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Ident No. 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities 

Date: January 22, 1975 

Principal Investigator: R. L. Hayes, Ph.D. . 
Co-Investigators: C. L. Edwards, M.D. 

G. A. Andrews, M.D. 
K. F. Hubner, M.D. 
L. C. Washburn, Ph.D. 
B. W. Wieland, Ph.D. 

Title of Project: CLINICAL USE OF ’lC-LABELED DL-TRYPTOPHAN FOR 
PANCREAS IMAGING 

I. Objectives of Experiment: 

The goal of this proposed research is to carry out in humans 8.Phase I 
investigation of the use of carbon-11 carboxyl-labeled DL-tryptophan as a 
potential pancreas-imaging agent. 
1 R01 CA 14669-01. 

11. Methods of Procedure: 

This work is being supported by NIH Grant 

The labeled tryptophan will be synthesized in a hot cell adjacent to 

The llC is evolved fron the molten target in the 
the ORNL 86-inch cyclotron where llC will be generated by a p,n interaction 
with IlB (B203 target). 
form of 11C02/11C0 which is removed by a stream of helium. 
is converted catalytically to 11CH4 and then to Hl1CN. 
H%N is absorbed in a basic solution containing (NH4)$03, NHbCl, KCN, 
and 1-acetyl-3-indoleacetaldehyde semicarbazone. This solution is then 
heated at 21OOC in a sealed stainless steel reaction vessel for 7 minutes 
after which NaOH is added under pressure to achieve hydrolysis of the 
intermediate hydantoin during an additional heating period of 10 minutes. 
The reaction mixture is then filtered through a combination filter composed 
of a glass fiber filter and a paper prefilter into another stainless steel 
reaction vessel where the filtrate is first heated at 12OoC to expel excess 
ammonia ana then acidified with HC1 and again heated to expel carbon dioxide 
and HCN/H1lCN. 
exchange resin (Bio-Rad Laboratories , AG50W-Xb , 20-50 mesh) to which the 
amino acid adheres. Following washing with 0 . U  3C1, distilled water, 
ethyl alcohol, and distilled water again, the product is eluted with 0.1N 
NaOH. 
will be brought to pH 7.0 + 0.2 with 0.1N HC1 and then filtered through a 
sterile 0.22 p Millipore fTlter into a capped presterilized bottle. 
portion of the solution will be removed for pyrogen testing using the 

llC [20.5m] precludes testing with rabbits in the conventional USP manner. 

The 11C02/11C0 
Subsequently the 

The HC1 solution (pH 53) is then fed Onto a 1x3 crn cation 

The amino acid (1 mg) will be contained in a volume of 5-10 m l  which 

A 
,.I 
4 limulus technique (E-Toxate, Sigma Chemical Co.). (The short half life of 
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The chemical y i e l d  of t h i s  set of r e a c t i o n s  and p u r i f i c a t i o n  s t e p s  
i s  estimated t o  be 20%. 
should be %l hr .  
l l C  i n  t h e  86-inch cyclotron. 
of p a t i e n t  use should be i n  t h e  neighborhood of 100 m C i .  
administer intravenously no more than  25 m C i  pe r  70 kg p a t i e n t .  
tumor t o  nontumor r a t i o s  a r e  achieved i n  animal models a t  %3Om a f t e r  
intravenous adminis t ra t ion .  ) 
w i l l  be approximately 0.25 mg or 0.004 mg/kg i n  a 70 kg p a t i e n t .  

The t ime r equ i r ed  f o r  t h e  syn thes i s  and processing 
A t  p resent  w e  a r e  a b l e  t o  genera te  Q5000 m C i  of usable  

Thus t h e  o v e r a l l  a c t i v i t y  y i e l d  a t  t h e  t i m e  
We propose to 

(Maximum 

Thus t h e  amount of tryptophan (as t h e  chemical) 

Following adminis t ra t ion  t o  p a t i e n t s ,  mu l t ip l e  r e c t i l i n e a r  and pos i t ron  
camera images will be obtained during a per iod  of approximately 1-1/2 hours. 
(Should we ob ta in  approval of a supplemental N I H  g r a n t ,  t h a t  i s  t o  be 
submitted by February 1, 1975, w e  w i l l  a l so  at  a l a t e r  d a t e  make use  of a 
pos i t ron  t r a n s a x i a l  tomographic instrument f o r  d e t a i l e d  s t u d i e s .  ) 

' 

Appropriate samples of blood and u r i n e  w i l l  be co l l ec t ed .  Occasionally, 
l i n e a r  scans w i l l  be made. P a t i e n t s  w i l l  be adults with known cancer. We 
p lan  t o  use 20 s u b j e c t s  i n  t h i s  Phase I study. 

111. Poss ib l e  Hazards and Their Evaluation: 

1. Chemical: 

Labeled DL-tryptophan, which i s  proposed as a pancreas-scanning 
agent ,  i s  t h e  racemic mixture  corresponding to L-tryptophan, a 
n a t u r a l l y  occurring amino a c i d  which i s  e s s e n t i a l  i n  man's d i e t .  
L i t t l e  t o x i c i t y  da t a  i s  a v a i l a b l e  f o r  t h e  racemate, but t h e  
t o x i c i t y  i n  t h e  rat after i n t r a p e r i t o n e a l  adminis t ra t ion  i s  less 
for t h e  unnatura l  D-isomer than  f o r  t h e  n a t u r a l l y  occurr ing  
L-isomer (LD50 of 1664 mg/kg for t h e  L-isomer and 4368 mg/kg for 
t h e  D-isomer [Gullino e t  a l . ,  Arch. Biochem. Biophys. 58:253, 
1955; 64:319, 19561). Thus t h e  racemic mixture t o o  should be 
l e s s  t o x i c  than  L-tryptophan i t s e l f .  

The t o x i c i t y  of 
t h a t  by t h e  i n t r a p e r i t o n e a l  route .  
intravenous i n j e c t i o n  i n  female white mice has been r epor t ed  as 
225 mg/kg (Kubistovg, Pracovnf Lekabstvi 8:260, 1956) .  

intravenous t ryptophan is considerably g r e a t e r  than  
The LD50 of L-tryptophan f o r  

I n  humans L-tryptophan has been administered intravenously as 
an agent f o r  t h e  s t imu la t ion  of p r o l a c t i n  sec re t ion  and it has been 
a l s o  t e s t e d  o r a l l y  as a n a t u r a l  hypnotic substance. The amino a c i d  
has been infused intravenously over a 20-minute per iod  i n  t o t a l  
doses of 5-10 grams (approximately 100 mg/kg) without evidence of 
s e r ious  t o x i c i t y .  Some p a t i e n t s  complained of l ightheadedness,  
f l u sh ing ,  o r  s l i g h t  pa in  a t  t h e  s i t e  of i n j e c t i o n ,  but t h e s e  
e f f e c t s  were t r a n s i e n t  and o f t e n  con t ro l l ed  by decreasing the 
rate of flow of t h e  intravenous s o l u t i o n  (Maclndoe e t  a l . ,  J. Clin.  
Inves t .  52:1972, 1973). L-tryptophan hes been given o r a l l y  i n  
doses of  up t o  1 5  grams (approximately 200 mg/kg) with no r e p o r t  
of t o x i c  symptoms (Hartmann, JAMA 230:1680, 1974).  

1 0 4 4 1 6 2  
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Starting Date: April-July 1975. 

Signatures: Principal Investigator 

Co-Invest igat or 
/- :.y -,A / ---yy4-+-3 Co-Investigator 

Co-Investigator 
- 

L / c c L ~  . ti-.. Li-L J 

1 I )  ! )W 6 Cz/l! ,L I ,  ,-\' Co-Investigator 

DIVISION REVIEW: 

The application described above has been reviewed and approved. 

Offical signing for the Institution: 

Signature . :. 7%. 4 ' J  LW+? 
Title Chairman, Medical Division 

Institution Medical Division, O F W  
Date 4-q 1 c + c ~ - r L - L d  I / S Y J /  

v I 

I049 t b 3  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

39 Principal Investigator R. b. Hayes, Ident. No. 

Project Title 
\ 

Clinical Use of "C - Labeled D1-Tryptophan for  

Pancreas Imaging 

1. 

2. 

f 3. 

1 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

See 4 and 5 

The committee states that adequate safeguards against these r isks  
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

S e e 4 a n d 5  

In the opinion of the committee the following informed consent pro- 
cedures will he adequate and appropriate: 

See 4 and 5 

4. The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

r h e  committee expects to have the propokl  presented again, with additional data, 
before any patients a re  treated. 

5. Other committee comments : 

The committee unanimously agrees that on the basis of data available so f a r ,  
the project is well worthpursubv. The committee wants to insure that the identity 
of the compound is verified, and that the question of incidental inclusion of an 
extraneous toxic material be considered. Thev foresee the likelihood that with the 
later data, the material will 

* 

Approve x 

be approved 

Disapprove 
25 January 75 

Date 

(Revised .Tanrianr 107% 



November 3, 1976 

D r .  Robert  Lange 
A s s i s t a n t  D i rec to r  
Univers i ty  of Tennessee 
Memorial Research Center and Hospi ta l  
1924 Alcoa Highway 
Knoxville,  Tennessee 37920 

Dear Bob: 

I ta lked  wi th  D r .  Joan Woods i n  Murfreesboro, and s h e  s a i d  that  
she could be  l i s t e d  as approving t h e  tryptophan pro tocol .  

Sincerely,  

Gould A. Andrews, M.D. 

GAA:dgb 

cc: D r .  Ray Hayes 



1924 ALCOA HIGHWAY 
KNOXVILLE, TENNESSEE 37920 

November 4 ,  1976 

Dr. C. C. Lushbaugh 
Chairman, Medical and Health Division 
Oak Ridge Associated Universities 
P.O. B o x  117 
Oak Ridge, TN 37830 

Dear Dr. Lushbaugh: 

The project entitled "Clinical Use of DL-Try2tophane 
[Side Chain-3-11Cl (1k-DL-Tryptophan) , ' I  a proposai of 
Drs. Hcbner, Andrews, Collmann, Hayes, Washburn, and 
Wieland, has been approved by seven of the nine menhers 
of the ORAU/ORNL Committee on Human Studies. Replies 
have not been received from the other two members. 

Sincerely yours, 

. /  Robert D. Lanqzr M.D. 
Chairman, ORAG/ORiiL 
Committee on H-man Studies 

mse 

UNIVERSITY O F  TENNESSEE CENTER F 3 R  THE HEALTH S C I E N C E S ,  KNOXVILLE 

t 0 ' - t 9 1 b b  



1524 A L C 0 4  H I G H W A Y  
KNOXVILLE,TENNESSEE 37920 

November 9,  1976 

Gould A. Andrews, M.D. 
Oak Ridge Associated U n i v e r s i t i e s  
Medical and Health S c i e r c e s  D i v .  
P.O. Box 117 
Oak Ridge, TN 37830 

Dear Andy: 

Enclosed i s  t h e  form t h a t  Ray Hayes s e n t  m e  r e g a r d i n g  the 
tryptophan s tudy .  

Re. D r .  S l aga ' s  p roposa l  -- appa ren t ly  from Lush's c o n v e r s a t i o n  
t h i s  does  n o t  need t o  be taken up wi th  t h e  committee. 
would ag ree  w i t h  you t h z t  John S t o r e r  should s i g n  i t ,  we should l1.2~~2 
a l e t te r  from D r .  Carabia  and a copy of t h e  consent  form. 

However, I 

R e .  change i n  c o - A t t e e  r u l e s  for proposa ls  -- I t h i n k  this 
is  f i n e  but  should be taken up a t  t h e  nex t  c o m i t t e e  meet ing .  

Re .  new bus iness  -- b e l i e v e  i t  i s  t i m e  f o r  Randy B r i l l  to rake 
h i s  t u r n  as chairman. 

S ince re ly ,  

Robert D. Lange, M.D. 
Acting D i r e c t o r  and 
Research Professor 

. - c-7- 
r3r D ;; rt.; .- - 

UNIVERSITY O F  TENNESSEE CENTER F n D  THE HEALTH SCIENCES, KNOXVILLE . . J .  
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REVEW A N I  ACTION 

O;~ZAU/OR;YL Committee on €?urnan Studies 

39 Principdl Investigator D r s .  G o d d  A .  Andrews, K a r l  F. &bner I&nt. No, 

Project Title C l i n i c a l  Use of DL-Tryptophan[ Si& Chail-3-11C] ( C - D L - T m  t o p h a  
11 

1. In the opinion of this committee the risks to the rights and welfare oT 
the subjects in this project or activity Ere: 

The committee states that adequate safeguards against these risks 
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. . .  2. 

3. In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

4. 

5. 

The r e  T t 3 n n - e  i/ 
gat0 on thi2 ject alo e follo ines : 
I 

-. . 
c__ 

commeots: 

Approve L 
Disapprove 

mfl 
Chairman of Committee 

/&J. ( '9 7x7 
Date 



IND 12,967 BISV 2 2 

C. C. Lushbaugh, Ph.D., M.D. 
Medical and Health Scimces Division 
Oak Ridge Associated Universities 
P.O. Box 117 
Oak Ridge, Tennessee 37830 

Dear Dr. Lushbaugh: 

ble acknowledge receipt o f  your Notice of Clainiad Investigational Exemption 
f o r  a New Drug (IPID) submitted pursuant t o  section 505(i)  o f  the Federal 
Food, Drug, and Cosmetic Act. Please note the following identifying 
data: 

IND Number Assigned: 12,967 
c 
* Sponsor: C. C. Lushbaugh,  Ph.D.,  M.D. 

11 Naine o f  Drug:  

Date o f  Submission: November 9 ,  1976 

Date of Receipt: November 11 , 1976 

DL-Tryptophan [side chain-3- 

As sponsor of the c l in ica l  stirdy proposed i n  t h i s  IMI you are  rim4 f r ee  
t o  obtain supplies o f  the investigational drtrg, b u t  i t  is irnd2rsiood 
tha t  s tudies  i n  hunians kJi11 n o t  be in i t ia ied  prior t o  30 days a f t e r  the 
date o f  receipt  shown above. I f ,  w i t h i n  the 30 day period, pie n o t i f y  
you o f  seri ous defi  ci  enci es which requi re correction before h:.iman 
studies can begin o r  which require res t r ic t ion o f  hunan studies unt i l  
correction, i t  i s  understood t h a t  you will contime t o  withhold o r  
r e s t r i c t  such studies until  you are  notified t h a t  t t i 2  Raterial you 
have submitted to  correct the deficiencies i s  satisfactory- 

You are responsible for  compliance w i t h  the Federal Food, Drug,  an$ 
Cosmetic Act and Regulations. 
any alarining reactions i n  e i ther  animal 01- hunan studies,  and subiiiission 
o f  progress reports a t  intervals not to exceed one year. 

T h i s  includes the inniediate reporting of 

I 



Page 2 

All future comunications concerning this IIID should be forwi-ded i n  
t r ip? i c a t c ,  iclentif-ied with t h ?  IPfD nuirlber assigned, and addressed as 
follo:.;s: 

B u r m a  of Drugs HFD-150 
A t t a n  ti on : 
5600 Fishers Lane 
Rockvi 11 e ,  Idaryl and 

- DC;CU!:IENT CONTROL R03M 17B-34 

20552 

Sincerely yours, 
i 

- .~;&&* c3 . -&L 
C' 

Will iam 3 .  Gyarfss, F3.D. 
Director 
Division of Oncology and 
Radiopharinaceuti cal Drug Products 
Eureau of Drugs 

I 
! 

! 

. 
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Oak Ridge 
Associated 
Universities 

November 28, 1977 

' W i l l i a m  J. Gyarfas,  M.D. 
Direct o r  
D i v i s i o n  of Oncology and 

Bureau of Drugs HE'D-150 
At ten t ion :  DOCUMENT CONTROL ROOM 817-B34 . 
5600 F i s h e r s  Lane 
Rockvi l le ,  Maryland 20857 

Radiopharmaceutical  Drug Products  

Dear D r  . Gyarf as: 

IND 12,967 (Progress  Report)  

C l i n i c a l  S tudies .  Th i s  progress  r e p o r t  covers  a p e r i o d  f r o m  Novembsr, 
1976, through November 23, 1977, dur ing  which t i m e  carbon-11 labeled 
t ryptophan  w a s  used as a pancreas  scanning agent  i n  a t o t a l  of s e v e n  p a t i e n t s .  
F i v e  of t h e s e  p a t i e n t s  were m a l e ,  and two were female between 39 and 40 
y e a r s  of age.  Doses between 17.5 m C i  and 35 m C i  p e r  s tudy  were used.  A l l  
of t h e  s c a n s  w e r e  ob ta ined  wi th  the new einission computerized axial  tomo- 
g raph ic  (ECAT) scanner  a t  ORAU. The f i r s t  c l i n i c a l  r e s u l t s  i n d i c a t e  t h a t  
carbon-11 l a b e l e d  t ryptophan showed good v i s u a l i z a t i o n  of the p a n c r e a s  i n  
a l l  cases s t u d i e d  and u s e f u l  d i a g n o s t i c  information.  

None of t h e  p a t i e n t s  experienced any unpleasant  o r  uncomfor tab le  s i d e  
e f f e c t s  . 

Labora tory  S tudies .  Whole body counts  were performed t o  de te rmine  the 
whole body r e t e n t i o n  of t h e  r ad ionuc l ide  approximately 60 minutes  a f t e r  the 
i n j e c t i o n  of t h e  dose and immediately a f t e r  emptying of t h e  u r i n a r y  b l a d d e r .  
T h i s  a s say  showed ' t ha t  approximately 10 pe rcen t  (average) of the t o t a l  dose 
is exc re t ed  i n  t h e  u r i n e  dur ing  t h e  f i r s t  60 minutes.  The r a d i o a s s a y  of t h e  
u r i n e  showed an average e x c r e t i o n  of 14 .3  percent  dur ing  t h e  f irst  60 minutes .  

Blood levels  of t h e  r a d i o a c t i v i t y  w e r e  determined a t  5, 10, 15, 20, 30, 
and 60 minutes .  This  a s say  showed a f a i r l y  r ap id  d isappearance  o f  t h e  
rad iopharmaceut ica l  dur ing  the f i r s t  5 minutes a t  which t i m e  o n l y  23.9 
pe rcen t  of the i n j e c t e d  dose w e r e  p r e s e n t  i n  the  blood. A t  15 minu tes  the 
blood a c t i v i t y  was 13.4 percent  of t h e  dose,  and a f t e r  30 minutes  i t  ranged 
between 11.2 pe rcen t  a t  30 minutes and 9.2 percent  a t  60 minutes .  

0 

Labora tory  s t u d i e s  inc luded  hemogram, u r i n a l y s i s ,  and plasma hemoglobin 
b e f o r e  dose  i n j e c t i o n  and 24 hours  later.  
showed any change dur ing  t h e  per iod  of observa t ion .  

None of t h e s e  pa rame te r s  h a s  

IOtlCttfl 
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D r .  I J i l l i m  J .  Gyarfas - 2- November 28, 1977  

Suinmarx. Carbon-11 l a b e l e d  t ryptophan appears  t o  be a s a f e  and ex- 
tremely u s e f u l  scanning agen t  f o r  the d iagnos i s  of pancreatic disease. 
Add i t iona l  c l i n i c a l  s t u d i e s  w i l l  emphasize a comparison of carbon-11 l a b e l e d  
t ryptophan  wi th  carbon-11 l a b e l e d  v a l i n e  t o  be  used w i t h  the ECAT scanne r .  

S ince re ly ,  

C. C. Lushbaugh, M.D. 
Chairman, Medical and Health 

Sciences  Div i s ion  

CCL : dgb 

c 

c .* 
-.- 
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O a k  Ridge 
Associated 
Universities 

Post Ofiicc Box 1'17 

Oak Ridge, Tennessee 37~30 
Telephone 615 ~3-srl1-1 

October 20, 1978 

D r .  W i l l i a m  J. Gyarfas  
D i r e c t o r  
D i v i s i o n  of Oncology and 

Bureau of Drugs HFD-150 
At t en t ion :  DOCUMENT COXTROL ROOM #17-B34 

Rockv i l l e ,  Maryland 20857 

Radiopharmaceut ical  Drug Products  

. 5600 F i s h e r s  Lane 

Dear D r .  Gyarfas: 

# 

IND 12,967 

Th i s  i s  the second p rogres s  r e p o r t  on t h e  c l i n i c a l  u se  of l lC-  
l a b e l e d  DL-tryptophan. 
which two w e r e  done w i t h  a r e c t i l i n e a r  scanner  and 24 with t h e  emission compu- 
t e r i z e d  a x i a l  tomographic (ECAT) scanner .  

The t o t a l  number of s t u d i e s  has  now reached 26 of 

I n  t h e  prev ious  r e p o r t ,  da ted  November 28, 1977,  we i n d i c a t e d  t h a t  besed  
on seven  s t u d i e s  pancreas  scanning wi th  t h i s  11C-labeled amino a c i d  h o l d s  t h e  
promise t o  become a u s e f u l  d i a g n o s t i c  modal i ty .  
of t o x i c i t y  of 11C-DL-tryptophan i n  any of t h e  a d d i t i o n a l  p a t i e n t s .  
ob ta ined  t h u s  f a r  confirm our  i n i t i a l  impression t h a t  ECAT scanning w i t h  l l C -  
DL-tryptophan n o t  on ly  d e l i n e a t e s  t h e  normal pancreas  bu t  a l s o  h a s  a d e f i n i t e  
v a l u e  i n  t h e  d i a g n o s i s  of p a n c r e a t i c  d i s e a s e .  

We have not  seen  any evidence 
The r e s u l t s  

W e  have summarized our p re l imina ry  r e s u l t s  i n  two a r t i c l e s  which hzve been 
submi t ted  f o r  p u b l i c a t i o n  i n  t h e  "Journa l  of Nuclear Medicine" and i n  "Radiology," 
r e s p e c t i v e l y .  A s  soon as w e  r e c e i v e  r e p r i n t s  of t h e s e  p u b l i c a t i o n s ,  w e  w i l l  
supply  your o f f i c e  w i t h  some r e p r i n t s  as an  addenduin t o  t h i s  r e p o r t .  

C. C.  Lushbaugh, 1I.D. 
Chairman, Medical and Heal th  

Sc iences  Div i s ion  

CCL : dg 
I U 4 9 f 7 3  



Oak Ridge Associated Universities 
MEMORANDUM L 

D r .  K. F. Hcbner FROM Dianne Gresham 

DATE A p r i l  6, 1982 COPIES TO F i l e ,  Committee on Human S t u d i e s  

SUBJECT APPROVAL OF COhTINUATION OF PROPOSALS REVIEWED BY CO?MCTTEE 

The Committee on Human S t u d i e s  approved f o r  c o n t i n u a t i o n  P r o p o s a l s  38a 
and 38b, 39-39b, 4 5 - 4 5 b , . 4 8  and 48a,  51, 54, 57, and 68. Please r e p o r t  
any changes o r  problems t o  t h e  Committee Chairman. Thank you f o r  your 
a s s i s t a n c e  and c o o p e r a t i o n .  



I d e n t  No. 39 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : ORAU/ORNL COMMITTEE ON HUMAN STUDIES 
Medical and Health Sc iences  D i v i s i o n  
Oak Ridge Assoc ia t ed  U n i v e r s i t i e s  

September 24, 1976 

P r i n c i p a l  I n v e s t i g a t o r :  Karl F. H*&ner, M.D. 

Co-Inves t iga tors :  G .  A .  Andrews, M.D. 
R. T. Collmann, M.D.  
R. L. Hayes, Ph.D. 
L .  C. Washburn, Ph.D. 
B. W .  Wieland, Ph.D. 

11 T i t l e  of P r o j e c t :  CLINICAL USE OF DL-TRYPTOPHAN[SIDE CHAIN-3- C] 
( 11~-DL-TRYPTOPHAN) 

I. 

11. 

111. 

IV . 

V. 

Objec t ives  of Experiment: 

The goa l  of t h i s  proposed r e s e a r c h  is t o  carry o u t  i n  humans a Phase I 
i n v e s t i g a t i o n  of the use of llC-DL-Tryptophan as a p o t e n t i a l  pancreas- 
imaging a g e n t .  This  work is  b e i n g  suppor t ed  by N I H  Grant 1 R01 CA 14669. 

Methods of  Pro ce dure  : 

S e e  3, 4 and 5 i n  a t t a c h e d  IND a p p l i c a t i o n .  

P o s s i b l e  Hazards and The i r  Evalua t ion :  

See  6-a-2 and 6-a-3 i n  a t t a c h e d  I N D  a p p l i c a t i o n .  

Radionucl ides  and New Drugs : 

See 3 and 6-a-1 i n  a t t a c h e d  I N D  a p p l i c a t i o n .  

R e s p o n s i b i l i t y  of P r i n c i p a l  Inves  t i g a  t o r  : 

P a t i e n t  v o l u n t e e r s  w i l l  b e  r e c r u i t e d  from p a t i e n t s  i n  t h e  Oak Ridge 
H o s p i t a l  and su r round ing  h o s p i t a l s .  
from each  p a t i e n t  (minors and a d u l t s  i ncapab le  of g i v i n g  an informed 
consent  w i l l  b e  exc luded  from the s t u d y ) .  The consent  form t o  b e  used 
is  a t t a c h e d  as a n  appendix  t o  t h i s  a p p l i c a t i o n .  No inducement w i l l  be  

An informed consen t  w i l l  b e  o b t a i n e d  
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of fe red  t o  obta in  voluntary consent. 
s p e c i f i c a l l y  f o r  the test wi th  no promise of medical care .  
w i l l  have known o r  s t rongly  suspected pancrea t ic  d i sease ,  s o  t h a t  they 
s t and  t o  b e n e f i t  i f  procedure i s  successfu l ,  b u t  this w i l l  n o t  be  u s e d  
as an inducement t o  pa r t i c ipa t e .  

P a t i e n t s  w i l l  be  r ec ru i t ed  
P a t i e n t s  

S t a r t i n g  Date: October 1976 

DIVISION REVIEW: 

The appl ica t ion  descr ibed above has been reviewed and approved. 

O f f i c i a l  s ign ing  f o r  the I n s t i t u t i o n  : 

Signature  
v - -  

T i t l e  

I n s t i t u t i o n  Oak Ridge Associated Un ive r s i t i e s  

Date 9 / 2 9 / 7 6  

Chairman, Medical and Health Sciences Division 



Oak Ridfit. 
Asso c i a t l2 d 
Univer sit ic.; 

TO : 

September 28,  1976 

Ifembers of t h e  ORAI!/ORNL Committee on Human S t u d i e s  

G .  A.  Andrevis, Secre ta ry  
A.  B. R r i l . 1  
TI. TJ. Goodwin 
K. F. Scbner 
V. E. !Coons 
P.. D. Lange, Chairman 
t!. S.  Lawyer 
7’. A .  Lincoln 
J .  P .  S t o r e r  
J. R .  Woods 
C. C. Lushbaugh, ex o f f i c i o  

11 S U B J E C T  : C L I N I C A L  USE OF DL-TRYPTOPITAN [SIDE CITAIN-3- C] 
( 1.1~-DL-TRYPTOPHAN) 

This  proposal  has been submitted by D r s .  Karl IlGhner, Gou1.d i lndrem, R. T.  
Collmann, Ray Hayes, Lee Washburn, and Rruce IJielaRd. I would 1i.ke t o  have 
your opinion of i t  a t  your  ear l ies t  p o s s i b l e  convenience. 

Approve 

Disapprove ‘ 

Believe meeting i s  necessary f o r  cons idera t ion  

Comen t 

P l e z s e  send your r e p l y  d i r e c t l y  t o  D r .  T.ange i n  t h e  cnclosed self-addressed 
and s t  anped  envelope. 

Enclosure 

1 0 4 9 1 1 1  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator D r s  . Gould A .  Andrews, Karl F -  €€&~er Ident. No. 39 
11 

Project Title C l i n i c a l  Use of DL-Tryp tophan[ Si& Chain-3-''C] ( C-DL-Tryp tophan 

1. 

2. 

- I  
3. 

4. 

5. 

In the opinion of this committee the r isks  to the rights and welfare of 
the subjects in this project o r  activity are:  

The committee states that adequate safeguards against these r isks  
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. 

. .  

i 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

; ; r e y n w e e m u e s t i ( '  e follow' on this ject alo 

O t h P r m m e n t s  : 
. 

Approve 

Disapprove 

of Committee 0 -  



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Karl F. Hibner, M.D. 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE : March 25, 1980 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Conimittee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 

(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Clinical Use of DL-Tryptophan[ Side Chain-3-ll-Cl 
Title of Project: (11C-DL-Tryptophan) for Pancreas Imaging 

Proposal No.: 39 Date Approved: 1976 

mation you feel pertinent and return by 4 / 4 / 8 0  

Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

2. Report any complications. 



-2- 

3. Are there any planned changes? u2,rJL 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. K. F. Hcbner 

FROM : Dianne Gresham, Secre ta ry  - Committee on Human S tudies  

RE : Progress  Reports 

DATE : 2/27/81 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
yea r ly  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a 
progress  r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each 

t o  continue. P l ease  answer the  ques t ions  below and add any o the r  i n fo r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
( I f  a d d i t i o n a l  space i s  needed, p l ease  use t h e  back of t h i s  form o r  
a t t a c h  extra shee t s . )  

T i t l e  of P ro jec t :  

Proposal No.: 39 Date Approved: 1 1  19/76 

.p roposa l  must be  reviewed by t h e  Committee yea r ly  f o r  research  p r o j e c t s  

311 7/81 

C1 inical Use o f  D1-Tryptophan[Side Chain-3-l1C1 
(1 1 C-DL-Tryptophan) 

Signature of P r i n c i p a l  Inves t iga to r  Date Signed 

1. Report p rogress  made i n  pas t  year.  

- .  
' "  

2.  Report any complications.  

, ; .  
-. ' 
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3 .  Are there any planned changes? 

4 .  Do you wish the project to be continued? 

, 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r  . HLbner 

FROM : Dianne Gresham, Sec re t a ry  - Committee on Human Studies  

RE : Progress  Reports 

DATE : February 18, 1982 

The gu ide l ines  f o r  t h e  ORAU/ORNL, Committee on Human Studies  r e q u i r e  t h a t  
y e a r l y  all p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a 
progress  r e p o r t  t o  t h e  Couimittee on t h e  s t a t u s  of t h e i r  proposals .  Each 

t o  cont inue.  P l e a s e  answer t h e  ques t ions  below and add any o the r  in for -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
(If  a d d i t i o n a l  space is  needed, p l e a s e  use  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  shee t s .  ) 

C l i n i c a l  Use of DL-Tryptophan[Side Chain-3-''C]( 
T i t l e  of P r o j e c t :  Trvptophan 

-proposal  must be reviewed by t h e  Committee yea r ly  f o r  r e sea rch  p r o j e c t s  

March 8 ,  1982 

- 
11 C-DL- 

Proposal  No.: 39 Date Approved: November, 1976  

S igna ture  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  p a s t  year .  

2 .  Report any complicat ions.  Urn- 
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3 .  Are t h e r e  any planned changes? uo 

4 .  Do you wish t h e  p r o j e c t  t o  be cont inued? y4i 

5. Comments. h w  



O U U / O R N L  COMMITTEE ON HUMAN STUDIES 

TO : D r .  Karl F. Hubner, ORAU, M&HSD 

FROM: Dianne Gresham, Secre ta ry  - Committee on Human Studies  

2:: Progress  Reports 

DATE : March 2 3 ,  1983 

The guide l ines  f o r  the  ORAU/ORNL Committee on Human Studies  r equ i r e  t h a t  
yea r ly  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a 
progress  r epor t  t o  t he  Cormittee on the s t a t u s  of t h e i r  proposals.  Each 
proposal  must be reviewed by the  Committee year ly  f o r  research  p r o j e c t s  
t o  continue. Please answer the  ques t ions  below and add any o ther  i n fo r -  
mation you f e e l  pe r t inen t  and r e tu rn  by A D K . ~ . ~  6 ,  1983 
( I f  a d d i t i o n a l  space i s  needed, p l ease  use the  back of t h i s  form o r  
a t t a c h  e x t r a  shee ts . )  

Proposal  No.: 39 Date Approved: 1 1 / 9 / 7 6  

La 7. \ k L  'fld-. /PJ 
Signature  of P r inc ipa l  Inves t iga to r  Date Signed 

1. Report progress  made i n  pas t  year.  

F i f t e e n  panc rea t i c  s t u d i e s  w e r e  done. 

DL-tryptophan i s  t h e  best pancreas  scanning agent  

2 .  Report any complications.  

N o  s i d e  e f f e c t s  were noted. 
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3 .  Are t h e r e  any planned changes? 

N o  changes planned. 

4 .  Do you wish t h e  p ro jec t  t o  be continued? 

Yes 

5. Coments.  

NO comments 



Oak Ridge 
Associated 
Universities Memorandum 

Dianne Gresham 
Dr. Lange 

From Karl F. Hbbner, M.D. To 

Date June 2 2 ,  1983 Copies to File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved for continued study Proposals 38a and 
38b, 39-39b, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. It will be circulated with the minutes of the Committee meeting on 
May 6. Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

Thank you for your assistance and cooperation. 



ORAU/ORNL COmITTEE ON HfJ?U.K S'JXTIES 

TO : D r .  K. F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, Secre ta ry  - Committee on Human Studies  

RE : Progress  Reports 

DATE : Apri l  23, 1984 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  present  a 
progress  r e p o r t  t o  t h e  C o r n i t t e e  on t h e  s t a t u s  of t h e i r  proposals .  Each 
proposal  must be reviewed by t h e  Committee y e a r l y  f o r  research  p r o j e c t s  
t o  continue. P l e a s e  answer t h e  ques t ions  below and add zny o t h e r  in for -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 7 9  1984 
(If a d d i t i o n a l  space i s  needed, p l e a s e  use t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  

T i t l e  of P r o j  ec t :  . C l i n i c a l  Use of  DL-Tryptophan[ Side Chain-31 tlC-DL-Tryptophan) 

1 1 / 9 / 7 6  Proposal  No. : 39 Date Approved: 

Y L t ,  /( 7. *kL-; v a +c/dV 
Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  p a s t  yea r .  

No s t u d i e s  were done. 

2 .  Report any complicat ions.  

N.A. 
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d 3. Are there any planned changes? 

No changes. 

4 .  Do you wish the project to be continued? 

Keep active. 

5. Coments. 

11 We are planning to continue some of the C-DL-tryptophan work 
in collaboration with Brookhaven National Laboratory. 
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Oak Ridge 
Associated 
Universities Memorandum 

d 

To Dr. Karl F. Hubner From Blanche Carden & ci&- 
Date June 12, 1984 cOpiM to File , Committee on Human Studies 

Subject PROPOSALS REVIEWED BY COMMITTEE 0 N~JfLIMBN S T W S  

Proposals 38a, 38b,39, 39a, 39b, 45, 45a, 45b, 48, 48a, 48b, 51, 54, 54a, 
68, 68a and 69 were approved for continuation by the Committee on Human 
Studies on May 25, 1984. If there should be any changes or problems with 
these proposals, please report them to the Committee Chairman. 

bbc 



o Oak Ridge Medical and 
Associated Post Office Box 11 7 Health Sciences 

4 ; @  Universities Oak Ridge, Tennessee 37831 -01 17 Division 

March 20, 1985 

M E M O R A N D U M  

To : D r .  Crook 

From: Lynn Reeves, Secre ta ry  
ORAU/ORNL Committee on 

Subject  : PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  present  a yea r ly  progress  
r epor t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals .  Each proposal  
must be reviewed by t h e  Committee yea r ly  f o r  research  p r o j e c t s  t o  cont inue.  

P lease  answer t h e  ques t ions  below and add any o the r  information you f e e l  
p e r t i n e n t  and r e t u r n  by A p r i l  10, 1985. ( I f  a d d i t i o n a l  space is  needed, 

, please use t h e  back of t h i s  form o r  ac tach  e x t r a  shee t s . )  
11 11 - 5  

T i t l e  of project: C l i n i c a l  Use of DL-Tryptophan[Side Chain-3- C] ( C-DL- 

Proposal No.: 39 Date Approved: 1976 
Tryptophan) 

4/19/85 
Date Signed 

\?I L J v  
Signature  of P r i n c i p a r r n v e s t i g a t o r  

1. Report progress  made i n  pas t  year :  

No c l i n i c a l  s tud ie s  performed. 

2.  Report any complicat ions:  

None 
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3 .  Are there any planned changes? 
d 

1 

No 

4 .  Do you wish t h e  p r o j e c t  t o  be  continued? 

Y e s  

- 
5. Comments: 

None 



STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
BY THE ORAU/ORNL COPEITTEE ON FIUElAN STUDIES 

(Apr i l  2 6 ,  1985) 

39 C l i n i c a l  Use of DL-Tryptophan[Side Chain-3-11Cl (1lC-DL-Tryptophan) 
(Crook) 

Pronres s 

No c l i n i c a l  s tud ie s  performed. 

Compl i c a t  ions 

None. 

Chances 

No changes. 

Cont inuat  ion 

Keep ac t ive .  

Coment s 

- !!one. 



o Oak Ridge 
Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 

m - m  

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Title of Project: 39 Clinical Use of DL-Tryptophan[Side Chain-3-11C] (llC-DL- 
Tryptophan) 

Please 

- 

Proposal No. 39 DATE APPROVED: 1976 

kc - 
Signature & Principal Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications. 
None. 

Date Signed 
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3 .  Are there any planned changes? 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 



1 .  , 

June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 39 Clinical Use of DL-Tryptophan[Side Chain-3-11C] (I’C-DL- 
Tryptophan) 

Date Approved: 1976 

1. Report progress made in the past year. 

No patient doses administered 

2. Report any complications. 

None 

3. Are there any planned changes: 

4 .  Do you wish the project to be continued? 

Yes 

5 .  Comments. 

Currently evaluating the capability of an in-house 8 meV cyclotron to 
produce clinically useful amounts of carbon-11 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. 
form or attach extra sheets.) 

Title of Project : 39 Clinical Use of DL-Tryptophan [ Side Chain-3-11C J ( 'IC-DL- 
Tryptophan) 

Please 

(If additional space is needed, please use the back of this 

.4 

Proposal No. 39 DATE APPROVED: 1976 

1 - L  / c G - 4 -  
sunature of Principal Investigator 

1. Report progress made in the past year. 4 J Z d P J -  ,mf id  

2. Report any complications. /1/- ' 

I049191 



-2- 

3. Are there any planned changes? P 

Y 4.  Do you wish the project to be continued? 

5. Comments. Iu-. 
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Associated Post Office Box 11 7 
Universities Oak Ridge. Tennessee 37831 -01 1'7 

# 

Medical 
Sciences 
Division 

OFtAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Karl Hubner/Chairman, Committee on Human S t u d i e s B  

RE: Committee Action on Active Proposals 

DATE : June 28, 1990 

Your project number 39 "Clinical Use of DL-Tryptophan( Side Chain-3-11C] 
(llC-DL-Tryptophan)" was reviewed and approved at our last meeting on June 28, 
1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

_I 

bh 



1 .  , 

June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Inveetigator: Dr. James Crook 

Title of Project: 39 Clinical Use of DL-Tryptophan[ Side Chain-3-l1CJ (l1C-DL- 
Tryptophan) 

Date Approved: 1976 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 
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2: p Ident  No. 

TO : 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

COMMITTEE ON HUMAN STUDIES 
O a k  Ridge Associated Un ive r s i t i e s  

Date: January 22, 1975 

Pr inc ipa l  Inves t iga tor :  R. L. Hayes, Ph.D. 

Co-Investigators: 6. L. Edwards,'M.D. 
G. A .  Andrews, M.D. 
K. F. Hubner, M.D; .T .  
L. C. Washburn, Ph;D. 
B. W. Wieland, Ph.D. 

T i t l e  of Pro jec t :  CLINICAL USE OF %-LABELED l-AMINOCYCLOPENTANE- 
CARBOXYLIC ACID FOR TUMOR DETECTION. 

J 

I. Objectives of Experiment: 

The goal  of t h i s  proposed research  is  t o  ca r ry  out  i n  humans a Phase I 
inves t iga t ion  of t h e  use  of carbon-11 carboxyl-labeled l-aminocyclopentane- 
carboxylic ac id  (ACPC) as a p o t e n t i a l  tumor-imaging agent.  This work i s  
being supported by N I H  Grant 1 R01 CA 14669-01. 
on t h e  concentrat ion of ACPC i n  animal tumors are contained i n  ORAU-122, 
P* 79. 

Our o r i g i n a l  observat ions 

11. Methods of Procedure: 

The labe led  ACPC w i l l  be synthesized i n  a hot c e l l  adjacent  t o  t h e  
ORNL 86-inch cyclotron where 'IC w i l l  be generated by a p,n i n t e r a c t i o n  
with I l B  (B20 t a r g e t ) .  
form of 1k02311C0 which i s  removed by a stream of helium. The uC02/11C0 
i s  converted c a t a l y t i c a l l y  t o  %H4 and then  t o  H l l C N .  
H l l C N  is absorbed i n  a bas i c  s o l u t i o n  containing (NH4)2CO , N H b C l ,  KCN, 
and cyclopentanone. 
stainless s t e e l  r eac t ion  v e s s e l  f o r  4 minutes after which Ba(OH)2 i s  added 
under pressure t o  achieve hydro lys is  of t h e  intermediate  hydantoin during 
an add i t iona l  hea t ing  per iod  of 10 minutes. After first adding s u f f i c i e n t  
Nap203 t o  p r e c i p i t a t e  so lub le  Ba++ as BaC03, t h e  r e a c t i o n  mixture i s  then  
f i l t e r e d  through a combination f i l t e r  composed of a g l a s s  f i b e r  f i l t e r  and 
a paper p r e f i l t e r  i n t o  another stainless s tee l  r e a c t i o n  v e s s e l  where t h e  

The l l C  is evolved from t h e  molten t a r g e t  i n  t h e  

Subsequently the 

This s o l u t i o n  is  then  heated a t  210'3 i n  a sea led  

7 
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f i l t r a t e  is  f irst  heated a t  12OOC t o  expel excess ammonia and then a c i d i f i e d  
with H C 1  and again heated t o  expel carbon dioxide and HCN/H11CN.  The H C 1  
so lu t ion  (pH (Bio- 
Rad Laborator ies ,  AG50W-Xb, 20-50 mesh) t o  which t h e  amino ac id  adheres. 
Following washing with 0.m H C 1  and d i s t i l l e d  water t h e  product i s  e lu t ed  
with 0.l.N NaOH. The amino ac id  (Q4 mg) w i l l  be contained i n  a volume of 
5-10 m l  which will be brought t o  pH 7.0 2 0.2 with 0.M H C 1  and then f i l tered 
through a s ter i le  0.22 p Mil l ipore  f i l t e r  i n t o  a capped p r e s t e r i l i z e d  b o t t l e .  
A po r t ion  of t h e  s o l u t i o n  will be removed f o r  pyrogen t e s t i n g  using t h e  
limulus technique (E-Toxate, Sigma Chemical Co.). 
'IC [20.5m] precludes t e s t i n g  with r a b b i t s  i n  t h e  conventional USP manner.) 

rL3) is  then  fed  onto a 1x3 cm ca t ion  exchange r e s i n  
Y 

(The shor t  ha l f  l i f e  of 

The chemical y i e l d  of t h i s  set of r eac t ions  and p u r i f i c a t i o n  s t e p s  i s  
The t i m e  requi red  f o r  t h e  synthes is  and processing est imated t o  be rL5OX. 

should be $1 hr .  
l l C  i n  t h e  86-inch cyclotron.  
of p a t i e n t  use should be i n  t h e  neighborhood of 250 m C i .  
adminis ter  intravenously no more than 25 m C i  per  70 kg p a t i e n t .  
tumor-to-nontumor r a t i o s  are achieved i n  animal models a t  %3Om after 
intravenous adminis t ra t ion . )  
be approximately 0.4 mg o r  0.006 mg/kg i n  a 70 kg p a t i e n t .  

A t  p resent  we are ab le  t o  generate  ''k50OO m C i  of usable 
Thus the  o v e r a l l  a c t i v i t y  y i e l d  at  t h e  t i m e  

We propose t o  
(Maximum 

Thus t h e  amount of ACPC (as t h e  chemica1)will 

Following adminis t ra t ion  t o  p a t i e n t s ,  mul t ip le  r e c t i l i n e a r  and pos i t ron  
camera images w i l l  be obtained during a per iod of approximately 1-1/2 hours. 
(Should we ob ta in  approval of a supplemental N I H  g r a n t ,  which i s  t o  be  
submitted by February 1, 1975, we w i l l  a l s o  a t  a la te r  date make use of a 
pos i t ron  t r a n s a x i a l  tomographic instrument f o r  d e t a i l e d  s tud ie s .  ) 

d' Appropriate samples of blood and u r i n e  w i l l  be co l l ec t ed .  Occasionally,  
l i n e a r  scans w i l l  be made. P a t i e n t s  w i l l  be adu l t s  with known cancer.  We 
plan t o  use 20 sub jec t s  i n  t h i s  Phase I study. 

111. Poss ib le  Hazards and Their Evaluation: 

1. Chemical: 

1-Aminocyclopentanecarboxylic ac id  (ACPC) i s  an agent with a n t i -  
tumor a c t i v i t y  which w a s  discovered through t h e  screening program 
of t h e  Cancer Chemotherapy Service Center of t h e  Nat ional  Cancer 
I n s t i t u t e  (Ross e t  a l . ,  J. Med. Pharm. Chem. 3:1, 1961). It was 
repor ted  t h a t  t h e  drug i n h i b i t s  t h e  growth of adenocarcinoma 755, 
~ C ~ H E D  a s c i t e s  lymphosarcoma, and a s c i t e s  leukemia L4946 i n  mice, 
bu t  has no e f f e c t  on sarcoma 180 and Ehr l ich  a s c i t e s  carcinoma. 

C l i n i c a l  t r ials with ACPC have a l s o  given v a r i a b l e  results. 
t o x i c i t y  of t h e  drug has been one of t h e  main problems assoc ia ted  
with i t s  use  i n  therapy,  bu t  t h e  t o x i c i t y  seems to . fo l low an all-  
or-none p a t t e r n  (see Chemotherapy Fact Sheet which i s  a t t ached) .  
Thus dogs given sub le tha l  doses show l i t t l e  evidence of t o x i c i t y ,  
whereas dogs given l e t h a l  doses c h a r a c t e r i s t i c a l l y  become anorec t ic ,  
l o s e  weight, and d ie .  

The 
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2. 

Much t h e  same i s  t r u e  of t h e  human t o x i c i t y  f o r  which a laxge 
amount of da t a  exists as t h e  r e s u l t  of the  c l i n i c a l  t r i a l s  t h a t  
have been c a r r i e d  out ( s ee  Chemotherapy Fact Sheet a t t ached) .  
Few, i f  any, t o x i c  symptoms have been seen i n  p a t i e n t s  a t  i n t r a -  
venous doses up t o  60 mp;/kg/day, even a f t e r  a s e r i e s  of 5-10 
d a i l y  doses. 
nausea, vomiting, weight loss, thrombocytopenia, anemia, and a 
f a l l  i n  t o t a l  serum p ro te ins  (TSP) a r e  seen. 
l e s s  t o x i c  i n  man than i n  s m a l l  animals, such as mice and rats, 
apparent ly  because of t h e  f a s t e r  excre t ion  r a t e  i n  man. 

A t  s l i g h t l y  higher  doses such symptoms as anorexia,  

The drug i s  obviously 

A t  t h e  chemical dose l e v e l  of t h e  drug which we would use f o r  
tumor scanning (W.006 mg/kg), we would expect no t o x i c i t y ,  s ince  
we w i l l  be below t h e  threshold  of t o x i c i t y  by a f a c t o r  of 
approximately 10,000. 

Radiation Dose: 

Carbon-11 has a 20.5 min half  l i f e  decaying by pos i t ron  emission 
(99+%). 
p a t i e n t s  w i l l  be minimal. As  a guide it has been est imated by 
t h e  Radiation Physics s e c t i o n  t h a t  t h e  complete decay of 1 m C i  
of a UC-labeled substance uniformly d i s t r i b u t e d  i n  a 70 kg human, 
assuming no excre t ion ,  would produce a whole body r a d i a t i o n  dose 
of 0.01 rads  o r  0.25 rads  per  25 m C i  as proposed. 
t a b l e s  give d e t a i l s  of t h e  expected r a d i a t i o n  dose t o  var ious 
organs i n  t h e  human est imated from animal data. 

Because of i ts  s h o r t  half  l i f e  t h e  r a d i a t i o n  dose t o  

The a t tached  

I V .  Radionuclides and New D r u g s :  

Carbon-11 will be present  i n  amounts up t o  25 m C i .  The t o x i c i t y  of 
1-aminocyclopentanecarboqylic ac id  and t h e  r a d i a t i o n  dose from t h e  contained 
l l C  i s  discussed i n  I11 above. The i n i t i a l  runs of t h e  l k - l a b e l e d  compound 
w i l l  f i rs t  be t e s t e d  i n  animals hnd t h e  ORAU Medical Radionuclide Committee 
will then pass on t h e  r e s u l t s  of t hese  p r e c l i n i c a l  t e s t s  before  t h e  agent 
i s  considered f o r  adminis t ra t ion  t o  p h t i e n t s .  
before c l i n i c a l  t r ials are i n i t i a t e d .  

FDA approval w i l l  be obtained 

This p r o j e c t  is  being presented t o  t h e  Committee on Human Studies  a t  
t h i s  time i n  order t o  seek prel iminary au thor iza t ion  requi red  by N I H .  It 
w i l l  be brought up again a f t e r  animal work i s  repor ted  and before  c l i n i c a l  
t r ials a r e  s t a r t e d .  

V. Respons ib i l i ty  of P r i n c i p a l  Inves t iga to r :  

P a t i e n t  volunteers  will be r e c r u i t e d  from among our p a t i e n t s  and from 
p a t i e n t s  i n  t h e  O a k  Ridge Hospi ta l  and surrounding h o s p i t a l s .  
consent w i l l  be obtained from each p a t i e n t  (minor and a d u l t s  incapable of 
giving an informed consent w i l l  be excluded from t h e  s tudy) .  
w i l l  be of fe red  t o  ob ta in  voluntary consent.  
w i l l  be r e c r u i t e d  s p e c i f i c a l l y  f o r  t h e  t e s t  with no promise of continued 
medical care  a t  ORAU, and t h e  ORAU p a t i e n t s  will be assured t h a t  t h e i r  
p a r t i c i p a t i o n  i s  not a p r e r e q u i s i t e  t o  t h e i r  continuing t o  rece ive  treatment 
a t  ORAU. 

An informed 

No inducement 
The l a t t e r  group of p a t i e n t s  

-3 
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Starting Date: April-July 1975 - 
Signatures: Principal Investigator 

Co-Investigator 

f 

V hljAq&.J Co-Investigator 
I 

DIVISION REVIEW : 

The application described above has been reviewed and approved. 

Official signing for the Institution: 

Signature -.-:;%, - 4 i (r /2;+,J3 
..- . - 

Title Chairman, Medical Division 

Institution Medical Division, ORAU 



ESTIMATED RADIATION DOSE TO SPECIFIC TISSUES AND ORGANS IN 

HUMANS FOLLOWING ADMINISTRATION OF 25 mCi OF llC-LABELED * 
1-AMINOCYCLOPENTANECARBOXYLIC ACID ( ACPC ) 

Tissue rads 

Liver 0.305 

Spleen 0.358 

Kidney 0.388 

Muscle 0.308 

Blood 0.318 

Pancreas 2.006 

Lung 0.323 

Bone marrow 0.404 

Small intestine 0.534 

Tumor 1.140 

* 
Based on tissue distribution following intravenous 

administration of 14C-labeled ACPC ( 0.138 mg/kg ) 

in rats at 30 minutes postinjection. 
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REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

i 
# Principal Investigator a, L. Haye= Ident. No. 38 

Project Title Clinical Use of "C-Labeled 1-Aminocvclopentane-Carboxylic 

Acid for  Tumor Detection 

1. 

2. 

d 1 3. 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

See 4 and 5 

The committee states that adequate safeguards against these r isks  
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

See 4 and 5 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

See 4 and 5 

4. The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

The committee expects to have the propokl  presented again, with additional data, 
before any patients a r e  treated. 

5. Other committee comments: 

The committee unanimously agrees that on the basis of data available so far, the project 
is well worth pursuing. The committee wants to insure that the identity d the compound 

be verified, and that the question of incidental inclusion of an extraneous toxic material be 
considered. They also want more data on distribution in animal tumors. They foresee 
the likelihood that with the later data, the d fo r  human use. 

* 
Approve X 

Disapprove 
Jan. 25, 1975 

Date 

(Revised January 1972) 
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ORAU/ORXL COMMITTEE ON HUMAN STUDIES 

TO: , Karl F. Hcbner, M.D. 

d' 

FROM: Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE : March 25, 1980 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Committee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 

(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

mation you feel pertinent and return by Ami1 4 .  1980 

Clinical Use of Carboxyl-labeled llC-l-Amino 
Title Of Project: cyclo~entane-Carboxvlic Acid f0r-r Detection 

Proposal No.: 38 Date Approved: 1975 

Karl F. HGbner, M.D. 
Signatuite of Principal Investigator Date Signed 

2. Report any complications. 

I' 
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3 .  Are there any planned changes? 

y[,[,L ‘1, 3 :  \2, ‘I’ :t.I.1 . e  iI C L L W  . 
( 

4. Do you wish the project to be continued? 

5 .  Comments. 



Associated Post Office Box 11 7 
4 Universities Oak Ridge, Tennessee 37631 -01 17 

March 20, 1985 

M E M O R A N D U M  

To: D r .  Crook n 

From: Lynn Reeves, Secre ta ry  +- 
ORAU/ORNL Committee on Human S tud ie s  

Subject : PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Stud ies  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p r e s e n t  a y e a r l y  progress’ 
r e p o r t  to t h e  Committee on the s t a t u s  of t h e i r  p roposa ls .  Each proposa l  
must be reviewed by t h e  Coxamittee y e a r l y  f o r  r e sea rch  p r o j e c t s  t o  continue. 

P l ease  answer t h e  ques t ions  below and add any o t h e r  in format ion  you f e e l  
p e r t i n e n t  and r e t u r n  by A p r i l  10, 1985. ( I f  a d d i t i o n a l  space  is needed, 
p l e a s e  use  t h e  back of t h i s  form o r  a t t a c h  extra s h e e t s . )  

T i t l e  of P ro jec t :  
~d C l i n i c a l  Use of “C-Labeled 1-Aminocyclopentane-Carboxylic 

Acid f o r  Tumor Detect ion 

Proposal No. : 38 Date Approved : 1972 

4/19/85 
Signature  of P r i n c i  I n v e s t i g a t o r  Date Signed 

1 .  Report p rogress  made i n  p a s t  year:  

Administered to 15 p a t i e n t s .  

2. Report any complicat ions:  

None 

. 1 0 4 4 2 0 9  
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3. Are there any planned changes? 
u 

No 

4. Do you wish the project to  be continued? 

Yes 

5 .  Comments: 
d 

None 

t o 4 3 2  IO 



STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED AYD APPROVED 
BY THE ORAU/ORbL COMMITTEE ON HUMAN STUDIES 

( A p r i l  26,  1985) 

38 Clinical  Use of 11C-Labe1ed 1-Aminocyclopentane-Carboxylic Acid for 
Tumor Detection (Crook) 

Progress 

Administered to 15 patients .  

Corn01 icat  ions 

Hone. 

Changes 

No changes. 

Cont inuat ion 

Keep act ive .  

Comments 

3 
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Oak Ridge 
Associated Post Office Box 1 17 
Universities Oak Ridge, Tennessee 37831 -01 17 u 

Apri l  17, 1986 

ORAU/ORNL, COMMITTEE ON HUMAN STUDIES 

TQ: Dr. James Crook 

Fmu: Lynn Reeves, Secre ta ry  
O-RAU/ORNL Committee on Human S u d i e s  

SUBJECT: PROGRESS REPORTS 

Medical and 
Health Scicnccs 
Division 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  year ly  
a l l  p r i n c i p a l  i nves t iga to r s  of ongoing proposals  present  a progress  repor t  t o  
t h e  Corni t tee  on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 
by t h e  Committee yea r ly  f o r  research p r o j e c t s  t o  continue. Please answer t h e  
quest ions below and add any o the r  information you feel pe r t inen t  and re turn  by 

( I f  add i t iona l  space i s  needed, please use t h e  back of t h i s  form 
o r  a t t a c h  extra sheets . )  

T i t l e  of project : 

Acid f o r  Tumor Detection 

p- . --. 
Clinical Use of "C-Labeled 1-Aminocyclopentane-Carboxylic 

b d  

- 

1972 

dDate Date Signed Signature of P r inc ipa l  Inves t iga to r  

Proposal No. 

1. Report progress  made i n  t h e  pas t  year.  

2. Report any complications.  

d 
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3 .  Are there any planned changes? 

I+ 4. Do you wish the project t o  be continued? 

5 .  Comments. 

1 0 4 4 2 1 3  
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Oak Ridge 
Associated Post Office Box 11 7 

W Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies f i  J- 
RE: 

DATE: May 1987 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Title of Project: 38 Clinical Use of llC-Labeled 
1-Aminocyclopentane-Carboxylic Acid for Tumor Detection 

Please 

u 

Proposal No. 38 Date Approved: 1972 

Signature of dprincipal Investigator Date Signed 

1. Report progress made in the past year. - 
J 

c 

2. Report any complications. 
W 
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% 3 .  Are there any planned changes? 

4. Do you wish the project to be continued? p. 

5. Comments. 

c 
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Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 u 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/OEWL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Title of Project: 38 Clinical Use of %-Labeled 
l-Aminocyclopentane-Carboxylic Acid for Tumor Detection 

Please 

0 

Proposal No. 38 DATE APPROVED: 1972 

I ,  

OY Principal Investigator 

1. Report progress made in the past year. 
No pa t i en t  doses administered. 

2. Report any complications. 
None. 

Date Si'gned 



3 .  Are there any planned changes? 
No. 

- 2 -  

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 

ud 

1 0 4 4 2 1 1  



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 
’ .  

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 38 Clinical Use of %-Labeled 
1-Aminocyclopentane-Carboxylic Acid for Tumor Detection 

Date Approved: 1972 

1. Report progress made in the past year. 

No patient doses administered 

L J  
2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5 .  Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 



Associated Post Office Box 1 1  7 
L/ Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: Dr. James Crook 

FROM: Becky HawkinslSecretary, Committee on Human Studies 

RE: Status Reporte on Active Proposals 

DATE: May 2, 1990 

The guidelines for the oRAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposale present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Wav 17. 
form or attach extra sheets.) 

Title of Project: 38 Clinical Use of %-Labeled 
1-Aminocyclopentane-Carboxylic Acid for Tumor Detection 

Please 

(If additional space is needed, please use the back of this 

0 

Proposal No. 38 DATE APPROVED: 1972 

r r  
Sigeture of Principal Investigator Date Signed 

1. Report progress made in the past year. fiMLs. 

2. Report any complications. fl@ ' 

1 0 4 9 2 1 9  
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3.  Are there any planned changes? u, 

4. Do you wish the project to be continued? q 4 .  

5. Comments. JJ fie 



W 

W 

June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

dl/ Investigator: Dr, James Crook 

J-; 
Title of Project: 38 Clinical Use of %-Labeled % 9  dL 
1-Aminocyclopentane-Carboxylic Acid for Tumor Detection 

Date Approved: 1972 

1. Report progress made in the past year. 

No studies performed. 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comente. 

None 

J 

a 9  

1 0 8 4 2 2  I \ 



Oak Ridge 
Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 u 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Karl Hubner/Chairman, Committee on Human Studies )& 

RE: 

DATE : June 28, 1990 

Committee Action on Active Proposals 

YCJK project number 38 "Clinical use of %-Labeled 1-Aminocyclopentane- 
Carboxylic Acid for Tumor Detection" was reviewed and approved at our last 
meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

1 0 4 9 2 2 2  



Oak Ridge 
W Associated 

Universities 

Post Office Box 117 

Oak Ridge, Tennessee 37~30 
Telcphone 615 ;FFG=T 576-3098 

iVldica1 'ind 
H ~ a l t h  Sciences 
D i v i si () n 

October 25, 1979 

Dr. William J. Gyarfas 
Director, Division of Oncology and 

Bureau of Drugs HFD-150 
Attention: DOCUMENT CONTROL ROOM #17-B34 
5600 Fishers Lane 
Rockville, Maryland 20857 

Radiopharmaceutical Drug Products 

Dear Dr. Gyarfas: 

IND 12,967 

This is the third progress report on the clinical use of llC-DL- 
tryptophan in the diagnosis of pancreatic diseases. 
report which was sent a year ago on October 20, 1978, we have used 
llC-DL-tryptophan in 16 more patients. 
tive or objective side effects or toxic manifestations during and after 
the studies. 

Since our last 

There were no untoward subjec- 
d 

Preliminary clinical results with the amino acids and other amino 
acids have been described and summarized in two publications. 
information I am enclosing reprints of a paper entitled "Carbon-ll- 
Labeled Amino Acids for the Rectilinear and Positron Tomographic Imaging 
of the Human Pancreas" (Journal of Nuclear Medicine, Vol. 20, 507-514, 
1979) and a copy of a paper entitled "Positron-Emission Computed Tomography 
of the Pancreas: A Preliminary Study" (Radiology, 133: 195-201, October, 
1979). 

For your 

We would like to request FDA's permission to keep this IND on an 
active status. 

Sincerely, 

Clarence C. Lushbaugh, M.D., Chairman 
Medical and Health Sciences Division 

CCL : dg 

Enclosures (4) 

I049223 



Oak Ridge 
W Associated 

Universities 

November 1, 1979 

Mr. Richard Podliska 
Bureau of Drugs HDF-150 
Document Control Room 17B-34 
5600 Fishers Lane 
Rockville, Maryland 20852 

Dear Mr. Podliska: 

4 

Enclosed are amendments for our IND's 12,459 and 12,967. We 
request permission to use the amino acids DL-valine and DL-tryptophan 
in patients with brain tumors. 

As indicated in the amendments, the study will be conducted in 
collaboration with the University of North Carolina. 
and the respective consent forms are currently reviewed by the 
ORAU-ORNL Committee on Human Studies. 

The amendments 

I shall inform you about the decision of the Committee as soon 
as we have received the votes. 

C. C. Lushbaugh, M.D., Chiinnan 
Medical and Health Sciences Division 

CCL : dg 

Enclosures 



DRAFT - FOR REVIEW BY HUMAN USE COMMITTEE 

D e a r  Dr. Gyarfas: 

IND 11,848 

On February 5, 1981, w e  submitted an amendment t o  I N D  12,459 

reques t ing  permission t o  u s e  L-valine-l-llc t o  s tudy t h e  rate of p ro te in  

syn thes i s  i n  p a t i e n t s  w i th  Huntington's Disease, Phenylketonuria,  c e r e b r a l  

palsy,  b ra in  tumors, and pancreas d isease .  

Recent i nves t iga t ions  i n  Dr. Agranoff's l abo ra to ry  have shown t h a t  

a t  least i n  animal b r a i n  (rat) ,  t h e  d i s t r i b u t i o n  of 14C-l-aminocyclopen- 

tane-carboxylic ac id  (ACPC, IND 811,848) i s  ve ry  similar t o  t h e  d i s t r i b u -  

t i o n  of L-valine-l-14C. S ince  ACPC is non-metabolizable, it appears  

t o  be an  exce l l en t  choice f o r  measuring amino ac id  ex t r ac t ion  by t h e  

b ra in  i n  o rde r  t o  g e t  a 'Qa l ine  u t i l i z a t i o n  map," if indeed ACPC mimics 

v a l i n e  i n  humans a l s o .  

u s e  %-ACPC i n  p a t i e n t s  w i th  non-neoplastic b ra in  d isease .  

Based on t h i s  r a t i o n a l e  w e  reques t  permission t o  

So f a r ,  w e  have used IIC-ACPC i n  62 p a t i e n t s  wi th  va r ious  neop las t i c  

d i sease .  

any complications from t h e  app l i ca t ion  of llC-ACPC. 

We have not  observed any untoward s i d e  e f f e c t s  o r  experienced 

P lease  l e t  u s  know i f  you need f u r t h e r  information t o  support  t h i s  

request .  

S incere ly  , 

C. C. Lushbaugh, M.D., Chairman 
Medical and Heal th  Sciences Divis ion 
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ORAU-ORNL COMMITTEE ON HUMAN STUDIES VOTING RECORD 

Proposal Number and Title 

llC-l-Aminocvclopentane Carboxylic Acid for Tumor Detection 

Principal Investigator 

#38b Amendment to Clinical Use of Carboxyl Labeled 
‘.cc/ 

Karl F. HGbner. M.D. 

VOTE OF COMMITTEE 

Disapprove Comment 

\ci 9 .  

10. 

11. 

12. 

Chairman’s statement of Committee consensus: 



REVIEW AND ACTION 

Princi pal 

ORAU/ORNL Committee on Human Studies 

Investigator Karl F. HG'bnar, M.D. Zdent. No. 38b 

Project Title Amendment t o  Clinical Use of C a r b y 1  T..rhelad 

llC-l-Aminocyclopentane C a r b m  c Acid fuLbm.dWDeteUon 

1. In the opinion of this committee the rights and.welfare o f  the 
subjects i n  th i s  project o r  activity will be protected. The 
committee s ta tes  t h a t  adequate safeguards against any untoward 
effects have been provided. 

2. 

u 

3. 

4. 

In the opinion of the c o n i t t e e  the informed consent procedures t o  
be used i n  this project will be both appropriate and adequate. The 
comni t t ee  a lso finds t h a t  no inappropriate psycho1 ogi cal or soci o- 
logical risks will exis t  for the subjects involved i n  this project. 

The committee seeks continuing communication w i t h  the investigator(s) 
on th i s  project along the following lines: 

Other committee comnents: 

Approve x 

1 0 1 1 9 2 2 1  
D i  s appro ve 

- 
4/1/81 

n- J - 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  Hubner 

FROM: Dianne Gresham, Sec re t a ry  - Committee on Human S tud ie s  
d 

RE: Progress  Reports 

DATE: February 18,  1982 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  that 
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p re sen t  a 
progress  r e p o r t  t o  t h e  Committee on the s t a t u s  of t h e i r  proposals .  Each 

t o  continue. P l ease  answer t h e  ques t ions  below and add any o the r  in for -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by March 8 ,  1982 
( I f  a d d i t i o n a l  space is  needed, p l ease  use  the back of t h i s  form o r  
a t t a c h  extra shee t s . )  

T i t l e  of Pro jec t :  

Proposal  No.: 38b /- Date Approved: 4/1/81 

-proposal  must be reviewed by the Committee year ly  f o r  research p r o j e c t s  

Amendment t o  C l in i ca l  Use of Carboxyl Labeled ‘IC-1: 
2 A r j d  for T-,. n P t P r t i n i r  

n?L.LTl( rB&C &a,.L Like- 

Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  p a s t  year.  

2. Report any complications.  Id. k 

. 
1 Ob9228 



MEMORAP 
Dr . F. - 

DATE Apt 

SUBJECT e I 
I 
! 

Thl 
ant 
an 
a s  

-2- 

3.  Are there any planned changes? uJ9 

y." 4. Do you wish the project t o  be continued? 
-. 



TO: a 

FROM : 

RE : 

DATE : 

u 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

Dr. Karl F. HGbner, ORAU, M&HSD 

Dianne Gresham, Secretary - Committee on Human Studies 
Progress Reports 

March 23, 1983 

The guiLalines for the ORAU/ORNL Committee on Human S-udies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Committee on the status of their proposals. Each 
proposal must be rpviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by April 6 ,  1983 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of Project: 

Proposal No.: 38b Date Approved: 4/1/81 

Amendment to Clinical Use of Carboxyl Labeled 
11C-1-Aminocyclopentane Carboxylic Acid for Tumor Detection 

L<,4- T. L ’ L  k h  h3 
Signature of Principal Investigator Date Signed 

1. Report progress made in past year. u 
One patient with proven and one with suspected neoplasm were 
studied. 
The study was positive in the proven case. 

2.  Report any complications. 

No side effects were observed. 



-2- 

3.  Are there any planned changes? 

No changes planned. 

4. Do you wish the project t o  be continued? 

Yes 

5 .  Comments. 

No comments 

-- 

1 0 4 9 2 3  I 



Oak Ridge 
Associated 
Universities Memorandum 

Dianne Gresham 
Dr. Lange 

To Karl F. Hcbner, M.D. From 

Date June 22, 1983 Copiesto File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved for continued study Proposals 38a and 
38b, 39-39b, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. 
May 6. Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

It will be circulated with the minutes of the Committee meeting on 

Thank you for your assistance and cooperation. 



ORAU/OFUL COHXITTEE ON HZ?lU' STZiDIES 

TO : Dr. Karl F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, Secretary - Committee on Human Studies d 

RE : Progress Reports 

DATE : April 23, 1984 

The guidelines for the ORAU/ORNL Comm-Ltee on Human Studies requir'e that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Committee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of project: 

m Y  7 9  l984 

Amendment to Clinical Use of Carboxyl Labeled "C-1-Amino- 
cyclopentane Carboxylic Acid for Tumor Detection 

Proposal No.: 38b ' Date Approved: 4/1/81 

Yc; ti +-a A - L L L , ,  v.K l g  (/ 
Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

No studies were done. 
u 

2 .  Report any complications. 

N.A. 
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3 .  Are there any planned changes? 
W 

No changes. 

4. Do you wish the project t o  be continue'd? 

Keep active. 

5 .  Comments. 

Although "C is not l i k e l y  t o  be available t o  us for some t i m e ,  
w e  s t i l l  would l i k e  t o  keep the project act ive  as a collaborative 
ac t iv i ty  with Brookhaven National Laboratory. 
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Oak Ridge 
Associated Memorandum Universities 

u 
To Blanche Carden 6 &%&- From D r .  Karl F. Hubner 

F i l e ,  Committee on Human Studies Date June 12, 1984 Copies to 

Proposals 38a, 38b, 39, 39a3 39b, 45, 45a, 45b, 48, 48a, 48b, 51, 54, 54a, 
68, 68a and 69 were approved f o r  continuation by the Committee on Human 
Studies on May 25, 1984. I f  there should be any changes o r  problems w i t h  
these proposals, please repor t  them t o  the committee Chairman. 

bbc 

. 

I 



Oak Ridge 
Associated Post Office Box 11 7 

u Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

tdedI~2r 2nd 
Health Sciences 
Division 

M E M O R A N D U M  

To : D r .  Crook n 

From: Lynn Reeves, Sec re t a ry  &- 
ORAU/ORNL Committee on Human S tud ie s  

Subject:  PROGRESS REPORTS 

The g u i d e l i n e s  €or t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p re sen t  a y e a r l y  progress  
r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposa l  
must be  reviewed by t h e  Committee y e a r l y  for r e sea rch  p r o j e c t s  t o  continue. 

P lease  answer t h e  ques t ions  below and add any o t h e r  in format ion  you f e e l  
p e r t i n e n t  and r e t u r n  by Apr i l  10, 1985. (If a d d i t i o n a l  space  is  needed, 
p l e a s e  use  t h e  back of t h i s  form or a t t a c h  e x t r a  shee t s . )  

T i t l e  of Pro jec t :  Aminocyclopentane Carboxvlic Acid for  Tumor Detect ion 

Proposal  No.: 38b Date Approved: 1981 

d Amednment t o  C l i n i c a l  Use of Carboxyl Labeled 'lC-1- 

4/19/85 
Date Signed 

\ ,w 
Signature  of P r i n c i p a t  I n v e s t i g a t o r  

1. Report p rogress  made i n  p a s t  year :  

Administered t o  15 p a t i e n t s .  

2. Report any complications:  

None 
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3. Are there any planned changes? 
w 

No 

4. Do you w i s h  the project to be continued? 

Yes 

'd 
5. Comments: 

None 



STATUS REPORT Oti RESEARCH PROPOSALS PQEVI@USLY REVIEGIED ARD APPROVED 
BY THE ORAU/OP,FTL COMMITTEE ON HUMAN STUDIES 

(April 26, 1985) 

38b Amendment t o  Clinical  Use of  Carboxyl Labeled 1lC-1-Aminocyclopentane 
Carboxylic Acid for Tumor Detection (Crook) 

Proeress 

Administered t o  15 patients .  

Comvl icat  ions 

None . 
Chanees 

No changes. 

Cant inuat ion 

Keep act ive .  

Comment s 

None . 
L/ 

1 0 4 9 2 3 8  



Oak Ridge 
Associated Post Office Box 11 7 

u Universities Oak Ridge, Tennessee 37831 -01 17 

Apri l  17, 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

ORAU/ORNL Committee on 

m: Dr. James Crook 

FROOI: Lynn Reeves, Secre ta ry  

SllBJgCT: PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  year ly  
a l l  p r i n c i p a l  i nves t iga to r s  of ongoing proposals  present  a progress  repor t  t o  
t h e  Conauittee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 
by t h e  Committee year ly  f o r  research p r o j e c t s  t o  continue. Please snswer the 
quest ions below and add any o the r  information you f e e l  pe r t inen t  and r e tu rn  by y!.vJl-, 1986. ( I f  add i t iona l  space is  needed, please use t h e  back of t h i s  form ’ or a t t a c h  e x t r a  sheets.)  

T i t l e  of Pro jec t :  Amendment to Clinical Use of Carboxyl Labeled llC-1- 

Aminocyclopentane Carboxylic Acid for Tumor Detection 

Date- 

Proposal No. 38b 

Signature of Princ a7 Inves t iga to r  Date Signe 

1. Report progress  made i n  t h e  pas t  year .  

oVf*ZAJ 

2.  Report any complications.  w- 



-2- 

w 
3 .  Are there any planned changes? 

e- 4. Do you wish the project t o  be continued? 

5 .  Comments. / 
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Oak Ridge 
Associated Post Office Box 11 7 

'U Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/OEWL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: 

RE : 

DATE: May 1987 

Becky Hawkins/Secretary, Committee on Human Studies B- 
Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. 
this form or attach extra sheets.) 

Please 

(If additional space is needed, please use the back of 

Title of Project: 
llC-l-Aminocyclopentane Carboxylic Acid for Tumor Detection 

38b Amendment to Clinical Use of Carboxyl Labeled 

u 

Proposal No. 38b Date Approved: 1975 

Signature of kincipal Investigator 

1. Report progress made in the past year. - 
f/&Y2 7 

Date Signed 

i 2. Report any complications. 
W 
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3 .  Are there any planned changes? 

4. Do you wish the project to be continued? Y f J .  

5. Comments. 
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Ident .  Wo. 39b 
i/' 

APPLICATIOW FOB THE USE OF IIUIiANS CS EXPEP,I?EKTAL SUBJECTS 

TO : COIiIiITTEE ON I I U P M  STUDIES 
Oak Ridge Associated U n i v e r s i t i e s  and 
Oak Ridge Nat ional  Laboratory 

10/12/81 Date 

P r i n c i p a l  Inves t iga to r :  K. F. HGbner 

Co-Investigators:  Lee Washburn 

R. L. Haves 

T i t l e  of Pro jec t :  Ameodnent t o  e x i s t i n g  IliD 12,967: ohys io loa ica l  

s t u d i e s  of the  pancreas and b r a i n  us inv  

C-L- t r yo t o pha n 

I. Objec t ives  of Experiment: 
u 

1. To determine whether t he  'lC-L-tryptophan l o c a l i z e s  t o  a h igher  degree i n  
normal paycrea t ic  t i s s u e  than i n  n e o b l a s t i c  o r  inflammatory l e s i o n s ,  and 
vhe ther  

(l1C-ACPC) can b e  used f o r  t h e  d i f f e r e n t i a l  d i agnos i s  of panc rea t i c  d i s e a s e  
by pos i t ron  tomography. ' 

C-L-try tophan i n  con unc t ion  wi th  11C-1-arninocyclobutane- 
carboxyl ic  ac id  ( h - A C B C )  or  1 2 C-1-aminocyclopentanecarboxylic a c i d  

2.  To study the  metabol ic  a c t i v i t y  of the  b r a i n  or s p e c i f i c  s t r u c t u r e s  of 
tne b r a i n  i n  p a t i e n t s  with Phenylketonuria (PILU) , Huntington's Disesse 
(ED)$ and b ra in  t m o r s  by measuring the  r a t e  of p r o t e i n  syn thes i s  using 
11C-L-tryptophan a s  a precursor.  

There ere "no good l a r g e  a n i a a l  nodels" for any of these  d iseases .  
a n i z a l s  would be requi red  for meaningful ECAT s t u d i e s .  I n  v ivo  Eeasurement 
of n e t a b o l i c  a c t i v i t y  a s  based on aiaino ac id  (L-tryptophan) u t i l i z a t i o n  
should provide a b e t t e r  understanding of panc rea t i c  d i sease  and b r a i n  damage 
znd  n i g h t  forc the b a s i s  for nev inf om.ation needed for improved t r e c t n e n t  of 
these G i  see se s . 

Large 

11. iletliods of Procedure 

T h e  p ro t cco l s  and procedures a r e  descr ibed i n  d e t a i l  i n  t h e  a t tached  d r a f t e d  
l e t t e r  t c  FDC. 

W 
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111. Poss ib l e  Hazards and Their Evaluation 

\ 

There a r e  no chemical r i s k s  from i n j e c t i n g  L-tryptophan i n  the  amounts 
proposed i n  t h i s  i nves t iga t ion .  Adherence t o  q u a l i t y  con t ro l  rocedures  
( s t e r i l i t y ,  pyrogenici ty  t e s t i n g )  p r i o r  t o  i .v.  i n j e c t i o n  of 
should e l imina te  any s i d e  e f f e c t s .  

u 
1P C-L-tryptophan 

IV. Gadioisotopes and Kew DruEs  

L-tryptophan, a n a t u r a l  e s s e n t i a l  amino a c i d ,  w i l l  be labe led  wi th  carbon-11. 
The whole body r a d i a t i o n  doses from the  i n j e c t i o n  of carbon-11 labe led  
L-tryptophan i n  the  amounts proposed a re  comparable t o  r a d i a t i o n  doses from 
convent ional  pancreas and b r a i n  scans (200 t o  500 n i l l i r a d  t o t a l  body dose).  
The compound and doses have been approved by the  OP?U/M&HSD's Radionuclide 
Committee. The a t t ached  amendment w i l l  be submitted t o  FDA subsequent t o  
approval  by the ORAU/ORNL Committee on Iiuman Studies .  

V. R e s p o n s i b i l i t i e s  of P r i n c i p a l  Inves t iga to r  

The p r i n c i p a l  i n v e s t i g a t o r  w i l l  follow the  procedures of t he  Corn i t t ee  on 
I!uclen S t u d i e s  i n  obta in ing  " inforned consent" from the  s u b j e c t s  under study. 
The i n v e s t i g a t o r  recognizes  t h a t  he r e t a i n s  the  primary r e s p o n s i b i l i t y  f o r  
safe-guarding the  i n t e r e s t s  of t he  p a r t i c i p a n t s  under study. 
changes i n  nethods of procedure or  of the  d e v e l o p e n t  of unexpected r i s k s  
vi11 be i r s e d i a t e l j .  brought t o  the  a t t e n t i o n  of t h e  Corn i t t ee  on Human 
S t u d i e s  . 

Any s i g n i f i c a n t  

S t a r t i n g  Date: December 1. 1981 

Signatures :  I4L-L T A&Ls&,. L A ? - *  P r i n c i p a l  Inves t iga to r  

u 

-L c . L Y d & - - c  Co-Investigator 

W 
I) IV IS ION P W  IEI: : 

The s p p t i c a t i o n  descr ibed  above has  been reviewed and approved f o r  subuiss ion  
t o  the  OPWJ/Ol?.l<L C o w i t t e e  on Human Studies .  

n 

T i t l e :  Chairman, IIGKSD 

I n s t i t u t i o n :  Oak Ridge Associated U n i v e r s i t i e s  

Dzte: 10/12/81 



Medical and Heal th  Sciences Div is ion  
OAK RIDGE ASSOCIATED UNIVERSITIES 

Adu 1 t 
W 

Guardian 
P a t i e n t  

Parent  

Chi Id c 

CONSENT FOR RESEARCH STUDY 

Cont r o  Is 

T i t l e  of P ro jec t :  

P r i n c i p a l  I n v e s t i g a t o r :  

Name of Volunteer:  Age 

To persons who agree  t o  p a r t i c i p a t e  i n  t h i s  s tudy:  

The information on t h i s  and on t h e  a t tached  form has been given t o  me t o  
inform me about t h i s  research  p r o j e c t  and my p a r t i c i p a t i o n  i n  i t .  
been asked t o  read these  forms c a r e f u l l y .  All my ques t ions  about t h e  s tudy ,  
t he  procedures requi red  t o  do t h e  s tudy ,  and t h e  information provided on t h e  
a t tached  form have been answered. 

I have 

u I  understand t h e  purpose of t h e  s tudy,  t h e  procedures involved, and t h e  
poss ib l e  r i s k s  and p o t e n t i a l  b e n e f i t s .  
r i g h t s  and pr ivacy  w i l l  be maintained,  any information gained i n  t h i s  t e s t  
becomes t h e  proper ty  of ORAU and may be published i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  o r  used f o r  o the r  purposes which ORAU deems proper i n  t h e  i n t e r e s t  
of medical educa t ion ,  knowledge, o r  research .  

Fu r the r ,  I understand t h a t ,  whi le  my 

I have been informed t h a t  I may, a t  any t i m e  withdraw from continued 
p a r t i c i p a t i o n  i n  t h i s  study. I understand f u r t h e r  t h a t  i n  t h e  event of 
phys ica l  i n j u r y  r e s u l t i n g  from t h e  procedure e s sen t i a l  medical t reatment  
inc luding  h o s p i t a l i z a t i o n  i s  provided f r e e  of  charge,  bu t  monetary 
compensation f o r  wages l o s t  because of i n j u r y  is not  a v a i l a b l e  from e i t h e r  
ORAU o r  Union Carbide Corporation, OWL. 
p a r t i c i p a t e .  

I f r e e l y  and v o l u n t a r i l y  choose t o  

Date 
S igna ture  of Volunteer 

S igna ture  of pa ren t s  and guardian 
(when app 1 i cab  l e )  

~ 

Signature  of Witness 

1049245 



Medical snd Health Sciences Divis ion 
0ak.Ridge Associated U n i v e r s i t i e s  

P r i n c i p a l  Inves t iga to r :  

T i t l e  of P ro jec t :  

The purpose of t h i s  study: 
i s :n thes is )  i n  the pancreas and i n  pancreatic,  tumors i n  order  t o  g s i n  a b e t t e r  
tnders tanding  about the  nature of pancreas d i sease .  
b r a i n  scan w i l l  be done fol lowing the  completion of the pancreas 
scan f o r  the  purpose of c o l l e c t i n g  da ta  on v a l i n e  uptake by normal b r a i n  
s t r u c t u r e s .  

Amino Acid ( t ryptophan)  U t i l i z e t i o n  Pancrea t ic  Disease 
u 

i s  t o  measure the ra te  of p r o t e i n  fona t ion  

On a voluntary  b a s i s  a 

The procedures  t o  be done a r e  a s  follows: 

(1 )  I (she /he)  should not  eat  anything a f t e r  b reak fas t ,  but  may have water 
and cont inue a l l  important medications.  Th i r ty  minutes before  the  s tudy 
I (she /he)  w i l l  be asked t o  d r ink  a milkshake. 

( 2 )  F i r s t  I (she/he)  am ( i s )  going t o  have seve ra l  pancreas and head scans 
t o  be done with a €CAT scanner.  I (she/he)  w i l l  be i n s t r u c t e d  t o  hold 
s t i l l :  my ( h e r / h i s )  eyes  w i l l  be covered wi th  pads, and I (she /he)  w i l l  
be asked t o  l i s t e n  t o  music through a head phone and t r y  t o  s t a y  awake. 

W 

I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  t he  
i n j e c t i o o  of t ryptophan ( a  normal conponent of the body) and f o r  
ob ta in ing  seve ra l  small ( 2  ml) blood samples. 
be kept  warm dur ing  the  30-1ainute blood sampling per iod.  A t  the  
beginning of the  a c t u a l  t e s t  a small  amount of r a d i o a c t i v e  t ryptophan 
w i l l  be in j ec t ed .  Following the  i n j e c t i o n  blood samples w i l l  be taken 
and a series of scans of my ( h e r / h i s )  pancreas w i l l  be made. When the  
pancreas  scans a re  completed, s eve ra l  head scans w i l l  be made. 

Ply ( h e r / h i s )  hands w i l l  

Ourat ion of t h i s  study: The e n t i r e  examination should take  approximately 
1-1/2 t o  2 hours.  
r e t u r n  f o r  one or  two more examinations (same procedure a s  done today)  w i t h i n  
t h e  next few weeks. 

I (she/he)  unders tand(s )  t h a t  I (she /he)  may have t o  

Discomforts,  inconveniences and/or  r i s k s  t h a t  can be reasonably expected a re :  
t he  s l i g h t  pa in  from the  i n s e r t i o n  of t he  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on t he  scanning t a b l e  for over an  hour. 
Tnere i s  no chemical r i s k  from the  i n j e c t i o n  of the  t ryptohan and the  
r a d i a t i o n  dose t o  my whole body i s  equiva len t  t o  the  dose I would r ece ive  f o r  
6n ord inary  pancreas scan i n  a l o c a l  h o s p i t a l .  

P o t e n t i a l . b e n e f i t s  of the study: I understand t h a t  t h i s  t es t  i s  not a 
t reatment  but  r a t h e r  a research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
ay d i sease  and perhaps d i seases  of the  bra in .  

Dste 
S igna ture  of Volunteer 

S igna ture  of Parent or  Guardien 
(when app l i c sb le )  
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LJ 
P r i n c i p z l  Inves t iga to r :  

T i t l e  of P ro jec t :  

The purpose of t h i s  studv: i s  t o  measure the  rate of p r o t e i n  formation 
( syn thes i s )  in d i f f e r e n t  reg ions  of the  b r a i n  i n  order  t o  ga in  a b e t t e r  
understanding about t he  na ture  of the  b r a i n  tumors and poss ib ly  f i n d  an  
improved t reatment  f o r  p a t i e n t s  who have b r a i n  tumors. 

The procedures t o  be done are as  fol lows:  

Local Brain Netabol isn i n  Brain Tumors 
k 

I (she/he)  should not e a t  anything a f t e r  b r e a k f a s t ,  bu t  may have water  
and continue a l l  important medications.  

F i r s t  I (she/he)  a m  ( i s )  going t o  have seve ra l  heed scans t o  be done 
with an ECAT scanner.  I (she /he)  w i l l  be i n s t r u c t e d  t o  hold s t i l l .  My 
( h e r / h i s )  eyes  w i l l  be covered with pads, and I (she /he)  w i l l  be asked 
t o  l i s t e n  t o  some music through a head phone and t r y  t o  s t ay  awake. 

I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  t h e  
i n j e c t i o n  of tryptophan ( a  normal component of t he  body) and f o r  
ob ta in ing  seve ra l  small ( 2  ml) blood samples. 
be kept warm during t h e  30-roinute blood sampling per iod.  A t  t h e  
beginnicg of the  a c t u a l  t es t  a small  amount of r a d i o a c t i v e  tryptophan 
w i l l  be in j ec t ed .  
my ( h e r / h i s )  b r a i n  w i l l  be made. 

Pfy ( h e r / h i s )  hands w i l l  

Blood samples w i l l  be taken and a s e r i e s  of scans of 

Duration of t h i s  study: The e n t i r e  examination should t ake  approximately 
1-1 /2  t o  2 hours ,  and I (she /he)  unders tand(s )  t h a t  I ( she /he)  w i l l  have 
another  examination (sane procedure a s  done today) a l s o  us ing  r a d i o a c t i v e l y  
labe led  t ryptophan but i n  a s l i g h t l y  d i f f e r e n t  chemical form. 

Discomforts.  inconveniences and/or  r i s k s  t h a t  can be reasonably exoected are: 
t h e  s l i g h t  pa in  from the  i n s e r t i o n  of t he  ' i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on the  scanning t a b l e  f o r  over a n  hour. 
There is no chemical r i s k  from the  i n j e c t i o n  of e i t h e r  of t he  two types of 
tryptophan, and the  r a d i a t i o n  dose t o  the  whole body i s  equiva len t  t o  the. 
dose one would r ece ive  from two ord inary  b r a i n  scans i n  a l o c a l  h o s p i t a l .  

P o t e c t i a l  b e n e f i t s  of the s t u d v :  I uriderstand t h a t  t h i s  t e s t  i s  not  a 
t r e c t n e n t  but r a t h e r  a research  nethod t h a t  might lead t o  new i n s i g h t s  i n t o  

t reatment .  
I...-: r t m o r  growth f o r  a b e t t e r  understanding of t he  d i sease  process and i t s  

Ca t e  
Signature  of 1'0 lun t ee r 

Signature  of Parent  o r  Guarciisn 
(when app l i cab le )  



Medical and Health Sciences Div is ion  
Oak Ridge Associated U n i v e r s i t i e s  

P r inc ipa l  Inves t iga to r :  - 
T i t l e  of P ro jec t :  

The purpose of t h i s  study: i s  t o  measure the  r a t e  of p r o t e i n  formation 
( s y n t h e s i s )  i n  d i f f e r e n t  reg ions  of the  b r z i n  i n  order  t o  g a i n  a b e t t e r  
understanding about the  na ture  of the  b r a i n  damage from PKU and poss ib ly  f i n d  
an  improved t reatment  f o r  PKU p a t i e n t s .  

The procedures t o  be done: are as fol lows.  

( 1 )  She/He should not  e a t  anything a f t e r  b r e a k f a s t ,  but  may have water and 

Local Brain Metabolism i n z h e n v l k e t o n u r i a  (PKU) 

.: 

cont inue a l l  important medications.  

( 2 )  F i r s t  she/he i s  going t o  have seve ra l  head s'cans t o  be done wi th  a ECAT 
scanner.  
covered v i t h  pzds,  and she/he w i l l  be asked t o  l i s t e n  t o  music through a 
heiid phone and t r y  t o  s t a y  awake. 

I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  the  
i n j e c t i o n  of tryptophan (a normal component of the  body) and f o r  
ob ta in ing  seve ra l  small ( 2  ml) blood samples. Her/His hands w i l l  be 
kept warm dur ing  t h e  30-minute blood sampling per iod.  
of  the  a c t u a l  test  a small amount of r ad ioac t ive  t ryptophan w i l l  be 
i n j e c t e d .  
s e r i e s  of scans of h e r / h i s  b r a i n  w i l l  be made. 

She/He w i l l  be i n s t r u c t e d  t o  hold s t i l l  h e r l h i s  eyes  w i l l  be 

( 3 )  

A t  t he  beginning 

Following the  i n j e c t i o n  blood samples w i l l  be taken and 

Duration of t h i s  s t u d y :  The e n t i r e  exami'nation w i l l  t ake  approximately 1-1/2 
t o  2 hours ,  and I understand t h a t  she/he may have t o  r e t u r n  f o r  another  
examination (same procedure as  done today) i n  about e i g h t  t o  16 weeks. 

Discomforts ,  inconveniences and/or  r i s k s  t h a t  can be reasonably expected are: 
t he  s l i g h t  pa in  from the  i n s e r t i o n  of the  i n j e c t i o n  needles ,  and perhaps a '  
s l i g h t  discomfort  from having t o  l i e  on t h e  scanning t a b l e  f o r  over an  hour. 
There i s  no chemical r i s k  from the  i n j e c t i o n  of t he  t ryptophan and the  
r a d i a t i o n  dose t o  the  whole body i s  equiva len t  t o  t h e  dose one would r ece ive  
from an ord inary  b r a i n  scan i n  a l o c a l  h o s p i t a l  (200 m i l l i r a d ) .  

P o t e n t i a l  b e n e f i t s  of the  s tudy:  I understand t h a t  t h i s  tes t  i s  not z 
t reatment  but r a t h e r  a research  method t h a t  might lead  t o  new i n s i g h t s  i n t o  
PKU and perhaps o the r  d i seases  of the  b r a i n  f o r  2 b e t t e r  understanding of t he  
d i sease  process  and i t s  t reatment .  

Date 
S igna ture  of Volunteer 

- 

Signature  of ParerL o r  Guardian 
(when app l i cab le )  
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P r i n c i p a l  Inves t iga to r :  

T i t l e  of P ro jec t :  

The Purpose of t h i s  study: i s  t o  measure t h e  r a t e  of p r o t e i n  formation 
( syn thes i s )  i n  d i f f e r e n t  reg ions  of t he  b r a i n  i n  order  t o  ga in  a b e t t e r  
understanding about t he  na ture  of t he  b r a i n  damage from HD and poss ib ly  f i n d  
a n  improved t reatment  f o r  HD p a t i e n t s .  

The procedures t o  be done: are  as fol lows.  . : 

(1) 

Local Brain Metabolism i n  Huntinnton's Disease (HD) 
C 

\ 

I (she/he)  should not e a t  anything a f t e r  b reak fas t ,  but  I (she /he)  may 
have water and may cont inue a l l  i npor t an t  medicat ions.  

(2)  F i r s t  I (she /he)  am ( i s )  going t o  have seve ra l  head scans t o  be done 
with an ECAT scanner.  I (she /he)  w i l l  be i n s t r u c t e d  t o  hold s t i l l .  My 
( h e r / h i s )  eyes  w i l l  be covered wi th  pads,  and I ( she /he)  w i l l  be asked 
t o  l i s t e n  t o  music through a head phone and t r y  t o  s t a y  awake. 

I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand for t he  
i n j e c t i o n  of t ryptophan ( a  normal component of t he  body) and f o r  
ob ta in ing  several small ( 2  ml) blood samples. 
be kept w a r m  during t h e  30-minute blood sampling per iod.  A t  t h e  
beginning of the  a c t u a l  t e s t  a small amount of r ad ioac t ive  tryptophan 
w i l l  be i n j e c t e d .  Blood samples w i l l  be taken and a series of scans of 
my ( h e r / h i s )  b r a i n  w i l l  be made. 

( 3 )  

My ( h e r / h i s )  hands w i l l  

Duration of t h i s  study: 
t o  2 hours ,  and I (she /he)  understand(s)  ' tha t  I (she /he)  may have t o  r e t u r n  
f o r  another  examination (same procedure as done today) i n  about e i g h t  t o  16 
weeks. 

The e n t i r e  examination w i l l  t ake  approxina te ly  1-112 

Discomforts,  inconveniences and/or r i s k s  t h a t  can be reasonably expected are:  
t he  s l i g h t  pa in  from the  i n s e r t i o n  of t h e  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on the  scanning t a b l e  f o r  over an hour. 
There i s  no chemical r i s k  from the  i n j e c t i o n  of the  t ryptophan and the  
r a d i a t i o n  dose t o  the  whole body i s  equiva len t  t o  the  dose (she/he)  would 
r ece ive  from an ord inary  b r a i n  scan i n  a l o c a l  h o s p i t a l  (200 m i l l i r a d ) .  

P o t e n t i a l  b e n e f i t s  of the  study: I understand t h a t  t h i s  test  i s  not a 
t reatment  but  r a t h e r  a research  method t h a t  might lead  t o  new i n s i g h t s  i n t o  
Huntington's Disease and perhaps o ther  d i s e a s e s  of t he  b r a i n  f o r  a b e t t e r  
understanding of t he  d i sease  process  and i t s  t reatment .  

Date 
S igna ture  of Volunteer 

S igna ture  of Parect o r  Guardian 
(when app l i cab le )  
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Ref: IND 12,967 

Dear Dr. Gyarfas: 

The following information, -submitted,in triplicate, constitutes an 
amendment to IND 12,967. The proposed amendment involves the resolution of 
llC-DL-tryptophan, the previously approved drug, by high-perf ormance liquid 
chromatography and the intravenous administration of an optically active 
form of the approved drug, llC-l-tryptophan, for physiological studies of 

i /  the pancreas and brain. 

Background 

'lC-DL-Tryptophan was shown in animal studies (1) to be potentially 
useful as a pancreas-imaging agent and was subsequently approved for human 
studies. Clinical trials with llC-DL-tryptophan and a similar agent, llC-DL- 
valine (IND 12,459), have shown that both agents concentrate very selectively 
in the pancreas (2); however, differential diagnosis of pancreatic carcinoma 
has not been feasible, apparently because of similarly high uptakes in the 
pancreas and tumor. 

Tamemasa and eo-workers (3)  have found that 2)-amino acids are concen- 
trated selectively by tumor tissue. Therefore, it appears that the uptake 
of llC-DL-tryptophan by pancreatic carcinoma may be due to the presence of 
llC-D-tryptophan in the mixture. We anticipate that use of llC-L-tryptophan 
may overcome these difficulties and permit detection of pancreatic carcinoma 
as a defect rather than a "hot spot" in pancreas scans. 
llC-L-tryptophan will also permit 'studies of L-tryptophan metabolism in the 
brain. 

Availability of 



. 
D r .  Gyarfas -2- 

w Production of 'IC-L-tryptophan 

'IC-Ti-Tryptophan i s  produced by sepa ra t ion  of t h e  two o p t i c a l  isomers 
of 'IC-carboxyl-labeled DL-tryptophan by high-perf ormance l i q u i d  chroma- 
tography (HPLC) using a c h i r a l  mobile phase. Crude llC-DL-tryptophan 'is 
prepared as previously descr ibed (4, IND,967) with the  except ion t h a t  
measures are taken t o  minimize t h e  volume of t h e  r eac t ion  mixture: (1) The 
gas absorp t ion  column is not  r i n s e d  wi th  water; and (2)  0.3 m l  of 12 N NaOH 
(Fisher  S c i e n t i f i c  Co., F a i r  Lawn, N. J. ) is  used i n  p lace  of 1.0 m l  of 
6.25 N NaOH f o r  hydro lys i s  of t he  hydantoin. 
i n s o l u b i l i t y  of the  copper complex with trypto%han and 
of c a r r i e r  potassium cyanide used i n  t h e  product ion of h - D L - t r  yptophan 
w a s  reduced t o  cO.1 mg, which results i n  t h e  syn thes i s  of a llC-labeled 
compound having much higher  s p e c i f i c  a c t i v i t y .  

In add i t ion ,  because of t h e  
r o l i n e ,  t h e  amount 

The HPLC (LC/System Support Unit 1,. Laboratory Data Control ,  Riviera 
Beach, FL) i s  f i t t e d  wi th  a prepa ra t ive  [lo mm ( i . d . )  x 25 c m  ( l eng th ) ]  
Spherisorb ODs, 5 1 ~ .  column (Laboratory Data Control) .  
b ra ted  with the  mobile phase 10.007 M cupr i c  acetate (Fisher  S c i e n t i f i c  Co.), 
0.015 M L-proline (Sigma Chemical Go. ,  St .  Louis,  MO), and 0.03 M sodium 
a c e t a t e  (J. T. Baker Chemical Co., Ph i l l i p sburg ,  N . J . )  i n  85% d i s t i l l e d  
water - 15% ethanol .  The flow rate' is  ad jus t ed  t o  7.2 ml/minute, g iv ing  a 
pressure  of 3200-3300 p s i .  The crude I1C-DL-tryptophan r e a c t i o n  mixture  
(1.3 ml) is combined with 3.2 mg of cupr i c  acetate and 3.9 mg of L-proline 
i n  100 p1 of d i s t i l l e d  water and 300 ~1 of e thanol .  This mixture is ad- 
j u s t e d  t o  pH 5 us ing  concentrated H C 1  (F isher  S c i e n t i f i c  C o . ) ,  m i c r o f i l t e r e d ,  
and loaded onto  t h e  HPLC column us ing  a 3 4  disposable  sy r inge  and a 2-ml 
sample i n j e c t i o n  loop. 
using a sh ie lded  gamma probe. 
which is t y p i c a l l y  obtained. 
r e a c t i o n  mixture  w a s  used. 
L-tryptophan (New England Nuclear Corp., Boston, MA) w a s  i d e n t i c a l  t o  that 
of t h e  14C-L-tryptophan component of t h e  crude r e a c t i o n  mixture.  

The column is  e q u i l i -  

- 
u 

The e l u t i o n  of t h e  IIC-labeled mixture i s  monitored 
The f i g u r e  below'shows the e l u t i o n  p a t t e r n  

The e l u t i o n  t i m e  f o r  commercially a v a i l a b l e  14C- 
In t h i s  case, a %-labeled DL-tryptophan 

RESOLUTION OF CRUDE C-14-D-L-TRYPTOPHAN I 



Dr. Gyarfas -3- - Final urification by cation-exchange chromatography, as in the pro- 
duction of b-DL-tryptophan, effectively removes both copper and L-proline 
and gives llC-L-tryptophan in a radiopharmaceutically pure form. 
amino acid fraction from HPLC is acidified with HC1 and loaded onto a pre- 
washed 1.0 cm (dia.) x 15 cm (length) AG 50W-X2, 50-100 mesh, cation-exchange 
bed (Bio Rad Laboratories, Rockville Center, N.Y.) in the hydrogen form. 
Cationic llC-L-tryptophan i s  retained while neutral and anionic materials, 
including the copper complex with L-proline, pas3 through the column. 
washing with 100 m l  of 1 N HCl and 100 m l  of distilled water, the column is 
eluted with 0.2 N NaOH, the process being monitored using a shielded gamma 
probe to minimize the volume of eluate containing the product (s 15 m l ) ,  
which is collected in a sterile bottle. Final radiopharmaceutical procsssing 
(neutralization, microfiltration, and Limulus Lysate pyrogen testing) is done 
as detailed in the original IND 12,967. 

The L- 

After 

Toxicity 

As mentioned above, the cation-exchange column quite effectively removes 
the cupric ions and L-proline which are present in the HPLC mobile phase. 
I4C-Labeled L-proline was used to determine quantitatively the removal of 
L-proline. The 1 N HC1 wash contained 99,3% of the total carbon-14 counts 
loaded onto the column, while the product fraction contained 2.3%. (The 
total recovery of 101.6% is within experimental error of the theoretical 
100X.) 
if none was removed. However, only 2.3% of this amount, or 0.8 mg, remains 
following cation-exchange purification. 
of the total human body weight and a hematocrit of 40, there is an average 
of 69.4 mg of L-proline in the blood stream of a normal 70-kg human ( 5 ) .  
Therefore, the quantity of L-proline which we propose to administer would 
increase the blood L-proline level by only 1.2%. 

Assuming 20 m l  of HPLC eluate, 35 mg of L-proline wquld be present 

Assuming that blood comprises 7% 

Likewise human blood contains 98 (72-124) pg of copper per 100 ml (6). 
Assuming again that blood comprises 7% of the total human body weight, there 
is an average of 4.8 mg of copper in the blood stream of a normal 70-kg 
human. Analysis (Galbraith Laboratories, Inc., Knoxville, TN) of a typical 
product solution which had undergone final purification by cation exchange 
chromatography showed 0.9 mg Cu/liter. Therefore, the typical 15-ml product 
would contain 13.5 pg of copper, and administration of this quantity would 
increase the normal level of copper in the blood by only 0.3%. 

Chemical toxicity from unlabeled L-tryptophan will also be negligible. 
L-Tryptophan, of course, is one of the essential, naturally occurring amino 
acids, and, as such, it is present.'to the extent of 0.274 (0.269-0.289) mg 
per 100 m l  of normal human blood ( 5 ) .  Assuming that blood comprises 7% of 
total human body weight, there is CL 13.4 mg of L-tryptophan in the blood 
stream of a normal 70-kg human. 
0.2 mg of L-tryptophan per 70 kg subject, and, therefore, we will be in- 
creasing the blood level of L-tryptophan by no more than 1.5%. 
ment has been approved by the ORAU/ORNL Committee on Human Studies. 

We propose to administer no more than 

This amend- 
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Radiation Dosimetry 
L J  

Because of the short half-life of carbon-11 (20.4 minutes), the radiation 
dose to patients from llC-DL-tryptophan will be minimal. 
been estimated by the ORAU Radiopharmaceutical Internal Dosimetry Inf6rmation 
Center that the complete decay of 1 mCi of 11C-L-tryptophan uniformly distri- 
buted in a 70 kg human, assuming no excretion, would produce a whole body 
radiation dose of 0.01 rads or a total of 0.20 rads per 20 mCi (the maximum 
proposed administered dose of 'k-L-tryptophan. 
expected radiation dose to various organs in the human estimated from animal 
data. 
nuclide Committee. 

As a guide it has 

The table below gives the 

Use of llC-L-tryptophan was approved by-the M&HSD, ORAU Medical Radio- 

'8 * 
Estimated Radiation. Dose from "C-Ti-Tryptophan to Organs in Man 

Tissue Radiation Dose (rads/mCi) 

Total body 0.011 

Spleen 0.020 

Pancreas 0.25 
Liver 0.035 

Kidney 0.023 
Bone marrow 0.017 
Lung 0.017 
Small intestine 0,042 
Ovary 0.019 
Testis 0.010 

* Based on 30-minute tissue distribution in male and female rats 
following intravenous administration of L-tryptophan [side chain- 

change in distribution. 
3-I4C] (0.01 mg/kg) assuming immediate uptake and no further 

Clinical Studies . 

In this amendment we request permission by FDA to use the diagnostic radio- 
pharmaceutical 
diseases: tumors of different types, pancreatic diseases and neurological 
disease. 

llC-L-tryptophan in patients with different proven or suspected 

Patient selection criteria for patients with pancreatic diseases. During 
the first year 10 patients with suspected cancer of the pancreas will be studied 
with L-tryptophan-l-11C. 
pancreas scan with this amino acid and in addition will be scanned usicg the 
tumor scanning agents IlC-ACBC and %-ACPC (IND Nos. 13,867 and 11,848, 
respectively) to dstermine whether L-tryptophan-l-11C in conjunction with "C- 
ACPC or llC-ACBC is of value in the differential diagnosis of pancreatic 
disease. 
weight loss, steatorrhea, jaundice, and existing metastatic disease with sus- 
pected primary carcinoma of the pancreas. 
by the O a k  Ridge/Knoxville medical community and Vanderbilt University, 
Nashville, TN. 

Each patient is scheduled to have a tomographic 

Criteria f o r  suspicion of neoplastic pancreatic disease are pain, 

Patients are expected to be referred 

u 
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L d  I n  a d d i t i o n  t o  t h e  p a t i e n t s  wi th  suspected panc rea t i c  cancer,  1 0  p a t i e n t s  
wi th  proven pancreas  tumors undergoing chemotherapy and/or  r a d i a t i o n  therapy 
w i l l  be s t u d i e d  t h r e e  times: 
treatment.  

be fo re ,  during and a f t e r  t h e  f i r s t  course of 

Some of t h e  p a t i e n t s  w i l l  be asked t o  vo lun tee r  f o r  a b r a i n  scan a f t e r  
completion of t he  L-tryptophan-l-llC pancreas scan f o r  t h e  purpose of 
c o l l e c t i n g  information on t h e  normal i n t r a c e r e b r a l  d i s t r i b u t i o n  of t h i s  amino 
a c i d  which might a l s o  be u s e f u l  i n  s tudying  n e o p l a s t i c  and non-neoplast ic  
b r a i n  d i seases .  - 

Protocol /procedures  f o r  p a t i e n t s  w i t h  p a n c r e a t i c  d i seases .  

1. P a t i e n t s  w i l l  be  i n s t r u c t e d  t o  have noth ing  by mouth a f t e r  b r e a k f a s t  
except water, and wil l  be  encouraged t o  d r ink  one milkshake 30 minutes before  
t h e  L-tryptophan-l-llC dose f o r  t h e  pancreas  scan. 

2. A series of t ransmiss ion  ECAT scans  of t h e  abdomen (and head) w i l l  
be done p r i o r  t o  t h e  i n j e c t i o n  of t h e  dose. 
q u i e t  but t o  s t a y  awake. 

The p a t i e n t  w i l l  be asked t o  be  

I n t r a c a t h e t e r s  will be placed i n t o  a v e i n  i n  each hand and one hand 3. 
w i l l  be k e p t  i n  a t h e r m o s t a t i c a l l y  c o n t r o l l e d  water ba th  (44OC) dur ing  t h e  
t ransmiss ion  scans  and f o r  an a d d i t i o n a l  30 minutes a f t e r  i n j e c t i o n  - of t h e  
dose. 

L/ 
4. A dose of 20 m C i  of L-tryptophan-l-% in  a volume of 10 t o  20 ml 

phys io log ica l  s a l i n e  w i l l  be i n j e c t e d  by slow push (30 t o  60 seconds) i n t o  
one hand. 

5 .  Blood samples from t h e  hand oppos i t e  t o  t h a t  i n j e c t e d  (2 ml hepar in ized)  
w i l l  be drawn a t  1, 5 ,  10, 20 and 30 minutes for  radioassay. The last  sample 
will a l s o  be used t o  determine t h e  a b s o l u t e  L-tryptophan concen t r a t ion  i n  
plasma by HPLC. 

6. 
a f t e r  i n j e c t i o n  and c a r r i e d  out  f o r  30 minutes. The rea f t e r ,  tomographic scans 
of t h e  head (brain)  w i l l  be made over  another  per iod  of  20 t o  30 minutes. 

ECAT scanning of t h e  abdomen (pancreas) wi l l  be s t a r t e d  one minute 

7. The e n t i r e  procedure should no t  exceed 2 hours. Sone of t h e  p a t i e n t s  
w i l l  b e  asked t o  be examined 3 times dur ing  t h e  course  of t h e i r  d i sease .  

8. General cons ide ra t ions  f o r  human s u b j e c t s  p a r t i c i p a t i n g  i n  t h i s  
study: 
Only p a t i e n t s  capable  of g iv ing  informed consent  w i l l  be accepted f o r  
p a r t i c i p a t i o n .  

Pregnant women and p a t i e n t s  under 18 y e a r s  of age w i l l  no t  be  included. 
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After  i n i t i a l  d i scuss ion  with t h e i r  primary phys ic ian ,  t h e  p a t i e n t s  w i l l  
be informed about t h e  procedures  and tests about 1 t o  2 hours p r i o r  t o  t h e  
examination. The consent forms (see Attachment A) have been approved by t h e  
ORAU/ORNL Committee on Human Studies .  Consent w i l l  u s u a l l y  be obta ined  by 
a phys ic ian  involved i n  t h e  p r o j e c t .  The purpose of t he  procedure, th'e 
chemical a s p e c t s  wi th  regard  t o  t h e  amino a c i d s  and t h e  r a d i o l o g i c a l  a s p e c t s  
wi th  regard  t o  the  %-label  of t h e  radiopharmaceut icals  as w e l l  as t h e  
scanning procedure w i l l  always be d iscussed  wi th  t h e  p a t i e n t .  
w i l l  u sua l ly  t ake  p l ace  i n  t h e  presence of a nurse ,  and t h e  p a t i e n t  w i l l  be  
encouraged t o  a sk  ques t ions  and reminded t h a t  she/he can withdraw from t h e  
s tudy  a t  any t i m e .  
record.  

The d i scuss ion  

The signed consent  forms ar'e t o  be  kept  i n  t h e  p a t i e n t ' s  

There are no phys ica l  r i s k s  o t h e r  than t h e  r a d i a t i o n  dose; t h e r e  are no 
psychologica l ,  s o c i a l  o r  l e g a l  risks. 
t h e  i n  vivo metabol ic  s t u d i e s  proposed i n  t h i s  amendment. 

There are no a l t e r n a t i v e  methods f o r  

The a c t i v i t y  level w i l l  be  kept a t  20 m C i  which i s  less than  50% of t h e  
doses approved by FDA ('IC-DL-valine, llC-ACPC and 'IC-ACBC) f o r  a 70 kg 
person. 

, 

P o t e n t i a l  b e n e f i t s  i nc lude '  informatdon on t h e  e x t e n t  of t h e  d i sease ,  p o s s i b l e  
u s e f u l  metabol ic  information on tumor growth f o r  t h e r a p e u t i c  dec i s ions ,  and 
va luab le  d a t a  on p r o t e i n  s y n t h e s i s  i n  normal b ra in .  The r i s k  as r e l a t e d  t o  t h e  
p o t e n t i a l  b e n e f i t s  is minimal. - .  

Se lec t ion  cri teria and scanning p r o t o c o l s  f o r  patients wi th  non-malignant 
neuro logica l  d i s e a s e s  and f o r  p a t i e n t s  w i th  b r a i n  tumors. 

Non-malignant neu ro log ica l  d i s e a s e s  t o  be  s t u d i e d  under t h e  amended IND 
are: phenylketonuria, and poss ib ly  Huntington 's  d i sease .  The p r i n c i p l e  
r a t i o n a l e  is  t o  study t h e  metabol ic  a c t i v i t y  of t h e  b r a i n  o r  s p e c i f i c  s t r u c t -  
u r e s  of t h e  b r a i n  i n  such p a t i e n t s  by measuring p r o t e i n  s y n t h e s i s  us ing  L- 
tryptophan-l- 'k as a precursor .  

Phenylketonuria (PKU), a metabol ic  d i s e a s e  i n  which abnormally h igh  blood 
l e v e l s  of phenylalanine i n t e r f e r e  wi th  uptake and u t i l i z a t i o n  of o t h e r  amino 
a c i d s  by t h e  b ra in ,  e s p e c i a l l y  t h e  developing b r a i n ,  can s e r v e  as a unique 
model f o r  a number of human d i s e a s e s  i n  which p r o t e i n  metabolism of t h e  b r a i n  
i s  d is turbed .  This observa t ion  and r a t i o n a l i z a t i o n  forms t h e  b a s i s  f o r  u s ing  
p a t i e n t s  wi th  PKU i n  t h i s  study. The p a t i e n t  will be s e l e c t e d  by Dr. Richard 
J. Al len ,  Professor  of P e d i a t r i c s  and Di rec to r  of P e d i a t r i c  Neurology a t  The 
Univers i ty  of Michigan. 
a t  t h e  t i m e  of study. 

The p a t i e n t s  w i l l  be over 18 yea r s  of age and unt rea ted  

Huntington's Disease (HD) is  an autosomal dominant d i so rde r  a s soc ia t ed  

The underlying metabol ic  d e f e c t  i s  poor ly  understood and t h e r e  i s  
wi th  progress ive  dementia and invo lun ta ry  movements, u s u a l l y  beginning i n  
mid l i f e .  
no p r e d i c t i v e  test  t h a t  could i d e n t i f y  asymptomatic gene carriers. This 
d i sease  i n  which abnorma l i t i e s  of c e r e b r a l  glucose metabolism have been 
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demonstrated may also have an abnormal protein synthesis (especially in the 
caudate nucleus) that most likely antedate the onset of symptoms. Positron 
emission computerized tomographic scans using L-tryptophan-l-llC in patients 
with established HD and patients at risk appear to offer the opportunity to 
gain a better understanding of this disease and inspire 
carriers of HD may be detectable. 
by Dr. Anne B. Young, Assistant Professor at the Department of Neurology at 
The University of Michigan. 

% *d 

the hope that! 
The patients to be studied will be selected 

Brain tumors, notably malignant gliomas seem to express a preference for 
some essential amino acids as has been demonstrated by in vitro analysis, and 
dietary elimination of these preferentially utilized amino acids has shown a 
favorable effect on the survival of patients with malignant gliomas. 
studies (done under the existing IND) have codinned high uptake of DL-valine- 
1-I1C and DL-tryptophan-l-lk in several glioma patients. 

PETT 

To use the natural L-form of valine'and tryptophan as scanning agents 
would be highly desirable for the obvious reason that the natural form would 
more closely reflect amino acid utilization and protein synthesis of neoplastic 
lesions in the brain. For this study patients with brain tumors or strongly 
suspected brain tumors will be selected and referred by Dr. J. Purvis, neuro- 
surgeon (Knoxville), Dr. J. Robertson, neurosurgeon at UT Memphis, and 
Dr. N. S. Mahaley, The University of North Carolina. 

Protocols/Procedures for patients with non-malignant neurological diseases 
and patients with brain tumors. 

Phenylketonuria. Only 4 patients with PKU may be studied under this INI) 
at Oak Ridge during the first year. If funds permit, these patients, all older 
than 18 years, w i l l  be examined at least twice, once while on an uncontrolled 
diet and again while on a controlled diet, i.e., a diet low in phenylalanine 
and supplemented with isoleucine. 

1. The patients will be kept fasting after a light breakfast (according 
to their previously determined diet), if the L-tryptophan-l-lk injection is 
to be given at around noon. Water will be allowed ad libitum. 

2. Approximately 30 minutes prior to the injection of the dose, 4 trans- 
mission scans for attenuation correction purposes are to be performed. 

3. Pads will be placed over both eyes and a stethoscope headset (with 
sound control) w i l l  be put into the ears. 

4 .  The subject will be instructed to remain quiet and not to move for 
the rest of the examination, but to stay awake. 

5. An intracatheter w i l l  be inserted in a vein of each hand. One hand 
will be kept in a 44OC water bath prior to injection and for about 30 
additional minutes. 
alanine determination. 

One 2 ml blood sample will be taken for plasma phenyl- 
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w 6 .  At the completion of the transmission scans a dose of'20 mCi of L- 
tryptophan-l-11C will be injected by i.v. push into one hand. 
are to be taken from the catheter of the other hand at 1, 5 ,  10, 20 and 25 
minutes for radioassay and at 30 minutes for phenylalanine and valine 
determination in the plasma. 

Blood samples 

7. 
scans each with 18 mm thickness starting 7.5 cm above to the O.M. line will 
be started. 

8. 

Thirty minutes after the L-tryptophan-l-''C injection, four PETT 

- 
Four more scans may be obtained if remaining activity permits. The 

entire scanning procedure should not exceed 90 to 120 minutes (includirtg 
transmission scans). 

9 .  General considerations fer human subjects included in this study: 
Informed consent is to be obtained from the patient's parents or legal 
guardians. 
and the overall risk continues to be limited to an acceptably small radiation 
dose. At the age of 18 or above, a PKU patient is not at a disadvantage when 
taken off a controlled diet for a short period of time as suggested in this 
study . 

There are no known risks from chemical toxicity of L-tryptophan 

Huntington's Disease. In a preliminary study, .the rate of protein syn- 
thesis in the brain and especially in the basal ganglia will be studied in 
4 patients with HD during the first year following approval-of this amendment. 
The scanning and blood sampling protocol is as follows: 

- 

W 

1. The patients will be asked to remain fasting (except for water) after 

Approximately 30 minutes prior to the injection of L-tryptophan-l-''C 

breakfast. All essential medications will be continued. 

2. 
a series of tomographic transmission scans will be made to obtain data for 
attenuation correction of the final images. 

3. The eyes of the subjects will be covered and a stethoscope headset 
The patient will be instructed to remain quiet will be placed in the ears. 

but awake and not to move his/her head if at all possible. 

4 .  An intracatheter will be placed into a vein of each hand for injection 
of the radiopharmaceutical in one hand and blood samples from the other hand 
which will be kept in a "water bath" (40OC) to arterialize the venous blood. 
Samples will be taken several times during the first 30 minutes postinjection 
(for radioassay) and at time 0 and at the end of the 30-minute period for 
determination of plasma L-tryptophan concentration by HPLC. 

5. Following the transmission scans the patient will remain on the 
scanning table. A dose of 20 mCi of L-tryptophan-l-llc will be injected by 
i.v. push, and time-activity data (counts per 10 seconds) will be collected 
for plane 1 using the ECAT as a count rate meter. 
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6 .  Blood samples (2 ml each) are t o  be drawn a t  t i m e  0 ,  1, 5, 10, 20, 
25 and 30 minutes a f t e r  i n j e c t i o n  of t h e  dose. 

W 

7 .  P o s i t r o n  emission computerized tomographic scans of t h e  head W i l l  
be  s t a r t e d  30 minutes a f t e r  t h e  dose. 
t h i c k  will be obtained, s t a r t i n g  wi th  "plane 1" approximately 7.5 cm above 
t h e  OM l i n e  wi th  subsequent slices i n  a caudad d i r e c t i o n .  

Four consecut ive "slices", each 18 mm 

8. Depending on remaining a c t i v i t y  and the count rate from t h e  b r a i n /  
head, t h e  same four  p l anes  of t h e  head will be-scanned a second time. The 
procedure should no t  exceed 90 t o  120 minutes, and t h e  s tudy  may be r epea ted  
a t  some la te r  t i m e  t o  e s t a b l i s h  " longi tudina l"  information on p r o t e i n  syn- 
t h e s i s  i n  hypertonia.  - .  

9. General cons ide ra t ions  f o r  human s u b j e c t s  s e l e c t e d  f o r  t h i s  r e sea rch  
Informed consent w i l l  b e  obtained from t h e  p a t i e n t ' s  p a r e n t s  o r  l e g a l  

The r i s k  from t h e  r a d i a t i o n  a s soc ia t ed  wi th  t h e  procedure w i l l  be 
p r o j e c t :  
guardians.  
expla ined  and discussed. 
s u b j e c t s  who have no s i g n s  of t h e  d i s e a s e  but could conceivably be found t o  be 
a carrier of HD. 
g e n e t i c  advice  should, however, 'outweight, t h i s  risk. 

There may be 2 psychologica l  risk, e s p e c i a l l y  f o r  

The r e s u l t s  of psychologica l  counsel ing i n  conjunct ion  wi th  

Brain Tumors. During t h e  f i r s t  year  5 p a t i e n t s  wi th  b r a i n  tumors w i l l  
be  s e l e c t e d  f o r  t h i s  tes t  p r i o r  t o  s u r g i c a l  removal of t h e  _tunor ( surgery  
w i l l  no t  be delayed because of t h e  ECAT s tud ie s ) .  

1. The p a t i e n t s  will be N.P.O. a f t e r  a l i g h t  b reak fas t .  
u 

2. Tomographic t r ansmiss ion  scans w i l l  b e  made s t a r t i n g  about 30 minutes 
before  dose a p p l i c a t i o n .  

3. Subjec t  w i l l  remain on t h e  scanning t a b l e ,  eyes  w i l l  be covered and 
a s te thoscope  type  headphone music system wi th  volume c o n t r o l  w i l l  be put  i n  
t h e  ears. The p a t i e n t s  w i l l  be  i n s t r u c t e d  t o  remain q u i e t  bu t  t o  s t a y  awake. 

4 .  I n t r a c a t h e t e r s  are t o  be  p laced ,  one i n  each hand f o r  t h e  same 

A dose of 20 m C i  of L-tryptophan-l-llC w i l l  be i n j e c t e d  by i.v. 

purpose as f o r  t h e  p a t i e n t s  w i t h  non-malignant neu ro log ica l  d i seases .  

5. 
push.when t ransmiss ion  scans  are completed. 

6. Blood samples (2 m l  each) w i l l  be drawn a t  1, 5, 10, 20, 25 and 30 
minutes f o r  rad ioassays  and plasma v a l i n e  de te rmina t ion .  
30 minutes a t ime-ac t iv i ty  curve - us ing  t h e  ECAT a s  a count ra te  meter - 
w i l l  be obtained f o r  one llslicetl. 

During t h e  f i r s t  

7. PETT scans of t h e  head w i l l  be s t a r t e d  30 minutes a f t e r  i n j e c t i o n  of 
t h e  dose. Four slices, each 18 mm t h i c k ,  w i l l  be scanned; sl ice level w i l l  
depend on l o c a t i o n  of t h e  tumor. Scans w i l l  be repea ted  i f  enough a c t i v i t y  
is l e f t  a f t e r  t he  f i r s t  4 scans .  

- 

1 0 4 9 2 5 8  
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LJ 8. General considerations for human subjects selected for this study: 
Informed consent to be obtained from the patients w i l l  be based on dis- 
cussion of this protocol and the points mentioned in the attached consent 
form and material. Each patient will be scanned also with L-valine-l2l1C 
or DL-tryptophan-l-% on the same day. 

We are not aware of any chemical toxicity from either the DL- or L-form 
Of tryptophan in the amounts to be used in this proposed study. 
radiation exposure involved in the diagnostic procedure w i l l  be discussed and 
explained. 

The risk from 

- 
The data analysis, in addition to image interpretation, will include a 

calculation of the rate of protein synthesis of specific regions of interest 
in the brain. Calculations will be based on an equation derived by Sokoloff 
et al. 
to calculate the rate of protein synthesis can be obtained using the ECAT/L- 
tryp tophan-l-llc or L-valine-l-llC approach. 
the integral value for blood amino acid radioactivity from time 0 - 30 minutes, 
blood amino acid level at time 0 and at 30 minutes, and the brain radioactive 
uptake at 30 minutes as based on the scan data. 

The protocols outlined above indicate that all the information required 

The necessary input data are : 

‘ I  

As mentioned above, all of the protocols have been approved by our 
Institutional Review Board and the ORAU Medical Radionuclide Committee. 

Please consider each of the applications and protocols- for approval as 
\c/ an amendment for IND 12,967. If you need additional information, do not 

hesitate to contact me, 

Sincerely, 

C. C. Lushbaugh, M.D., Chairman 
Medical and Health Sciences Division 

CCL : bbc 



D r .  Gyarfas -11- 

L/ 
References 

1. L. C. Washburn, T. T. Sun, B. 
J. Nucl. Med. 20:857, 1979. 

. Byrd, R. . Hayes, and T. A. Butler. 

2. K. F. Hubner, G. A. hdrews, E. Buonocore, R. L. Hayes, L. C. Washburn, 
I. R. Collmann, and W. D. Gibbs. J. Nucl., Med. 20:507, 1979. 

3. 0. Tamemasa, R. Goto, and T. Suzuki. Gann:69:517, 1978. 

4. L. C. Washburn, T. T. Sun, B. L. Byrd, R. L. Hayes, T. A. Butler, and 
A. P. Callahan. In Radiopharmaceuticals Is, SOC. Nucl. Med., New York, 
1979, pp. 767-7777 

5. "Blood and Other Body Fluids", D. S..Ditner, ed., Federation of American 
Societies f o r  Experimental Biology, Washington, D.C. ,  1961, p. 73. 

6. Ibid., p. 21. 



M 
E 
S 

S 
A 

G 
E 

SIGN= 
I .CLT TO OAT. OC REPLY 

R 

L 
Y SIOWW 



Hedical  and Heal th  Sciences Divis ion 
Oak Ridge Associated U n i v e r s i t i e s  

P r i n c i p a l  I n v e s t i g a t o r :  

T i t l e  of P r o j e c t :  

u 
Amino Acid ( v a l i n e )  U t i . l i za t ion  i n  Pancrea t ic  Diseases  

The purpose of t h i s  s tudy:  i s  t o  measure t h e  r a t e  of p ro te in  fornation 
( s y n t h e s i s )  i n  t h e  pancreas  and i n  panc rea t i c  tumors i n  order  t o  ga in  a 
b e t t e r  understanding about t h e  n a t u r e  of pancreas  d i sease .  
b a s i s  a b r a i n  scan w i l l  be done fol lowing t h e  completion of t h e  pancreas 
scan f o r  t h e  purpose of c o l l e c t i n g  d a t a  on v a l i n e  uptake by normal b r a i n  
s t r u c t u r e s .  

On a voluntary  

The Procedures t o  be done: are as fol lows.  

(1) I M should no t  e a t  anything a f t e r  b r e a k f a s t ,  but  may have water  
and cont inue a l l  important medicat ions.  
I (-shebe.) w i l l  be asked t o  d r i n k  a milkshake. 

F i r s t  I kkn$h=) am (w going t o  have s e v e r a l  pancreas--and&scans t o  
be done wi th  a ECAT scanner.  I (-sh%e) w i l l  be i n s t r u c t e d  t o  hold 
s t i l l :  my (her./-his) eyes w i l l  be covered wi th  pads,  and I (dd-&) w i l l  
be asked t o  l i s t e n  t o  music through a head phone and t r y  t o  s t a y  awake. 

T h i r t y  minutes before  t h e  s tudy  

// . 
(2)  

( 3 )  I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  t h e  
i n j e c t i o n  of tryptophan (a normal component of t h e  body). and f o r  ob ta in ing  
s e v e r a l  smal l  ( 2  ml) blood samples. 
w a r m  dur ing  t h e  30-minute blood sampling per iod.  
t h e  a c t u a l  test  a small amount of radioactive- * w i l l  be i n j e c t e d .  f v Y I . h P . -  
Following t h e  i n j e c t i o n  blood s.amples w i l l  be taken and a s e r i e s  of 
scans of my (herthia.) pancreas w i l l  be made. 
are completed, s e v e r a l  head scans  w i l l  be made. 

My (her/Ais.)  hands w i l l  be kept  
A t  the  beginning of 

L/ 

When t h e  pancreas scans 

Durat ion of t h i s  s t u d y :  The e n t i r e  examination should t ake  approximately 
1-1/2 t o  2 hours.  
r e t u r n  f o r  one o r  two more examinations (same procedure a s  done today)  w i t h i n  
t h e  next  few weeks. 

I (-siw/-he-) u n d e r s t a n d h )  t h a t  I (shddie)  may have t o  

Discomforts ,  inconveniences and/or  r i s k s  t h a t  can be reasonably expected a re :  
t h e  s i i g h t  pa in  from the  i n s e r t i o n  of t h e  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on t h e  scanning t a b l e  f o r  over an hour .  
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of t h e  v&ke and the  radiat ion-f ' f  

o rd inary  pancreas scan i n  a l o c a l  h o s p i t a l .  

k La- 
dose t o  DY whole body i s  equiva len t  t o  t h e  dose I would r ece ive  f o r  an p- 

P o t e n t i a l  b e n e f i t s  of t h e  study: I understand t h a t  t h i s  t e s t  i s  not  a 
t reatment  but r a t h e r ' a  r e sea rch  method t h a t  might lead t o  new i n s i g h t s  i n t o  
ny d i s e a s e  and perhaps d i s e a s e s  of  t he  b ra in .  

Date 
S igna ture  of Volunteer 

S igna ture  of Parent  o r  Guardian 
(when app l i cab le )  



ORAU-ORhZ COMXITTEE ON HUMAN STUDIES VOTING RECORD 

Proposal Number and Title #39b - AMENDMENT TO EXISTING IND 12,967: PHYSIOLOGICAL 

STUDIES OF THE PANCREAS AND BRAIN USING 'IC-L-TRYPTOPHAN U 

Principal Investigator Karl F. Hibner, M.D. 

VOTE OF COMMITTEE 

5 .  

6 .  

7. 

8. 

Signature Approve D is approve Comment Date 
r 

1. 

2. 

3. 

4. 

LJ 

10. 

11. 

12. 

13. 

14. 

Chairman's statement of Committee consensus: 

3 c. - 

DATE 



P r i n c i  pa Inves 

REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

tgator Karl F. HG'bner, M.D. Ident. No. J9b 

Project  T i t l e  AMENDMENT TO EXISTING IND 12,967:  PHYSIOLOGICAL ST- OF 

THE PANCREAS AND BRAIN USING "c-L-TRYPTOPHAN 

1. 

2. 

'd 

3. 

4. 

I n  the opinion of t h i s  committee the r i g h t s  and wel fare o f  the 
subjects i n  t h i s  p r o j e c t  o r  a c t i v i t y  w i l l  be protected. 
committee s tates t h a t  adequate safeguards against  any untoward 
e f f e c t s  have been provided. 

The 

In the opinion of the c o r n i t t e e  the informed consent procedures t o  
be used i n  t h i s  p r o j e c t  w i l l  be both appropriate and adequate. The 
c o m i  t t e e  a l so  f i n d s  t h a t  no inappropr ia te psycho1 ogi ca l  o r  socio- 
l o g i c a l  r i s k s  w i l l  e x i s t  f o r  the subjects i nvo l ved  i n  t h i s  pro ject .  

The committee seeks cont inuing communication w i t h  the i n v e s t i g a t o r ( s )  
on t h i s  p r o j e c t  along the fo l l ow ing  l ines:  

Other committee comnents: 

Approved with minor changes in  consent form (typographical errors).  
Changes made (ll/20/81) 

.2/ Approve /- 

I 0 4 9 2 b b  Disapprove 
Chai rman o f  Co&;'ee 

/ d / A  9 /  r/ 
- *  



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

AMENDMENT TO EXISTING IND'11,967: PHYSIOLOGICAL STUDIES 
T i t l e  of Proposal: 

Proposal No.: 39b Principal Investigator: Karl F .  Hcbner, M.D. 

Date of Approval: 10/29/81 Date of Disapproval: 

OF THE PANCREAS AND BRAIN USING llC-L-TRYPTOPHAN 

Acknowledgment of Principal invest igator:  

' * '  \i % .. . 

Signature 

\ i / Z /  
Date 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  Hubner 

FROM: Dianne Gresham, Sec re t a ry  - Committee on Human S tud ie s  
u 

RE : Progress  Reports  

DATE : February 18, 1982 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  that 
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p r e s e n t  a 
p rogres s  r e p o r t  t o  t h e  Conrmittee on t h e  s t a t u s  of t h e i r  proposals .  Each 

t o  continue. P l ease  answer the ques t ions  below and add any o t h e r  i n fo r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
( I f  a d d i t i o n a l  space is needed, p l ease  use  t h e  back of this form or 
a t t a c h  e x t r a  shee t s . )  - 
T i t l e  of P r o j e c t :  

-proposal  must be reviewed by t h e  Committee yea r ly  f o r  r e s e a r c h  p r o j e c t s  

March 8,  1982 

Amendment t o  Exis t ing  IND 12 , 967 : Phys io logica l  S tudies  
of t h e  Pancreas and Brain Using IlC-L-TrvptoD han 

Proposa l  No.: 39b Date Approved: 10/29/81 

Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rog res s  made i n  past year .  

2 .  Report any complicat ions.  U P  c 
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3 .  Are there any planned changes? 0 
LJ 

4. Do you wish the project t o  be continued? U 
fS -_  

.. 



Oak Ridge Associated Universities 
MEMORANDUM 

& b Dr. IC. F. HGbner FROM Dianne Gresham 

April 6 ,  1982 COP1 ES TO F i l e ,  Committee on Human Studies DATE 

SUBJECT APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE 

The Committee on Human Studies approved for continuation Proposals 38a 
and 38b, 39-39b, 45-45b, 48 and 48a, 51,  5 4 ,  57,  and 68. Please report 
any changes or problems to the Committee Chairman. Thank you for  your 
assistance and cooperation. 



ORI1U/ORNL COMMITTEE ON IIUMAN STUDIES 

W TO : Dr. Karl F. Hubner, ORAU, M&HSD 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE: Progress Reports 

DATE : March 23, 1983 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Cqmittee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly f o r  research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by April 6, 1983 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of Project: 
Amendment to Existing IND 12,967: Physiological Studies 
of the Pancreas and Brain Usinp llC-L-Tryptophan 

Proposal No.: 39b Date Approved: 10/ 29/81 

;/-ns - J . .  uA&..d $ 4 2  I83 
Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

Eight patients with pancreatic disease and two patients having 
brain disease were studied. 

-- 

2. Report any complications. 

NO complications 
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3 .  Are t h e r e  any planned changes? 

N o  changes are planned 

4. Do you w i s h  t h e  p r o j e c t  t o  be continued? 

Project t o  be continued 

5. Comments. - 
NO comments 



Oak Ridge 
Associated 
U n i ve I s i t ies Memorandum 

Dianne Gresham 
Dr. Lange 

From Karl F. Hcbner, M.D. To 

Date June 22, 1983 Copies to File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved for continued study Proposals 38a and 
38b, 39-39b, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. It will be circulated with the minutes of the Committee meeting on 
May 6 .  Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

Thank you for your assistance and cooperation. 



ORAU/OR.NT COMMITTEE Oh’ HUMAN STUDIES 

TO : D r .  Karl F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, Secre ta ry  - Committee on Human S tud ie s  
u 

RE : Progress  Reports 

DATE : Apri l  23, 1984 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  present  a 
progress  r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals .  Each 
proposa l  must be  reviewed by t h e  Committee y e a r l y  f o r  r e sea rch  p r o j e c t s  
t o  cont inue.  P l ease  answer t h e  ques t ions  below and add any o the r  in for -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by May 7,  1984 
( I f  a d d i t i o n a l  space is  needed, p l ease  use  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  shee t s . )  

T i t l e  of P ro jec t :  . of the  Pancreas and Brain Using C-L-Tryptophan 
Amendment t o  Exis t ing  I N D  12,967. Phys io logica l  Studies  f l  

Proposal  No. : 39b Date Approved: 10/29/81 - 
Y&wL T.  .ki-,l W.Li/ 8 ‘c 

Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  pas t  year .  u 

No s t u d i e s  were done during t h e  p a s t  12 months. 

2 .  Report any complicat ions.  

N.A. 

I O 4 9 2 1 2  
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u 3. Are there any planned changes? 

No changes. 

4 .  Do you wish the project to be continued? 

Keep active. . 

5. Comments. 

Continuation of work in collaboration with Brookhaven National 
Laboratory is planned. 



Oak Ridge 
Associated 
Universities Memorandum 

‘d 

To 

Date 

Dr. Karl F. Hubner 

June 12, 1984 

From Blanche Carden 6 e& 
copies to File, Committee on Human Studies 

Proposals 38a, 38b, 39, 39a, 3 , 45, 45a, 45b, 48, 48a, 48b, 51, 54, 54a, 

Studies on May 25, 1984. If there should be any changes or problems with 
these proposals, please report them to the Committee Chairman. 

68, 68a and 69 were approved P or continuation by the Committee on Human 

bbc 

1 0 4 9 2 1 4  



L_ -- 

Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

W 

Medical z x  
Health Sclences 
DIVISJOP 

M E M O R A N D U M  

To : D r .  Crook 

From: Lynn Reeves, Secre ta ry  
ORAU/ORNL Committee on 

Subject  : PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p re sen t  a yea r ly  progress  
r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals .  Each proposal  
must be reviewed by t h e  Committee yea r ly  f o r  research  p r o j e c t s  t o  cont inue.  

P lease  answer t h e  ques t ions  below and add any o the r  information you f e e l  
p e r t i n e n t  and r e t u r n  by Apr i l  10, 1985. ( I f  a d d i t i o n a l  space i s  needed, 
p l ease  use  t h e  back of t h i s  form or a t t a c h  extra shee t s . )  

T i t l e  of P ro jec t :  
Amendment t o  Exis t ing  IND 12,967- Physiological  Studies  
of t he  Pancreas and Brain Using ilC-L-Trvotoohan 

u 

Proposal No.: 39b Date Approved: 1981 

4/19/85 
Date Signed Signature  of P r inc ipb l  I n v e s t i g a t o r  

1. Report progress  made i n  p a s t  year :  

N o  c l i n i c a l  s tud ie s  performed. 

2. Report any complications:  

None 
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3 .  Are there any planned changes? u 
No 

4 .  Do you wish the project to be continued? 

Yes 

W 
5. Comments: 

None 



'd 
STATUS REPORT O N  RESEARCH PROPOSALS PREVIOUSLY REVIEICED AETD APPROVED 

BY THE ORAU/ORNL COMMITTEE OM HUMAN STUDIES 

(Apr i l  26 ,  1985) 

39b Amendment t o  E x i s t i n g  IMD 12 ,967:  P h y s i o l o g i c a l  S t u d i e s  of the  
Oancreas and Bra i n  Using 11C-L-Trypt ophan ( Crook) 

Progress 

No c l i n i c a l  s t u d i e s  performed. 

Complications 

None. 

Changes 

No changes.  

Con t inua t i o n  

Keep a c t i v e .  

Comments 

Mon e.  
,u' 

I049211 



Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 'L/ 

Apr i l  17,  1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: D r .  James Crook 

m: 
Lynn ORAU/ORNL Reeves, Committee Secretary on Hum & d e  

SURTBCT: PROGRESS REPORTS 

The guide l ines  for t h e  ORAU/ORNL Connuittee on Human Studies  requi re  t h a t  year ly  
all p r i n c i p a l  i nves t iga to r s  of ongoing proposals  present  a progress  repor t  t o  
t h e  C o m i t t e e  on t h e  s t a t u s  of t h e i r  proposals .  Each proposal must be reviewed 
by t h e  Committee year ly  f o r  research  p r o j e c t s  t o  continue. Please answer t h e  
quest ions below and add any o ther  information you f e e l  pe r t inen t  and r e tu rn  by 

( I f  add i t iona l  space i s  needed, p lease  use t h e  back of t h i s  form 
o r  a t t a c h  extra sheets . )  

T i t l e  of Pro jec t :  Amendment t o  Exis t ing  I N D  12,967: Physiological  S tudies  

of t h e  Pancreas and Brain Using "C-L-Tryptophan 

1986. 

Proposal No. ~ 39b Date 1981 

rh(* 
Signature  of Date Signed 

1. Report p rogress  made i n  t h e  pas t  year  7' 

7 

2.  Report any complications.  , 

'U 
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1 

u 
3 .  Are there any planned changes? 

1&-- 4. Do you wish the project t o  be continued? 

5 .  Comments. / 



Oak Ridge 
Associated Post Office Box 117 u Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: 

RE: 

DATE: May 1987 

Becky Hawkins/Secretary, Committee on Human Studies A- jt/..--.c(Al, 
Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Please 

Title of Project: 39b Amendment to Existing IND 12,967: Physiological Studies 
of the Pancreas and Brain Using llC-L-Tryptophan %4 

Proposal No. 39b Date Approved: 1981 

Signature o rincipal Investigator fcp 
J % 4 f  7 

Date Signed 

1. Report progress made in the past year. 

\ 
2 .  Report any complications. 

W 

10154280 



, 
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3 .  Are there any planned changes? 

4. Do you wish the project to be continued? y e 5  ' 

5. Comments. 



c- 

Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

4 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr . James Crook 
FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. 
of this form or attach extra sheets.) 

Please 

(If additional space is needed, please use the back 

-Title of Project: 39b Amendment to Existing IND 12,967: Physiological Studies 
uof the Pancreas and Brain Using lk-L-Tryptophan 

Proposal No. 39b DATE APPROVED: 1981 

Signature (bf Principal Investigator 

1. Report progress made in the past  year. 
No patient doses administered. 

2 .  Report any complications. 
None. 

6/.d/kU 
Date Signed 
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3 .  Are there any planned changes? 
No. 

4 .  Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 



. ,I I 

June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 
of the Pancreas and Brain Using IIC-L-Tryptophan 

Date Approved: 1981 

39b Amendment to Existing IND 12,967: Physiological Studies 

1. Report progress made in the past year. 

No patient doses administered. 

2 .  Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5 .  Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 
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o Oak Ridge ma Associated Post Office Box 117 &?!&!I Universities . Oak Ridgc. Tonncss;o(~ 37831 -01 17 
'd 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkinelsecretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAUjORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
anewer the questions below and add any other information you feel pertinent and 
return by Mav 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Title of Project: 39b Amendment to Existing IND 12,967: Physiological Studies 
of the Pancreas and Brain Using 'lC-L-Tryptophan 

Please 

u 

Proposal No. 39b DATE APPROVED: 1981 

\ n n 

I \ -  

ure of Principal Investigator Date Signed 

1. Report progress made in the past year. /Jd S T J r a r  p&.-4. 

2. Report any complications. u- * 



I 

W' 
-2- 

3 .  A r e  t h e r e  any planned changes? 

ci-s 4. D o  you wish t h e  p r o j e c t  to  be continued? 

5 .  Comments. iJMa 



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 
of the Pancreas and Brain Using 'lC-L-Tryptophan 

Date Approved: 1981 

39b Amendment to Existing IND 12,967: Physiological Studiee 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Oak Ridge 
Associated 
Universities 

Post O!fice Box 1 1  7 
Oak Ridge, Tennessee 37831 -01 1.7 

u 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Karl Hubner/Chairman, Committee on Human Studiee k# 
RE: 

DATE : June 28, 1990 

Committee Action on Active Proposals 

Your project number 39b "Amendment to Existing IND 12,967: Physiological 
Studies of the Pancreas and Brain Using llC-L-Tryptophan" was reviewed and 
approved at our last meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 
4 



W 
June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 
llC-l-Aminocyclopentane Carboxylic Acid for Tumor Detection 

Date Approved: 1975 

38b Amendment to Clinical Use of Carboxyl Labeled 

1. Report progress made in the past year. 

No patient doses administered 

2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 

I O 4 9 2 8 9  



Dr. W i l l i a m  J. Gyarfas, Director 
Division of Oncology and Radio- 

pharmaceutical Drug Products 
Bureau of Drugs 
Department of Health, Education and Welfare 
Food and Drug Administration 
Boclmille, Ikryland 20857 

Dear Dr. Gyarfas: Re: I N D  12,967 

This l e t te r  cons t i t u t e s  a reques t  f o r  approval of an amendment t o  IND 
The o r i g i n a l  I N D  f o r  t h e  c l i n i c a l  use of 11C-DL-tryptophan was 12,967. 

amended once before on November 3, 1981, a t  which t h e  w e  proposed t o  use the  
levo a c t i v e  form of 11C-tryptophan f o r  physiological s t u d i e s  of t he  pancreas 
and brain. 
similar studies. 

In t h i s  amendment we propose the  use of 11C-D-tryptophan f o r  

Backnround: 

The r a t iona le  f o r  t he  f i r s t  amendment was t o  have the  racemic mixture 
and the  L-isomer of 11C-tryptophan ava i l ab le  f o r  double r ad io t r ace r  s tud ie s  
i n  the  d i f f e r e n t i a l  diagnosis of cancer of t he  pancreas. 
animal s tud ie s  obtained by Tamemasa and co-workers (11, panc rea t i c  cancer 
would be expected t o  concentrate t he  D-form of the  amino ac id  t o  a much 
higher degree than the  L-form. 
the 11C-DL-try tophan would tend t o  give a pos i t i ve  ("hot spot") image of the  
tumor and the  PIC-L-tryptophan would concentrate more i n  t h e  normal 
pancreatic t i s s u e  and show the  tumor as a cold spot. 
case, as  we have seen i n  a few c l i n i c a l  s tudies .  But a direct  quan t i t a t ive  
comparison of the d i s t r i b u t i o n  pa t t e rn  of 11C-D-tryptophan and 
11C-L-tryptophan i s  not possible i f  the  D isomer has  t o  be in j ec t ed  with an 
equal amount of the  L isomer as  is present i n  the  DL-form. 
propose t o  use llC-D-tryptophan f o r  t h i s  purpose i n  an attempt t o  develop an 
improved b a g i n  agent f o r  the  diagnosis and metabolic s tud ie s  of pancrea t ic  
cancer . Also, BIC-D-tryptophan may be advantageous i n  loca l i z ing  bra in  
tumors and i n  studying metabolic bra in  diseases. 

Based on r e s u l t s  of 

W In radionuclide imaging of pancrea t ic  cancer 

This seems t o  be the  

We, therefore ,  

Production of 11C-D-trYPtoDhan . 
In t he  f i r s t  amendment for I N D  12,967, t he  procedure f o r  the  production 

of 11C-L-tryptophan by high-perf ormance l i q u i d  chromatography ( H E W )  has  been 
described i n  de t a i l .  
the same with the exception of the  t i m e  of recovery or  co l l ec t ion  of the 
llC-D-tryptophan which comes off  the column before the L-form. 
procedure i s  a t tached  as  Appendix A. 

The production method of llC-D-tryptophan i s  exac t ly  

A copy of t he  

Toxicity. 

In Appendix B the  tox ic i ty  a s  i t  relates t o  the  HPLC procedure and the  
u chemicals involved i n  i t  i s  described f o r  the  production of 11C-L-tryptophan. 

The same information a p p l i e s  f o r  11C-D-tryptophan s ince i t  i s  produced by 
exact ly  the same technique. 
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The chemical t o x i c i t y  (LD50) of unlabeled L-tryptophan i n  ra t s  a f t e r  
i n t r a p e r i t o n e a l  i n j e c t i o n  i s  1632 mg/kg and t h e  D-isomer i s  r epor t ed  as  being 
even l e s s  t o x i c  (2).  The amount of D-tryptophan we a r e  proposing t o  use i n  
humans (0.1 mg/kg o r  l e s s )  i s  16,000 times below the  LD50 dose f o r  ra ts  f o r  
L-try tophan and even less  than  t h a t  of D-tryptophan. In our experience 
wi th  PIC-DL-tryptophan (81 doses) t h e r e  h a s  been no observable  t o x i c  e f f e c t  
i n  humans a t  these  dose l e v e l s .  Accordingly, llC-D-tryptophan by i t s e l f  
should no t  be t o x i c  e i t h e r ,  as  h a s  been shown i n  animal experiments. 
o r i g i n a l  I N D  12,967 and t h e  amendments (11C-L-tryptophan and 
llC-D-tryptophan) have been approved by the  OUU/ORNL Committee on Human 
Studies.  

W 

The 

Radia t ion  Dosimetrv: 

The r a d i a t i o n  dose t o  t h e  p a t i e n t  from 11C-D-tryptophan w i l l  be 
e s s e n t i a l l y  no d i f f e r e n t  from t h e  dose when using 11C-DL-tryptophan. This 
dose has been approved by t h e  FDA under t h e  cu r ren t  I N D  12,967 and by t h e  
M&HSD ORAU Medical Radionucl ide Committee. The r a d i a t i o n  dose i s  r e l a t i v e l y  
small because of t h e  s h o r t  h a l f  l i f e  of carbon-11 (20.4 min). The es t imated  
r a d i a t i o n  dose from 11C-D-tryptophan was ca l cu la t ed  by t h e  OBAU 
Radiopharmaceutical I n t e r n a l  Dosimetr Information Center making the 
assumption t h a t  none of t h e  i n j e c t e d  TIC-D-tryptophan i s  excre ted  and t h a t  
complete decay of t h e  11C-label occurs  i n  s i t u  a f t e r  i n i t i a l  uniform 
d i s t r i b u t i o n  i n  a 70 kg human, 

11C-D-tryptophan was approved f o r  human use by t h e  M&HSD, ORAU Medical 

The t a b l e  below g ives  t h e  expected r a d i a t i o n  
. dose t o  t h e  v a r i o u s  organs  i n  t h e  human es t imated  from auimal data.  

‘I/ Radionuclide Committee, 

E s t i m a t e d  Rad ia t ion  Dose from 1IC-&Tryptophan t o  Organs i n  Man* 

Tissue Radiat ion Dose (rads/mCi) 

Tota l  body 
Pan cr ea s 
Liver  
Spleen 
Kidney 
Bone marrow 
Lung 
Small i n t e s t i n e  
Ovary 
Testis 

* Based on t h e  30-minute t i s s u e  d i s t r i b u t i o n  i n  male and female ra ts  
fo l lowing  in t r avenous  admin i s t r a t ion  of 11C-carboxyl-labeled 
D-tryptophan (0.2 mg/kg) assuming immediate uptake and no f u r t h e r  
change i n  d i s t r i b u t i o n .  

C l i n i c a l  S tudies :  

W In t h i s  amendment w e  r e q u e s t  permission from t h e  FDA t o  use the  
d i agnos t i c  radiopharmaceut ical  11C-D-tryptophan i n  p a t i e n t s  wi th  t h e  

1 0 4 9 2 9 1  
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fo l lowing  proven o r  suspected d iseases :  panc rea t i c  cancer, o the r  
neopl a wps , and non-neopla st  i c  pancr ea ti c o r  neur o l  og i  ca l  d i  sea se s . LJ 

P a t i e n t  Se lec t ion  Criteria: 

During t h e  f i r s t  yea r  t h e  i n v e s t i g a t i o n a l  use of 11C-D-tryptophan w i l l  
be r e s t r i c t e d  t o  t h r e e  c l i n i c a l  problems: cancer of t h e  pancreas  (suspected 
o r  proven), b r a i n  tumors (suspected o r  proven), and non-neoplastic f o c a l  o r  
d i f f u s e  b r a i n  disease. In p a t i e n t s  havin these  condi t ions  11C-D-tryptophan 
w i l l  be compared t o  11C-L-tryptophan o r  1fC-ACBC (IND No. 13,867) t o  
determine whether t h e  combination of t h e  two forms of t ryptophan improves t h e  
d i f f e r e n t i a l  d i a g n o s t i c  approach ( e s p e c i a l l y  t o  panc rea t i c  cancer) and 
whether t h e  D-form of t ryptophan i s  a b e t t e r  tumor imaging agent  than  
11C-ACBC . 

In p a t i e n t s  w i t h  non-malignant f o c a l  o r  d i f f u s e  b r a i n  d isease ,  t h e  
o b j e c t i v e  of t h e  study i s  t o  determine t o  what e x t e n t  t h e  two forms of t h e  
amino a c i d s  l o c a l i z e  i n  i n t r a c e r e b r a l  f o c a l  abnormal i t ies  and whether 
11C-D-tryptophan i s  a s u i t a b l e  agent  t o  measure amino a c i d  t r a n s p o r t  i n  t h e  
bra in .  

The number of p a t i e n t s  i n  each of t hese  ca t egor i e s  i s  no t  expected t o  
Se any h igher  than 5 ( t o t a l  of 20). 

Protocol /Procedures  f o r  P a t i e n t s  w i th  Panc rea t i c  Diseases: 

d 1. P a t i e n t s  w i l l  be i n s t r u c t e d  t o  have nothing by mouth a f t e r  
b reak fas t  except water. 
minutes  before  t h e  11C-D-tryptophan dose f o r  t h e  pancreas scan. 

They w i l l  be encouraged t o  dr ink  one milkshake 30 

2. A series of t ransmiss ion  ECAT scans of t he  abdomen (and head) w i l l  
be done p r i o r  t o  t h e  i n j e c t i o n  of t h e  dose. The p a t i e n t  w i l l  be asked t o  be 
q u i e t  but t o  s t a y  awake. 

3 .  I n t r a c a t h e t e r s  w i l l  be placed i n t o  a v e i n  i n  each hand and one 
hand w i l l  be kept  i n  a t h e r m o s t a t i c a l l y  con t ro l l ed  water bath (44OC) dur ing  
t h e  t ransmiss ion  scans and f o r  an a d d i t i o n a l  30 minutes a f t e r  i n j e c t i o n  of 
t h e  doee. 

4. 
phys io log ica l  s a l i n e  w i l l  be i n j e c t e d  by slow push (30 t o  60 seconds) i n t o  
one hand. 

A dose of 15-20 m C i  of l l C  *tryptophan i n  a volume of 10 t o  20 m l  

5 .  Blood samples from t h e  hand oppos i te  t o  t h a t  i n j e c t e d  ( 2  m l  
hepa r in i zed )  w i l l  be drawn a t  1, 5 ,  10, 20 and 30 minutes f o r  radioassay. 
The las t  sample w i l l  a l s o  be used t o  determine t h e  abso lu te  D-tryptophan 
concent ra t ion  i n  plasma by IIPLC. 

6. ECAT scanning of t h e  abdomen (pancreas) w i l l  be s t a r t e d  one minute 
a f t e r  i n j e c t i o n  and c a r r i e d  ou t  f o r  30-60 minutes. 

W' 7. The e n t i r e  procedure should no t  exceed 2 hours. Some of t h e  
p a t i e n t s  w i l l  be asked t o  be examined 3 times during t h e  course of t h e i r  
d i  sea se . 
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Protocolfvrocedures  f o r  p a t i e n t s  with b r a i n  d i s e a s e s  ( n e o p l a s t i c  and 
non-neoplastic).  

L/ 

Brain tumors. During t h e  f i r s t  yea r  5 p a t i e n t s  w i th  b r a i n  tumors w i l l  
be se l ec t ed  f o r  t h i s  tes t  p r i o r  t o  su rg ica l  removal of t he  tumor ( surgery  
w i l l  no t  be delayed because of t h e  ECAT s t u d i e s ) .  

1. The p a t i e n t s  w i l l  be N.P.O. a f t e r  a l i g h t  breakfast .  

2. Tomographic t ransmiss ion  scans w i l l  be made s t a r t i n g  about  30 
minutes before  dose app l i ca t ion .  

3 ,  The sub jec t  w i l l  remain on t h e  scanning t ab le ,  eyes  w i l l  be 
covered and a stethoscope-type headphone music system wi th  volume con t ro l  
w i l l  be put i n  t h e  ears. 
t o  s t a y  awake. 

The p a t i e n t s  w i l l  be i n s t r u c t e d  t o  remain q u i e t  but 

4. I n t r a c a t h e t e r s  a r e  t o  be placed, one i n  each hand f o r  t h e  same 
purpose a s  f o r  t he  p a t i e n t s  w i th  nonlnal ignant  neuro logica l  d i seases .  

5 ,  A dose of 15-20 m C i  of 11C-D-tryptophan w i l l  be i n j e c t e d  by i.v. 
push when t ransmiss ion  scans are completed. 

6. Blood samples (2  m l  each) w i l l  be drawn a t  1, 5 ,  10,  20, 25 and 30 
minutes f o r  rad ioassays  and plasma tryptophan determination. 
f i r s t  30 minutes a t ime-act ivi ty  cume  - us ing  t h e  ECAT as a count ra te  meter - w i l l  be obtained f o r  one "slice". 

During t h e  w 

7 .  ECAT scans of t h e  head w i l l  be s t a r t e d  30 minutes a f t e r  i n j e c t i o n  
of t h e  dose. Four slices, each 18 TIIIP t h i ck ,  w i l l  be scanned; s l i c e  level 
w i l l  depend on l o c a t i o n  of t he  tumor. 
a c t i v i t y  i s  l e f t  a f t e r  t h e  f i r s t  4 scans. 

Scans w i l l  be repea ted  i f  enough 

Non-malinnant neuro logica l  d i sorders .  P a t i e n t s  t o  be included i n  t h i s  
study are e p i l e p t i c s  ( f o c a l  ep i l epsy )  and p a t i e n t s  w i th  Huntington's Disease 
or phenylketonuria (PKU) a s  d iscussed  i n  t h e  f i r s t  amendment t o  t h i s  I N D .  
The t o t a l  number of p a t i e n t s  t o  be s tud ied  should n o t  exceed lO/year. 

1. The p a t i e n t s  w i l l  be asked t o  remain f a s t i n g  (except f o r  water) 
a f t e r  breakfast .  All e s s e n t i a l  medicat ions w i l l  be continued. 

2. Approximately 30 minutes p r i o r  t o  t h e  i n j e c t i o n  of 11C-D- 
tryptophan a s e r i e s  of tomographic t ransmiss ion  scans w i l l  be made t o  Obtain 
data for a t t e n u a t i o n  c o r r e c t i o n  of t he  f i n a l  images. 

3 .  The eyes of t h e  s u b j e c t s  w i l l  be covered and a s te thoscope headset  
w i l l  be placed i n  t h e  ears. 
but awake and not  t o  move h i s l h e r  head i f  a t  a l l  possible .  

The p a t i e n t  w i l l  be i n s t r u c t e d  t o  remain q u i e t  

v 4 .  An i n t r a c a t h e t e r  w i l l  be placed i n t o  a v e i n  of each hand f o r  
i n j e c t i o n  of t he  radiopharmaceut ical  i n  one hand and blood samples from the  
o the r  hand which w i l l  be kept  i n  a "water bath" (40OC) t o  a r t e r i a l i z e  t h e  
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venous blood. W 

5. 
scanning t ab le .  A dose of 15-20 m C i  ofllC-D-tryptophan w i l l  be i n j e c t e d  by 
i.v. push, and t ime-ac t iv i ty  da t a  (counts  per  1 0  seconds) w i l l  be c o l l e c t e d  
f o r  plane 1 us ing  t h e  ECAT as  a count r a t e  meter. 
s eve ra l  times during t h e  f i r s t  30 minutes  p o s t i n j e c t i o n  ( f o r  rad ioassay)  and 
a t  t i m e  0 and a t  t h e  end of t h e  3O-minute per iod f o r  de te rmina t ion  of plasma 
D-tryptophan concent ra t ion  by HPLC., 

Following t h e  t ranamission scans t h e  p a t i e n t  w i l l  remain on t h e  

Samples w i l l  be taken 

6 .  Blood samples (2  m l  each) are t o  be drawn a t  time 0, 1, 5 ,  10, 20, 
25 and 30 minutes a f t e r  i n j e c t i o n  of t h e  dose, 

7. Pos i t ron  emission computerized tomographic scans of t h e  head w i l l  
be s t a r t e d  30 minutes a f t e r  t h e  dose. Four consecut ive "slices", each 18 mm 
t h i c k  w i l l  be obtained, s t a r t i n g  wi th  "plane 1" approximately 7.5 an above 
t h e  OM l i n e  wi th  subsequent sl ices i n  a caudad d i r ec t ion .  

8. Depending on remaining a c t i v i t y  and t h e  count ra te  from t h e  
b r a i d h e a d ,  t he  head w i l l  be scanned a second t i m e  us ing  t h e  same f o u r  
planes.  The procedure should no t  exceed 90 t o  120 minutes,  and t h e  study may 
be r epea ted  a t  some later t i m e .  

General Considerat ions 

General cons ide ra t ions  f o r  human s u b j e c t s  p a r t i c i p a t i n g  i n  th i s  study e w i l l  be t h e  following: 
w i l l  n o t  be included. 
be accepted f o r  p a r t i c i p a t i o n .  

Pregnant women and p a t i e n t s  under 18 years of age 
Only p a t i e n t s  capable  of g iv ing  informed consent w i l l  

After i n i t i a l  d i scuss ion  wi th  t h e i r  primary physician,  t h e  p a t i e n t s  
w i l l  be informed about t h e  procedures and tes ts  about 1 t o  2 hours  p r i o r  t o  
t h e  examination. 
t h e  ORAU/ORNL Committee on Human Studies .  
phys ic ian  involved i n  t h e  p ro jec t .  The purpose of t h e  procedure, t h e  . 
chemical a spec t s  w i th  regard  t o  t h e  amino a c i d s  and t h e  r a d i o l o g i c a l  a s p e c t s  
w i th  regard  t o  the  l lC-label of t h e  radiopharmaceut icals  a s  w e l l  a s  t h e  
scanning procedure w i l l  always be d iscussed  wi th  the  pa t i en t .  
will t ake  p lace  i n  t h e  presence of a nurse,  and t h e  p a t i e n t  w i l l  be 
encouraged t o  ask  ques t ions  and w i l l  be reminded t h a t  she/he can withdraw 
from t h e  study a t  any t i m e .  
p a t i e n t  ' s re  cord . 

The consent forms ( see  Attachment C)  have been approved by 
Consent w i l l  be obtained by a 

The d i scuss ion  

The signed consent forms are t o  be kep t  i n  t h e  

There are no phys ica l  r i s k s  o the r  than t h e  r a d i a t i o n  dose; t h e r e  are 
no psychological ,  s o c i a l  o r  l e g a l  r i s k s .  
f o r  t h e  i n  v ivo  metabol ic  s t u d i e s  proposed i n  t h i s  amendment. 

There a r e  no a l t e r n a t i v e  methods 

The a c t i v i t y  l e v e l  w i l l  be ke t a t  15-20 m C i  which i s  less  than  50% of 
t he  doses of 11C-DL-tryptophan and 1P C-ACBC approved by FDA f o r  a 70 kg 
per  son. 

W P o t e n t i a l  b e n e f i t s  inc lude  informat ion  on t h e  e x t e n t  of t h e  d isease ,  
and p o s s i b l e  use fu l  metabol ic  in format ion  on tumor growth f o r  t h e r a p e u t i c  
dec is ions .  The r i s k  as  r e l a t e d  t o  the  p o t e n t i a l  b e n e f i t s  i s  minimal. 

1 0 4 9 2 9 ' r  



W 

-6- 

Please consider the proposed application of 11C-D-tryptophan i n  
c l i n i c a l  investigations for approval a s  an amendment for LND 12,967. 
need additional information, please contact me  or Dr. K. F. Hubner, the 
principal investigator. 

If you 

Sincerely, 

C. C. Lushbaugh, M.D.! Chairman 
Medical and Health Sciences Division 

CCL : bbc 

I049295 
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Medical and Heal th  Sc iences  Divis ion 

Oak Ridge Associated U n i v e r s i t i e s  

P r i n c i p a l  Inves t iga to r :  

T i t l e  of P ro jec t :  Amino Ac id  (trvptophan) U t i l i z a t i o n  Panc rea t i c  Disease 
(D-trmtoohan) 

The Purpose of t h i s  study: i s  t o  measure t h e  rate of p r o t e i n  formation 
( s y n t h e s i s )  i n  d i f f e r e n t  r eg ions  of t h e  b r a i n  i n  order  t o  ga in  a b e t t e r  
understanding about t h e  na tu re  of t he  b r a i n  tumors and o the r  nonlna l ignant  
b r a i n  d iseases ,  

The Drocedures t o  be done a r e  as ‘ fo l lows:  

(1) I (she /he)  should no t  eat anything a f t e r  b reak fas t ,  but may have water 
and continue a l l  important medications. 

(2)  F i r s t  I (she lhe)  am ( i s )  going t o  have seve ra l  head scans t o  be done 
wi th  an ECAT scanner. I (she /he)  w i l l  be i n s t r u c t e d  t o  hold st i l l .  Ny 
( h e r / h i s )  eyes w i l l  be covered wi th  pads, and I (she lhe)  w i l l . b e  asked 
t o  l i s t e n  t o  some music through a head phone and t r y  t o  s tay awake. 

( 3 )  I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  in each hand f o r  t h e  
i n j e c t i o n  of D-tryptophan and f o r  ob ta in ing  s e v e r a l  m a l l  ( 2  m l )  blood 
samples. 
blood sampling period. 
amount of r a d i o a c t i v e  tryptophan w i l l  be i n j e c t e d ,  
be taken and a series of scans of my ( h e r / h i s )  b r a i n  w i l l  be made. 

My ( h e r / h i s )  hands w i l l  be kept  warm during t h e  30-minute 
A t  t h e  beginning of t he  a c t u a l  t e s t  a small 

Blood samples w i l l  

Duration of t h i s  study: The e n t i r e  examination should take  approximately 
1-1/2 t o  2 hours, and I (she/he) unders tand(s )  t h a t  I (she/he) w i l l  have 
another examination (same procedure a s  done today) a l s o  using r a d i o a c t i v e l y  
l abe led  t ryptophan but i n  a s l i g h t l y  d i f f e r e n t  chemical form. 

Discomforts. inconveniences and/or r i s k s  t h a t  can be reasonably expected a re :  
t he  s l i g h t  pain from t he  i n s e r t i o n  of t he  i n j e c t i o n  needles,  and perhaps a 
s l i g h t  discomfort from having t o  l i e  on t h e  scanning t a b l e  for over an hour. 
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of e i t h e r  of t he  two t ypes  of 
tryptophan, and t h e  r a d i a t i o n  dose t o  t h e  whole body is equiva len t  t o  t h e  
dose one would r ece ive  from two ordinary  b r a i n  scans in a l o c a l  h o s p i t a l .  

P o t e n t i a l  b e n e f i t s  of t h e  study: I understand t h a t  t h i s  t e s t  i s  no t  a 
t rea tment  but r a t h e r  a research  method t h a t  n i g h t  l e a d  t o  new i n s i g h t s  i n t o  
b ra in  tumor growth or t he  metabol ic  a s p e c t s  of o t h e r ,  non-malignant, b r a i n  
d i  sea se 6 .  

Date 
S igna ture  of Volunteer 

S igna ture  of Parent o r  Guardian 
(when a ppl i c a  b l  e ) 
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L-TJaline-l-llC i s  produced by s e p a r a t i o n  o f  t h e  two o p t i c a l  isomers  of 
llC-carboxyl-labeled DL-valine by high-performance l i q u i d  chromatography 
(PLC) us ing  a chi;al mobile phase. Crude DL-valine-l-llC i s  prepared  as 
p rev ious ly  descr ibed  ( 5 ,  I N D  12,459) wi th  t h e  except ion t h a t  measures are 
taken  t o  minimize t h e  volume of t h e  r e a c t i o n  mixture:  
column is n o t  r i n s e d  w i t h  water; and (2) 0.5 m l  of 12  N NaOH (F isher  S c i e n t i f i c  
Co., F a i r  Lawn, N . J . )  is used i n  p l a c e  of 1.0 m l  of 6.25 N h’a0H f o r  h y d r o l y s i s  
of t h e  hydantoin. 

The HPLC (LC/System Support Unit I, Laboratory Data Cont ro l ,  Riviera 
Beach, FL) is f i t t e d  w i t h  a p r e p a r a t i v e  110 mm ( i .d . )  x 25 c m  ( l eng th ) ]  
u l t r a s p h e r e  ODS, 5 p column (Altex S c i e n t i f i c . l n c . ,  Berkeley, CA). The 
column is e q u i l i b r a t e d  w i t h  t h e  mobile phase [0.008 M c u p r i c  acetate (F i she r  
S c i e n t i f i c  Co.), 0.017 M L-proline (Sigma Chemical Co., S t .  Louis ,  MO), and 
0.03 11 sodium acetate (J. T. Baker Chemical Co., P h i l l i p s b u r g ,  N.J.) i n  
d i s t i l l e d  water (Grand I s l a n d  B i o l o g i c a l  Co., Grand I s l a n d ,  N.Y.)]. 
rare is  ad jus t ed  t o  7.2 ml/minute, g iv ing  a p r e s s u r e  of’3600-3800 p s i .  
crude DL-valine-l-11C r e a c t i o n  mixture  (1.5 d.) is  n e u t r a l i z e d  w i t h  500 
concent ra ted  HC1 (F i she r  S c i e n t i f i c  Co.), 3.2 mg c u p r i c  acetate and 3.9 mg 
L-proline are added, and t h e  s o l u t i o n  is m i c r o f i l t e r e d  and loaded onto t h e  
HPLC column us ing  a 3-ml d i sposab le  syr inge .  
mixture  i s  monitored us ing  a sh ie lded  gamma probe. The f i g u r e  below shows 
t h e  e l u t i o n  p a t t e r n  which i s  t y p i c a l l y  obta ined .  In  t h i s  case, a 14C-labeled 
L-valine sp ike  w a s  added t o  t h e  mixture  t o  be sepa ra t ed .  The e l u t i o n  t i m e  
for L-va l ine - l - lk  corresponds v e r y  w e l l  w i t h  t h a t  of t h e  L-valine-l14C 

(1) The gas  a b s o r p t i o n  

The f low 
The 

of 

The e l u t i o n  of t h e  l lC- l abe led  

* ’ - , 
. ’  . 
1 :  

:: 
. :  . . 

. 
* . .  
* - . 

* . 

s p i k e  . 

Y 
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RESOLUTION OF CRUDE C-1 1-LABELED 

DL-VALINE BY HPLC 
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-2- APPENDIX A 

D r .  Gyarfas 

Before c l i n i c a l  u se  t h e  copper must b e  removed. The L-valine-l-llC 
f r a c t i o n  (% 20 m l )  i s  a c i d i f i e d  and 5 m l  of s a t u r a t e d  aqueous hydrogen 
s u l f i d e  [made f r e s h  t h a t  day by d i s s o l v i n g  hydrogen sulfide(?IG S c i e n t i f i c  
Gases, Somerville,  ,N.J . )  i n  d i s t i l l e d  wa te r )  i s  added t o  p r e c i p i t a t e  t h e  
copper as cupr i c  s u l f i d e .  The p r e c i p i t a t e  is removed by f i l t r a t i o n  using 
a coa r se  p r e f i l t e r  over  a 0.22 y m i c r o f i l t e r  (Mi l l ipore  Corp., M i l l v i l l e ,  
N.J.). 

The f i n a l  p u r i f i c a t i o n  is by cation-exchange chromatography, as i n  t h e  
product ion  of DL-valine-l-lk.  
washed 1.0 cm (d i a . )  x 15 c m  ( length)  AG 50W-X2, 50-100 mesh, cation-exchange 
bed (Bio Rad Labora to r i e s ,  Rockvi l le  Center ,  N.Y.) i n  t h e  hydrogen form. 
Ca t ion ic  L-valine-l-llC i s  r e t a i n e d  while n e u t r a l  and a n i o n i c  m a t e r i a l s ,  
h c l u d i n g  hydrogen s u l f i d e ,  pass t h r o u g h ' t h e  column. 
Ki th  d i s t i l l e d  water (% 30 m l ) ,  t h e  colunrn is f i n a l l y  e l u t e d  w i t h  0.2 N NaOH, 
t h e  p rocess  be ing  monitored u s i n g  a s h i e l d e d  gamma probe t o  minimize the 
volume of e l u a t e  con ta in ing  t h e  product  ($ 15 ml). 
i n  a steri le b o t t l e  f o r  t r a n s p o r t  t o  M&RSD, ORAU f o r  f i n a l  p rocess ing .  
radiopharmaceut ical  p rocess ing  ( n e u t r a l i z a t i o n ,  m i c r o f i l t r a t i o n ,  and Limulus 
Lysa te  pyrogen t e s t i n g )  is done as d e t a i l e d  i n  t h e  o r i g i n a l  IND 12,459. 

The a c i d i c  f i l t r a t e  i s  loaded on to  a pre-  

A f t e r  washing r e p e a t e d l y  

This s o l u t i o n  i s  c o l l e c t e d  
F i n a l  

1 0 4 9 2 9 8  



APPENDIX B 

w u A o x i c i  t y  

The f i n a l  s o l u t i o n  has  been checked f o r  t h e  presence of c u p r i c  and s u l f i d e  
i o n s  - t h e  former by t h e  fe r r ic  th iocyana te  s p o t  test (6) and t h e  l a t t e r  by 
neans of l e a d  a c e t a t e  test  s t r i p s .  
of t h e  test, i.e., -c 0.4 pg Cu/ml (< 6 pg Cu t o t a l ) .  The s u l f i d e  l e v e l  is 
n e g l i g i b l e  

The copper l e v e l  i s  below t h e  s e n s i t i v i t y  

The p u r i f i c a t i o n  method, however, does no t  remove t h e  L-proline which 
Assuming 20 ml of HPLC e l u a t e ,  t h i s  w a s  p re sen t  i n  t h e  HPLC mobile phase. 

amounts t o  39 mg of L-proline. 
hunan body weight and a hematocr i t  of 40, t h e r e  i s  an average of 69.4 mg of 
L-proline in t h e  blood stream of a normal 70 kg  human (7) .  
39 ng of L-prol ine t o  a 70 kg human would g ive  a l e v e l  of 0.56 mg/kg. The LD50 
of i n t r a p e r i t o n e a l l y  adminis te red  L-prol ine i n  mice is r epor t ed  t o  be  8.06 glkg 
(8). 

Assuming t h a t  blood comprises 7% of t h e  t o t a l  

Admin i s t r a t ion  of 

Thus w e  w i l l  be below t h e  LD5o v a l u e  by a - f a c t o r  of 14,400. 

The presence  of L-prol ine i n  t h e  i n j e c t i o n  s o l u t i o n  does n o t  a f f e c t  t h e  
t i s s u e  d i s t r i b u t i o n  of l a b e l e d  L-valine, as shown i n  t h e  fo l lowing  t a b l e  (p. 4). 

Chemical t o x i c i t y  from unlabe led  L-valine w i l l  likevzise be n e g l i g i b l e .  
We propose t o  admin i s t e r  no more than  4 mg of L-valine p e r  70 kg s u b j e c t .  
L-Valine i s  p r e s e n t  t o  t h e  e x t e n t  of 2.4 (2.0-2.9) mg p e r  100 ml of normal 
human blood (7). 
there  is, t h e r e f o r e ,  Q 118 mg of L-valine i n  t h e  blood stream of a normal 70 k g  
haman. The LD5o of i n t r a p e r i t o n e a l l y  adminis te red  L-valine i n  r a t s  is r e p o r t e d  
a s  5.38 g/kg (9). Thus we w i l l  be  below t h e  LD50 va lue  by a f a c t o r  of  appxoxi- 
w t e l y  95,000. 
Huican Studies .  

Assuming t h a t  blood comprises 7% of t o t a l  human body weight ,  

Y 
This amendment h a s  been approved by ORAU/ORh?, Committee on 

E f f e c t  of Added L-Proline on t h e  T i s sue  D i s t r i b u t i o n  of L-Valine-l-14C i n  t h e  
Rat at 30 Minutes P o s t i n j e c t i o n  

t 

Percent  Administered Dose/p, 
L-Valine-l-14c L-Valine-l-14C (0.01 mg/kg) + 

Tissue  (0.01 mg/kg) L-Proline (1 mg/kg) 

Pancreas  10.87 + 0.47* 11.10 + 0.31 
Spleen 0.84 7 0.07 0.82 7 0.03 
Kidney 0.75 7 0.05 0.76 0.03 
Lung 0.58 7 0.08 0.52 0.03 
Muscle' 0.23 7 0.02 0.23 0.01 

1.45 7 0.04 1.42 0.04 
Blood 0.16 7 0.01 0.16 7 0.01 
Sm11 i n t e s t i n e  1.77 7 0.09 1 .72  7 0.04 
Urine 0.28 0.06 0.23 7 0.03 

* Xezn of 5 animals  - + S.E. ; normalized t o  body weight of 250 g. 

Liver 1.11 7 0.05 1.20 T 0.02 

w..-.- 
A . C S L  A ow 

Bra i n  0.12 T 0.01 0.11 t- 0.00 
w 

1 0 4 9 2 9 4  
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VOTING FORM FOR PROPOSAL 39C 

_. 

APPROVE 

.. 

D I SAPPROVE 

BELIEVE MEETING I S  NECESSARY FOR CONSIDERATION 

COMMENT 

- *-* I -  

C/ 
(Signature) 

(Date) 

1 0 4 9 3 0 0  



VOTING FORM FOR PROPOSAL 39C 

*: 

. _  

APPROVE 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(Signature) 

n 

1 0 4 9 3 0 1  



c 

APPROVE 

VOTING FORM F O R  PROPOSAL 39C 

x 

D I S A P P R O V E  

B E L I E V E  MEETING I S  NECESSARY 

.. 

FOR CONSIDERATION 

COalENT 

(Signature) 

(Date) 
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Dr. Hubner From Dianne Gresham To 

Date July 14, 1983 ~ ~ ~ i ~ ~ ~ D r s -  Hayes, Lange, Lushbaugh, file 

Subject AMENDMENT FOR IND's 12.967 and 12.459 

Attached are two drafted letters to Dr. Gyarfas in which we request approval 
of an amendment to IND's 12,967 and 12 459. These IND's have been amended 
once before for 11C-L-tryptophan and &-L-valine. Now we are proposing to 
use the D-forms of these two amino acids. Of course, before we can send the 
letters to FDA our human use committee has to approve the amendments first. 

I am submitting the amendments to the committee with a request for an 
expedited review. 

NOTE TO THE REVIEWERS: 
anticipate no significant differences between the doses from the L-forms and 
the D-forms. 
involving 14C-D-valine and lIC-D-tryptophan for the requested dose calculations 
for review and approval by the ORAU/MHSD Radionuclide Committee. 
notify the Human Use Committee of the decision of the Radionuclide Committee 
and present the completed dose table. 
information on the dosimetry in the letter has been written prae factum. 

The table on dosimetry is not completed as yet. We 

We are in the rocess of doing tissue distribution studies 

I shall 

For the purpose of saving time, the 

bbc 

1 0 4 9 3 0 3  



Oak Ridge . 

Associated Post Office Box 1 1  7 
u Universities Oak Ridge, Tennessee 37870 

Medicirl ;tiid 
t-icalth Scicncos 
Di vi si ( )r  
(615) 576-3480 

TO : ORAU/ORNL Committee on Human Studies 
Expedited Review Committee (Garrett, McKee, Koons) 

FROM : Dianne Gresham 

RE : Amendments to Proposals 39C and 45C 

DATE : July 21, 1983 

Please review the enclosed amendments for Proposals 39C and 45C 
submitted by Dr. Karl Hcbner. 
explanation by Dr. Hcbner of his intentions. 

The attached cover memo is an 

A self-addressed envelope is enclosed for your convenience. 
return the voting form to me by August 4, 1983. 

Please 

Enclosures 

cc: Dr. Robert Lange 
Committee Chairman 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

Amendment to IND 12,967 - Amino Acid (trypto han) Utiliza- 
Studies in Brain Diseases 

9 Title of Proposal: tion Pancreatic Disease (D-tryptophanr and C-D-Tryptophan 

Proposal No. : 39C Principal Investigator: Karl F. Hcbner, M.D. 

Date of Approval: 8/12/83 Date of Disapproval: 

Acknowledgment of Principal Investigator: 
- * /  k;J- i . .hLL+i 

L$ 
Signature 

Date 

The Expedited Review Committee (Garrett, Koons, and McKee) unanimously 
approved the study. 

1 0 4 9 3 0 5  
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REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Invest) gator Karl F. Hcbner. M.D. Ident. No. 3% 

Project Title Amendment to IND 12,967 - Amino Acid ( t r p t o D b )  U_tilization 
Pancreatic Disease (D-tryptophan)-and llC-D-Tryptophan Studies 
in Brain Diseases 

1. In the opinion of this committee the rights and welfare o f  the 
subjects i n  this project o r  act ivi ty  will be protected. The 
committee s ta tes  that  adequate safeguards against any untoward 
effects have been provided. 

. 5 .  . . .  . - .  . . . . . , , , . . . . .  . .  . , . >  . .  . 

2. In the opinion of the cornittee the informed consent procedures t o  
be used i n  this project will be both appropriate and adequate. The 
comnittee also finds tha t  no inappropriate psychological o r  socio- 
logical risks will exis t  for the subjects involved in this project. 

3. The committee seeks continuing comnunication w i t h  the investigator(s) 
'on this  project along the following lines: 

4. Other comni t t ee  comnents : 

The Expedited Review Committee (Garrett, Koons, and McKee) 
unanimously approved the amendment. 

Approve x c 

I, 
n - .  
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STATUS REPORT O N  RESEARCH PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
BY THE ORAU/ORNL, COElNITTEE ON HUFIAM STUDIES 

39c Amendment t o  IND 12,967 : Amino Acid (tryptophan) Ut i l izat ion 
Pancreatic Disease (D-tryptophan) and 11C-D-Tryptophan Studies i n  
Brain Diseases (Crook) 

Pronres s 

No c l i n i c a l  studies performed. 

Comol icat  ions 

None. 

ChanRes 

No .changes. 

Cont inuat ion 

Keep act ive .  

Comments 

1 tlone. 
L/ 

i 

W 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

U 

M E M 0 R A N D U M 

To : Dr. Crook 

From: Lynn Reeves, Secretary 
O&U/ORNL Committee on Hum& Studies 

Subject : PROGRESS REPORTS 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
all principal investigators of ongoing proposals present a yearly progress 
report to the Committee on the status of their proposals. Each proposal 
must be reviewed by the Connuittee yearly for research projects to continue. 

Please answer the questions below and add any other information you feel 
pertinent and return by April 10, 1985. (If additional space is needed, 
please use the back of this form or attach extra sheets.) 

Title of Project: Pancreatic Disease (D-tryptophan) and C-D-Tryptophan Studies 

Proposal No.: 39c Date Approved : 1983 

Amendment to IND 12,967: 

in Brain Diseases 

Amino Acid (ffyptophan) Utilization u 

4/19/85 
Date Signed Signature of Princgpal Investigator 

1. Report progress made in past year: 

No clinical studies performed. 

2.  Report any complications: 

None 



-2- 

3 .  Are there any planned changes? >4 
No 

4 .  Do you w i s h  the project to be continued? 

Yes 

4 
5. Comments: 

None 
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L/ Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

-- 

Apri l  17,  1986 

ORAU/ORNL COMMITTEE ON H U M  STUDIES 

To: Dr . James Crook 
m: Lynn Reeves Secre ta ry  

ORAU/ORNL Committee on 

SOBJECZ.: PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Conunittee on Human Studies  requi re  t h a t  yea r ly  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a progress r epor t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 

Please answer t h e  
ques t ions  below and add any o the r  information you feel p e r t i n e n t  and r e t u r n  by 
M!!q+. 1986. ( I f  add i t iona l  space i s  needed, p l ease  use t h e  back of t h i s  form 

by t h e  Committee yea r ly  for research  p r o j e c t s  t o  continue. 1; 

F"h o r  a t t a c h  extra sheets.)  

T i t l e  of Projec t :  Amendment to I N D  12,967: Amino Acid (tryptophan) 

Utilization Pancreatic Disease (D-tryptophan) and 
in Brain Diseases 

Proposal No. 39c Date 1983 

IC-D-Trypt ophan Studies 

\ri r p y /  % w 
Date Signed Signature of i n c i p a l  I n v e s t i g a t o r  

1. Report p rogress  

/ 
2.  Report any coihplications. 

1 0 1 9 3 1 0  
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3 .  Are there any planned changes? /v 1 )  

F 4. Do you wish the project t o  be continued? 

./ 

5 .  Comments. 

I04931 I' 



Oak Ridge 

Universities Oak Ridge, Tennessee 37831 -01 17 
W Associated Post Office Box 11 7 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Please 

Title of Project: 39c Amendment to IND 12,967: Amino Acid (tryptophan) 
Utilization Pancreatic Disease (D-tryptophan) and llC-D-Tryptophan Studies in 
Brain Diseases 

Proposal No. 39c Date Approved: 1983 

Signature o cipal Investigator Date Signed 

1. Report progress made in the past year. 

2. Report any complications. u’ 

1 0 4 9 3 i 2  
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3 .  Are there any planned changes? uo 

4. Do you wish the project to be continued? y f8. 

5. Comments. 



Associated Post Office Box 11 7 4 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook c 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 

of this form or attach extra sheets.) 

Please 

\d return by June 17, 1988. (If additional space is needed, please use the back 

Title of Project: 39c Amendment to IND 12,967: Amino Acid (tryptophan) 
Utilization Pancreatic Disease (D-tryptophan) and llC-D-Tryptophan Studies in 
Brain Diseases 

Proposal No. 39c DATE APPROVED: 1983 

Signature o Principal Investigator ?I 

1. Report progress made in the past year. 
No patient doses administered. 

Date Signed 

2 .  Report any complications. 
None. 

w 



- 2 -  

3 .  Are there any planned changes? 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
c l i n i c a l l y  use fu l  amounts of carbon-11. 
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Post Office Box 117 
Oak Ridge. Tonncssce 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. James Crook 

FROM: Becky HawkinslSecretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. 
form or attach extra sheets.) 

Please 

(If additional space is needed, please use the back of this 

Title of Project: 39c Amendment to IND 12,967: Amino Acid (tryptophan) 

Brain Diseases 

I 

I Utilization Pancreatic Disease (D-tryptophan) and 'IC-D-Tryptophan Studies in 

Proposal No. 39c DATE APPROVED: 1983 

S i g w u r e  of Principal Investigator 
6 / P / F d  

Date Signed 

1. Report progress made in the past year. bosLoFuL p%-J 

2. Report any complications. 
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3. Are there any planned changes? bo 

cI..s 4. Do you wish the project to be continued? 

5. Comments. wJf@ ' 

1 0 4 9 3 1 1  



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 39c Amendment to IND 12,967: Amino Acid (tryptophan) 
Utilization Pancreatic Disease (D-tryptophan) and 'IC-D-Tryptophan Studiea in 
Brain Diaeasea 

Date Approved: 1983 

1. Report progreaa made in the past year. 

No atudies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4.  Do you wish the project to be continued? 

Yea 

5. Comments. 

None 



Oak Ridge 

Universities 
u Associated Post Office Box 117 

Oak Rdge. Tennessee 37831 -01 1.7 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: Dr. James Crook 

FROM: 

RE: 

Karl Hubner/Chairman, Committee on Human Studies f& 
Committee Action on Active Proposals 

DATE : June 28, 1990 

Your project number 39c "Amendment to IND 12,967: Amino Acid (tryptophan) 
Utilization Pancreatic Disease (D-tryptophan) and llC-D-Tryptophan Studies in 
Brain Diseases" was reviewed and approved at our last meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
L d  meeting to be held in the spring of 1991. 

bh 



u' June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 39c Amendment to IND 12,967: Amino Acid (tryptophan) 
Utilization Pancreatic Disease (D-tryptophan) and llC-D-Tryptophan Studies in 
Brain Diseases 

Date Approved: 1983 

1. Report progress made in the past year. 

No patient doses administered 

2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 



G E F ' A H T M E N T  OF H E A L T H .  EDLICAT13N, AND WELFARE 
PUTLIC H E A L T H  S E R V I C E  
F O c 3  AND UHU; ADMINISTRATION 

Fonn Appmvod 
OMB KO. S7-RO030 

I NOTICE OF 
CLAIMED INVESTIGATIONAL EXEMPTION 

FORANEWDRUG 

Address Medical & Health Sciences Division, Oak R i d g e  Associated Univers i t ies .  
P. 0. Box 117, Oak Ridge, Tennessee 37830 

Date 

Name of hvcstigational Drug DL-Valine-l-llC 

Conimissioner 
Food and Drug Administration 
Bureau of Dru s (BD-26) 
5600 F i s h c r s  e a n e  
Rockville, Muryland 20852 

Dear Sir: 
The sponsor, C. C. Lushbaugh , submits 

this notice of claimed invescigatiorlal exemption for a new drug under the provisions of section 505(i) of thc 
Federal Food, Drug, and Cosmetic A c t  and 5130.3 of Title 21 of the Code of Federal Regulations. 

I I Attached hereto, i n  triplicate, are: 

1. T h e  bcst  avai lable  descr ipt ive name of the drug, 
including to the  cxtent  known the chemical  name and 
s t ructure  of any new-drug subs tance ,  and a s ta tement  of 
how it is to be administered. (If the drug h a s  only a code 
name, enough information should bc suppl ied to identify 
the drug.) 

2. Complete l i s t  of components of the drug, including 
my rcasonablc  a l te rna tes  for inact ive components. 

3. Complcte s ta tement  of quantitntive composition of 
xug,  including reasonablc  variations tha t  may be cxpectcd 
during thc invcst igat ional  s tage .  
4. Description of source  and preparation of, any new- 

\drug subs tances  used a s  componcnts, including the name 
and address  of each  suppl ier  or processor ,  other than the 
sponsor ,  of e a c h  n e w d r u g  substance.  

5 .  A Statement of thc methods, fac i l i t i es ,  and controls 
used for the manufacturing, processing,  and packing of the 
new drug to  es tab l i sh  and maintain appropriate s tandards 
of ident i ty ,  strength, qual i ty ,  and purity as nccded for 
sa fe ty  and t o  g ivc  s ignif icance to c l in ica l  in res t iga t ions  
made with the  drug. 

6. A statement  covering a l l  information avai lable  to 
the  sponsor  derived from precl inical  invest igat ions and 
any  c l in ica l  s t u d i c s  and experience with the drug as fol- 
lom*s: 

a. Adequate information about the precl inical  invcs t ip i -  
t ions,  including s tudics  made on laboratory animals ,  on 
the  b a s i s  of which the  sponsor h a s  concludcd that  it is 
reasonably safe to ini t ia te  c l inical  invcst igat ions with 
the  drug: Such information shor 'd  includc identification 
of the person who conducted e a c h  i n v c s ~ i g a t i o n ;  identifi- 
cat ion and qual i f icat ions of the individuals r h o  evrrlunted 
the rcsu l t s  and concludcd that  i t  i s  rcasonnbiy s a l e  to 
initi:itc c l in ica l  invcsrigarions wi th  thc drug and a since- 
incnt of wherc the invest ignt ions were conducted and where 
the records arc' arn i lah le  for inspcctioci; arid enough de- 
t a i l s  about the invcstigatioris to permit sciciitific review. 
T h e  prcclinical invest igat ions sha l l  not be consi'lcrcd 
adcquatc  to  jus t i fy  clinic.11 tes t ing  unless  they givc proper 
a t tent ion t u  rhe condi t ions of the proposed c l in ica l  tcst- 
ing. Ulien this information, the outline of rhc plan of 

liriical pharmaco!ofiy, or any progress report on the clini- 
c% q ' 1 1  pharmacology, indicates  a nccd for fu!l rcv iew of the 

( 

precl inical  data  before a cl inical  t r ia l  is undcrtakcn, the  
Department will notify the sponsor  to submit thc  complete 
precl inical  d a t a  and to withhold c l in ica l  t r ia l s  until the  
review is completed and the sponsor  notificd. T h e  Food 
and  Drug Administration will be preparcd to confer with 
the sponsor concerning t h i s  act ion.  

b. If the drug h n s  been marketed commercially or  in- 
vest igated (e.6. outs ide the United S ta tes ) ,  complete  
information about such  dis t r ibut ion or invest igat ion s h a l l  
be submitted, a long with a complete bibliography of any 
publ icat ions about thc drug. 

c. If the  drug is s( combination of previously invest i -  
gated or m.trketed drugs,  an adequnte  summary of pre- 
ex is t ing  information from precl inical  and c l in ica l  invest i -  
gat ions and experience with its componcnts, including 
all reports avai lable  to the  sponsor suggest ing side-ef- 
fects, contraindications, and ineffect iveness  in u s e  of 
such components: Such summary should include a n  ade-  
quate  bibliography of publ icat ions about the  components 
and may incorporate by reference any  information concern- 
ing such  components previously quhmitted by the  sponsor  
t o  the Food and Drui  Administratlon. Include a statem& 
of the expected pharmacological effects of the  c urnbina- 
tion. 

7. A coral of thrcccopies of all informational material, 
including label  and labcling, which is t o  be suppl ied to 
each  investigator: T h i s  sha l l  include a n  accura te  descr ip-  
tion of the prior invest igat ions and experience and their  
resu l t s  pertinent to the safc ty  and  poss ib le  usefu lness  of 
the drug under the condi t ions of the investigation. I t  s h a l l  
nor represent  that  the  safety or usefu lness  of the drug h a s  
been es tab l i shed  for the purposes  to be invest igated.  It 
sha l l  descr ibe  a l l  re lcvant  Lizards, contraindicat ions,  
si&-effects. and prcrautiorc\ a u g e s r e d  by prior invest iga-  
t ions and  cxpericnce with the  drug under investigkti& a n d  
related drugs for the  information of c l inical  investigators. 

6. i 'he  scient i f ic  training .inJ experience considcred 
appropriatc by the  sponsor  to qualify thc invest igators  as  
su i tah lc  cxperts  to invcst igate  the safe ty  of the  dru(r, bear- 
ing in mind what i s  known nbout the pharmacological 
act ion of the drug and the phase  of t h e  investigntionnl 
program that  i s  t o  be undertaken. 

i 
FD FORM 1571 (SI711 PREVIOUS EDITIONS A R E  OBSOLETE. 
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9. ‘ i1-c.  n2:nc-s an1 R si:rr,mary of the rraininp 3112 ex-  
;.r.;ic.iicc of cacti i:ivcsr;g.itor .in<! of the in.!ividual charp.cd 
A i:h rnt,nitorini; thc p:o;!css of the invcsrijinritm and C V i l l -  

u.it ink ttie cvi . lcncr  of !..i!cty and r f f e c r i w n c s s  of thP drug 
l t  is rccc ivrJ  i:rm :!,e invcstip.itors, tc,jiethcr with a 

n c n t  c h a t  rile s p x i s o r  has ci t*t : r i i ieJ  [ram e.icli irives- 
u . x  a completed :in& s i sned  fom, as  provided in sub- 

:iprsph (12)  OK ( 1  3 )  of this  pnragraph,nnil t h a t  the inres-  
tig:.ror i s  qiialiiicd hy scient i f ic  training a n J  espcr i rncc  
as an 3pprop:iate cxptrt t o  undcr:akc the phnse of the iri- 
res t i j ia t ion outlined in sect ion 10 of thc “Notice of Claimed 
Investigational Exemption! for a New Drug.” (In crucial 
s i tuat ions,  phase 3 i r i res t igators  may be added and this  
frwm supplemented by rapid communication methods, and 
the s igned form F D  1S73 sha l l  be c h a i n e d  proniptly t h c r r  
after.) 

10. An outline of any phase or p h a s e s  of the  planned 
invest igat ions and a description of the institutional review 
committee, As follows: 

a. Clinical  pharmacology. This  i s  ordinarily divided 
into two phases:  P h a s e  1 s t a r t s  when the new drug i s  f i rs t  
introduced into man--only animal and in vitro data  a re  
available-with the purpose of determining human toxicity, 
metiibolisin, absorption, elimination, and other pliarmaco- 
logical action, prcfcrrcd route of administration, and safe 
dosage range; phase  2 covers  the ini t ia l  t r ia ls  on a limitcd 
number of pat ients  for specif ic  d i s e a s e  control or pro- 
phylaxis  purposes. A general  out l ine of these  phases  
sha l l  be submitted, idcntifying the investigator or inres-  
tiKators, the hospi ta l s  or research fac i l i t i es  where the 
cl inical  pharmacology will be undertaken, any expert com- 
mit tees  or panels  to be ut i l ized,  the maximum number of 
s u b j e c t s  to be involved, and the est imated duration of these  
early p h a s e s  of investigation. Modification of the  experi- 
mental design on the b a s i s  of experience gained need b e  

-red only in the progress reporrs on rhese  ear ly  phases ,  
-ithe development of the plan for the cl inical  trial, 

5 3. T h e  first two p h a s e s  may overlap and. when in- 
c . ia ted,  m a y  require additional animal da ta  before these  
phases  can be completed or p h a s e  3 can be undertaken. 
Such animal tests sha l l  h e  designed to take into account  
the expected duration of administration of the drug to human 
beings, the a g e  groups and phys ica l  s ta tus ,  a s  for example, 
infants, p r e p a n t  women, premenopausal women, of those 
human beings to whom the drug may be administered, un less  
t h i s  h a s  a l ready been done in the  original animal s tudies .  

b. Cl in ica l  trial. T h i s  phase  3 provides the nssessment  
of the  drug’s sa fe ty  and ef fec t iveness  and optimum dosage 
schedules  in the diagnosis ,  treatment, or prophylaxis of 
groups of subjec ts  involving a given d i s e a s e  or condition. 
A reasonable  protocol i s  developed on the b a s i s  of chc fac ts  
accumulated in the ear l ier  phases ,  including completed and 
submitted animal s tudies .  T h i s  phase  i s  conductrd hy sep-  
arate  groups folloi.ing the same protocol (with reasonable 
variations and al ternat ives  permitted by the plan) to produce 
well-controlled cl inical  data. For this  phase, the following 
data  sha l l  be submitted: 

i. T h e  names and addresses  of thc  inrest igntors .  (Addi- 
tional invest igators  m a y  be added.) 

ii. The  spcci!ic :iati.re of tlic invcstiKations io be con- 
ducted, togcther with information or case report forms to 
show the scope  a ~ d  detai l  of ttir planncd cl inical  ohserva- 
tions and the clinical !zboratory tests to bc niallc and re- 
p or t e d. 

111. T h e  approximate number of subjec ts  (a reasoni l i le  
range of subjec ts  i s  permissible and addi t ions may be 

and criteria proposed for subjec t  select ion hy age ,  

~ 

... 

.&d condition. 

F 

i v .  ’I.he e.;tirnaccJ durilti[m of the cl inirnl  t r i a l  iintt the  
intervals, not excecdiny, I year, at which progress reports 
sllowinp, the rcsul ts  c i f  the invcstiKacions wi l l  he sulmiitted 
IO the FooJ and Drug Adr:iinisrmtion. 
(The  notice of claimed invcstipatioiinl exemption miry he 
linlitcd to any one or nioic pli:iacs, provided the outline of 
the additional ph:rse or p h a s e s  is suhmicted bcforc sur11 ad- 
ditiorlal phases hcgin. ‘This does nrit preclude continuing 
a sLhjcct or1 the drug from plwsc 2 to  phase 3 without inter- 
ruption whilc the plan for ph;isc 3 is br ing  developed.) 

Ordinarily, a plan lor cl inical  t r ia l  will not be regarded 
as reasonable  unless ,  among other things, it  p r o r i J c s  for 
more than one indeprndcnt competent investigator to main- 
ta in  adequate  c a s e  h is tor ies  of a n  adequate  nuinbcr of suh- 
jccts, designed to record observat ions end permit evalun- 
cion of any and all disccrnible  effects attributable to the  
drug in each  individual treated, and comparable records on 
any individuals employed as controls. T h e s e  records sha l l  
be individual records for each subject  maintained to include 
adequate  information pertaining to each,  including ace ,  sex,  
conditions t reated,  dosage,  frequency of administrotion of 
the  drug, resu l t s  of all relevant c l inical  observat ions and 
laboratory examinations made, adeqtmte information con- 
cerning any other  treatment given and a full s ta tement  of 
any adverse  effrcts and useful  resu l t s  obscrved, togcther  
with a n  opinion as to wie tncr  such  effects or resu l t s  are 
artributable to rhc drug under investigation. 
. c. Inst i tut ional  review committee. I f  the p h a s e s  of clin- 
ical  s tudy as descr ibed under 1 0 a  and h above are  conducted 
on inst i tut ional ized s u b j e c s  or are conducted by an  indi- 
vidual aff i l ia ted with an  institution which agrees  to assume 
responsihi l i ty  for the study, a s s u r a n c e  must be g i r c n  that 
a n  inst i tut ional  review conimirtcc i s  responsible  for ini t ia l .  
and continuing review and approval of the proposed cl inical ,  
study. The  membership must b e  comprised of sufficient 
members of varying background, that  i s ,  lawycrs, clerp.ymen, 
ot laymen a s  wel l  as sc ien t i s t s ,  to a s s u r e  complete and 
adequate  review of the research project. T h e  memhership 
must possess not only broad competqnce to comprehend the 
nature of the project, hut a l soother  compctcncies  necessary  
to judge the acceptabi l i ty  o f t h e  pro jec tor  activity i n  terms 
of inst i tut ional  regulations, re levant  law, s tandards of pro- 
fess iona l  pract ice ,  and community acceptance.  Assurance 
m u s t  be  presented that  neither the sponsor  nor the inves- 
tigator h a s  participated in  select ion of committee members; 
that  the  review committee d o e s  nor a l low participation in  
its review and conclusions by any individual involved in 
the conduct of the  research nct ivi ty  under review (cxcepr 
to provide information to the  committee); that the investi- 
gator  will report to the committee for review any emergent 
problems, ser ious adverse react ions,  or proposed procedural 
changes  which may affect the s t a t u s  of the invest igat ion 
and that  no  such change will be made without committee 
approval except  whcre necessary  to eliminate apparent  im- 
mediate hazards;  char reviews of the  s tudy  will be conducted 
by the review committee at intervals  appropriate to the de- 
gree  of risk, but not exceeding l year, to a s s u r e  that the 
research p:ojcct i s  hcing conducted in compliance with the 
committcc’s understanding and recommenclntions: that the 
rcvirw col;..inittce is provided 311 the iiifori,)..t!a;i rn the re- 
search  project necessary  for its complcte review of tllc 
project; and that tlic review commirtec mainrnins ncltquacc 
documenrition of i t s  ac t iv i t ies  and develops adequate  pro- 
cedures  for reporting i t s  findings to thc  irisritution. The 
docunicnts mnintiinr.3 by the cornmittce nre to  iriclude the 
names and qual i f icat ions of ronimittcc meinhers, rcco~ds of 
information provided tu subjcc ts  in obtaining informed con- 
sen t ,  committee d iscuss ion  on subs tan t ive  issues and their 
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p : 
I -oIution, con:riirtc*r rcc('inni(nd.itii)ns, a n J  3art.d reports 
of s u c c c s s i s e  rcvicws . I S  t l icy  arc- pcrfornid.  Copics  of all  
doqumci:rs arc to bc rctaiiied for .\ prriod of 3 ycr:s pas t  
tlie rumpletion o r  discontinuance of the sru(!y and are to be 

i tiiaJe ov.;lilnhlc u y i i  rcquesr t o  duly authorized rcprcscn- 
far ives  of rh? Food and h u g  Adnlinis::ariort. (Fil \orahlc 
0 rccoinrwndarions b) t hc  cominirtce are su1)ject to further 

' appropriate review ntid i e i ~ c : i o n  by insti tution officials.  
" U n f ~ v o r a l ~ l c  r e c ~ r n i r n ~ i i J ; i ~ i ~ ~ n s ,  restrictions,  or ronJitions 
may not be  overruled hy the  iristitutisn officinls.) l'roccd- 
u re s  for the organization and orBerntion of insti tutional 
review rommit tces  a re  contained in guidcl incs  i s sued  pur- 
suan t  to Chaptcr 1-40 of the  Grants Administration Manual 
of the U.S. Drpartment of Health, Education, and  Welfure, 

. avai lable  from the  US. Government Printing Office. It i s  
recommended tha t  t hese  guidel ines  be followed in es tab-  
l ishing insti tutional review cnmm i t t ee s  and that the  com- 
mit tees  function according to the  procedures descr ibed 
therein. A signing of the  Form FD.1571 will b c  regarded 
a s  providing tlie above necessary assurances.  If t he  insti- 
tution, howevcr, h:ts on fi le with the  Dcpartmcnt of Hcnltli, 
Education, and. V'elfare, Division of Research Grants,  Na- 
tional Ins t i tu tes  of Health,  a n  "acceptcd general  assur-  
ance," and the  same  committee i s  to rcview the  proposed 
s tudy using thc  s a m e  procedures,  t h i s  is acceptable  in lieu 
of the  above a s s u r a n c e s  and a statement to t h i s  effcct 
should be provided with the  s igned FD 1571. (In addition 

. to sponsor 's  continuing responsibil i ty to monitor t he  study, 
the Food and  Drug Administration will  undertake invcstiga- 

Very truly yours, 

SPONSOR 

C. C.  Lushb gh, P h . D . ,  M.D. A 
SPONSOR PER 

Oak Ridge Associated Universities C.  C.  Lushb gh, P h . D . ,  M.D. A 

t ions in insti tutions pcriorlically to dctvrnrinc rslirther thc 
rommittccs arc opcratinR in accorJ with the aqsu rances  
given  by rhe sponsor . )  

11. I t  is undcrstiiod that rhr sponsor willnotify thc Food 
and Drug Administration if the invcstigntion i s  discontin- 
ued, and the rcilson therefor. 

11'. I t  is understood tha t  the sponsor  wi l l  notify each  in- 
vestigator i f  a new-drug npplicnticm is approved, or if t he  
investigation is discocitinued. 

13. If the drug i s  to tic s o l d , a  full explanation why sale 
i s  required and should not be  regarded a s  the commercial- 
isation of a new drug for r l i i r h  an appl icat ioa i s  not ap- 
proved. 

14. A statement  that  t he  sponsor a s s u r e s  tha t  c l in ica l  
s tudies  in humans will  not be init iated prior to 30 d a y s  
after the d a t e  of rcccipt of the  notice by the  Food and Drug 
Administration and  that h e  r i l l  continue to withold or to 
restrict  c l in ica l  s tud ie s  i f  rcqucstcd to do so by the  Food 
and Drug Administration prior to t he  expiration of such  3'J 
days.  If  such  rcqucst is made, the  sponsor*wil l  b e  pro- 
vided specif ic  information 8s to t h e  def ic iencies  and will 
be afforded a conference on request. T h e  30-dity delay mny 
h e  waived by the  Food and Drug Administration upon a 
s h o r i n g  of good reason for such waiver; and for invcsti-  
gat ions subject  to insti tutional review committee approval 
as  dcscr ibed in itcm 1Oc abovc, a n  additional s ta tement  
assur ing tha t  the investigation will  not be iiiitiared prior 
to approval of the study by s u c h  committee. 

PER 
Oak Ridge Associated Universities 

INDICATE AUTHOillTY 

Chairman, Medical & Health Sciences 

INDICATE AUTHOillTY 

Chairman, Medical & Health Sciences 

D i v i s i o n  

(Th i s  notice nray be amended or supplemented from t i m e  to time on the  bas i s  of the  cxperience gnincd with 
the  ncw drug. P rogres s  r rpor t s  niay be used to update t h e  notice.) 

ALL NOTICES AND CORRESPONDENCE SHOULD BE SUBMITTED IN TRIPLICATE. 
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Idcn t .  No.: 45 

TO : 

' APPLICATION FOR THE USE OF H W N S  AS EXFERIMEKTAL SUBJECTS 

ORAU/ORNL COMMITTEE ON HUNAN STUDIES 
Medical and Health Sciences Divis ion 
Oak Ridge Associated Un ive r s i t i e s  

DATE: Apr i l  8 ,  1976 

P r i n c i p a l  Inves t iga to r :  Karl F, Hzbner, M.D. 

Co-Investigators:  G .  A. Andrews, M.D. 
X R ~;;f.. Collniann, M.D. 

R. L. Hayes, Ph.D. 
L. C. Washburn, Ph.D. 
B. W. Wieland, Ph.D. 

T i t l e  of P ro jec t :  CLINICAL USE OF DL-VALINE-I-~~C FOR PANCREAS VISUALIZATION 

I. Object ives  of Experiment: 

'The goa l  of t h i s  proposed r e sea rch  i s  t o  determine i n  humans, by a Phase I 
. i /  i n v e s t i g a t i o n ,  whether DL-Valine-l-llC has  promise as a p o t e n t i a l  pancreas- 

imaging agent.  
USERDA. 

This  work is  being supported by N I H  Grant 1 R01 CA 14669- and 

11. Methods of Procedure: 

An amino a c i d  DL-valine w i l l  b e  r ap id ly  synthesized us ing  a "C l a b e l  produced 
on t h e  86 in .  cyc lo t ron  a t  Oak Ridge Nat iona l  Laboratory. 
0.714 mC per  k i l o  body weight w i l l  be given in t ravenous ly  t o  p a t i e n t s  w i th  known 
o r  suspected d i s e a s e  of t h e  pancreas. 
r ad ioac t ive )  w i l l  no t  exceed 7 mgm f o r  a 70 k i l o  subjec t .  This  i s  f a r  below the  
minimal d i e t a r y  requirement f o r  L-valine. 
as s a f e  as L-valine. The method of syn thes i s  has  been developed and is s a t i s f a c t o r y  
i n  terms of p u r i t y  and absence of contaminants. 
assay ,  and t h e  Pyro te s t  l imulus l y s a t e  test w i l l  be  used t o  r u l e  ou t  pyrogenici ty .  

Doses no t  exceeding 

The t o t a l  weight of v a l i n e  ( s t a b l e  p l u s  

DL-valine has  been shown t o  b e  a t  least 
~ 

Each dose w i l l  b e  t e s t e d  by radio-  

The r a d i a t i o n  dose of 1 m i l l i c u r i e  of t h i s  prepara t ion ,  assuming uniform whole 
body d i s t r i b u t i o n , i s  about 0.01 r ad  pe r  m i l l i c u r i e  o r  a t o t a l  of 0 . 5  rad  f o r  a 
50 m i l l i c u r i e  dose. 

S u i t a b l e  l abora to ry  tests t o  look f o r  poss ib l e  harmful e f f e c t s ,  inc luding  
hematologic and biochemical blood and u r i n e  s t u d i e s  w i l l  be  done. 

'y 

P a t i e n t s  w i l l  be  s e l e c t e d  from w i l l i n g  vo lun tee r s  and w i l l  b e  given an explana- 
t i o n  of t h e  na tu re  and d e t a i l s  of t h e  study. 

Appropriate  methods w i l l  be used t o  p ro tec t  personnel  from "C labe led  gas  
t h a t  w i l l  be  exhaled by t h e  p a t i e n t .  
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11. (continued) 

Scans of the abdomen w i l l  be  done pronpt ly  t o  attempt t o  v i s u a l i z e  t h e  pancreas.  v 
Animal s t u d i e s  suggest t h a t  a 30-minute i n t e r v a l  a f t e r  admin i s t r a t ion  may g ive  
opt imal  r e s u l t s .  

I f  t h e  human pancreas i s  v i sua l i zed ,  s u i t a b l e  c o r r e l a t i o n s  wi th  o t h e r  d i agnos t i c  
tests and s u r g i c a l  f i nd ings  w i l l  be  made. 

Animal s t u d i e s  a l r eady  done a t  ORAU suggest poss ib l e  u s e f u l  r e s u l t s .  

111. Poss ib l e  Hazards and Their  Evaluation: 

The hazards are bel ieved t o  b e  minimal. The normal person has  i n  h i s  blood 
stream a t  any one time about 120 mgm of L-valine, and we  propose t o  add about 7 mgm 
of labe led  DL-valine. Since v a l i n e  i s  a normal amino ac id  i n  t h e  body, no chemical 
t o x i c i t y  is expected. 
without  untoward e f f e c t s .  The r a d i a t i o n  dose, see above, w i l l  b e  q u i t e  s m a l l .  Thus, 
we cons ider  t h e  appearance of any harmful e f f e c t s  t o  b e  h ighly  unl ike ly .  
c a r e f u l  cl inical  and labora tory  su rve i l l ance  w i l l  be done on t h e  f i r s t .  , 

W e  have given experimental  animals r e l a t i v e l y  l a r g e  doses  

However, 

IV. Radionuclides and New Drugs: 

The l l C  l a b e l s  a f a m i l i a r  n a t u r a l l y  occurr ing amino ac id .  The "C has  a h a l f  
l i f e  of approximately 20 minutes and leaves  t h e  bloodstream q u i t e  rapidly.. 

V. Respons ib i l i ty  of P r i n c i p a l  Inves t iga to r :  v 
P a t i e n t  vo lun tee r s  w i l l  be  r e c r u i t e d  from p a t i e n t s  i n  the Oak Ridge Hosp i t a l  

and surrounding h o s p i t a l s .  
(minors and a d u l t s  incapable  of g iv ing  an informed consent w i l l  be  excluded f r o a  
t h e  s tudy) .  
t i o n .  
r e c r u i t e d  s p e c i f i c a l l y  f o r  t h e  test wi th  no promise of medical c a r e  beyond t h e  per iod 
of t h i s  s p e c i f i c  test. 
t h a t  they s tand  t o  b e n e f i t  i f  procedure is  successfu l ,  b u t  t h i s w i l l n o t  b e  used as 
an inducement t o  p a r t i c i p a t e .  

An informed consent w i l l  b e  obtained from each p a t i e n t  

The consent form to  be used is a t tached  as an appendix t o  t h i s  appl ica-  
No inducement w i l l  b e  o f f e red  t o  obta in  voluntary  consent.  P a t i e n t s  w i l l  b e  

P a t i e n t s  w i l l  have known o r  p o t e n t i a l  panc rea t i c  d i sease ,  SO 

S t a r t i n g  Date: May, 1976 

Y 
1 0 1 1 4 3 2 5  
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DIVISION REVIEW: 

The application described above has been reviewed and approved. 

Of f i c ia l  signing for the Inst i tut ion:  - 

T i t l e  

Ins t i tu t ion  Oak R i d g e  Associated Universit ies  

Chairman, Medical and Health Sciences Divis ion 

Date A p r i l  8,  1976 



W RESEARCH IJAIVER FORM 

The fol lowing waiver form s h a l l . b e  used. 

P a t i e n t :  Age : 

Date: Time: AM/PH 

I hereby r eques t  and a u t h o r i z e  M.D. t o  perform 

upon t h e  fo l lowing  d i a g n o s t i c  procedure: 

(myself) 

Pancreas  v i s u a l i z a t i o n  wi th  t h e  "C l abe led  amino a c i d  DL-valine 

I have been f u l l y  informed of t h e  p o s s i b l e  r i s k s  and understand t h a t  t h e  re- 
s u l t s  of t h i s  d i a g n o s t i c  procedure may n o t  be  n e c e s s a r i l y  of b e n e f i t  t o  me. 
understand t h a t  t hese  tests are p a r t  of a r e sea rch  program, and I do n o t  o b j e c t  
i f  any information r e l a t i n g  t o  my case ,  is published and r epub l i shed  i n  pro- 
f e s s i o n a l  j o u r n a l s  o r  medical books, o r  used f o r  any o t h e r  purpose which my physi- 
c i a n  may deem proper  i n  t h e  i n t e r e s t  of medical, educat ion,  knowledge, o r  r e sea rch ;  
provided, however, t h a t  i t  is s p e c i f i c a l l y  understood t h a t  i n  any such p u b l i c a t i o n  
or  u s e  I s h a l l  not  b e  i d e n t i f i e d  by name- & 

I 

-rs . 

Signed 

The foregoing  consent w a s  read, d iscussed ,  and s igned  i n  my presence ,  and 
in my opin ion  t h e  person so s igning  d i d  so f r e e l y  and w i t h  f u l l  knowledge and 
understanding.  

Witness 

1 0 4 9 3 2 1  
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a. DL-Valine-l-llC: 
(50 m C i  t o t a l  f o r  a 70 kg s r ib jec t ) .  

DL-Valine: 
t o t a l  f o r  a 70 kg subject) .  
tered (a, above) will le n e g l i g i b l e  compared to that of stable 
DL-valine . 

maximum of 0.714 mCi p e r  kilogram of body weight 

b. maximum of 0.1 mg per kilogram of body weight  (7 ng 
The w e i & t  of DL-valine-l-% aclminis- 

Idcdical and Hcalth Sciences D i v i s i o n  (l-ilISD), Ock R i d g e  

Assoc:i.ated UniversitLcs (OFMl) , Oak PJdge, Tennessee 

A p r i l  8, 1976 

1. NAXE OF DRUG: DL-VALIXE-l-llC, This drug will le adminis te red  i n t r a -  
. venously,  dissolved i n  a sterile nonpyrogenic s a l i n e  s o l u t i o n ,  

2. COlIPO3L~TTS : 

a. 

b. 

C. 

d. 

DL-Valine-l-llC ( a c t i v e  r a d i o a c t i v e  drug) . 
DL-Valine [nonradioact ive carrier ( s t ab le )  drug]. 

Sodiun ch lo r ide .  

Vater. .. 
.LA 3. QUANTITATIVZ COl4POSITION: S ince  the C present i n  l a b e l e d  DL-valine- 

1-11C 5s r a d i o a c t i v e  (T1/2 1 1 C  = 20.4 nh), we cannot state a completely 
exact r e l a t i o n s h i p  between the components of this p r e p a r a t i o n  a t  the 
t i m e  of admin i s t r a t ion .  From r a d i a t i o n  dosimetry c o n s i d e r a t i o n s ,  however, . 
we have determined that the naxirnm 1 l C  a c t l v i t y  that will b e  a d m i n i s t e r e d  
will not exceed 0.714 mCi per k i l o g r a n  of body weight (2 50 mCi dose f o r  
a 70 kg subject). The a c t u a l  amount of s t a b l e  DL-valine t h a t  will be 
adminis te red  w i l l  b e  determined by the amount of U C  used i n  l a b e l i n g  
DL-valine and also the time that elapses from the t i m e  o f  DL-valine-l-llC . 

. . prepa ra t io f i  t o  the t i m e  of its admin i s t r a t ion  to the p a t i e n t -  The c o w  - 
p o s i t i o n  s t a t e d  below, t h e r e f o r e ,  r ep resen t s  t h e  dosage l i m i t s  t h a t  w i l l  
be adhered t o  f o r  the components 5n this rad iopharmaceut ica l  preparation: 

c .  Sodiun chlor ide :  
(210 mg total f o r  a 70 kg subject). 

ma-ximum of  3 mg p e r  kilog'raa of body 'weight  

d. \*?.later: 
f o r  a 70 kg subject).  

maximum of 0.5 r n l  per  kilogram of body wi?.iCht (35 xnl t c t a l  

1 0 4 9 3 2 8  



Kefe..rcnce s l io~ l ld  hc made to t h e  de ta i l s  of s y n t h e s i s  and p u r i f i c a t i o n  
of ~ ~ C - A C P C  in our IE!D l l S l t 8  (dated 16  Scptcnhcr 1975) a p p l i c a t i o n  f o r  
2 s i m i l a r l y  prepared  r ad iophamaceu t i co l .  
c ' l inic.al  jnvcstigation a t  IGSII, ORAU, since Xovezber 1975.) 

(llC-ACZ'C has been  under 

DL-Vali.ne-l-llC w i l l  b e  synthesized i n  the p repa ra to ry  h o t  c e l l  a t  tho, 
86-Inch Oak Ridge Ka t lona l  Laboratory(OlS1) 's 22 l-lev proton cyclotron 
comglzx w i n g  thE fo l lowing  serles of reactions: 

0 $'CW, (hW$ pCOg 
> *  II 

ci.I CH-C-H 
3- I KCN , EMhC1 

cH3 210oc, 10 min 

0 

c\\ 
0 

NaOZI 
' >  

21oOc 

10 min 

S t c p  I 

Step I11 

0 

h'H2 0 
I 

CH CH-CH-ll!OH 
3-1 

CH3 

* Step IV 

S t e p  V 

11 Tarjietry and Product ion  of l'CO?/ CO ( S t e p J ) :  B203, prepa red  by 
hea t ing  J13B03 (F i she r  S c i e n t i f i c  C o . ,  F a i r  Lawn, N. 3.1, is fused  onto 
a g r a p h i t e  s u b s t r a t e ,  which is mounted in an a l d n u m  annulus-type 
header .  The annulus  p rov ides  a water coo lan t  flow of 15 litcrs/min. 

. The heade r  a s seab ly  is connected i n  t u r n  t o  a gas flow loop that has 
p r o v i s i o n s  for on-l ine gas purge or  r e c i r c u l a t i o n ,  
l o o p  is l o c a t e d  i n  the remote c o n t r o l  p r e p a r a t o r y  h o t  cell t h a t  is 
a d j a c e n t  t o  the cyclo t ron .  Diiring bombardzent, when He (Lif-0-Gen Inc., 
Csnbridge, Md.) is  used as the c a r r i e r  gas i n  t h e  loop, a 11CO2/11CC 
r a t i o  of approximately 4 is obtained. Outgasshg of tarset l l C  activity 
into t h e  gas flow loop dur ing  bombardment is approxhnate ly  50% complete. 
With a beam current of 150-175 P A  approximately 3 C i  of usab le  
lIC02/11Co nct-ivity are produced. 

The o u t l e t  of the 

. 
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Synthcl.:;is of DL-R~~ . . c - I . -~~C (Steps 11' and V): 
DL-val ine- l - lk  product ion rat, a s t a k i l e s s  steel ( type  316) pressure 

P r i o r  to t h e  s t a r t  o f  a 

'vessel having & i n t e r n a l  volumz of 3 ml and f i t t e d  with a b a l l  v a f t . ~  i s  
. charged w i t h  a mixture of 35 lil (27.8 ng) iscrbrttyralddlydc ( 9 S X ,  b-p.  63OC, 

Aldrich ChcnLcal Co, , Inc., l5iltmiikea, Misconsh ,  r e d i s t i l l e d  b e f o r e  use), 
72 mg (fTHcI)2C03 ( c e r t i f i e d  A.C.S., F i s h e r  Sc - i en t i f i c  Co.), 6.7 rns W4Cl 
and 8.2 mg ICCiJ (both Baker Analyzed Reagents, J. T. Caker Chcrrdcal Co., 
P h i l l i p s b u r g ,  N.J,). me gas stream from Step III, c o n t a i n i n g  I i l b  is 
bubbled i n t o  a gas absorp t ion  c o l m  conta in ing  1 m l  of 0.005 N NaOLI. 
This so lu t . ion  is then introduced i n t o  the  charged r e a c t t o n  v e s s e l  and 
t h e  c losed  vessel then r ap id ly  hea ted  t o  Z l O O C  and maintained a t  t h a t  
temperature  for 10 n in ,  a f t e r  which it is rap id ly  cooled. 
6.25 N WaOY (Fisher S c i e n t i f i c  Co.) is then introduced and the v e s s e l  
again hea ted  at  210°C for another  period of 10 min. 

One ml of 

: P u r i f i c a t i o n  ctE DL-Valinc-l-%: A f t e r  completion o f  S t e p  V the cogled 
r e a c t i o n  nixtiire is withdrawn remotely by mams of a syringe and t1ir.n 
loaded d i r e c t l y  onto a 1.5 c m  (dia . )  x 5 cm ( lcngth)  prenashed AG I-X2, 
100-200 mesh, anion exchange bed (Bio Rad Labora tor ies ,  Rockv i l l e  Center ,  
N.Y. ) i n  t h e  hydroxide f o r m .  
are r e t a i n e d  by the colurnn while c a t i o n i c  and non ion ic  components p a s s  
through. A f t e r  washing repea ted ly  wi th  d i s t i l l e d  water (%SO m l )  t h e  
colurtrn is then  e l u t e d  with 1 N RC1,  t he  process  bc-ing monitored by means 
of a s h i e l d e d  gama probe. Tho, a c i d i c  e l u a t c  is loaded  o n t o  a prcwashed 
1.0 cm (dia . )  x 15 c m  ( length)  AG 50\J-X2, 50-100 mssh, c a t i o n  exchange 
bed  (Bio Rad Labora tor ies )  in t h e  hydrogen form. C a t i o n i c  DL-ualine-l-llC 
i s  r e t a i n e d  w h i l e  a n i o n i c  m a t e r i a l  passes through the c o l r ~ m .  A f t e r  . 
washing r epea ted ly  with d i s t i l l e d  water  (Q30 =I), t h e  c o l u m  is f i n a l l y  
e l u t e d  wi th  0.2 N NaEl, the process again beiug monitored w i t h  a s h i e l d c d  
gamma probe t o  n i n i d z e  the volurne of eluate con ta in ing  the product 
(Q15 ml) . 
t o  NHSD, 0 P . U  f o r  final process ing ,  

Anion-ic components, i n c l u d i n g  DL-valine-l-llc, 
. 

This  s o l u t i o n  is c o l l c c t e d  i n  a ster i le  b o t t l e  f o r  t r a n s p o r t  

3 7  

Assessment of P u r i E .  
been assessed by t h i n  l a y e r  chromatography ( t lc)  (Eastman s i l i c a  gel, 

The p u r i t y  of t h e  DL-valine-l-Ik product  has 

ChromaZrali Sheet  13.179) us ing  a n  n-tutano1:water: a c e t i c  a c i d  (100: 1.0 :5  
v/v) solvent system and also by conparison of i ts  t i s s u e  d i s t r i b u t i o n  
i n  animals  w i t h  those t h a t  have previous ly  been ob ta ined  with corz i e rc i a l ly  
a v a i l a b l e  DL-valine-l-14C (New Englaild Nuclear Corp., Boston, Mass.). 
P y r o z m i c i t y  tests of the D L - v ~ I ~ I L ~ - ~ - ~ ~ C  prochc t by s t a n d a r d  USP t e d i n i -  
ques have been negat ive .  
of lIL-valinc-l-11C as t he  r e s u l t  of radi.ol.ysis. 

There has  a l s o  been no i n d i c a t i o n  of decoinposit ion 



F i g u r e  1 shows a t o r s o  scan  of  a dog ob t s ined  vi th  intravenously 
adminis t c r e d  DL-valine-l-llC. 
barb i ta l  at 39 n.in p o s t i n j e c t i o n  o€ DL-valine-l-11C and scanned froin 
40-60 minutes  pos t i n j c c  tion. 
(based on l l C  counts) i n  this animal after b c i n z  s a c r i f i c e d  and a u t o p s i e d  
a t  2 br p o s t i n j e c t i o n .  

Tine ar*.-inal was arlcsti i~~t5zed w i t h  pen to- 

Table 1 shows the t i s s u e  d i s t r i b u t i o n  

Table  1 a l s o  shom t i s s u e  d i s t r i b u t i o n  d a t a  a t  33 min p o s t i n j e c t i o n  for  
Even though 

the v a l i n e  appears  t o  have c l e a r e d  soasvhat from all t i s s u e s  by  2 hr 
p o s t i n j e c t i o n ,  the pancreas-to-other-tissue concen t r a t ion  r a t i o s  are similar 
f o r  the two sets af data .  
after i n t  ravsnous a d m i n i s t r a t i o n  of TIL-valine-l-.lkI 
t i s s u e  d i s t r i b u t i o n  based  on llC counts frorn this anirnal and also i n c l u d s  
t i s s u e  concen t r a t ion  d a t a  a t  33 min for a series of foi i r  rats g i v e n  
commercial DL-~a l ine - l -~ 'k .  

* a series of four dogs given co,3-tlercial DL-valine-l-14C. 

F igu re  2 shoxs an image of a rat killed 30 mln 
Tab le  2 shovs the 

(See s e c t i o n  6 f o r  more animal data.) 

5 .  METHODS, FACILITIES AND COXTRdLS: 

The s o l u t i o n  c a n t a i n i n g  the p u r i f i e d  UL-valine-l-''C w i l l  'be t r a n s p o r t e d  
from the ORNL cyc lo t ron  complex t o  HHSD, ORAU l o c a t e d  on Vance Road i n  
Oak Ridge ( t r i p  time, 6-5 nin) . 
stirred c o n i c a l  beaker, the pH of  the s o l u t i o n  will b e  a d j u s t e d  to 
7.0 2 0.2 w i t h  1 N F l C l  us ing  a combination e l e c t r o d e  and pM m2tcr. 
s t e m  o f  the elcctrode,when n o t  i n  u s e , w i l l  b e  s t o r e d  i n  0.9% b e n z y l  
a l c o h o l  and vi11 be r i n s e d  r epea ted ly  with sterile w a t e r  b e f o r e  each 
p r e p a r a t i v e  use.) 
nonpyrogenic  0.22 JI m i c r o f i l t e r  ( N i l l i p o r e  Corp., Bedford, 3Iass.) i n t o  a 
precappo,d, p r e s t e r i l i z e d  vial (nu l t ipunc tu re  type ,  Wneaton G l a s s  Co., 
Millville, N.J. ) .  A p o r t i o n  of t h e  s o l u t i o n  will be removed f o r  f i n a l  
radioassay u s i n g  a sodium i o d i d e  crystal . ca l ib ra t ed  with NBS s t a n d a r d s  
(a prev ious  prelirrcinary i o n  chaniber assay w i l l  have been made at the 
c y c l o t r o n  f a c i l i t y ) .  
pyrogens u s i n g  the P y r o t e s t  Limulus Lysa te  technique  (Difco L a b o r a t o r i e s ,  
D e t r o i t ,  M i & . ) .  The short h a l f - l i € e  of llC (20.4 m i n )  p r e c l u d e s  t e s t i n g  
w i t h  rabbirs i n  the convent iona l  USP Iilanner, and, a l though this parti- 
cular limulus t echnique  normally r e q u i r e s  an hour  f o r  canrpletion, it 
s h o u l d  act as a test  f o r  gross pyrogen contaminat ion d u r i n g  the pzriod 
of  t ine r e q u i r e d  f o r  r ad ioassay  and t r a n s p o r t  of the p r e p a r a t i o n  t o  the 
s i t e  of a d m i x i s t r a t i o n  (Q15 min). 
r eco rd  AS w i l l  the s t a n d a r d  US? s t e r i l i t y  test. 
DL-valine-l-1k will f i n a l l y  be 1abeI.ed as to  its assay and t o t a l  cc.ntent: 
(see s e c t i o n  7). 
c o n t e n t  just p r i o r  t o  adminis t r a t i o n .  

A f t e r  be ing  t r a n s f e r r e d  t o  a nasnetically 

(The 

The s o l u t i o n  w i l l  then  be f i l t e r e d  through a steri le 

A p o r t i o n  of t h i s  s o l u t i o n  will also be t e s t e d  f o r  

The full tes t  will becoma part oE the 
The v i a l  c o n t a i n i n g  the 

Each DT,-valine-l-llC dose w i l l  be assayed f o r  a c t i v i t y  
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11 
Prcpnrztt<o:1 of each batch of  DL-vslinc--l- 
carried out  i r i  a p o z i t i v e  p rc::;suri! clean F O : ~  equipped w i t l c  vertical 
larufuar f l ou  hoods having air c u r t a i n s  (Envirco, Albucluerque, N.P1.) . 
All g1sss;rrarz w e d  w i l l  be p r c s t e r i l i z e d  by s t e m .  Each batch of: 
DL-valLiie-l-11C will he  given a \mt,ch nudber and all p a r t i c u l a r s  
r e l a t i v e  t o  its prepa ra t ion  and use w i l l  be cn tc rcd  i n t o  a master 

C for c l . t n i cn l  use v.i.11 bc 

log book. 

a. P r e c l i n i c a l  I n v e s t i g a t i o n s  

1. A n i m l  s t u d i e s  

All animal  s t u d t e s  of DL-v~linne-l-~~C and DL-valina-l-llC have been 
. d i r e c t l y  superv ised  by L. C. 1Jashburn and R. L. Hayes. G. A. Andrew 

and K. F. €&ner have p a r t i c i p a t e d  i n  t he  evaluatLon of the d a t a  (see 
Appendbc on Biographica l  f i l z t e r i d )  . 
The i n s e r t i o n  of r a d i o i s o t o p i c  l a b e l s  i n t o  the I n t r i n s L c  s t r u c t u r e  of 
organ-ic compounds and b i o l o g i c a l  substances t h a t  have high a f f i n i t i e s  
f o r  s p e c i E i c  t i s s u e s  is an  i d e a l  method of labeling, s i n c e  s t r u c t u r e s  
are n o t  a l t e r e d .  
dates f o r  use i n  label ing  such agen t s  f o r  nuclear madica l  d i agnos i s  
by scanning. Their decay is accom2lishe.d by photon emiss ion  i n  t h e  
form of p o s l t r o n  a n n i h i l a t i o n  r a d i a t i o n  which can be u t i l i z e d  f o r  
convent iona l  r e c t i l i n e a r  scannkig o r  €or co inc idence  d e t e c t i o n  techni- 
ques such as p o s i t r o n  emission t r ansax fa1  tomography u t i l i z i n g  cocrputer 

that may s h o r t l y  coae i n t o  its OiJn i n  n u c l e a r  medica l  techuolcgy (1). 
Of t h e s e  three rackionuclides, llC is t he  obvious choice  as a l a b e l  
because of its longer  h a l f - l i f e  (20.4 n i n ) ,  although, even  w i t h  t h i s  
rad ionucl ide ,  r a p t d  t i s s u e  d i s t r i b u t i o n  is n e c e s s a r i l y  r e q u i r e d  of 
any radiopharmaceut ical  agent that is l abe led  w i t h  it. 

The rad ionucl ides  %, 13N, and 150 are a l l  candi- 

L J  r econs t ruc t ion .  l'nfs l a t t e r  method is an ins trimentatSon tcchnique 

'r' 

One of the most important  d i a g n o s t i c  problems in nuclear medicine is 
the need f o r  a more suitable agent  f o r  pancreas imaging (2). 
of t h e  pancrezs  is the fourth l ead ing  cause of cancer  d e a t h s  i n  the 
United S t a t e s  ( 3 , 4 ) ,  being r e spons ib l e  €or the dea th  of approx inz te ly  
7000 persons each y e a r  (5). 
conba t t ing  this d i sease ,  as evidenced by t h e  p r e s e n t  5-year s u r v i v a l  
rate of 1.5% f o r  p a t i e n t s  diagnosed as having p a n c r e a t i c  carcinoma, 
comparsd t o  1.0% i n  1940 (6). 
more t o  t h e  l a c k  of r e l i a b l e  d i agnos t i c  techniques than to the non- 
a v a € l a b i l i t y  of adequate t reatment  procedures.' 

The most r e l i a b l e  non-surgical  d iagnos is  of p n n c r a a t i c  carcinona a t  t h e  
r e s e n t  t i n e  involves  imaging t h e  pancreas  w i t h  thc rad iopharmaceut ica l  

~ 5 S c - ~ e l e n o m e t h i o a i n c  coupled with a 9gnTC c o l l o i d  liver scan to perinit 
s u h t r a c t i o n  of i n t e r f e r i n g  r a d i a t i o n  from the liver (7) . 
se lenoneth ionine  has a nuinbcr of disadvantages a s s o c i a t e d  with its use 
( 8 ) .  One problem is rhc high r a d i a t i o n  dose t o  t h e  p a t i e n t .  SelenLui-75 
has a long phys ica l  half-lil'e (120 days) 2nd 75Sc-selenometliionine in 
turn has a long b i o l o g i c a l  h a l f - l i f e  (20 days). 

Carcinoma 

Very l i t t l e  p rogres s  has b e e n  made i n  

This  poor s u r v i v a l  rate seem t o  be due ' 

tlowkver, 15Se- 

'RtTs results in the 
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expor;ure oE the  pct t tcnt  t o  r a d i a t i o n  for il much l o n g c r  t tn= t h i n  i s  
rcqu.irc*I f o r  die d ingnos t i c  procedure ( 8 ) .  The most :ir.uire probleiz, 
ho.Jcvc?r, -is thc i n a b i l i t y  of the agent t o  c l e a r l y  del incatc  n e o p l a s m  
a s s o c i a t e d  w i t t i  tlic pancreas.  Uptalcc: of 7 S ~ e - s c l e n o r n c t ~ ~ i o n i n e  e w n  
by a norstal pancreas is n n t  u n i f o m  fron p a t i e n t  t o  p a t i e n t  and often 
nanspec i f i c .  
negatfvcs a r e  obscwad (9, 10). 

S i z n i f i c a n t  percentages of both  fa l se  p o s i t i v e s  and false 

A nurrbcr of l a b c l e d  amino acid p repa ra t ioas  have been i n v e s  t i g a t c d  a s  
p o t e n t i a l  radiopharr;?aceuticaIs for pancreas scanning (11-1 3) , b u t  the 
biocheni ics l  b & a v i o r  of t he  r a d i o a c t i v e  label g e m r a l l y  d i f  f c r s  greatly 
frocl t h a t  of the n a t u r a l  anino acfd. This mkes l l C  an obviovs c h o i c e  
for l a 3 e l i i i g  amino ac ids  for  p a n c r e a t i c  i m g i n g ,  s-hce t h e  biochemical 
u t i l i z a t i o n  of t h e  l a b c l a d  compound should be  s i m i l a r  i n  rnagnituds t o  
that of the n a t u r a l  amino ac id .  

' Studteu i n  t h e  mome usizre D L - ~ a l i n e - l - ~ ~ C  (14) shoved this amino a c i d '  
t o  b e  one of the b e s t  n a t u r a l  amino acids wi th  regard  t o  pancreas  up tdce  
and pancreas  s p e c i f i c i t y ,  and we have adapted the hLgh t empera ture ,  hi& 
pressure S t r e c k e r  synthesis developed for ca rbowl - l abe led  l l C - 1 -  
aribinocyclopentanecarboxylic acid (llC-ACPC) (25) to t h e  synthesis of DL- 
val ine-1-11~.  

The uptake of DL-valine-l-'"C by t h e  pxtcreas  is almst coiaplete at 
15 min p o s t i n j e c t l o n  b u t  does i n c r e a s e  somewhat hetveen 15 and 60 min 
y o s t i n j c c t i o n  while the  concent ra t ion  i n  most other t i s s u e s  d e c l i n e s  
(Table 3); therefore, i n  view of t h e  20.4 min half-life of llC, 20-30 
min p o s t i n j e c t i o n  is perhaps the optimux tine to beg in  a scan .  Added 
carrier DLLva l ine ,  up t o  5 mg/kg, has no e f f e c t  on the t i s s u e  d i s t r i -  
b u t i o n  i n  t h e  rat (Table 4). 

We have  c a r r i e d  out s t u d i e s  of t h e  t i s s u e  d i s t r i b u t i o n  of IIL-valine i n  
a wide v a r i e t y  of animal  species i n  order t o  assess t h e  importance of 
specfes di f ie rences  in t he  d i s t r i b u t i o n .  These s p e c i e s  included the 
hamter (see Table S), rat  (Table 2, 3, and 4, and Fig. 2), 
r z b b i t  (Tkble 6)  ,and dog (Table 1 and Fig. 1) . A I 1  of these spzcies 
showed good pancreas uptake, although t h e  pancreas s p e c i f i c i t y  v a r i e d  
i n  the fol lowing order:  hamster > rat > dog > rabbit. 

A Norr i s  5123C hepatoma shoxed no p r e f e r e n t i a l  uptake of DL-valine-1- 
l4C (Table 7). 
by a d e f e c t  (non-radioactive area) i n  t h e  normal p a n c r e a t i c  image produced 
w i t h .  DL-valine-l-11C. 

One p o t e n t i a l  p roblen  i n  the we of DI.-valine-l-llC arises fron the 

. 
P a n c r e a t i c  cancer  would thus b e  ehTected to be diagnosed 

i f i c a n t  decarboxyla t ion  encountered i n  a d m i n i s t r a t i o n  of DL-valine- 

e x h a l a t i o n  of r a d i o a c t i v e  14COg) t o  t h e  extent of lSZ i n  3 nin and 33X 
i n  120 min (Table 8) i n  the rat. 
i s o l a t i o n  of the  1 l C O 2  p re sen t  i n  a p a t i c n t ' s  breath d u r i n g  seaming 
i n  order t o  p r o t e c t  t h e  perSorti\cl performing the scan. 
a t o t a l  body r e t e n t i o n  s tudy  of l)L-valiiic-l-llC i n  rats are s110;m i n  
Table  9. 
(and feces) measured 27% i n  30 n i n  and 4% i n  120 min. 

ST 1- 4C (or L-vrtlin?-1-14C). The ambo acid is decnr3oirylated ( w i t h  

This will n e c e s s i t a t e  the v e n t i n g  o r  

The results of 

l'he t o t a l  loss of label  through the exhaled b r e a t h  and urine 

1 0 4 9 3 3 3  
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2. 'I'oxic Fty  

W 

7. 

l lte LD50 of in trapz i tonea l ly  administered L-valine in rats is reported 
as 5.38 g/kg and the  I)-isomer is reported as being even less toxic (17)  . 
At the  dose l eve l  of the drug which w e  would use for pancreas inal;Lng 
( 0 . 1  mg/kg or less), we would expect no tox ic i ty ,  s.ince we 1.611 hs beloig 
the IDSO val.ue by a factor of approximately 50,099." 
Committee on H u i l  Studies has appovc3d the use o f  DL-valtne-1-11C as 
outl ined in t h i s  application (see Appendkc for mm5ership of coninittee 
and biographical material) .  

'fie 0RAU/0XL7a 

3. Radiation D o s I w t r y  

Carbon-11 has a 20 .4  min half-life decaying by positron emission (994-X) 
to  s t a b l e  113, Becnuse of its short h a l f - l i f e  the radiation dose to 
pnt-ients w i l l  be xzin€maZ. As a guide it has been est imated by the ORAU 
Radiopharmaccu';ical Internal Dosinstry Informatiorr Center (headed by 
I?. J. Cloutier) that the coniplcte decay of 1 nCi of DL-valke-l-''C 
uniformly dis tr ibuted in a 70 kg hurnzin, assuming no excretion, would 
produce a whole body raziation dose of 0.01 rads or a total of  0.50 rads 
per 50 m C i  (the maximim proposed administered dose of DL-valins-l-11C) . 
Table 10 givas Jetai1.s of the expected radiation dose to various organs 
in the human e s t b a t e d  from animal data. The hllISD, ORAU N d i c a l  Radfo- 
nuclide Committee has approvcd the use o f  DL-valine-l-llc from a patient 
safety standpoint. 

b.  Previous Marketing: 

This llC-labeled dru$ has not  been marketed before. 

c. Drug Combination : 

DL-Valine-l-llC is not a covbination of  previously marketed drugs. 

LAGEL AND INFOilPIATIONAL MATERIAL: 

The label to be used with DL-valine-l-''C w i l l  have the fol lowing form: 
DL-VALINE-l-llC (FOR I .V. INJECTIOX) 

! Assay m C i / d  as of 
Volume ml: Eatch No. 

Exc i rat i OR Time 
CAUTIOS : INVZSTIGATIOXAL NEW DXUG 

w 
-__I CAUTIOS : RADIOACTIVE PIATERIAL 

Oak K5dge Assoc. Univ., Oak Ridge, Tn. 
- * "lie daily minimura dietary requirement for L-valtne i n  matt is SO0 mg. 

This amount of L-vali.nc is given intravenously to p a t i e n t s  on t o t a l  
parenteral alimentation (Adnosol 591, page 502-503, PDR 13 76). 

1 0 4 9 3 3 4  



9 PROGLWSS OF I?lE IL~CfESTIGATIOE: 

The p rogres s  of t h e  invcs  t i g a t i o n  and evidence o f  . o s f c t y  and effective- 
ness of the drug w i l l  be  eva lua ted  by G. A. Andrevs, K. L. llaycs, 
K. F. Hz3ner, and th2 sponsor ,  C. C. Luslibaush, Ph.D., H.D.,  Chairman 
of t h e  OKhU H2:Itcal and f r ca l th  Sciences Div is ion ,  w i t h  a d v i c e  fros the 
ORAU I-iedical Advisory C o r n i t t e e  and the O P ! d l / O ~ L  C o r n i t t e e  0% II~man 
S t u d i e s  (see a t t a c h e d  lists and biographies in  the Appendix). 

' 

10. CLIE'IC-4.L STUDIES 

Phases I and 11, c l i n i c a l  pliannacology, i n  this s tudy  w i l l  cons is t :  of 
observations on the metabolism and t o x i c i t y  of DI~-vaLine-l-llC together 
r .7 i th  pre l imina ry  ol>servat ions on tho,  rad iopharmaceut ica l '  s pancreas-  
l o c a l i z i n g  propertXes.  

P a t i e n t s  (33) for this s t u a y  w i l l  be mainly those referred by 
Dr.  Reid Collmam, a g a s t r o e n t e r o l o g i s t  from Knoxvi l le ,  Tennessee,  
Other p a t i e n t  v o l u n t e e r s  w i l l  be r e c r u i t e d  from p a t i e n t s  in the Oak 
Ridge Hospital and surrounding h o s p i t a l s .  
evidence of p o s s i b l e  p a n c r e a t i c  d i sease ,  %.e., symptors and laboratory 
f i n d i n g s  s u g g e s t i v e  of p a n c r e a t i c  carcinoma and/or  h a v i n g  a d i a g n o s i s  
o f  c h r o n i c  a l c o h o l i c  p a n c r e a t i t i s .  Th i s  latter group of p a n c r e a t i t i s  
p a t i e n t s  shou ld  p rov ide  a s u f f i c i e n t  nunber of n e g a t i v e  s u b j e c t s  for 
us to develop r easonab le  criteria for t h e  c h a r a c t e r i s t i c s  of the nornal 
p a n c r e a t i c  scan wi thou t  r e s o r t i n g  t o  normal v o l u n t e e r s .  Tine DL-+dine- 
l - l lC  stucly is expected t o  cover  a p e r i o d  of 1-1/2 t o  2 years. 
adult subjects will be s t u d i e d .  
that th-is is an exper imenta l  procedure,  that it mistit have some tosic  
e f f e c t  (a l though we h o w  o f  no s p e c i f i c  t o x i c i t y  t h a t  is at all l i k e l y )  
and that the procedure w i l l  cause a r a d i a t i o n  dose  of approximate ly  
1.6 to 4 r a d s  to  t h c  pancreas  and approximately 0.2 t o  0 . 5  rads t o  the 
whole body when between 20 and 50 m C i  of DL-valine-l-llC are a d d n i s t e r e d .  
h'o DL-valine-l-llC closes vi11 he given wi thout  the infortzed consent  of 
the p a t i e n t .  Subjects 5-nccapable of giving an informod conscot will be 
excluded fron the study.  

They will b e  s e l e c t e d  for 

Only . 
Each p a t i e n t  w i l l  be fu l ly  inforned 

A copy of the inforn.~cl c o n s e n t  form is a t t a c h e d ,  

For dos i r~e t ry  purposes 2nd t o  dctcrniine op t ima l  timing of scanning,  blood 
levels of r a d i o a c t i v i t y  w i l l  be clatemi.ned a t  f requai l t  in t e n d s  dur5.nS 
thc f i r s t  1. to .1-1/2 hours a f t e r  i n j e c t i o n  of the rad.ioF;l~nnnacetit~c~l. 
A d d i t i o n a l  i n fo rma t ion  for r a d i a t i o n  dose estimates w i l l  be g a t h e r e d  by 
whole body count ing  and detcrm-ination of the r a d i o a c t i v i t y  excreted fn 
t h c  u r ine .  

I 0 4 9 3 3 5  



e' If any abnormali ty  -in c f i n i c a l  o r  latorator>* obse rva t ions  is seen, 
a p p r o p r i a i e  follo;g-u,o s t u d i c s  p r i l l  be carried out. If the a b n o r n a l i t y  

.- appears  s e r i o u s  ,x.7e w i l l  stop a l l  f urthr clinical tr ials and ir,nediatcly 
n o t i f y  t h e  Food and Drug hd,minis t r a t i o n .  

Expired COz from p a t i e n t s  r e c e i v i n g  DL-valinc-l-llC (see Table S) w i l l  
be t rapped  5n a s h i e l d e d  C02 adsorbant  contaLner t o  yrotcct the s c a n n i n g  
p e r s o m e l .  
will be determined by coxpt r ing  t h e  a c t i v i t y  5.n the CO2 adsorbent 
c o n t a i n e r  with an a l iquot  of t h e  DL-valinz-l-1lC dose g iven  the patient. 

The p r i n c i p a l  ques t ions  t o  be answered are: 

1. 
at the dose levels proposed? 

c i e n t  t o  permi t  p a n c r e a t i c  imaging? 
3. 
rate and e x c r e t i o n  p a t t e r n  for DL-valine-l-llC i n  humans? 
4. 

The sponsor  w i l l  n o t i f y  the Food and Drug ldninistration if the investi- 
g a t i o n  is d k c o n t i n u e d ,  zmd the reason for it. 

The sponsor ~~511 notify the i n v e s t i g a t o r s  if a new drug  a p p l i c a t i o n  i s  
approved. 

There are no plans for s e l l i n g  t h i s  drug; Ozk E d g e  Assoc ia t ed  U n i v e r s i t i e s  
is a n o n p r o f i t  co rpora t ion ,  and our i n t e r e s t  is only i n  the b a s i c  and 
i n t r o d u c t o r y  c l i n i c a l  r e sea rch  phase of this work. 

The sponsor  w i l l  not  p e r d t  i n f t l a t i o n  of c l i n i c a l  s t u c l i e s  of DL-valine- 
l-lk p r i o r  t o  33 days a f t e r  tile d a t e  of reccTpt  0 4  not:ice of th i s  
a p p l i c a t i o n  by the Food and Drug Adn in i s t r a t ion .  
to withhold  o r  to restrict c l in- ica l  studies if requcstect  t o  do so by the 
Food and Drug A d m h i s t r a t i o n  p r i o r  t o  the expiration of such 30 days. 

. .  11 - 

A t  the t e rmina t ion  of the s tudy  the p e r c e n t  e x p i r e d  11C02 

Arc. there any unsuspected t o x i c  e f f e c t s  of DL-valine-l-l'C on huiuns . 

11 
- 

w 2. ' l u ' i l l  the uptalcc of lX.-valin~-l- C i n  the humn panc reas  be suff5-  

For purposes of r a d i a t i o n  dos imtry ,  what is the b l o o d  clearance 

What -is t h e  optimum dose and s c u m i E g  tins for panc reas  v i s u a l i z a t i o n ?  

11. 

12. 

13. 

' It). 

i-!e also w i l l  c o n t i n u e  
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After Intravenous hclm-i.n-is triltj .on. 

Conmzrcial 14 a . . UL-Vbli*e-l-llC 
1IL-Valine-l- c Prep arn t ion  

Tissuc (30 nin post:injection) ' (2 hr powtia2ct fon)  

b .  rercen t k h i n i s  tered ~ ) o s e / g  

I'anc r eas 0.100 2 0.015 . 0,087 

P,mcreas-to-Tissue Canc. Ratio 

Ltver 
Spleen 

Kidney 

-Lung 

3:uscle 

Smal l  intestine 

Marrow 

Blood 

ThyIllUS 

Adrenal 

Urine 
Heart 

6.36 2 1.U 

S . 6 4  - -I- 1.18 

4.65 5 0.43 

7.97 3 0.75 

12.89 5 1.56 

4.39 -I- 0.85 
--r 

11.99 3- 3.49 

9.64 2 0.42 
8.09 5 1.18 

5.73 2 0.72 

0.39 -t. 0'.14 
8.80 5 1.08 

I 

1-80 

12.04 
- 

- . .  

4.78 

14.79 
- 

.. 
Lymph node 4.62 20.d9 ' 

~~~~~ ~~ 

a 

b 
Average of 4 animals 2 S.E. 
Normalized t o  a body weight of 10 kg. 



Comer cizl I I L - v ~ I . ~ ~ ~ - I . - ~ ' c  . 
l(tc" Preparation .. T i s s  ii", D I , - - V ~ ~ - ~ ~ C = I . .  

b - Percent Adm~intstered I)osc./-c 

Pancreas 6.47 - + 0.64 5.61 . . 

- Pancrcas-to-Tissue Conc. Ratio 

Liver 
Spleen 

Kidney 

L m s  
Muscle 

Mar row 
Smal l  i n t e s t i n e  

Blood 

9.8 & 0.2 
12.5 2 1.9 

12.0 - -1- 1.'3 
15.3 2 1.8 
33.2 1 5 . 2  

7.8 5 O . G  

5.7 - -1- 0.5 

20.3 5 4.0 

9.1 
. 1.0.2' 

9.8 

14.7 
26.8 

9.2 ' 

7.5 

29 .I 

a Average of 4 anircals S.E. 
Normalized to a body weight of 250 g. . . 



Table 3 

Effect 01 Tina on the T i s s u e  Di.stribution of D L - V z ~ l i n e - l - ~ ~ C  (0.021 ng/kc) in 

the Kat. 

Pancreas 

L i v e r  

Spleen 

Pichey 

Lu3g 

I-luscle 

Mar TOX 

Small intestine 

Blood 

5.84 0.34 

0.67 5 0.02 
0.68 5 0.03 
0.68 0.03 

0.54 5 0.03 
0.24  5 0.01 
0.77 2 0.04 
1.14 -- 4- 0.011 

0.46 3- 0.06 

6.47 2 0.64 
0.66 5 0.06 
0.54 c 4- 0.05 
0.54 2 0.01 0.55 -c 4- 0.01 . 

0 . 4 3  2 0.01, 

6.86 rfi 0.10 

0.55 2 0.01 
0.58  - 4- 0.03 

0.35 2 0.01 
0.21 2 0.03 0.16 50.00 

0.82 2 0.03 0.81 2 0.02 
1.14 5 0.06 1.03 - 4- 0.07 

0.34+-0.03 0.27 5 0-01 

a Average of 4 animals 5 S.E.; normalized t o  'a body weight of 250 g. 

.. 
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in the Kat at  39 ltinutes Postinjection. 

a 
Pancreas/TiGue Conc. Patio - 

5 . 0  n& - T i s s u e  o .021 m::lkg 1.0 riz/ks; 

: Liver 9.8 0.2 9.7 2 0 . 4  9.6 & 0.6 
Spleen 12.5 2 1.9 10.1 2 0.3 10.3 5 0.6 
Eidney 12.0 2 1.3 9.7 2 0.3 11.0 2 0.G 

Lung ’ 15.3 21.8 13,850.6 . 35.3 - i 0.6 
Hus cle 33.2 f 5.2 29.5 2 2.0 27.9 2 2.3 . . 
Narrow 7.8 2 0.G S.2 2 0.6 8.1 2 0.4 
S m a l l  intestine 5.7 3- 0.5 4.5 . -  -I- 0.3 6.6 51.6 . 

Blood 20.3 2 4.0 24.5 2 1.2 * 24.5 2 1.7 

a Avzrzge of. 4 animals 2 S.E. 

10119342 
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Table 6 

Tissue Distribution of lX,-Va1~nc-1-14C (0.027 ng/kg) 

i n  the hbb; i t  at 30 Knutcs Postinjcction. 

Tissue Pancreas/Tissue Cone. RatZo 
8 

Liver 4.7 - + 0 .8  

Spleen 3.1 - -!- 0.4 

Kidney 3.2 2 0.5 

Lung 4.3 2 0-7 
I Ius  cle 14-7 5 1.8 
sindl inies tine 2.3 0.2 

Harrow 6.0 2 1-5 
Blood 4.8 - 4- 0.7. 

Thymus . - 5.1 lk L O  .. 
Adrenal 4.3 5 0.8 
Heart 5.5 J- 0.8 
Lymph noda 3.6 2 0 . 4 .  

Average of 4 animals 5 S.E. a 

_. 

i 
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Table 7 

Tissue D i s  tributioii of DT-Valine-.l-'t)C (0 -03.1 nig/kg) 

.. at 30 Ninutcs Postinjection in R a Z s  Eanring the Xorris 

5123C Hepatom. 

Tissue Percent Adnrtnis tored Dose/ga 

Tunor 0.79 2 0.05 ' . 

Pancreas 3.92 5 0.40 

. Liver 0.65 3 0.05. 

'h 

Spleen 0.88rfr,0.08 * 

Kidney 0.67t0.02 .- 
Lung 0.62 rfi 0.05 

Muscle 0.19 0.61 

Marrov 0.97 2 0.05 
Small intesthe ' 1.28t0.09 
Blood 0.33 0.01 

a Average of 4 animals 5 S.E.; normalized to a body 

weight of 250 e. 

Y 
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- 1  m o l e  8 

1 f I c  
Rate of Decarboq’lation of DL-Valinc-l- 

by I - h l e  Buffalo kits. 

2nd L-Valinc-l-  

14 a Time ( n i b )  Cumlative Percent khaled as CO2 

1bc L-va 1 ine-l- 14c I)J,-Va 1:’Cnc-l- 
5 2.5 2.7 

10 
15 
30 
45 
60 

90 
120 

6.3 
9.8 
18.2 
24.1 
28.1 

31.74 
34.1 

6.3 

9.7 
17.7 
23.0 

25.8 

29.8 

31.4- . .  

a Avernze of two animals. 

, 
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I1 Fischex rats as C02 

*f -in2 (1ni.n) Z AZ:tCn5stcred ".C Lost 4- S.E. 

15 12.6 51.2 . 

30 27.1 2 0.8 
60 41.3 5 1.1 
90 44.5 2 0 . 5  

120 48.1 5 1.0 

- .  

- .  

. .  

. .  
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. .  

Tat IC 10 

Es tir;.ated Radiation Dose From DLIValFne-l-llC to 
n Organs in Nan. 

r .  fisstie Radiation Dose (rzida) 150 k i  

Pancreas 4-00 

L-iver 1-10 

Kidney 1.20 
Spleezl 0.95 

Lmer 0.85 . 

Muscle 0.65 
Small i n t e s t i n e  1.60 - 
Bone miLTrOiq 0.65 

Adren a1 1.15 
Ovary ' 0.50 

T e s t i s  0.42 

Based on 30-ninute tissue distribution i n  the cog 

following intravenous adininis trztiorr of  DL-valine- 

l-% (0.027 rog DL-valinejkg) assuming no further 
. 

change i n  distr ibut ion.  

a 



c 

Fig .  1 Scan of a normal mo9,grel dog started 40 min after I.P. 
i t i j  ec t i o n  of ~~-v:~iine-1-11~. 
pancrens t ha t  r.7as obtained. . 

KO te v i s  u a r i z  a t i o n  of 

F i g .  2 Anger camera p o s i t r o n  i m z e  of rat 30 ntin a f t e r  
a h n i n i s t r a t i o n  of ~ ~ - v a l i ~ - 1 - 1 1 ~ .  . 

1 0 4 4 3 4 9  
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. 

3Ielvin E. Koons, J.D. 
Y-12 Area,  Euilding 9704-2 
Union Carbide Nuclear Com2any 
P. 0. Box Y 
Oak Ridge, Tennessee 37830 

Robert D. I.clnge, N.D. (Chairman) 
Asslis t a n t  Director 
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Nenorial Rezcarch Cen tcr & H o s p i t a l  
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John E. Stomr, N . U .  
Dixcc to r ,  Blic~J.ogy D i v 5 s i o n  
O& FLclge Matioizal T&oratory 

- O a k  Ridge, Tennr-ssee 37833 

Joan E. Woods, M.D. 
P s y d h i a t  ris t 
O a k  Ridge l k n t a l  Hea l th  Center  
O a k  E d g e ,  Tennessee 37830 

George B. Hutclili.son, N.D. 
Pro fcs s o r  of Epiidemio logy 
Harvard Uxiversity School of P u b l i c  Ilealth 
55 Sha t tuck  
Boston, PiassacSnsetts 02115 

John 21. Johnstpn, Fh.D. 
Dzpartnent o f  E i o c i x e r c  t r y  
U n i v e r s i t y  of Texas kiedical School 
(Southwes tern) 
Dallas,  Texas 75235 - 

Leonard A. Sapn ,  ’1Ph.D. 
Internal Nedic inz ,  Research Adminis t ra t ion  
A s s o c i a t e  D i r e c t o r ,  & p t .  of Eiivironmantal MedicZnz 
Palo A l t o  Ikd-ical C l i n i c  
31)O Homner Avenue 
Palo  Al to ,  California 34331 

I J i l l i am 11. Stone, Ph,D. 
P r o f e s s o r  of Genetics 
UniversLty of \%!isconsin 
I.fadison, I.7isco’nsi.n 53706 

Joseph F. Volker,  Y h . D . ( E x  officio merher from the 0T’Jd.J h a r d  of D i r e c t o r s )  
P r e s i d e n t  
U n i v e r s i t y  of Alabama 
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K'amc : Could A. Xiiclrews 
P o s i t i o n :  11ii:ern:is t, Director of Cli.n-ica1 Appl ica t ions  
Scho cj 1 : University of l-lichigc?n, k.C. , 1949 

Univexs i ty  of f.Iich'i;laa, 1.I.D. , 1943 
L ~ C C ~ I S L I ~ C  :' T c m t e s  st e 
Eoarc?s : Interrial Ficdic.ine, Xuclear l!cdic.inc 
NezLers l~~ps  : Society  f o r  Ikpcrincp.i:al Eiology nncl l.!ed.ici.ne; Imcr i can  

Assocht<on f o r  Cancer Eeserrrdi; Amrricail Tnyro5.d dssoc ln t i on ;  
S o c i e t y  of IJuclezr M:..dicine; S o i : t h e m  Society Kor C l i n - i c a l  
Research; American Medical k s o c i a t i o n ;  h e r i c a n  h s u c i a t i o n  
for the Advanceinmt o f  Science; kerLcaii F e d e r a t i o n  for 
C l i n i c a l  Research; Fel lo :~ ,  At?er?-can College of Physic ians  ; 
American Socie ty  of Hem'iology (1368) ; €Io-alth Physics 
Soc-iety, E a s t  Tennessee Chapter;  Tennessee Academy of Science; * _  

Tennessee Blood C l &  

Nama : A. Ber t r , ud  B r i l l  
P o s i t i o n :  h s o c i a t e  P r o f e s s o r  of Ndic tne  and Radiolo,gy., V a n d e h i l t  

School: Crinncl.1, A . B . ,  1949 
School of Meclic-iue 

University of Utah, M.D., 1956 
Univers:ity of C a l i f o r n i a ,  Berkeley, Yh-D., 1961 

Licensure: Tennessee . .  
Mciccerships: Anzrican AssociatLon for  the Advmcenent of Sc ience ;  S o c i e t y  

of Huclear Hedicine;  Ead ia t ion  Research SocLiety ; American 
Thy KO2 d ASS 0 C i  at% On 

Other I n d i c a t i o n  of Exprricnce and Corn2etedce: 
Pkd ica l  Director, Division of IL?d io logka l  Health, 
U. S. P u b l i c  Ikalth Service, 1957-1964, Rockvi l le ,  Efiaryland 

Name : Donald I?. Coochin 
Position: Mini s t e r ,  United Church, Chapel-on-the-EiII 
School: Eangor Theologica l  Seminary, Bachelor of D i v i n i t y ,  1959 

Brows Univz r s i ty ,  Ph.D., 1965 
EIerherships: PIinisterial Standing, United Church of C h r i s t  
A d d i t i o n a l  Norher of va r ious  boards which change from tima to t i r n a  

Inf o m a t i o n  : 

Nan2 : R. L. €[ayes 
P o s i t i o n :  
Schools  : Unive r s i ty  of Korth CnroILna, B.S., 1944 

F o s i t i o m  : Sr.nior Clieirlist, U.S. RuLbcr Co., North Caroliu2-,  1944 

D i r c  c t or of Rndioph a r m x e  u t  5 cal Dl\rclopizCnt, Chief  S c-icn tis t 

U n i v c r s i t y  of l b r t h  Caro l ina ,  Ph.D., 1952 

U. S, A r m y ,  194h-46 
O R J U  Plcdical Divici on, 1950 - prpsent 

R c  t i c  u l o  en do t:h e li al S o c .ie t. y 
Merhersii-ips: h z r i c a n  f i i c m i c ~ f  Socie ty ,  Society Nuclear l k d i c i n e ,  

Intcres ts : I k v d o p m m t  OE rnedical r zd io j - so top ic  agmts; r a d i a t i o n  dosircetql 
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l'osi tj .ons : 

Nexberships : 

Name : 
SCllOOlS : 

Licensure:  
Yosi t i o n s  : 

Nemherships : 
Interests: 

Kame : 
P o s i t i o n :  

Schools: 
P o s i t i o n s :  

Elexherships : 

Gr-or-gc 1;. 11iitciiico;i 
Epidr2miologis t, I;.ic:iael Rccsr' Hozpi ta l ,  Chicago, GG-present 
lhrvard U n i v e r s i t y ,  A . U . ,  19!;3 
Hnrvnrd U n i v s r s i t y  , >I. D. , 1951 . 
h r v n r d  Univ=?mi-ty, N.P.11. , 1960 
Fcl. mecl. Lahey C l i n . ,  52-55; asst. I : : E c ~ .  d i r .  E q u i t a b l e  Z i f e  
Assurance SOC. U.S., 55-56;  l!zal.th Ius. Plan  Crc-ater l!c;.; 
Torli, 56-57; clir. res. C i t y  Health Dop t . ,  T\Te:.r York, 57-59; 
asst.. p r o f .  epldeii.5ol. sch.  pub. h e a l t h ,  Hnxvard, 60-61; 
assoc.  p r o f .  61-66 ; c o n s u l t ,  Health 117s. Plcr1 Greater K c w  York, 
5 7-p r e s c n t  . 
Fel. kn. Yiih. Heelth Asn; A n .  S t a t i s t .  Asn; Idorld Msd. Asn.; 
A s n .  Teachers Prev. Ned. 

K a r l  F. H&ner 
2 y e a r s  o f  co l l ege  ( l a s t  2 y z e r s  of German "high school") 
1952-54 
UniversLty of Heidelberg,  Germany, P.I.D., 1959 
Tennessee 
Senior S t a f f  Neriber w i t h  c l i n i c a l  s t a f f  of  the O M U  N e d i c a l  
D iv i s ion ,  1971 t o  p r e s e n t  
Research Assoc ia te  i n  Exper *-i:sntal Immunology, OPAU Medical 
DLvision , 1 9  6 7-70 
Resident i n  P e d i a t r i c s  

Me cli c a1 S cho 01, 13 6 4- 6 7 
Resident  i n  C l i n i c a l  I n v e s t i g a t i o n ,  Oak R i d g e  I n s t i t u t e  02 

Nuclear  S tud ie s  (now Oak Ridge Assoc ia ted  U n i v e r s i t i e s ) ,  
1962-64 

Army, 2nd t h e  86th T a c t i c a l  ILospital  of t h z  U. S. f i r  
Force, 1960-61 

Unive r s i ty  of T h i n i s n ,  Germany, 

I n t e r n s h i p  ( r o t a t i n g )  a t  2nd Gzneral H o s p i t a l  of the '  U . S .  

MIA, Tenr?. Ned. Assoc ia t ion  
Clin-ical  inmmology, t r e a t r e n t  of n e o p l a s t i c  d i s e a s e s  of the 

bone m r r o w  and lymphat ic  system, w i t h  special  i n t e r e s t  i n  
inuouno therapy and t r ansp lzn  t a t i o n  immunology. 

John Marshall Johns ton  
P r o f e s s o r  of Biochemistry, Un ive r s i ty  of T e s a s  (Sonfitwest) 
Med. School ,  Dallas, 1966-present 
B . A . ,  Hast ings  Colorado 1949 ; Ph.D., Colorado, 1953 
R e s .  Assoc., Walter Reed Ins t .  Res. 53-55; A s s t .  Prof. ,  
Univ. of Texas (Southvrest) 1-kdical  School, Dallas, 55-57; 
Assoc. P ro f .  57-60; P r o f e s s o r  60-65; N a t .  S c i .  Found. S r .  
R e s .  Fel., Univ. Lund, 62-63; U . S . A . R .  53-55 
W ;  Am. Chem. SOC.; S O C .  Exp. E io l .  & Pled.; An. SOC. B i d .  
Chem. 

i 
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Namz : 
P o s i t i o n  : 

Schools: 

. 
Licensu re :  
Roard : 
lierriberships : 

Rame : 
Posft ion:  
School: 

Licensu re  : 
Eoard: 

Merriberdi-ips : 

Nac?e : 
Pos i tiori : 

Schnol: 

Licensure:  
PIem3ership.s: 
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Pk.lvi.11 E. Kaons 
IlscciiC'..:ivc tI~:;.i.:;t~:i t t o  P r c s i d p n t ,  U ! I ~ D ~  C:trbiCl~> Corpo~-;:t:ic)n , 

f-. ljiic.l(~.;ir Dj.v.i:;:i cJ( i ,  Ori!: z'd.d;;,:, l.C!nnc!sC;-n c -c 

I l u i v c r s t t y  o€ 1;ortIl nakota ,  E . A . ,  1955; J u r i s  doc to r ,  1961. 
.r\dii:.it t c d  t o  p r a c ~ i c t :  o f  l m :  

Koytil I)cJ<cjta, 1961; ' i ' i i ~ t n i i . ; ~ . ~ . ~ ? ,  196ri; I:cdtrnl D.k t r ic t  
C n ~ ~ r t : ,  North I)akota, 196:l.; E s s t  'J'eiinessc!e, 1961,; U. S .  
Suprenre Court ,  1966 

AIncI:icarl f!ar lisSOl:iatio:i, I'iiSlic Co:ltrr?cts S c c L i ~ i n ;  Fcckra l  
E3r A\ssociation, Covcrcsznt Co;itracts Coi?iitittee, 1: & n 
Co:! tr:rct:.: Sui5co;;lnrLt. t e e ;  Tcrinessee E a r  A s s o c i a t i o n ;  North 
Dakota Ear Associat:ioi1, Xarcl County, North Dakota, Ear 
AS s o  ci :.t20?1 

Robert  Langz 
Rcs e a r ck Prof e s so 7~ ; Ass is t a n  t 1) ire c tor, Uni vs! rs i t y  o f 
Tennessez X-morLal Research Center  
Macalcstcr Collc:zc, X.A.,  1941  
\.7ash.ing ton Univz rsi ty, If D . , 19 44 
Tennessee, Ptinnesota, I.Iissouri, Georg-ia 
I n t e r n a l  Medicine 
h e r i c a n  Assoc ia t ion  f o r  the Advancenent o f  Sc ience ;  Nt4; 
Knoxville Acad. Ned.; Southern SOC. Res . ;  C e n t r a l  Soc- 
C l i n .  Xes. ; h e r .  Co l l .  Phys ic ians ;  I n t e r n a t i o n a l  Soc,  of 
tLemat  ology' 

Thorns A .  Linco ln  
D i r e c t o r ,  Health Divis ion ,  Oa?c Ridge National Laboratory 
Nacalester College, S t .  Paul, Kinnesota, Is. A. ( C h e m i s t r y ) ,  
$945; U n i w i - s i t y  of Minnesotn, Kirtneapolis,  Enitesota, 
B . S . ,  1 9 4 9 ;  El .II . ,  1950 
Rotating I n t e r n s h i p ,  Ancker 'Hosp i t a l ,  St. Paul,  Minnesota, 
1949-59 
Tcnnessee,  Iwlinnesota 
Au.+r.ican Board of P r e v s n t i r e  Medicine, by examinat ion ,  
June 5 ,  1963 
Fellow I n d u s t r i a l  PIedic21 Assqc ia t ion ;  P a s t  P r e s i d e n t ,  
Tennessee I n d u s t r i a l  E e d i c a l  Assoc ia t ion ;  A m e r i c a  Acadeiqr 
of 0 c cupa t ional  14s d i  cine ; h e  r i  can Medic a1 A s s  o c i a t i o n ;  
Past P r e s i d e n t ,  Roan-hndzrson County PIeclical Society; 
T r e a s u r e r ,  Board of D i r e c t o r s ,  Oak Ridge R e g i o n a l  H e n t a l  , 

Heal th  Cen te r  

C la r snce  C, Lushliaugli 
Chairixtn, I l ed ica l  and EIzaltli Sciences Drvision, ORAU 
D i r e c t o r ,  b d i a t i o n  Emergen cy A s s i s  tan cc Csn ter/Training 
S i t e  (F.EAC/TS) 
Univ-rs i ty  of Chicago, B. S., 193s (Anatomy) 
U n t v e r s i t y  of Ctiic:z:;o, I'h.D-, 1342 (P:~thoI.ogy) 
UnTversLty of Chicago, X . D . ,  1948 (E'~thol.ogy) 
Tennessee 
A w r i c a n  Assoc ia t i on  f o r  tllc Advancement of Sczencc; hmzricaii  
S o c i e t y  f o r  F;~:perirnmtal Pathology; Assoc.iatcd Researchcrs 
and C.I:inicians i n  Canccr; Society f o r  Exper imenta l  Eiology 
and  Plc!dicine; Health Yhysics Soc-ie ty; Rsd-iai:ion Research 
Socic ty  ; Society  of N~cleit  r 1.Icclicinc; hm2r.ican i.Ieclicn1 
Ass o c i. a t 5. on ; 'I'cn n c s 5; e;t S t a t e Xc! d .i. ca 1 S 0 c i  c t y 
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John E. S t o r e r  
D i r e c t o r ,  C i o l o g  Div i s ion ,  02k Ridge Xatiorral LaSoratory 
U n i v e r s i t y  of Chicago, M.D., 1947 
kr,io,rican Xssoc ia t ion  f o r  C a n c s r  Research; American S o c i e t y  
for Experimental P z t h o l o g  ; Radia t ion  Research Society; 
SoclieZy for E x p c r i c e n t a l  Biology 2nd Ncd ic ine ;  Ha t ionn l  
Council  on Radlrition P r o t e c t i o n  and t -kasurcioants  

Joseph F. Volker 
President, Unive r s i ty  of Nabaina, Birrzinghain, A l a 3 a ~ a  
Indiana UniversLty, D. D. S. , 19 35 
University of Rochester ,  AB., 1938 
U n i v e r s i t y  oE Rochester ,  N . S . ,  1939 
UnLversi ty  of Rocks te r ,  Ph.D.,  1342 
Univ. Med. ScL., Eartkok, hon. D . S c . ,  1957 
Univ. L i d ,  hon. D r .  Ontol.; 196s 
University of Al&arca, hon. D . ’ S c i . ,  1970 
I n d i a n a  Un-iv., hoa. D. Sci., 1970 
LOLLLS Pasteur Unliv., hoa. D r . ,  1372 
Men. U n i t a r i a n  I k d .  Teaching I-lission. Czech., 1946, Ger, , 194s 
S p e c i a l i s t ,  U. S. I k p t .  State, TEaTland, 1951-. 
Dir. Arizona Ned. Sch. Study,  1969-1961 
I k m .  Inst. Med. E a t .  Acacl. S c i . ,  1971 
Hen. Order of I2hi te  Lion, Czech, 1946 
Comdr. > Order of Crown, 1953 
F e l .  h y : d  C o l .  Surg.,’ 1961 
Colndr., Order of l’alcon, Rep&. Icelnncl, 1969 
MAS; SOC. Expl. Ci.01. and I kd . ;  I n t -  Assn. Dent. R e s .  

. .  
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Interests : 
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Position: 
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B r u c e  I!. k!iclrtnd 
Scientist, Plx l i . , r :a l  anc? Health Sc:ie.nccs I)ivision, Oak IXclgc 
A s o c i a i x d  l i i i i vc r s i .  t ies 
I o i ~ a  Stp.te l!nivers.ity, E. S.  , 1960 
OkLo State Uni\*crsity, Yh.D., 1973 
Society of Ntlclear Ekdic inc  
Yroduct ion arid ut: l i z a t i o n  of short-l-ived positron-emitting 
isotopes f o r  n u c l e a r  n.zrX.cn1 applications.  Dcve1opn:mt of 
hot cell equipmznt: for the s y n t h e s i s  of l a b e l e d  compounds. 
Isotope imaging inst rucentat iozl ,  incluclirig c o h c i d c n c e  
detection and coaputer r e c o n s t r u c t i o a  techxiclues f o r  
tornogrzphy. 

Joan B. V O O ~ S  
P s y c l i i a t r h  L, Oak Ridge I k n t r i l  H e a l t h  Ccnter 
UriLversity of Chicago School of Ikdic icc ,  B.S .  a d  H.D. ,  1960 
Tennessee 
An-?+ican Eoard of Psychiatry and Neurology 
Amloric,m P s y  cliia t r i  c Ass ociation 
Amgrican Medical Associa t ion  and Subsidiar ies  

. .  
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I authorize the pcrEorrmnce C ~ C J T ~  - 
(mysc3.f  or nace of pat ien t )  

of tlic f o l l o v i n g  test: 
f o r  pancreas vLsu;il-ization. 

Phase 3 r a d i o p h e m ~ c c u t i c a l  tests of DI.-valinc-l-''C 

'ihc. n a t u r e  and purpose of the t e s t ,  the risks involvcct, artd the possi- 
bilLt-ics of comglicsti.ons have been explained t o  D.C- 

' test  is  n o t  a . t r e a t r w n t  f o r  my disorder nor  is it  b e i n s  done primarily f o r  
my benefit,  rather that the t e s t  is f o r  exTer.iin2atal purposes.  

' I understartcl chat any i n f o r n s t i o n  ga.ined f r o a  doing this test becomes the 
property of 03NJ and inay be published i n  the s c i e n t z f i c  l i t e ra ture  at the , 

d i s c r e t i o n  of t h e  s t a f f  of thc Nodica l  and Health Sciences  Division, Oak 

I utz'clersiancl that this 

Further,  

. 

' PSdge Assoc ia ted  Universities. 

DATE 
( P a t i e a t  o r  person audiorLzed to consent for 
p ;I t i e n t )  

I hava talked with about the proposed 
t e s t  to be giveir includ2ng the fol lordng:  - .  

11 
1.. This is a new r a d i o a c t i v e  drug: 

2. The drug contains the radioactive i s o t o p e  "C and an o r g a n i c  cltenical i n  
q u a a t i t i e s  mucS less than those  required to produce any measurable chemical 
e f f e c t  i n  the body. 

The r a d i a t i o n  dose w i l l  be approxinately 0-25-0.5 rad to the whole body. 

DL-Valine-1-. C, 

P a t i e n t  should feel no e f f e c t  from the drug. 

3- 

4 .  Blood sarr;?les (2 nl> w i l l  be drawn at: i n t e r v a l s  during a period of 
1-1/2 hours a f t e r  adnin is t raCion .  

Whole body counts and scans  w i l l  bc macle over a 2-hr per iod .  

The p a t i e n t  isay withdraw fron the test at any t i rae .  

5. 

6 .  

DATE : - 
I n v e s t i g a t o r  

I049357 



MEDICAL AND HEALTH SCIENCES DIVISION 
OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

Consent for Experimental Test 

I authorize the performance upon 
(myself or name of patient) 

of the following test: 
pancreas visualization. 

Phase I radiopharmaceutical tests of DL-valine-l-'k for 

The nature and purpose of the test, the risks involved, and the possibilities 
of complications have been explained to me. 
treatment for my disorder nor is it being done primarily for my benefit, rather 
that the test is for experimental purposes. 
information gained from doing this test becomes the property of ORAU and may be 
published in the scientific literature at the discretion of the staff of the 
Medical and Health Sciences Division, Oak Ridge Associated Universities. 

I understand that this test is not a 

Further, I understand that any 

DATE 
(Patient or person authorized to con- 
sent for patient) 

WITNESS : - 
/ 

J 

I have talked with about the 
proposed test to be given including the following: 

1. This is a new radioactive drug: DL-Valine-l-llC. 

2. The drug contains the radioactive isotope llC and an organic chemical 
in quantities much less than those required to produce any measurable 
chemical effect in the body. Patient should feel no effect from the drug. 

3 .  

4. 

The radiation dose will be approximately 0.25-0.5 rad to the whole body. 

Blood samples (2 ml) will be drawn at intervals during a period-of 1-1/2 
hours after administration. 

5 .  Whole body counts and scans with a conventional and possibly with an experi- 
mental scanning device will be made over a two-hour period. 

6. The patient may withdraw from the test at any time. 

- DATE : 
Investigator 

Revised May, 1977 



I 
REVIEW AND ACTION 

ORAU/ORNL Comi t t e e  on Human Studies 

P r inc ipa l  I nves t i ga to r  Karl F* HGbner, MOD* Ident. No. 45 

Project  T i t l e  
11 Clinical Use of DL-Valine-l- &for Pancreas Visualization 

1. I n  the opinion o f  t h i s  committee the r i g h t s  and wel fare o f  the 
subjects i n  t h i s  p r o j e c t  o r  a c t i v i t y  w i l l  be protected. The 
committee s tates t h a t  adequate safeguards against  any untoward 
ef fects  have been provided. 

2. 

3. 

4. 

I n  the opinion of the committee the informed consent procedures t o  
be used i n  t h i s  p r o j e c t  w i l l  be both appropr iate and adequate. The 
comni t t e e  a1 so f i n d s  t h a t  no inappropr ia te psycho1 ogi cal  o r  soci  o- 
l o g i c a l  r i s k s  w i l l  e x i s t  f o r  the subjects i nvo l ved  i n  t h i s  pro ject .  

The committee seeks cont inuing communication w i t h  the i n v e s t i g a t o r ( s )  
on t h i s  p r o j e c t  along the fo l l ow ing  l i nes :  

Other commi t t e e  comments : 

Approved without special comments. 

i:’ 

I Approve X 

Disapprove 1 0 h 9 3 5 9  
Chai rman o f  Cornrndtec 

1 a  F May 11, 1976 
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D E P A R T M E N T  OF FIEALTH. E D U C A T I O N .  A N D  W E L F A R E  
PUBLIC HEALTH SERVICE 

FOOD A N D  DRUG A D M I N I S T R A l ~ I O N  
ROCKVILLII. h lARYLAND 20052 ,, ., 

IND 12,459 

C. C. Lushbaugh, Ph.D., M.D. 
Medical & Health Sciences Division 
Oakridge Associated Universities 
Post Office Box 117 

MAY 2 6 1976 

Oak Ridge, Tennessee 37830 

Dear Dr. Lushbaugh: 

We acknowledge receipt of your Notice of Claimed Investigational Exemption 
for a New Drug (IND) submitted pursuant to section 505(i) of the Federal 
Food, Drug, and Cosmetic Act. 
data: 

Please note the following identifying 

IND Number Assigned: 12,459 

Sponsor: C. C. Lushbaugh, Ph.D., M.D. 

Name o f  Drug: DL Valine-1-114 for Injection 

Date of Submission: May 12, 1976 

Date of Receipt: May 13, 1976 

As sponsor of the clinical study proposed in this IND you are now free 
to obtain supplies of the investigational drug, but it is understood 
that studies in humans will not be initiated prior to 30 days after the 
date of receipt shown above. It is further understood that you will 
continue to withhold or restrict such studies should we so request 
within that 30 day period. 

You are responsible for compliance with the Federal Food, Drug, and 
Cosmetic Act and Regulations. 
any alarming reactions in either animal or human studies, and submission 
of progress reports at intervals not to exceed one year. 

This includes the immediate reporting of 
! 

I 
I 



Page 2 
i 

A l l  future communications concerning this I N D  should be forwarded i n  
t r i p l i ca t e ,  identified w i t h  the IND number assigned, and addressed as 
fol 1 ows : 

. - . .  . 
. -  . 

. .  . _ .  . .- -. .. . . . . 

- .  

.. 

Bureau o f  Drugs HFD-150 
Attention: DOCUMENT CONTROL ROOM 17B-34 
5600 Fishers Lane 
Rockville, Maryland 20852 

Sincerely yours, 

William J .  Gyarfas, M.D. 
D i  rector 
Division of Oncology and 
Radiopharmaceutical Drug Products 
Bureau of Drugs 

. .  



OAK RIDGE NATIONAL LABORATORY 
O P E R A T E D  B Y  

UNION CARBIDE CORPORATION ~ 

I , , -  < , t  
N U C L E A R  DIVISION 

POST OFFICE BOX X 

OAK RIDGE, TENNESSEE 37830 

May 26, 1976 

Gould A. Andrews, M.D., Secretary 
Committee on Human Studies 
Oak Ridge Associated Universities 
Post Office Box 117 
O a k  Ridge, Tennessee 37830 

Dear Gould: 

I approve of Project Number 45 (Use of llC-valine for studies of the 
pancreas). 

I approve of the consent form to be used when individuals have been 
internally exposed to radionuclides and DTPA treatment is recommended. 

I give informal approval of Project Number 47, but would like to see 
the minutes of the UTHRCH Committee on Human Experimentation before I 
give final approval. 

Sincerely, 

T. A. Lincoln, M.D. 
Medical Director 

TAL : ph 

f 0 4 9 3 b 2  
MAY 2 81976 



November 5, 1976 

W i l l i a m  J. Gyarfzs, M.D. 
D i rec to r  
Div is ion  of Oncology and 

Bureau of Drugs 
Department of Health,  Education, and Welfare 
Rockvi l le ,  Maryland 20852 

Radiopharmaceutical Drug Products  

Dear D r .  Gyarfas: 

I have received your let ter dated November 2, 1976, i n  Yhich you reques t  
a d d i t i o n a l  i n f o r m t i o n  concerning our  Notice of Claimed I n v e s t i g a t i o n a l  Exemp- 
t i o n  f o r  a New Drug f o r  11C-dl-Valine f o r  pancreas imaging (ILD 12,459), and I 
submit t o  you t k e  fol lowing information: 

1. The e q l a n a t i o n  t o  t h e  p a t i e n t  i n  r e l a t i o n  t o  Itan 3 of t h e  
consent  form w i l l  b e  changed as fol lows:  

The r a d i a t i o n  dose w i l l  average approximately 0 .25  - 0.5 rad  
t o  t h e  k-3ole body. 
widely accepted nuc lear  medical procedure f o r  s t cdg  of t h e  pan- 
creas ( r ad ioac t ive  selenomethionine) and much less Lhan would b e  
rece ived  t o  t h e  abdominal reg ion  from a gastrointestinal x-ray 
d i agnos t i c  s tudy.  

This is  less than would be reccived from a 

2. The cr i tsr ia  f o r  eva lua t ing  r e s u l t s  inc lude  (a) s u r g i c a l  explora- 
t i o n  ( z i t h  b iops i e s )  s h o r t l y  be fo re  o r  a f t e r  t h e  e q e r i m e n t a l  
scans ;  (b) scan r e s u l t s ,  when ava i l ab le ,  t o  be coipzred t o  u l t r a -  
sound t r ac ings ;  (c) r e l a t i n g  genera l  c l i n i c a l  292 Biochemical evalua- 
t i o n  of t he  p a t i e n t  t o  t h e  scans;  and (d) cornparins t h e  r e s u l t s  of 
75Se-sslznomethionine scans  t o  11C-Valine scans i n  s e l e c t e d  p a t i e n t s  
w i th  pro-ren cancer. I n  add i t ion ,  autopsy da ta  a r e  zxpected t o  become 
a v a i l a j l z  eventua l ly  i n  some cases. 

3. The curriculum v i t a  of D r .  HGbner, t h e  p r i n c i p a l  ncc lear  medical 
i n v e s t i g a t o r ,  i s  included.  

You may be i n t e r e s t e d  i n  l ea rn ing  t h a t  w e  have given I k - V a l i n e  t o  e i g h t  
p a t i e n t s  so f a r .  We d id  no t  observe any untoward r e a c t i o a s  3r c l i n i c a l  bio- 
chemical changes i n  any of  t hese  p a t i e n t s .  



Dr. W i l l i a m  J. Gyarfas - 2- November 5, 1976 

P lease  l e t  m e  know if you need any o the r  information wi th  regard  t o  I N D  
12,459. 

S incere ly ,  ~fl 

Chairman, Medical and 
Health Sciences Divis ion 

CCL: dgb 

Enclosure 

'7 



.' . 

Curricululn Vj tae  

MUBNER, Karl F., H . D .  

109 Ditman Lane 
Oak Ridge, Tennessee 37830 

Telephone No. (615) 483-1218 

. Born: S t r i e g a u ,  Germany, January 20, 1934 

Ci t i zensh lp :  German; (American Immigration Visa) 

Married,  two c h i l d r e n  

Schools : 2 y e a r s  OE c o l l e g e  (last 2 y e a r s  of German "high school")  
1952-1954 

Basic Sciences  and Medical School, U n i v e r s i t y  of 
Heidelberg,  Germany, 1954-1959 

P o s i t i o n s :  October 1973 t o  p re sen t :  Senior  Research S c i e n t i - s t ,  
Hedica l  and Health S c i e n c e s  D i v i s i o n ,  
Oak Ridge Assoc ia t ed  U n i v e r s i t i e s  

Senior  S t a f f  Member with Clinical 
s t a f f  of t h e  Medical D i v i s i o n , ,  ORAU 

Research A s s o c i a t e  i n  E x p e r i n e n t a l  
Immunology, OIUU H e d i c a l  Division 

. .  

1971 - Oct. 1973 

1967 - 1970: 

1964 - 1967: Res ident  i n  P e d i a t r i c s ,  U n i v e r s i t y  
of Tiibingen , Germany,. Medical  School  

1962 - 1964: 

1960 - 1961: 

Resident  i n  C l i n i c a l , I n v e s t i g a t i o n ,  
Oak Ridge I n s t i t u t e  of Nuclear S t u d i e s ,  
Oak Ridge, Tennessee,  (now Oak Ridge 
Associated Universi t ies) .  

I n t e r n s h i p  ( r o t a t i n g )  at 2nd Genera l  
H o s p i t a l  of t h e  U. S. Army, and a t  t h e  
86 th  T a c t i c a l  H o s p i t a l  of the U. S. Air 
Force 

S p e c i a l  I n t e r e s t s :  h 'uclear medicine,  c l i n i c a l  i m u n o l o g y ,  treatzteat and 
d i a g n o s i s  of c e o p l a s t i c  d i s e a s e s  with s p e c i a l  i n t e r e s t  i n  
immunological methods . 

P u b l i c a t i o n s :  Please see appended list. 



L i s t  of P u b l i c a t i o n s  

1959 

Thon, €1-J. and Httbner, K. F. 
n a r k s c h 3 d i g u n ~ .  S t r s h l e n t h e r a p i e ,  Rand lOS, l!ef t 3: 371-362, 1959. 

Ni lzze l l suspens ion  bet strahJenbedZnz ter knochen? 

1965 

Gengozian, N., Edwards, C. L., and Hubnet, 'K. 
s t u d i e s  on the e f f e c t  of penicillamine on ant ibody format ion .  
68, 1965, Abs t rac t .  

C l i n i c a l  and experimental 
Clin.  R e s ,  13: 

Hcbner, K. and Bror.m, D. 1.7. 
intrathecal i n j e c t i o n  of 1311 labeled human serurn albumin. 
465-472, 1965. 

Scanning of t h e  spinal subarachno5d s p a c e  after 
J. I \ucl ,  Ned,. 6: 

IGbner ,  M. F. and Gengozian, I?. 
d l -pen ic i l l amine .  

Depression of the pr imary  immune response by 
Proc. SOC, Exp. E i o l .  Hzd, 118: 551-565, 1365. 

1966 

. EIiibner, R. F. and Brown, D. L. 
theca l  i n j e c t i o n  of 1311 l a b e l e d  hunan serum albukin. 
Nuclea r  Medical P u l k i s h e r s ,  Vol. 1, Chicago, 1966. 

Scanning of subarachnoid 'space af te r  intra- 
The Year .Book of 

1967 

Gengozian, N. and EIiibner, H. F. 
ant ibody-forming system. 

E f f e c t  of phytohemagglu t in in  (PH4) on a n  
J. Immunol. 99: 1:184-193, 1957. 

1969 

H'libner, IC. F. and Gengozian, N. Cri t ica lvar iab l  es of the J e r n e  plaque t e c h n i q u e  
as a p p l i e d  to r o d e n t  antibody-forming systems responding'  to h e t e r o l o g o u s  r e d  c e l l  

1970 

Kcbner, K. F. and Gengozian, N. 
mouse r a d i a t i o n  c h t n e r a s .  
Physico-Chimic des RayonnenGts ,  Evian, 1970. A b s t r a c t  of papers, p. 104, 1970, 
A b s t r a c t  399. 

Graf t -versus-host  r e a c t i v i t y  i n  s p l e m s  of 
I n  IVe Congres i n t e r n a t i o n a l  de R a d i o b i o l o g i e  e t  de  . 

1971 

Gengozian, N .  and flibner, K. F. 
r e a c t i o n .  J. Immunol. 106: 5:1153-1165, 1971. 

s i t u "  v i s u a l i z a t i o n  of a graft-vs-hosi 
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Svartzcndruhcr, D. C. and IIiibner, I;. F. 
-- d5stribution in mouse tissues. 
Eleventh Annual I-lecting, Nci.1 Orleans ,  1971 - 
1971, A b s t r a c t  583. 

E f f e c t  of Zrrid:tati_on on 67cq- 

296, 
I n  Arlcrican Soc ie t y  f o r  Cell Ciology. 

AbStraC t of papers, p 

1972 

L i t t l e f i e l d ,  L. G., IIiibner, K. F., and S t e i n m n ,  N. 
i n  an Amcrican g i r l  with E a r k i t  t 's lwxhoma - 
Vol. 13: 2, April 1972, 

C y t o p e n e t i c  s t u d i e s  
Harmlian Ciiromosozte Newsletter, 

1973 

Gengozian, N. ,  Edczards, C, L . ,  Vodopick, 11. A.,  and Iliibner, K. F. 
marrow transplantation in a leukemic patient f o1lo:~ing iir.~urrosupprcssj.on 
- with ant i th>mocyc& globulin and to ta l  bo3y i r r a d i a t i o n .  T r a n s p l a n t a t i o n  
15: 446-454, 1973. 

Swar tzendruber ,  D. C. and Hiibnzr, K. F, 
X - i r r a d i a t i o n  on ga l l iun-67  r e t e n t i o n  in inouse tissiies. R q d i z t .  Res. 55: 
457-4 58; 1973. 

Bons - 

E f f e c t  of external whole-body 

- .  

Swartzendruber, D. C. , Volfe, G., and Hiibner, I;. F. 
i n  moiise  ' p e r i t o r i e51  cells, 

Gallium-67 l-oca1.ization 
J. Re t i cu loendo the l ,  SOC,  13: 379-3$0, 1973, 

Ahctr3-t 7 3  

.. 1974 

Swar t zendrub er . D - C - Idovana-Var 
~ ~- 

J. R e t i c u l o a n d o t h e l .  S O ~  

1975 

Hiibner, K, F. 
P ro fes s iona l .  Educa t ion  Newsletter, Aoerican Cancer S o c i e t y ,  January 1975. 

The current use of ECG i n  active ima&o,therapy of cancer. 

HGbner, K. F, and L i t t l e f i e l d ,  L. G. Eurkitt's lpphona in three h n e r i c n n  
ch-i ldren.  C l i n i c a l  and c y t o g e n e t i c  obsemat ions .  Am. J. Dis. Child.  129: 
1219-1223, October ,  1975, e .  . .  
Miibner, K. F:, Gengozian, N., and Gilnan, T. A. 
of the i m u n e  res mnse o C  mice d u r i n g  2nd af f&r - c h t o n i c .  ekpasure to lowjdose-  

Suppression and recovery 

rate garmna ( + Co) irradcation. I n t .  J. R a d i a t .  Eiol. 2s: 301-312,'1975. 

1976 

Lushbaugh, C. C., C l o u t i e r ;  R. J., Andreus, G. A. , Beck, W. L . ,  Hubner, K. F., . 
and Rerger, J. D. "REACTS": A pragmatic apgroach for proviclicz n c d i c a l  care 
and phys ic ian  educa t ion  f o r  r a d i a t i o n  ea2rzenc ies .  In: Proceedings of t h e  
. I n t e r n a t i o n a l  Atomic Energy Agency Syqos ium on Diagnosis  and Treatment of 
Incorpora ted  Radionuclides, Vienna, 1975,  pp. 565-577, 1976. 



DEPARTMENT OF HEALTH, EDUCATION, A N D  WELFARE 4 :. ; J !  c) 

PUBLIC HEALTH SERVICE J$.- . k~ i 
FOOD AND DRUG ADMINISTRATION 

ROCKVILLE. MARYLAND 20852 
> r.’ -d - , . a  

1 . ,  
/ e  .. ’ . 

IND 12,459 
NOV 2 1976 ‘ \ $  

C. C .  Lushbaugh, Ph.D., M.D. 
Medical and Health Sciences Division 
Oak Ridge Associated Universities 
Post Office Box 117 
Oak Ridge, Tennessee 37830 

Dear Dr. Lushbaugh: 

Reference i s  made t o  your Notice of Claimed Investigational Exemption 
for  a New Drug for  d l  -Val ine-1-11 -C for  Injection. 

We have completed our review and have no objection to  in i t ia t ion  of 
your proposed cl inical  investigation as originally planned, b u t  we 
request t h a t  you s u b m i t  the following information: 

MED I CAL 

1. The informed consent form should contain specific 
information i n  lay language concerning radiation exposure. 

2. The c r i t e r i a  used for  evaluating the efficacy of the 
procedure should be specified. 

f 

3 .  
who i s  responsible for  the nuclear medicine aspects of this 
IND. 

A curriculum vitae should be submitted for  the person 

You may use a copy of this l e t t e r  t o  inform the appropriate licensing 
agency t h a t  the FDA has  permitted your clinical  investigation of 
d l  -Val i ne-7-11 -C for  Injection. 

Please submit  the requested information promptly. 

Sincerely yours, 

William J .  Gyarfas, M.D.  
Director 
Division of Oncology and 
Radiopharmaceutical Drug Products 
Bureau of Drugs 

,.’ 1 



November 5, 1976 

W i l l i a m  J. Gyarfas, M.D. 
D i rec to r  
D iv i s ion  of Oncology and 

Bureau of Drugs 
Department of Health,  Education, and Welfare 
Rockvi l le ,  Maryland 20852 

Radiopharmaceutical Drug Products  

Dear D r .  Gyarfas: 

I have r ece ived  your  let ter da ted  November 2, 1976, i n  which you r e q u e s t  
a d d i t i o n a l  in format ion  concerning our E o t i c e  of Claimed I n v e s t i g a t i o n a l  Exemp- 
t i o n  f o r  a New Drug f o r  11C-dl-Valine f o r  pancreas  imaging ( I N D  12,459) ,  and I 
submit t o  you t h e  fol lowing information: 

1. 

2. 

3. 

The explana t ion  t o  t h e  p a t i e n t  i n  r e l a t i o n  t o  I t e m  3 of t h e  
consent  form w i l l  b e  changed as follows: 

The r a d i a t i o n  dose w i l l  average approximately 0.25 - 0.5 rad 
t o  t h e  whole body. 
widely accepted nuc lea r  medical procedure f o r  s tudy  of t h e  pan- 
c r e a s  ( r a d i o a c t i v e  selenomethionine) and much less t h a n  would b e  
r ece ived  t o  the abdominal regfon from a g a s t r o i n t e s t i n a l  x-ray 
d i a g n o s t i c  s tudy .  

This  i s  less than  would be r ece ived  from a 

Tine c r i te r ia  f o r  eva lua t ing  r e s u l t s  i nc lude  (a) s u r g i c a l  explora-  
t i o n  (with b i o p s i e s )  s h o r t l y  b e f o r e  o r  a f t e r  t h e  exper imenta l  
scans ;  (b) scan r e s u l t s ,  when a v a i l a b l e ,  t o  b e  compared to  u l t r a -  
sound t r a c i n g s ;  (c) r e l a t i n g  gene ra l  c l i n i c a l  and b iochemica l  evalua-  
t i o n  of t h e  p a t i e n t  t o  t h e  scans; and (d) comparing t h e  r e s u l t s  of 
75Se-selenomethionine scans  t o  11C-Valine scans  i n  s e l e c t e d  p a t i e n t s  
w i th  proven cancer. I n  a d d i t i o n ,  autopsy d a t a  are expec ted  t o  become 
a v a i l a b l e  even tua l ly  i n  some cases. 

The curr iculum v i ta  of D r .  Hcbner, t h e  p r i n c i p a l  n u c l e a r  medica l  
i n v e s t i g a t o r ,  is  included. 

You nay be  i n t e r e s t e d  i n  l e a r n i n g  t h a t  w e  have g iven  l1C-Valine t o  e i g h t  
p a t i e n t s  so far. 
chemical changes i n  any of t hese  p a t i e n t s .  

We d i d  not  observe any untoward r e a c t i o n s  o r  c l i n i c a l  bio- 



Dr. K i l l i a m  J. Gyarfas - 2- November 5,' 1976 

Please l e t  m e  know i- you need any other i z - x a a t i o n  with r e g a r d  t o  I K D  
12,459. 

S ince re ly ,  

C. C. Lushbaugh, M.DP 
C h a i m n ,  X.ledica1 and 

Health Sciences Div i s ion  

CCL: dgb 

Eilclosure 

i 0 4 9 3 1 0  
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MEMORANDUM 
D r .  Richter FROM R. L. Hayes cp* / ,  \ ;  

GAT E March’25, 1977 COpiES TO D r s  . Andrews and Hubner d- 
SUBJECT PURCHASE AED EL41NTEhTANCE OF DOGS FOR ACBC AND ECAT STUDIES 

Our p r e s e n t  p l a n s  are to  proceed with hemato logica l  and b iochemica l  tests 
of ACBC in a marmoset from the marmoset colony as a u t h o r i z e d  by the 
Marmoset Committee on March 23. 
in 4 dogs. 
hand f o r  t i s s u e  d i s t r i b u t i o n  s tud€es  of  I1C-DL-valine. 
r e q u i r e  4 a d d i t i o n a l  dogs i n  the n e a r  f u t u r e  f o r  t h e  ACBC studies. 
animals  should  be i n  good health a t  the t i m e  they are purchased,  and 
accord ing ly ,  they probably should  n o t  be pound dogs. 
pharmaceut ica l  development: program will cover the purchase c o s t  of these 
dogs. W e  expec t  t h a t ,  in a d d i t i o n  t o  tests of t h e  e f f e c t s  of ACBC, they 
w i l l  also be used for a n  extended pe r iod  of t i m e  i n  ECAT studies of v a r i o u s  
p o s i t r o n  radiopharrraceut ical p r e p a r a t i o n s  . 

We also p l a n  t o  c a r r y  o u t  similar studies 

There fo re ,  we will 
However, w e  w i l l  use the 4 pound dogs t h a t  are p r e s e n t l y  on 

These 

The p r e c l i n i c a l  radio-  

MAK L 1916 
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Oak Ridge 
Associated Oak Ridge, Tennessee 37530 
Uni ve rsi t ies TeItphone 615 izs;-s-tll ' 

Post Office Bos 117 

November 28, 1977 . .  

. a  

. .  

W i l l i a m  J. Gyarfas! M.D. 
D i r e c t o r  
D iv i s ion  of Oncology and 

Bureau of Drugs HFD-150 
At t en t ion :  DOCUMENT CONTROL ROOM #17-B34 
5600 F i s h e r s  Lane 
Rockville, Maryland 20857 

Rad iophamaceu t i ca l  Drug Products  

iVIt.dicaI and 
t-1t.a I thScier,ces 
Division 

Dear D r .  Gyarfas: 

IND 12,459 (Progress Report)  

. . C l i n k a l  S tud ie s .  T h i s  p rogres s  r e p o r t  covers  t h e  t o t a l  number of 
clinical  s t u d i e s  done w i t h  dl-valine-1-11 s i n c e  November of 1976. 
that t i m e ,  the t o t a l  number of p a t i e n t  s t u d i e s ,  i.e., pancreas  s c a n s  with 
dl-Valine-1-11, h a s  r i s e n  t o  11. 
from 13.5 m C i  t o  a t o t a l  of 45 m C i .  Four of t h e s e  p a t i e n t s  had c a n c e r  of 
t h e  pancreas ,  and one i s  suspec ted  of having an  insulinoma. 
had p a n c r e a t i t i s ,  and t h r e e  had Hodgkin's and non-Hodgkin's lymphoma in- 
vo lv ing  t h e  mesenteric lymph nodes. Nine of t h e s e  s t u d i e s  were done with 
t h e  Ohio Nuclear  T o t a l  Body Scanner, and one p a t i e n t  was scanned w i t h  t h e  
new ECAT scanner .  
carbon-11 l a b e l e d  v a l i n e  is t h a t  i t  appears  t o  be  a b e t t e r  panc reas  s c a n n i n g  
agen t  t h a n  75-selenomsthionine. 

S i n c e  

The doses given t o  t h e s e  p a t i e n t s  ranged  

Three  ' p a t i e n t s  

Our p re l imina ry  impression about t h e  u s e f u l n e s s  of 

c 

Labora tory  Observat ions.  Whole body r e t e n t i o n  of the r a d i o n u c l i d e  w a s  
determined by whole body counting, approximately one hour a f t e r  i n j e c t i o n  of 
t h e  dose and immediately a f t e r  emptying of t h e  urinary b ladde r .  The results 
show t h a t  less than  1 0  pe rcen t  (average) of t h e  t o t a l  dose is excreted 
w i t h i n  t h e  first 60 minutes  a f t e r  dose a p p l i c a t i o n .  The r a d i o a s s a y  of t h e  
u r i n e  showed a n  averaga e x c r e t i o n  of 12.9 pe rcen t  approximately 60 minu tes  
a f t e r  t h e  dose. 
ob ta ined  by whole body counting, 

This  v a l u e  corresponds f a i r l y  w e l l  w i th  t h e  value which t7as 

The b lood  levels of t h e  r a d i o a c t i v i t y  w e r e  measured a t  5, 10, 15, 30, 
and 60 minutes. 
dose  g iven  by t h e  e s t ima ted  blood volume of a p a r t i c u l a r  p a t i e n t .  On t h i s  
b a s i s  t h e  b lood  level f e l l  t o  26 percen t  of t h e  dose a t  f i v e  minu tes ,  19.6 
pe rcen t  a t  1 5  minutes ,  and t o  a p l a t e a u  between 13.6 pe rcen t  and 11.1 p e r c e n t  
between 30 and 60 minutes  after dose a p p l i c a t i o n .  

The 100 pe rcen t  blood level was c a l c u l a t e d  by d i v i d i n g  t.he 

' 1 0 4 9 3 1 2  , 



D r .  W i l l i a m  3 .  Gyarfas -2- November 28, 1977 

Henograms, u r i n a l y s i s ,  and plasma hemoglobin l e v e l s  w e r e  determined 
b e f o r e  t h e  i n j e c t i o n  of t h e  rad iopharmaceut ica l  and 24 hours  a f t e r  t h e  s c a n  
and remained unchanged. . 

React ions  and/or S ide  Ef fec t s .  None of t h e  p a t i e n t s  exper ienced  any 
. discomfor t  o r  unusual  symptoms t h a t  would i n d i c a t e  any k ind  of t o x i c i t y .  

Summary. On t h e  b a s i s  of 11 p a t i e n t  s t u d i e s  carbon-11 l a b e l e d  d l -  
v a l i n e  w a s  found t o  be nontoxic  and w e l l  t o l e r a t e d .  The compound is  w e l l  
l o c a l i z e d  i n  the pancreas.  
scanning equipment. I n  t h e  f u t u r e ,  carbon-11 l abe led  v a l i n e  w i l l  b e  used 
i n  con junc t ion  wi th  t h e  ECAT scanner  and compared to  t h e  q u a l i t y  of scans 
obta ined  w i t h  ano the r  pancreas  imaging agent ,  namely, carbon-11 l a b e l e d  
t ryptophan.  

I n i t i a l  d a t a  were obta ined  w i t h  conven t i ana l  

S ince re ly ,  

C. C. Lushbaugh, M.D. . 
Chairman, Medical and Hea l th  

Sc iences  Div i s ion  

CCL : dgb 
? 

1049373 



Oak Ridge 
Associa ttd 
Universities 

Post Office Box I 17 

Oak liidge, Tennessee 3 7 ~ ~  

Telephone 675 ds j -S411 

October 20, 1978 

Dr. W i l l i a m  J. Gyarfas 
Director 
D i v i s i o n  of Oncology and 

Bureau of Drugs HFD-150 
At t en t ion :  DOCUMENT CONTROL ROOM #17-B34 
5600 F i s h e r s  Lane 
Rockvi l le ,  MD 20857 

Radiopharmaceut ical  D r u g  Products  

Dear D r .  Gyarfas : 

Ih?) 12,459 

This is the second p r o g r e s s  r e p o r t  on t h e  use  of 11C-DL-Valine as a 
, pancreas  scanning agent .  Our l as t  r e p o r t ,  da ted  November 28, 1978, was based 

on 11 p a t i e n t  s t u d i e s .  
consequent ly  have no r e p o r t a b l e  informat ion  a t  t h i s  t i m e .  

W e  have n o t  used llC-DL-Valine s i n c e  t h a t  time and 

There are several r easons  f o r  t h e  temporary h a l t  i n  t h i s  p r o j e c t .  Our 
program i n  emission p o s i t r o n  tomography depends on cyc lo t ron  produced positron 
emitters such as 1 1 C  as used i n  11C-DL-Valine. 
r e a s o n s ,  w e  had v e r y  l i t t l e  cyc lo t ron  t i m e  during t h e  past 12 months, and w e  
had t o  make a cho ice  between 11C-DL-Valine and 11C-DL-Tryptophan as w e l l  2s 
IIC-ACBC on t h e  o t h e r  hand. 

Due t o  downtime and for p r i o r i t y  

W e  s t i l l  p l a n  t o  go ahead with a comparison of 11C-labeled v a l i n e  and 
t ryptophan  as w e  have i n d i c a t e d  in t h e  p a s t  p rogress  r e p o r t  and would, there- 
f o r e ,  l i k e  t o  keep IND 12,459 on an a c t i v e  s t a t u s .  

S ince re ly ,  

C.- C. Lushbaugh, M.D! 
Chairman, Hedica l  and Heal th  

Sciences Div i s ion  

CCL : dg 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: . Karl F. Hcbner, M.D. 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE : March 25, 1980 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Committee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

4/4/80 

Clinical Use of DL-Valine-l-llC for Pancreas 
Title of Project: v isualization 
Proposal No.: 45 Date Approved: 1976 

Signature of Principal Investigator Date Signed 

2. Report any complications. 



-2- 

4. Do you wish the project t o  be continued? VS , LA , , , jC .C 6-u 

5 .  Comments. U3.s.c\ n 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. K. F. HGbner 

1 FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE : 2/27/81 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Cornittee on the status of their proposals. Each 
.proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by 3/17/81 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of Project: Visualization 

Proposal No.: 45 Date Approved: 5/11/76 

Clinical Use of DL-Valine-l-llC for Pancreas 

- I  

Signature of Principal Investigator 

1. ReTort progress made in past year. 

Date Signed 

2.  Report any complications. & 
C r n - y > (  ' c  - I  !. T,* 

\ 

'T 
1 



-2- 

3 .  Are t h e r e  any planned changes? . 

4. Do you wish t h e  p ro jec t  t o  be  continued? y a .  



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  Hubner 

FROM : Dianne Gresham, Sec re t a ry  - Committee on Human S tud ie s  

RE: Progress  Reports 

DATE : February 18, 1982 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p re sen t  a 
progress  r e p o r t  t o  the Coxni t tee  on t h e  s t a t u s  of t h e i r  proposals .  Each 

t o  continue. P l ease  answer t h e  ques t ions  below and add any o the r  in for -  
mation you feel  p e r t i n e n t  and r e t u r n  by 
(If  a d d i t i o n a l  space is  needed, p l e a s e  u s e  t h e  back of t h i s  form o r  
a t t a c h  extra s h e e t s . )  - 
T i t l e  of P r o j  eat: 

-proposa l  must be  reviewed by t h e  Committee yea r ly  f o r  r e sea rch  p r o j e c t s  

March 8 ,  1982 

C l i n i c a l  Use of DL-Valine-l-llC f o r  Pancreas Visua l iza t ion  

Proposal  No.: 45 Date Approved: May 11, 1976  

S igna ture  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

2 .  Report any complicat ions.  tJ a.- 

t 04931’9 



Y 

-2- 

hsl.\e 3.  A r e  t h e r e  any planned changes? 

4 .  Do you wish the p r o j e c t  t o  b e  cont inued? - ‘6”“ 

, 

5 .  Comments.- h ? ~  

I O 4 9 3 8 0  



Oak Ridge Associated Universities 

MEMORANDUM 
I@ Dr. K. F. Hcbner FROM Dianne Gresham 

DATE A p r i l  6 ,  1982 COP1 ES TO F i l e ,  Committee on Human Studies 

SUBJECT APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE 

The Committee on Human Studies approved f o r  continuation Proposals 38a 
and 38b, 39-39b, 45-45b, 48 and 48a, 51, 54, 57 ,  and 68. Please report 
any changes or problems t o  the Committee Chairman. Thank you for  your 
assistance and cooperation. 

t u 4 9 3 8  i 
OR A U - A m 1  



- I  

O M U / O K N L  COMMITTEE ON HUMAN STUDIES 

TO : Dr. Karl F. HGbner, ORAU, M&HSD 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE: March 23, 1983 

The guidelines for the O R A U , 3 R N L  Committee on Human Studies require t 
yearly all principal investigators of ongoing proposals present a 

iat 

progress report to the Cornittee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by April 6, 1983 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of Project: 

Proposal No.: 45 Date Approved: 5/11/76 

Clinical Use of DL-Valine-l-'lC for Pancreas Visualization 

t a d  7. L,, L f k  t 83 

Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

We studied four pancreas patients with DL-valine. 

2.  Report any complications. 

There were no complications 

1049382 
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3 .  Are t h e r e  any planned changes? 

N o  changes are planned 

4 .  Do you wish t h e  p r o j e c t  t o  be continued? 

Y e s  

5. Comments. 

No comments 



Oak Ridge 
Associated 
Universities Memorandum 

Dianne Gresham 
Dr. Lange 

To Karl F. Hcbner, M.D. From 

Date June 22, 1983 Copiesto File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved for  continued study Proposals 38a and 
38b, 39-39b, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. 
May 6 .  Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

It will be circulated with the minutes of the Committee meeting on 

Thank you for your assistance and cooperation. 



ORAU/O”hNL COMMITTEE ON HU?+lAN STUDIES 

TO : D r .  K. F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, Secre ta ry  - Committee on Human Studies  

RE : Progress  Reports  

DATE : Apri l  2 3 ,  1984 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  requir‘e t h a t  
year ly  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  present  a 
progress  r e p o r t  t o  t h e  Corn i t t ee  on t h e  s t a t u s  of t h e i r  proposals .  Each 
proposal  must be  reviewed by t h e  Committee y e a r l y  f o r  research  p r o j e c t s  
t o  continue. P l ease  answer t h e  ques t ions  below and add any o ther  i n fo r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
(If a d d i t i o n a l  space i s  needed, p l ease  use t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  

T i t l e  of P ro jec t :  

May 7 9  1984 

11 C l i n i c a l  Use of DL-Valine-1- C f o r  Pancreas Visua l iza t ion  

5/11 /76 Proposal No.: 45 Date Approved: 

S igna ture  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  pas t  year .  

No s t u d i e s  w e r e  done during t h e  pas t  12 months. 

2 .  Report any complicat ions.  

N.A. 



-2- 

3 .  Are t h e r e  any planned changes? 

No changes. 

4 .  Do you wish t h e  p r o j e c t  t o  be continue'd? 

Keep ac t ive .  

5 .  Comments. 

Work i s  t o  be  continued in co l l abora t ion  with Brookhaven Nat ional  
Laboratory. 



Oak Ridge 
Associated 
Universities Memorandum 

To Dr. Karl F. Hubner From Blanche Carden 8 c&-~ 
File, Committee on Human Studies Copies to June 12, 1984 Date 

Subject PROPOSALS REVIEWED BY- S D F S  

Proposals 38a, 38b, 39, 39a., 3 9 b , s  45a, 45b, 48, 48a, 48b, 51, 54, 54a, 
68, 68a and 69 were approved for continuation by the Committee on Human 
Studies on May 25, 1984. If there should be any changes or problems with 
these proposals, please report them to the Committee Chairman. 

bbc 



Associated Post Office Box 11 7 
i Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

M E M O R A N D U M  

To : Dr. Crook 

From: Lynn Reeves, Secretary 
ORAU/ORNL Committee on 

Subject : PROGRESS REPORTS 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
all principal investigators of ongoing proposals present a yearly progress 
report to the Committee on the status of their proposals. Each proposal 
must be reviewed by the Committee yearly for research projects to continue. 

Please answer the questions below and add any other information you feel 
pertinent and return by April 10, 1985. (If additional space is needed, 
please use the back of this form or attach extra sheets.) 

Title of Project: 
I 

Clinical Use of DL-Valine-l-llC for Pancreas Visualization 

Date Approved: 1976 - Proposal No.: 45 

4/19/85 
Signature of Date Signed 

1. Report progress made in past year: 

Administered to 3 patients. 

2 .  Report any complications: 

None 

7 

I 0 4 9 3 8 8  
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3 .  Are there any planned changes? 

No 

4 .  Do you wish the project t o  be  continued? 

Yes 

5 .  Comments: 

None 

1049389 



STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED A?TD APPROVED 
BY THE ORAU/ORFTL CO?Q.IITTEE ON HUFAN STUDIES 

(April 26, 1985) 

45 Clinical Use of DL-Valine-l-11C f o r  Pancreas Visualization (Crook) 

Proeress 

Administered to 3 patients. 

Complications 

Bone . 
Chances 

No changes. 

Continuation 

Keep active. 

Comments 

Mon e. 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

Apr i l  17. 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: D r .  James Crook A 

FROII: Lynn Reeves, Secre ta ry  
ORAU/ORNL Committee on 

SUBJECT: PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  year ly  
a l l  p r i n c i p a l  i nves t iga to r s  of ongoing proposals  present  a progress  repor t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 

Please answer t h e  
quest ions below and add any o the r  information you f e e l  pe r t inen t  and r e tu rn  by 
m. 1986. (If a d d i t i o n a l  space is needed. p lease  use t h e  back of t h i s  form 

by t h e  Committee year ly  f o r  research p r o j e c t s  t o  continue. + 

9' !a o r  a t t a c h  e x t r a  sheets . )  
. c  

T i t l e  of Pro jec t :  C l i n i c a l  Use of DL-Valine-l-llC f o r  Pancreas 

- Proposal No. 45 Date 1976 

1. Report progress  made i n  t h e  pas t  year .  

Uapf K h d  

\ 2 .  Report any complications.  

flP4 kt+ 
Date Signed 



-2- 

3 .  Are there any planned changes? u3 

F1 4. Do you wish t h e  project t o  be continued? 

5 .  Comments. / 

1049392 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Title of Project: 45 

Please 

Clinical Use of DL-Valine-'lC for Pancreas Visualization 

Proposal No. 45 Date Approved: 1976 

I ,  b 

Signature of $incipaI Investigator 
T b Y h  7 

Date Signed 

1. Report progress made in the past year. 

2. Report any complications. u- 



- 2 -  

uo 3 .  Are there any planned changes? 

4. Do you wish the project to  be continued? yes. 

5 .  Comments. 



Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr . James Crook 
FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : 

DATE : June 1988 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. 
of this form or attach extra sheets.) 

Title of Project: 

Please 

(If additional space is needed, please use the back 

45 Clinical Use of DL-Valine-”C for Pancreas Visualization 

Proposal No. 45 DATE APPROVED: 1976 

Signature of rincipal Investigator k 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications. 
None. 

Date Signed 



- 2 -  

3 .  Are there any planned changes? 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 

.. 

1 0 4 9 3 9 b  



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 

Date Approved: 1976 

45 Clinical Use of DL-Valine-'k for Pancreas Visualization 

1. Report progress made in the past year. 

No patient doses administered. 

_- 
2 .  Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5 .  Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 



o Oak Ridge 

Universities 
@id Associated Post Officc Box 1 1  7 

Oak Ridge, Tenncssee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Please 

Title of Project: 45 Clinical Use of DL-Valine-”C for Pancreas Visualization 

Proposal No. 45 DATE APPROVED: 1976 - 
Q n a t u r e  of Principal Investigator Date Signed 

1. Report progress made in the past year. lJ(3 Sm-J pb-4 

2. Report any complications. D&-* 



-2 - 

3. A r e  there any planned changes? 

c1,s 4. Do you wish the project to be continued? 

5. Comments. N U '  

t u 4 9 3 9 9  



Associated 
Universities 

Post Office Box 1 1  7 
Oak Ridge. Tennessee 37831 -01 1 7 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: Dr. James Crook 

FROM: 

RE: 

DATE : June 28, 1990 

Karl Hubner/Chairman, Committee on Human Studies f g  
Committee Action on Active Proposals 

Your project number 4 5  "~linical Use of DL-Valine-llC for  Pancreas 
Visualization" was reviewed and approved at our last meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 

Date Approved: 1976 

45  Clinical Use of DL-Valine-llC for Pancreas Visualization 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 

t o 4 9 4 0  i 



Oak Ridge 
Associated 
Universities 

M E M O R A N D U M  

TO : ORAU/ORNL Committee on Human S tud ie s  

FROM : Dianne Gresham 

DATE: October 31, 1979 

RE : Amendments 39a and 45a 

@ 

Amendments f o r  proposals  39 and 45 (IND 12,967 and 12,459, respec t ive ly)  
are enclosed f o r  your review. 
and approved by t h e  Committee i n  November, 1976; proposal 45 w a s  sub- 
mi t ted  and approved i n  May, 1976. 
t o  b e  reviewed and approved by t h e  Committee. 
t o  each amendment; p lease  study t h e  amendment c a r e f u l l y  and r e t u r n  t h e  
vot ing  form t o  m e  by November 14,  1979 i n  t h e  enclosed self-addressed 
envelope. 

Proposal 39 w a s  o r i g i n a l l y  submitted 

FDA now r e q u i r e s  a l l  amendments 
A vo t ing  form i s  a t tached  

Also enclosed is  a copy of an HEW publ ica t ion  "Comparison of t h e  HEW 
and FDA Proposed Regulations f o r  IRES and Informed Consent Published 
on August 14,  1979." It should b e  u s e f u l  t o  the  Committee a s  you 
meet and d i scuss  changing guide l ines  and new consent forms t o  be used 
by i n v e s t i g a t o r s .  

The minutes of t h e  las t  meeting w i l l  be  s e n t  t o  you as soon a s  poss ib l e .  
Due t o  changing p r i o r i t i e s  i n  t h i s  o f f i c e ,  I have been unable t o  work 
with t h e  Committee f i l e s .  I apologize f o r  t h e  delay.  

Enclosures: Amendments 39a and 45a 
Self-Addressed Envelope 
HEW Publ ica t ion  



45a Ident .  No. 

MEDICAL AND HEALTH SCIENCES DIVISION 

OAK RIDGE ASSOCIATED UNIVERSITIES, OAK RIDGE, TN 

AMENDMENT TO IND 12,459 

Use of 1IC-DL-Valine f o r  Loca l iza t ion  of Brain Tumors 
By Pos i t ron  Emission Computed Tomography 

I n  t h e  o r i g i n a l  INTI 12,459 w e  have proposed t o  eva lua te  'IC-DL-valine i n  
conjunction wi th  p o s i t r o n  emission computerized tomography i n  p a t i e n t s  wi th  
proven o r  suspected panc rea t i c  d i sease .  

W e  would l i k e  t o  expand the  spectrum of c l in i ca l  app l i ca t ions  of 'IC-DL- 
v a l i n e  t o  inc lude  p a t i e n t s  with b r a i n  tumors. 
observa t ions  of t h e  metabolism of 11C-DL-valine as evidenced by t h e  l o c a l i z i n g  
p r o p e r t i e s  of t h e  radiopharmaceutical i n  b r a i n  tumors (gliomas and meningiomas) 
and t h e  r e l a t i v e  s p e c i f i c i t y  of v a l i n e  i n  c e r t a i n  b r a i n  tumor c e l l  types.  
This hypothesis is  supported by r ecen t  da t a  from Robertson ( i n  p r e s s ,  Journa l  of 
Neurosurgery). 

This study w i l l  cons i s t  of 

P a t i e n t s  (approxiamtely 30) f o r  t h i s  study w i l l  be mainly r e f e r r e d  by 
D r .  M. S. Mahaley, Chief ,  Neurosurgery, Univers i ty  of North Carolina and 
North Carolina Memorial Hospi ta l ,  Chapel H i l l .  

The study i s  expected t o  cover a period of 1-1/2 t o  two years .  Only 
a d u l t  sub jec t s  w i l l  be s tud ied .  Each p a t i e n t  w i l l  be f u l l y  informed t h a t  
t h i s  is  an experimental procedure, t h a t  i t  might have some t o x i c  e f f e c t  
(although w e  know of no s p e c i f i c  t o x i c i t y  t h a t  is a t  a l l  l i k e l y )  and t h a t  t h e  
procedure w i l l  cause a r a d i a t i o n  dose of approximately 3 . 6  r ads  t o  t h e  pancreas, 
1 . 2  r ads  t o  t h e  s m a l l  i n t e s t i n e ,  1.0 rads  t o  t h e  l iver ,  and 0.3 rads  t o  t h e  
whole body when 30 mci is  administered. No doses w i l l  be given without t h e  
informed consent of t h e  p a t i e n t .  
consent w i l l  be excluded from t h e  study. A copy of t he  informed consent form 
i s  a t tached .  The proposed d iagnos t ic  doses appear w e l l  below any t h a t  could 
cause medical t o x i c i t y  from t h e  DL-valine o r  de t r imenta l  r a d i a t i o n  e f f e c t s  
from the  l l C  p re sen t .  
dose (0 .43  mCi/kg) i n  p a t i e n t s  with known o r  s t rong ly  suspected of b r a i n  
tumor who are,  however, considered t o  be  i n  good genera l  condi t ion .  Careful 
observa t ions  of pu l se  and blood p res su re  w i l l  be made during t h e  s tudy .  
least  two phys ic ians  w i l l  be present  during t h e  f i r s t  c l i n i c a l  t r i a l s .  

Subjec ts  incapable  of g iv ing  an informed 

We w i l l  s t a r t  our s t u d i e s  with t h e  f u l l  d i agnos t i c  

A t  

I f  any abnormality i n  c l i n i c a l  o r  labora tory  observations is seen,  
appropr ia te  follow-up s t u d i e s  w i l l  be c a r r i e d  out .  I f  t h e  abnormality ap- 
pea r s  s e r i o u s ,  w e  w i l l  s t op  a l l  f u r t h e r  c l i n i c a l  t r ia ls  and immediately 
n o t i f y  the  Food and Drug Administration. 

The p r i n c i p a l  ques t ions  t o  be answered are: 

1. Can gliomas and meningiomas be s p e c i f i c a l l y  imaged wi th  llC-DL- 
V a  1 i n e  ? 

2. W i l l  t h e  uptake of 11C-DL-valine i n  human b r a i n  tumors be s u f f i -  
c i e n t  t o  permit b r a i n  tumor imaging? 

I O 4 9 4 0 3  



Amendment t o  IND 12 ,459  Page 2 

3 .  What i s  the  optimum dose and scanning t i m e  f o r  b r a i n  tumor v i s u a l i -  
za t ion? 

The c r i t e r i a  f o r  evaluat ing r e s u l t s  inc lude  (a? s u r g i c a l  explora t ion  
(with b iops ies )  s h o r t l y  before  o r  a f t e r  the  experimental  scans; (b) scan 
r e s u l t s ,  when ava i l ab le ,  t o  be compared t o  conventional CT, and (c)  r e l a t i n g  
genera l  c l i n i c a l  and biochemical eva lua t ion  of t he  p a t i e n t  t o  the  scans.  In  
add i t ion ,  autopsy da ta  are expected t o  become a v a i l a b l e  eventual ly  i n  some 
cases. 

*Surgical procedures are not  done f o r  t he  purpose of explaining scan r e s u l t s  
bu t  r a t h e r  f o r  rou t ine  d iagnos t ic  and c l i n i c a l  management of t he  p a t i e n t s .  Any 
s u r g i c a l  procedure w i l l  be performed a t  t h e  Univers i ty  of North Carol ina o r  any 
o the r  h o s p i t a l  with approved neurosurgery se rv ice ;  p a t i e n t s  w i l l  be asked t o  con- 
s e n t  t o  s u r g i c a l  procedures a t  those p a r t i c u l a r  i n s t i t u t i o n s .  



Ident  . No. 45a 

MEDICAL AND HEALTH SCIENCES D I V I S I O N  

OAK RIDGE ASSOCIATED UNIVERSITIES, O A K  RIDGE,  TN 

AMENDMENT TO IND 12,459 

Use of 11C-DL-Valine f o r  Loca l iza t ion  of Brain Tumors 
By Pos i t ron  Emission Computed Tomography 

I n  t h e  o r i g i n a l  IND 12,459 w e  have proposed t o  eva lua te  llC-DL-valine i n  
conjunction wi th  pos i t ron  emission computerized tomography i n  p a t i e n t s  with 
proven o r  suspected panc rea t i c  d i sease .  

We would l i k e  t o  expand the  spectrum of c l i n i c a l  app l i ca t ions  of 'IC-DL- 
v a l i n e  t o  inc lude  p a t i e n t s  with b r a i n  tumors. 
observat ions of t h e  metabolism of 11C-DL-valine as evidenced by the  l o c a l i z i n g  
p r o p e r t i e s  of t he  radiopharmaceutical  i n  b r a i n  tumors (gliomas and meningiomas) 
and t h e  re la t ive s p e c i f i c i t y  of v a l i n e  i n  c e r t a i n  b r a i n  tumor c e l l  types.  
This  hypothesis i s  supported by recent  d a t a  from Robertson ( i n  p re s s ,  Journa l  of 
Neurosurgery). 

This s tudy w i l l  cons i s t  of 

P a t i e n t s  (approxiamtely 30) f o r  t h i s  study w i l l  be mainly r e f e r r e d  by 
D r .  M. S. Mahaley, Chief,  Neurosurgery, Universi ty  of North Carolina and 
North Carol ina Memorial Hospi ta l ,  Chapel H i l l .  

The s tudy i s  expected t o  cover a per iod of 1-1/2 t o  two years .  Only 
a d u l t  s u b j e c t s  w i l l  be  s tud ied ,  Each p a t i e n t  w i l l  b e  f u l l y  informed t h a t  
t h i s  is an experimental  procedure,  t h a t  i t  might have some tox ic  e f f e c t  
(although w e  know of no s p e c i f i c  t o x i c i t y  t h a t  is  a t  a l l  l i k e l y )  and t h a t  t he  
procedure w i l l  cause a r a d i a t i o n  dose of approximately 3 . 6  r ads  t o  the  pancreas,  
1.2 rads  t o  the  s m a l l  i n t e s t i n e ,  1.0 rads  t o  the  l iver ,  and 0.3 rads t o  t h e  
whole body when 30 m c i  i s  administered. No doses w i l l  be given without t he  
informed consent of t h e  p a t i e n t .  
consent w i l l  be excluded from t h e  study. 
is  a t tached .  
cause medical t o x i c i t y  from t h e  DL-valine o r  de t r imenta l  r a d i a t i o n  e f f e c t s  
from t h e  1 1 C  present .  
dose (0.43 mCi/kg) i n  p a t i e n t s  with known o r  s t rong ly  suspected of b r a i n  
tumor who are, however, considered t o  be  i n  good genera l  condi t ion.  
observat ions of pu l se  and blood pressure  w i l l  be made during the  study. 
l ea s t  two physicians w i l l  be  present  during the  f i r s t  c l i n i c a l  t r i a l s .  

Subjects  incapable  of giving an informed 
A copy of t h e  informed consent form 

The proposed d iagnos t ic  doses appear w e l l  below any t h a t  could 

We w i l l  s t a r t  our  s t u d i e s  wi th  t h e  f u l l  d iagnos t ic  

Careful  
A t  

I f  any abnormality i n  c l i n i c a l  o r  labora tory  observat ions i s  seen,  
appropr ia te  follow-up s t u d i e s  w i l l  be c a r r i e d  out .  
pea r s  s e r ious ,  w e  w i l l  s t op  a l l  f u r t h e r  c l i n i c a l  t r ials and immediately 
n o t i f y  the  Food and Drug Administration. 

I f  the  abnormality ap- 

The p r i n c i p a l  ques t ions  t o  be answered are: 

1. 
- 

Can gliomas and meningiomas be  s p e c i f i c a l l y  imaged with llC-DL- 
Valine? 

2. W i l l  t he  uptake of 11C-DL-valine i n  human b r a i n  tumors be s u f f i -  
c i e n t  t o  permit b r a i n  tumor imaging? 



Page 2 Amendment t o  IND 1 2 , 4 5 9  

3 .  What i s  t h e  optimum dose and scanning t i m e  f o r  b r a i n  tumor v i s u a l i -  
za t ion? 

The cr i ter ia  f o r  eva lua t ing  r e s u l t s  inc lude  ( a y  s u r g i c a l  exp lo ra t ion  
(with b iops i e s )  s h o r t l y  be fo re  o r  a f t e r  t h e  experimental scans;  (b) scan 
r e s u l t s ,  when a v a i l a b l e ,  t o  be compared t o  conventional CT, and (c)  r e l a t i n g  
gene ra l  c l i n i c a l  and biochemical eva lua t ion  of the p a t i e n t  t o  t h e  scans.  I n  
a d d i t i o n ,  autopsy d a t a  are expected t o  become a v a i l a b l e  eventua l ly  i n  some 
cases. 

*Surgical procedures are not  done f o r  t h e  purpose of explaining scan  r e s u l t s  
bu t  r a t h e r  f o r  r o u t i n e  d i agnos t i c  and c l i n i c a l  management of t h e  p a t i e n t s .  Any 
s u r g i c a l  procedure w i l l  b e  performed a t  t h e  Univers i ty  of North Carolina o r  any 
o t h e r  h o s p i t a l  wi th  approved neurosurgery s e r v i c e ;  p a t i e n t s  w i l l  be asked t o  con- 
s e n t  t o  s u r g i c a l  procedures a t  those p a r t i c u l a r  i n s t i t u t i o n s .  . 
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MEDICAL AND HEALTH SCIENCES D I V I S I O N  
OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

Consent f o r  Experimental T e s t  

I au tho r i ze  t h e  performance upon 
(myself o r  name of p a t i e n t )  

of t h e  following test:  
f o r  b r a i n  and b r a i n  tumor v i s u a l i z a t i o n .  

Phase I radiopharmaceutical  tests of DL-valine-l-''C 

The na tu re  and purpose of t he  test ,  t h e  r i s k s  involved, and the  possi-  
b i l i t i e s  of complications have been explained t o  m e .  I understand t h a t  t h i s  
tes t  i s  not  a t reatment  f o r  my d isorder  nor is  i t  being done pr imar i ly  f o r  my 
b e n e f i t ,  r a t h e r  t h a t  t h e  test is  f o r  experimental  purposes. Fur ther ,  I 
understand t h a t  any information gained from doing t h i s  test becomes t h e  
proper ty  of ORAU and may be  published i n  the  s c i e n t i f i c  l i t e r a t u r e  a t  t he  
d i s c r e t i o n  of t he  s t a f f  of t he  Medical and Health Sciences Divis ion,  Oak 
Ridge Associated Un ive r s i t i e s .  

DATE 
(Pa t i en t  o r  person authorized to, consent f o r  
p a t i e n t  ) 

WITNESS : 

the  

1. 

2 .  

3 .  

4 .  

5. 

6. 

I have t a lked  wi th  about 
proposed test t o  be given including t h e  following: 

DL-Valine-l-llC. This  is  a new rad ioac t ive  drug: 

The drug conta ins  t h e  r ad ioac t ive  i so tope  1 1 C  and an organic  chemical i n  
q u a n t i t i e s  much less than those required t o  produce any measurable 
chemical e f f e c t  i n  the  body. Pa t i en t  should f e e l  no e f f e c t  from t h e  
drug. 

The r a d i a t i o n  dose w i l l  be approximately 0.25-0.5 rad t o  the  whole body. 

Blood samples (2 ml) w i l l  be drawn f i v e  t i m e s  during a period of 60 
minutes a f t e r  adminis t ra t ion .  

Scans wi th  an emission computerized tomograph w i l l  be made over a two- 
hour per iod.  

The p a t i e n t  may withdraw from t h e  test a t  any t i m e .  

DATE : 
Inv es  t i g a t o r  

- 
October 30, 1979 



. 
Oak Ridge 
Associated 
Universities 

October 25, 1979 

Dr. William J. Gyarfas 
Director, Division of Oncology and 

Bureau of Drugs HFD-150 
Attention: DOCUMENT CONTROL ROOM #17-B34 
5600 Fishers Lane 
Rockville, MD 20857 

Radiopharmaceutical Drug Products 

Dear Dr. Gyarfas: 

IND 12,459 

Since our last progress report on llC-DL-Valine as a diagnostic 
agent for the detection of diseases of the pancreas (October 20, 19781, we 
have had the opportunity to study six more patients with this amino acid 
in conjunction with positron emission computerized tomography. 

In three of the patients llC-DL-tryptophan was also used for comparison. 
Based on this small number of cases, 'IC-DL-tryptophan seems to give better 
results. But we need more cases to support this very preliminary conclusion. 
Therefore, we would like to maintain this Ih9 12,459 on active status. 

In support of this progress report, I am enclosing two reprints of 
our article "Carbon-11-Labeled Amino Acids for the Rectilinear and Positron 
Tomographic Imaging of the Human Pancreas" (Journal of Nuclear Medicine, 
20: 507-514, June, 1979). 

Sincerely, A 

C. C. Lushbaugh, M.D., Chsirman I 

Medical and Health Sciences Division 

CCL : dg 

Enclosures (2) 



. 
Oak Ridge 
Associated 
Universities 

November 1, 1979 

Mr. Richard Podliska 
Bureau of Drugs HDF-150 
Document Control Room 17B-34 
5600 Fishers Lane 
Rockville, Maryland 20852 - 

II P 
Dear Mr. Podliska: //; -!,$! ! I-- 

& I I  / 31 < bdLpk,4 
IND’S 12,459 and 12,967 ., 

-r 
Enclosed are amendments for our INJl’s 12,459 and 12,967. We 

request permission to use the amino acids DL-valine and DL-tryptophan 
in patients with brain tumors. 

A s  indicated in the amendments, the study will be conducted in 
collaboration with the University of North Carolina. 
and the respective consent forms are currently reviewed by the 
ORAU-ORNL Committee on Human Studies. 

The amendments 

I shall inform you about the decision of the Committee as soon 
as we have received the votes. 

C. C. Lushbaugh, M.D., Chairman 
Medical and Health Sciences Division 

CCL : dg 

Enclosures 



VOTING FORM FOR AMENDMENT 45a 

APPROVE 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(Signature) 

(Date) 



VOTING FORM FOR AMENDMENT 45a 

I 

APPROVE &m (''k 
DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY FOR CONSIDERATION 

(Signature) 

(Date) 



VOTING FORM FOR AMENDMENT 45a 

APPROVE 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

I O 4 9 4 1 2  

(Signature) 

(Date) 



VOTING FORM FOR AMENDMENT 45a 

APPROVE i /  

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

(Signature) 

(Date) 



VOTING FORM FOR AMENDMENT 45a 

APPROVE xx 
DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION No 

C OKMENT 

A. Seaton Garrett, JK, M.D. 
(Signature) 

November 12, 1979 

(Date) 

f 0494 I 4  



VOTING FORM FOR AMENDMENT 45a 

APPROVE J 
D I S A P P R O V E  

B E L I E V E  MEETING I S  NECESSARY FOR CC IS I D E R A T I O N  

COMMENT 



VOTING FORM FOR AMENDMENT 45a 

APPROVE / 

DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY FOR COI 3 I D  ER T I O N  

COMMENT 

- 
(Signature) 



.- 

APPROVE 

VOTING FORM FOR AMENDMENT 45a 

L 
DISAPPROVE 

BELIEVE MEETING I S  NECESSARY FOR CONSIDERATION 

CONMENT 

(Date) 



VOTING FORM FOR AMENDMENT 45a 

APPROVE x 

DISAPPROVE 

BELIEVE MEETING I S  NECESSARY 

COMMENT 

FOR CONSIDERATION 

x. c L # C t - d  m :LQ 
(Signature) 

1 0 4 9 4  1 8  



VOTING FORM FOR AMEMlMENT 45a 

, 
APPROVE 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(Date) 



VOTING FORM FOR AMENDMENT 45a 

APPROVE 

D I SAP PROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(Date) 

i 



VOTING FORM FOR AMENDMENT 45a 

APPROVE l0---- 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(Signature) 

(Date) 



REVIEW AND ACTION 

Principal Investigator 

ORAU/ORNL Committee on Human Studies 

Karl F. Hcbner Ident. No. 45a 

Project Title USE OF l l ~ - ~ ~ - ~ ~ n ~  nw -a 
POSITRON EMISSION COMPUTED TOMOGRAPHY 

1. In the opinion of this committee the rights and welfare o f  the 
subjects i n  this project or  act ivi ty  will be protected. 
committee s ta tes  t h a t  adequate safeguards against any untoward 
effects have been provided. 

The 

2. . 

3.  

4. 

In the opinion of the committee the informed consent procedures t o  
be used i n  this project will be both appropriate and adequate. The 
cornittee also finds tha t  no inappropriate psychological o r  socio- 
logical r isks will ex i s t  for  the subjects involved i n  this project. 

The committee seeks conti n u i  ng communication w i t h  the invest igator(  s) 
on th i s  project along the following lines: 

Other committee comnents : 

-- - 
' Approve x (bv m a i l  vote 11 /79)  

1 0 4 4 4 2 2  Disapprove 
Chai man o f  Cornrniftei 

2/ 21/  80 

Date 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

Signature of 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

7 &-A- 
‘Principal Investigator 

TO : Dr. James Crook 
B A d  FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : 

DATE : June 1988 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Please 

Title of Project: 
by Positron Emission Computer Tomography 

45a Use of llC-DL-Valine for Localization of Brain Tumors 

Proposal No. 45a DATE APPROVED: 1980 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications 
None. 



- 2 -  

3. Are there any planned changes? 
No. 

4 .  Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 45a 
by Positron Emission Computer Tomography 

Use of llC-DL-Valine for Localization of Brain Tumors 

Date Approved: 1980 

1. Report progress made in the past year. 

No patient doses administered. 

2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5 .  Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky HawkinslSecretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. Please 
answer the questions below and add any other information you feel pertinent and 
return by May 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Title of Project: 45a 
by Positron Emission Computer Tomography 

Use of 'IC-DL-Valine for Localization of Brain Tumors 

Proposal No. 45a DATE APPROVED: 1980 

- 1 h  
sibature of Principal Investigator Date Signed 

1. Report progress made in the past year. uo S L h  $  ̂b-4 

2. Report any complications. h, fl-4 - 



-2- 

3 .  A r e  t h e r e  any planned changes? b o  

4.  Do you wish t h e  p r o j e c t  to be continued? + 
5 .  Comments. ! J @ *  



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 45a 
by Positron Emission Computer Tomography 

Use of llC-DL-Valine tor Localization of Brain Tumors 

Date Approved: 1980 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Associated Post Office Box 117 
e’ Universiries Oak Ridge. Tennessee 37831 -01 1 7 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Karl Hubner/Chairman, Committee on Human Studies f d  
RE: Committee Action on Active Proposals 

DATE : June 28, 1990 

Your project number 45a “Use of llC-DL-Valine for Localization of Brain Tumors 
by Positron Emission Computer Tomography” was reviewed and approved at our last 
meeting on June 28, 1990. 

Progress reports of all active propoeals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

v 

bh 



ORAU/OR-i-iL COMMITTEE ON HUMAN STUDIES 

TO : D r .  K. F. HGbner 
i 

FROPl : Dianne Gresham, Secre ta ry  - Committee on Human Studies  

RE : Progress  Reports 

DATE: 2 / 2 7 / 8 1  

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
yea r ly  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a 
progress  r e p o r t  t o  t h e  Cormittee on t h e  s t a t u s  of t h e i r  proposals.  Each 

t o  continue. P l ease  answer t h e  ques t ions  below and add any o ther  in for -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
(If a d d i t i o n a l  space i s  needed, please use t h e  back of t h i s  form o r  
a t t a c h  e x t r a  shee t s . )  

d TomoeraDhv T i t l e  of P ro jec t :  by posi t ron EmlsslonComDute 

Proposal No.: 4~~ Date Approved: 2/21/80 

' p roposa l  must be  reviewed by t h e  Committee yea r ly  f o r  research  p r o j e c t s  

3/17/81 

U s e  of ''C-DL-Valine f o r  Loca l iza t ion  of Brain Tumors . .  

Signature of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 



-2- 

4 .  Do you wish the project to be continued? 
- 

5. Comments. k?gr,.c 

1049431 



1 , I  .I I 1  1111 , . " I 

/ 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  Karl Hubner 

FROM : Dianne Gresham, Secre ta ry  - Committee on Human Studies  
v 

RE : Progres s  Reports 

DATE : February 18, 1982 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  that  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p re sen t  a 
progress  r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals .  Each 

to continue. P l e a s e  answer t h e  ques t ions  below and add any o the r  i n fo r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by March 8,  1982 
(If a d d i t i o n a l  space  is  needed, p l ease  use  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  - 
T i t l e  of P r o j e c t :  Pos i t ron  Emission Computed Tomography 

Proposal  No.: 4 5a Date Approved: 2/21/80 

-proposal  must be reviewed by t h e  Committee yea r ly  f o r  r e s e a r c h  p r o j e c t s  

U s e  of "C-DL-Valine f o r  Loca l iza t ion  of Brain Tumors by 

~ 

Signature  of P r i n c i p a l  I n v e s t i g a t o r  

1. Report p rog res s  made i n  p a s t  year .  
d 

IJJO Sk, d;( < L-ac A W.L 

2 .  Report any complicat ions.  }d- 

Date Signed 

, 



-2- 

3 .  Are t h e r e  any planned changes? 140 
d 

4 .  Do you wish t h e  p ro jec t  t o  be continued? y p c  
-. 

, 

I O H 4 3 3  



O a k  Ridge Associated Universities 

MEMORANDUM 
& b 

D r .  K .  F. Hcbner FROM Dianne Gresham 
d 

DATE April  6 ,  1982 COP1 ES TO F i l e ,  Committee on Human Studies 

SUBJECT APPROVAL OF CONTIMJATION OF PROPOSALS REVIEWED BY COMMITTEE 

The Committee on Human Studies  approved f o r  cont inuat ion Proposals 38a 
and 38b, 39-39b, 45-45b, 48 and 48a, 51, 54, 57,  and 68. 
any changes o r  problems t o  t h e  Committee Chairman. Thank you f o r  your 
a s s i s t ance  and cooperation. 

dg 

Please report  



ORAU/ORNL COMMITTEE ON IiUMAN STUDIES 

TO : Dr. Karl F. Hubner, ORAU, M&HSD 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 

RE : Progress Reports 

DATE: March 23, 1983 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly a l l  principal investigators of ongoing proposals present a 
progress report to the Cormittee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by April 6, 1983 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Use of llC-DL-Valine for Localization of Brain Tumors Title of Project: bv --,,teA a .  T-hv 

Proposal No. : 4 s a  2/21/80 Date Approved: 

L L &  7. LLL---> 't(G( XL 
Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

We studied 12 patients with proven or suspected brain tumors 
with DL-valine. 
agent, probably more useful than L-valine. 

DL-valine appears to be a good brain scanning 

..- 

2 .  Report any complications. 

NO complications 



d 

-2- 

3 .  Are t h e r e  any planned changes? 

No changes planned 

4. Do you wish t h e  p ro jec t  to be continued? 

Yes 

5 .  Comments. 

No comments 



Oak Ridge 
Associated 
U nive I si t ies Memorandum 

-' 
Dianne Gresham 
Dr. Lange 

To Karl F. Hbbner, M.D. From 

Date June 22, 1983 Copies to File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved for continued study Proposals 38a and 
38b, 39-39b3, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. It will be circulated with the minutes of the Committee meeting on 
May 6 .  Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

Thank you for your assistance and cooperation. 



I / /  

ORAU/ORNL COMMITTEE OK H I P U N  STUDIES 

TO : D r .  K. F. Hubner, ORAU, M&HSD 
v 

FROPl : Blanche Carden, Secre ta ry  - Committee on Human S tud ie s  

RE : Progress  Reports 

DATE : Apr i l  23., 1984 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p re sen t  a 
p rogres s  r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each 
proposa l  must be reviewed by t h e  Committee yea r ly  f o r  r e sea rch  p r o j e c t s  
t o  continue. P l ease  answer t h e  ques t ions  below and add any o the r  i n fo r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 7 3  lgg4 
(If a d d i t i o n a l  space i s  needed, p l e a s e  use  t h e  back of this form o r  
a t t a c h  e x t r a  shee t s . )  

T i t l e  of project: 
Use of llC-DL-Valine f o r  Loca l iza t ion  of Brain Tumors 

. by Pos i t ron  Emission Computed Tomography 

Proposal No. : 45a 2/21 /80 Date Approved: 

vrzcl g y  
- 

k c - i t .  kLvv \c i  
Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  p a s t  year .  - 
No s t u d i e s  were done during t h e  p a s t  12 months. 

2 .  Report any complications.  

N.A. 



-2-  

I’ 3 .  Are t h e r e  any planned changes? 

No changes. 

4 .  Do you wish t h e  p r o j e c t  t o  be continued? 

Keep a c t i v e .  

5 .  Comments. 

None. 



Oak Ridge 
Associated 
Universities Memorandum 

D r .  Karl F. Hubner From Blanche Carden 6. c& 
June 12 ,  1984 

T O  

Date F i l e ,  Committee on Human Studies  Copies to 

Subject PROPOSALS REVIEWED BY C O W T E E  ON HUMAN STUaJES 

Proposals 38a, 38b, 39, 39a, 39b, 45, 45a, 45b, 48, 48a, 48b, 51, 54, 54a, 
68, 68a and 69 were approved f o r  continuation by the Committee on Human 
Studies  on May 25, 1984. I f  t he re  should be any changes or problems with 
these proposals, p lease  r epor t  them t o  t h e  Committee Chairman. 

bbc 



Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

d 

Medical anc: 
Health Sciences 
D I VI s I on 

M E M O R A N D U M  

To : D r .  Crook A 

From: 
Lynn ORAU/ORNL Reeves, Committee Secre ta ry  on +- Human Studies  

Subject  : PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p re sen t  a y e a r l y  progress  
r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals .  Each proposal 
must be reviewed by t h e  Committee yea r ly  f o r  r e sea rch  p r o j e c t s  t o  cont inue.  

P lease  answer t h e  ques t ions  below and add any o t h e r  information you f e e l  
p e r t i n e n t  and r e t u r n  by Apr i l  10, 1985. ( I f  a d d i t i o n a l  space i s  needed, 
D l e a s e  use  t h e  back of t h i s  form 01: a t t a c h  e x t r a  s h e e t s . )  

d Use of "C-DL-Valine f o r  Loca l iza t ion  of Brain Tumors 
T i t l e  of P ro jec t :  Pos i t i on  Emission Computed TomonraDhv 

Proposal  No.: 45a Date Approved : 1980 

1. Report p rogress  made i n  p a s t  year :  

No c l i n i c a l  s t u d i e s  performed. 

2.  Report any complicat ions:  

None 



I , , ,  
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3 .  Are there any planned changes? 
* 

No 

4 .  Do you w i s h  the project to be continued? 

Y e s  

-’ 

5. Comments: 

None 



STATUS REPORT ON RESEARCF PROPOSALS PREVIOUSLY REVIEWED AMD APPROVED 
BY THE OPdrJ/  ORPJL COMMITTEE ON HUMAN STUDIES 

( A p r i l  2 6 ,  1985) 

45a Use of 11C-DL-Valine f o r  L o c a l i z a t i o n  of Rrain Tumors by P o s i t r o n  
Emission Computed Tonography (Crook) 

Proectess 

No c l i n i c a l  s t u d i e s  performed. 

Complicat ions 

PTon e. 

Changes 

No changes. 

Cont inua t ion  

Keep a c t i v e .  

Comments 



o Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ma - m  
Apr i l  17. 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: Dr. James Crook 

mum: Lynn Reeves , Secret a ry  
ORAU/ORNL Committee on HumWStudies 

SDBJBCT: PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  yea r ly  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a progress r epor t  t o  
t h e  committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 

Please answer t h e  
ques t ions  below and add any o the r  information you f e e l  p e r t i n e n t  and r e tu rn  by 
w, 1986. (If add i t iona l  space is needed, p lease  use t h e  back of t h i s  form 

by t h e  Committee yea r ly  f o r  research  p r o j e c t s  t o  continue. i 

'Qp or a t t a c h  extra shee ts . )  
3. 
b -' 

T i t l e  of Pro jec t :  Use of 'lC-DL-Valine for Localization of Brain Tumors by 

- Ptksitron Emission Computed Tomography 

Proposal No. 45a 

E L  
Signature of P r ihc ipa l  I n v e s t i g a t o r  

Date 1980 

1. Report p rogress  made i n  t h e  p a s t  year.  

2. 
i 

Report any complications.  

r m O L  
Date Signed 

1049444 
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u 3 .  Are there any planned changes? 

5 .  Comments. I 



Associated Post Office Box 11 7 
4 Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies k3. 

RE: Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Title of Project: 45a 
by Positron Emission Computer Tomography 

Please 

Use of 'IC-DL-Valine for Localization of Brain Tumors 
i 

d 

Proposal No. 45a Date Approved: 1980 

y I L  
Signature of $kincipal Investigator 

1. Report progress made in the past year. ccc 

Date Signkd 

I 2.  Report any complications. 
4 



- 2 -  

3 .  Are there any planned changes? 

fa 4 .  Do you wish the project to be continued? 

5. Comments. 

1 0 4 9 4 4 1  



Ident. No. 45b 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

To: COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

1/21/81 Date 

Principal Investigator: K. F. Hubner 

Co-Investigators: Lee Washburn 

R .  L. Hayes 

Title of Project: Amendment to existing I N D  12 ,459 :  physiological 

studies of the pancreas and brain using 

L-valine l-llc 

I. Obiectives of Experiment: 

1. To determine whether the L-valine localizes t o  a higher degree in normal 
pancreatic ,issue than in neoplastiflor inflammatory lesions, and whether 
L- 1Y aline-1- C If 'n conjunction with C-1-aninocyclobutfTecarboxylic acid 
( C-ACBC) or C-1-arninocyclopentanecarboxylic acid ( C-ACPC) can be 
used for the differential diagnosis of pancreatic disease by positron 
tomograpy. 

2 .  To study the metabolic activity of the brain or specific structures of 
the brain in patients with post CVA hypertonia, Phenylketonuria (PKU), 
Huntington's Disease (HD), possibly Cerebral Palsy, and bffin tumors by 
measuring the rate of protein synthesis using L-valine-1- 
precursor . C as a 

There are "no good large animal models" for any of these diseases. 
animals would be required for meaningful ECAT studies. 
of metabolic activity as based on amino acid (L-valine) utilization should 
provide a better understanding of pancreatic disease and brain damage and 
might form the basis for new information needed for improved treatment of 
these diseases. 

Large 
In vivo measurement 

11. Methods of Procedure 

- The protocols and procedures are described in detail in the attached drafted 
letter to FDA. 

1049448 



d 111. Possible Hazards and Their Evaluation 

There are no chemical risks from injecting L-valine in the amounts proposed 
in this investigation. Adherence to quality control proceduffs (sterility, 
pyrogenicity testing) prior to i.v. injection of L-valine-1- C should 
eliminate any side effects. 

IV. Radioisotopes and New Drum 

L-valine, a natural essential amino acid, will be labeled with carbon-11. 
The whole body radiation doses from the injection of carbon-11 labeled 
L-valine in the amounts proposed are comparable t o  radiation doses from 
conventional pancreas and brain scans (200 to 500 millirad total body dose). 
The compound and doses have been approved by the ORAU/MCHSD's Radionuclide 
Committee. The attached amendment will be submitted to FDA subsequent to 
approval by the ORAU/ORNL Committee on Human Studies. 

V. Responsibilities of Principal Investigator 

The principal investigator will follow the procedures of the Committee on 
Human Studies in obtaining "informed consent" from the subjects under study. 
The investigator recognizes that he retains the primary responsibility for 
safe-guarding the interests of the participants under study. 
changes in methods of procedure or of the development of unexpected risks 
will be immediately brought to the attention of the Committee on Human 

Any significant 

4 Studies. 

Starting Date March 1, 1981 

Signatures: Ku& T.  kLa, G . L  Principal Investigator 

DIVISION REVIEW: 

The application described above has been reviewed and approved for submission 
to the ORAU/ORNL Committee on Human Studies. 

Title Chairman, M&HSD 

Institution Oak Ridge Associated Universities 

Date 



Medical and Health Sciences Division 
OAK RIDGE ASSOCIATED UNIVERSITIES 

P a t i e n t  
d 

Adult 
Parent T Guard i a n  

Child Contro Is 

CONSENT FOR RESEARCH STUDY 

T i t l e  of P ro jec t :  

P r i n c i p a l  Inves t iga to r :  

Name of Volunteer: Age : 

To persons who aaree  t o  p a r t i c i p a t e  i n  t h i s  study: 

The information on t h i s  and on t h e  a t tached  form has been given t o  me t o  
inform me about t h i s  research  p r o j e c t  and my p a r t i c i p a t i o n  i n  i t .  I have 
been asked t o  read these  forms c a r e f u l l y .  A l l  my ques t ions  about t h e  s tudy ,  
t he  procedures requi red  t o  do t h e  s tudy,  and t h e  information provided on t h e  
a t tached  form have been answered. 

- I understand t h e  purpose of t h e  s tudy,  t h e  procedures involved, and t h e  
poss ib l e  r i s k s  and p o t e n t i a l  b e n e f i t s .  Fu r the r ,  I understand t h a t ,  while my 
r i g h t s  and privacy w i l l  be maintained, any information gained i n  t h i s  t e s t  
becomes t h e  property of ORAU and may be published i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  o r  used f o r  o t h e r  purposes which ORAU deems proper i n  t h e  i n t e r e s t  
of medical education, knowledge, o r  research .  

I have been informed t h a t  I may, a t  any t i m e  withdraw from continued 
p a r t i c i p a t i o n  i n  t h i s  study. I understand f u r t h e r  t h a t  i n  t h e  event of 
phys i ca l  i n j u r y  r e s u l t i n g  from t h e  procedure e s s e n t i a l  medical treatment 
inc luding  h o s p i t a l i z a t i o n  i s  provided f r e e  of charge, but monetary 
compensation f o r  wages l o s t  because of i n j u r y  i s  not a v a i l a b l e  from e i t h e r  
ORAU o r  Union Carbide Corporation, OWL. 
p a r t i c i p a t e .  

I f r e e l y  and v o l u n t a r i l y  choose t o  

Date 
S igna ture  of Volunteer 

S igna ture  of parents  and guardian 
(when app l i cab le )  

S igna ture  of Witness 

f 0 4 9 4 5 0  



Kedical and Heal th  Sciences Divis ion 
Oak Ridge Associated Un ive r s i t i e s  

.- Pr inc ipa l  Inves t iga to r :  

T i t l e  of P ro jec t :  Amino Acid (va l ine )  l J t i . l i za t ion  i n  Pancrea t ic  Diseases 

The purpose of t h i s  study: i s  t o  measure the  r a t e  of p r o t e i n  fomation 
( syn thes i s )  i n  the  pancreas and i n  pancrea t ic  tumors i n  order  t o  ga in  a 
b e t t e r  understanding about t h e  na tu re  of pancreas d isease .  
b a s i s  a b ra in  scan w i l l  be done following the  completion of the  pancreas 
scan f o r  the  purpose of c o l l e c t i n g  da ta  on v a l i n e  uptake by normal b ra in  
s t r u c t u r e s .  

On a voluntary 

The procedures t o  be done: a re  as fol lows.  

(1)  I (she/he)  should not  eat  anything a f t e r  b reak fas t ,  but may have water 
and continue a l l  important medications.  
I (she/he)  w i l l  be asked t o  dr ink  a milkshake. 

T h i r t y  minutes before  the  s tudy 

(2)  F i r s t  I (she jhe)  am ( i s )  going t o  have s e v e r a l  pancreas and had scans t o  
be done with a ECAT scanner.  I (she/he)  w i l l  be in s t ruc t ed  t o  hold 
s t i l l :  my ( h e r / h i s )  eyes w i l l  be covered wi th  pads, and I (she/he)  w i l l  
be asked t o  l i s t e n  t o  music through a head phone and t r y  t o  s t a y  awake. 

( 3 )  I n j e c t i o n  needles  w i l l  be placed i n  a ve in  i n  each hand f o r  t h e  
i n j e c t i o n  of va l ine  ( a  normal component of t he  body) and f o r  ob ta in ing  
seve ra l  small  (2  ml) blood samples. 
warm during t h e  30-minute blood sampling period. 
t he  a c t u a l  t es t  a small amount of r ad ioac t ive  va l ine  w i l l  be in j ec t ed .  
Following the  i n j e c t i o n  blood samples w i l l  be taken and a s e r i e s  of 
scans of my ( h e r / h i s )  pancreas w i l l  be made. 
are completed, s eve ra l  head scans w i l l  be made. 

My ( h e r / h i s )  hands w i l l  be kept 
A t  t he  beginning of  

d 

When the  pancreas scans 

Duration of t h i s  study: The e n t i r e  examination should take  approximately 
1-1/2 t o  2 hours. I ( she /he)  understand(s1 t h a t  I (she/he)  may have t o  
r e t u r n  f o r  one o r  two more examinations (same procedure as  done today) wi th in  
the  next few weeks. 

Discomforts,  inconveniences and/or r i s k s  t h a t  can be reasonably expected a r e :  
t he  s l i g h t  pain from the  i n s e r t i o n  of the i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort from having t o  l i e  on the  scanning t a b l e  f o r  over an hour. 
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of t he  va l ine  and the  r a d i a t i o n  
dose t o  ny whole body i s  equiva len t  t o  the  dose I would rece ive  f o r  an 
ord inary  pancreas scan i n  a l o c a l  hosp i t a l .  

P o t e n t i a l  b e n e f i t s  of t h e  s t u d y :  I understand t h a t  t h i s  t es t  i s  not a 
t reatment  but r a t h e r ’ a  research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
n y  d i sease  and perhaps d i seases  of the b ra in .  

Date 
S igna ture  of Volunteer 

Signature  of Parent o r  Guardian 
(when app l i cab le )  

104945 1 



Medical and Heal th  Sciences Divis ion 
Oak Ridge Associated Un ive r s i t i e s  

e 

P r i n c i p a l  Inves t iga to r :  '-, 

T i t l e  of P ro jec t :  Local Brain Metabolism i n  Phenylketonuria (PKU) 

The purpose of t h i s  study: i s  t o  measure the  r a t e  of p ro te in  formation 
( syn thes i s )  i n  d i f f e r e n t  regions of t he  b r a i n  i n  order  t o  ga in  a b e t t e r  
understanding about t he  na ture  of t he  b ra in  damage from PKU and poss ib ly  f i n d  
an improved t reatment  f o r  PKU p a t i e n t s .  

The procedures t o  be done: are as fol lows.  

(1) She/He should not  eat  anything a f t e r  b reak fas t ,  but may have water  and 
continue a l l  important medications.  

(2 )  F i r s t  she/he i s  going t o  have seve ra l  head scans t o  be done with a ECAT 
scanner. She/He w i l l  be in s t ruc t ed  t o  hold s t i l l  he r /h i s  eyes w i l l  be 
covered wi th  pads,  and she/he w i l l  be asked t o  l i s t e n  t o  music through a 
head phone and t r y  t o  s tay awake. 

(3)  I n j e c t i o n  needles  w i l l  be placed i n  a ve in  i n  each hand f o r  t h e  
i n j e c t i o n  of va l ine  ( a  normal component of t he  body) and f o r  ob ta in ing  
seve ra l  small ( 2  ml) blood samples. Her/His hands w i l l  be kept  warm 
during the  30lil inute blood sampling per iod.  A t  the  beginning of t he  
actual  tes t  a small  amount of r ad ioac t ive  va l ine  w i l l  be i n j e c t e d .  
Following the  i n j e c t i o n  blood samples w i l l  be taken and s e r i e s  of scans 
of h e r / h i s  b r a i n  w i l l  be made. 

4 

Duration of t h i s  study: 
t o  2 hours,  and I understand t h a t  she/he may have t o  r e t u r n  f o r  another  
examination (same procedure a s  done today) i n  about e ight  t o  16 weeks. 

The e n t i r e  examination w i l l  t ake  approximately 1-1/2 

Discomforts. inconveniences and/or r i s k s  t h a t  can be reasonably expected a re :  
t he  s l i g h t  pa in  from the  i n s e r t i o n  of t he  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on the  scanning t a b l e  f o r  over an hour.  
There i s  no chemical r i s k  from the  i n j e c t i o n  of the  va l ine  and t h e  r a d i a t i o n  
dose t o  the  whole body i s  equiva len t  t o  t h e  dose one would r ece ive  from an 
ord inary  b ra in  scan i n  a l o c a l  h o s p i t a l  (200 m i l l i r a d ) .  

P o t e n t i a l  b e n e f i t s  of t he  study: I understand t h a t  t h i s  t es t  i s  not  a 
t reatment  but r a t h e r  a research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
PKU and perhaps o the r  d i seases  of t he  b ra in  f o r  a b e t t e r  understanding of t he  
d i sease  process and i t s  t reatment .  

Date 
Signature  of Volunteer 

Signature  of Parent o r  Guardian 
(when appl icable)  



Medical and Health Sciences Division 
Oak Ridge Associated U n i v e r s i t i e s  

.-I 

P r i n c i p a l  I n v e s t i g a t o r :  -, 

T i t l e  of P r o j e c t :  Local Brain Metabolism i n  Huntington's Disease (HD) 

The purpose of t h i s  study: i s  t o  measure t h e  r a t e  of p r o t e i n  fonnat ion  
( s y n t h e s i s )  i n  d i f f e r e n t  regions of t h e  b r a i n  i n  order  t o  g a i n  a b e t t e r  
understanding about t h e  n a t u r e  of t h e  b r a i n  damage from HD and p o s s i b l y  f i n d  
an improved t reatment  f o r  HD p a t i e n t s .  

The procedures t o  be done: are  as follows. 

(1)  I (she/he) should no t  ea t  anything a f t e r  breakfas t ,  but I (she/he)  may 
have water and may cont inue a l l  important medications.  

( 2 )  F i r s t  I (she/he)  am ( i s )  going t o  have s e v e r a l  head scans t o  be done 
wi th  an ECAT scanner.  I (she/he) w i l l  be i n s t r u c t e d  t o  hold s t i l l .  My 
( h e r / h i s )  eyes w i l l  be covered with pads, and I (she/he) w i l l  be asked 
t o  l i s t e n  t o  music through a head phone and t r y  t o  s t a y  awake. 

(3 )  I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  t h e  
i n j e c t i o n  of v a l i n e  ( a  normal component of t h e  body) and f o r  o b t a i n i n g  
s e v e r a l  small  ( 2  ml) blood samples. 
warm during t h e  301ninute blood sampling per iod.  
t h e  a c t u a l  t e s t  a small  amount of r a d i o a c t i v e  v a l i n e  w i l l  be i n j e c t e d .  
Blood samples w i l l  be taken and a ser ies  of scans of my ( h e r / h i s )  b r a i n  
w i l l  be made. 

My ( h e r / h i s )  hands w i l l  be kept  
A t  t h e  beginning of 

-/ 

Duration of t h i s  study: 
t o  2 hours,  and I (she/he)  understand(s1 t h a t  I (she/he)  may have t o  r e t u r n  
f o r  another  examination (same procedure a s  done today) i n  about e i g h t  t o  16 
weeks. 

The e n t i r e  examination w i l l  t ake  approximately 1-1/2 

Discomforts. inconveniences and/or r i s k s  t h a t  can be reasonably expected are:  
t h e  s l i g h t  pa in  from t h e  i n s e r t i o n  of t h e  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on t h e  scanning t a b l e  f o r  over an hour.  
There i s  no chemical r i s k  from t h e  i n j e c t i o n  o f  t h e  v a l i n e  and t h e  r a d i a t i o n  
dose t o  t h e  whole body i s  equivalent  t o  t h e  dose (she/he)  would r e c e i v e  from 
an ordinary  b r a i n  scan i n  a l o c a l  h o s p i t a l  (200 r n i l l i r a d ) .  

P o t e n t i a l  b e n e f i t s  of t h e  study: 
treatment but r a t h e r  a research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
Huntington's Disease and perhaps o t h e r  d i seases  of t h e  b r a i n  f o r  a b e t t e r  
understanding of t h e - d i s e a s e  process and i t s  t reatment .  

I understand t h a t  t h i s  t es t  i s  no t  a 

Date 
Signature  of Volunteer 

Signature  of Parent  o r  Guardian 
(when appl icable)  
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Medical and Health Sciences Divis ion 
Oak Ridge Associated U n i v e r s i t i e s  

-/ 

P r i n c i p a l  I n v e s t i g a t o r :  

T i t l e  of P r o j e c t :  

The purpose of t h i s  study: i s  t o  measure t h e  r a t e  of p r o t e i n  formation 
( s y n t h e s i s )  i n  t h e  b r a i n  of s t r o k e  p a t i e n t s  i n  order  t o  ga in  a b e t t e r  
understanding about t h e  na ture  of t h e i r  b r a i n  damage and poss ib ly  f i n d  an 
improved t reatment .  

'I* 

Local Brain Metabolism i n  Hypertonic Humans 

The procedures t o  be done: a r e  a s  follows. 

(1) I (she/he)  should not  e a t  anything a f t e r  breakfas t ,  but I (she/he) may 
have water  and may cont inue a l l  important medications.  

( 2 )  F i r s t  I (she/he) am (is) going t o  have s e v e r a l  head scans t o  be done 
with an ECAT scanner. I (she/he) w i l l  be i n s t r u c t e d  t o  hold s t i l l .  My 
( h e r / h i s )  eyes w i l l  be covered with pads,  and I (she/he)  w i l l  be asked 
t o  l i s t e n  t o  music through a head phone and t r y  t o  s t ay  awake. 

( 3 )  I n j e c t i o n  needles w i l l  be placed i n  a v e i n  i n  each hand f o r  t h e  
i n j e c t i o n  of v a l i n e  ( a  normal component of t h e  body) and f o r  ob ta in ing  
s e v e r a l  small  (2 ml) blood samples. My ( h e r / h i s )  hands w i l l  be kept  
warm during t h e  30-minute blood sampling period. 
t h e  a c t u a l  t e s t  a small amount of r a d i o a c t i v e  v a l i n e  w i l l  be i n j e c t e d .  
Blood samples w i l l  be taken and a se r i e s  of scans of ray ( h e r / h i s )  b r a i n  
w i l l  be made. 

A t  t h e  beginning of 

Duration of t h i s  study: 
t o  2 hours,  and I (she/he) understand(s1 t h a t  I (she/he)  may have t o  r e t u r n  
f o r  another  examination (same procedure a s  clone today) i n  about e i g h t  t o  16 
weeks. 

The e n t i r e  examination w i l l  t ake  approximately 1-1/2 

Discomforts,  inconveniences and/or r i s k s  t h a t  can be reasonably expected are:  
t h e  s l i g h t  pa in  from t h e  i n s e r t i o n  o f  t h e  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on t h e  scanning t a b l e  f o r  over an hour. 
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of t h e  v a l i n e  and t h e  r a d i a t i o n  
dose t o  my ( h e r / h i s )  whole body i s  equivalent  t o  t h e  dose I (she/he) would 
rece ive  from an ord inary  b r a i n  scan i n  my ( h e r / h i s )  home town h o s p i t a l  
(200 m i l l i r a d ) .  

P o t e n t i a l  b e n e f i t s  of t h e  study: I understand t h a t  t h i s  t es t  i s  not a 
treatment but r a t h e r  a research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
my ( h e r / h i s )  d i sease  and perhaps o t h e r  d i s e a s e s  of t h e  b r a i n  f o r  a b e t t e r  
understanding of the 'd i sease  process and i t s  t reatment .  

Date 
Signature  of Volunteer 

Signature  of Parent o r  Guardian 
(when appl icable)  



Medical and Heal th  Sciences Divis ion 
Oak Ridge Associated Un ive r s i t i e s  

d 

Pr inc ipa l  Inves t iga to r :  

T i t l e  of P ro jec t :  

The purpose of t h i s  study: i s  t o  measure t h e  r a t e  of p ro te in  formation 
( syn thes i s )  i n  d i f f e r e n t  regions of the  b r a i n  i n  order  t o  ga in  a b e t t e r  
understanding about t he  na ture  of t he  b r a i n  tumors and poss ib ly  f i n d  an 
improved t reatment  f o r  p a t i e n t s  who have b r a i n  tumors. 

Local Brain Metabolism i n  Brain Tumors 

The procedures t o  be done: a r e  as fol lows.  

(1)  I (she/he)  should not  eat  anything a f t e r  b reak fas t ,  but may have water 
and continue a l l  important medications.  

( 2 )  F i r s t  I (she/he)  am ( i s )  going t o  have seve ra l  head scans t o  be done 
with an ECAT scanner.  I (she/he)  w i l l  be in s t ruc t ed  t o  hold s t i l l .  My 
(her / l i i s )  eyes w i l l  be covered with pads,  and I (she/he)  w i l l  be asked 
t o  l i s t e n  t o  some music through a head phone and t r y  t o  s t a y  awake. 

(3)  I n j e c t i o n  needles w i l l  be placed i n  a ve in  i n  each hand f o r  t h e  
i n j e c t i o n  of va l ine  ( a  normal component of the  body) and f o r  ob ta in ing  
seve ra l  small ( 2  ml) blood samples. My ( h e r / h i s )  hands w i l l  be kept  
warm during t h e  30-minute blood sampling per iod.  
t he  a c t u a l  t es t  a s m a l l  amount of r ad ioac t ive  va l ine  w i l l  be i n j e c t e d .  
Blood samples w i l l  be taken and a ser ies  of scans of my ( h e r / h i s )  b r a i n  

A t  the  beginning of 

d w i l l  be made. 

Duration of t h i s  s t u d y :  The e n t i r e  examination should take  approximately 
1-1/2 t o  2 hours,  and I (she/he)  unders tand(s )  t h a t  I (she/he)  w i l l  have 
another examination (same procedure as  done today) a l s o  using r ad ioac t ive ly  
labeled va l ine  but i n  a s l i g h t l y  d i f f e r e n t  chemical form. 

Discomforts,  inconveniences and/or r i s k s  t h a t  can be reasonably expected a re :  
the  s l i g h t  pain from the  i n s e r t i o n  of the  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on t h e  scanning t a b l e  f o r  over an hour.  
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of e i t h e r  of t he  two types of 
va l ine  and the  r a d i a t i o n  dose t o  t h e  whole body i s  equivalent  t o  t h e  dose one 
would r ece ive  from two ord inary  b r a i n  scans i n  a l o c a l  h o s p i t a l .  

P o t e n t i a l  b e n e f i t s  of the  s tudy:  I understand t h a t  t h i s  t es t  i s  not a 
t reatment  but r a t h e r  a research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
b ra in  tumor growth f o r  a b e t t e r  understanding of t he  d i sease  process  and i t s  
t reatment .  

Date 

7 

Signature  of Volunteer 

Signature  of Parent o r  Guardian 
(when app l i cab le )  



Medical and Heal th  Sciences Divis ion 
Oak Ridge Associated U n i v e r s i t i e s  

-? P r i n c i p a l  I n v e s t i g a t o r :  

T i t l e  of P ro jec t :  Local Brain Metabolism i n  Cerebral  Palsy 

The purpose of t h i s  study: i s  t o  measure t h e  r a t e  of p r o t e i n  formation 
( s y n t h e s i s )  i n  d i f f e r e n t  regions of t h e  b r a i n  i n  order  t o  ga in  a b e t t e r  
understanding about t h e  n a t u r e  of t h e  b r a i n  damage from c e r e b r a l  pa lsy  and 
poss ib ly  f i n d  an improved t reatment  f o r  p a t i e n t s  wi th  t h a t  d i sease .  

The procedures t o  be done: are  a s  follows. 

(1) She/He should not  e a t  anything a f t e r  breakfas t  but  may have water and 
continue a l l  important medications.  

(2)  F i r s t  she/he i s  going t o  have s e v e r a l  head scans t o  be done wi th  a ECAT 
scanner. 
covered with pads. 
head phone and t r y  t o  s t a y  awake. 

She/He w i l l  be i n s t r u c t e d  t o  hold s t i l l .  Her/His eyes w i l l  be 
She/He w i l l  be asked t o  l i s t e n  t o  music through a 

( 3 )  I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  t h e  
i n j e c t i o n  of v a l i n e  ( a  normal component of t h e  body) and f o r  ob ta in ing  
seve ra l  small  ( 2  ml) blood samples. Her/Bis hands w i l l  be kept  warm 
during t h e  30-minute blood sampling per iod.  A t  t h e  beginning of t h e  
a c t u a l  t e s t  a small  amount of r a d i o a c t i v e  v a l i n e  w i l l  be i n j e c t e d .  
Blood samples w i l l  be taken and a se r ies  of scans of h e r / h i s  b r a i n  w i l l  
be made. 

w/ 

Duration of t h i s  study: 
1-1/2 t o  2 hours. 

The e n t i r e  examination should t ake  approximately 

Discomforts, inconveniences and/or r i s k s  t h a t  can be reasonably expected a re :  
t he  s l i g h t  pa in  from t h e  i n s e r t i o n  of t he  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort froin having t o  l i e  on t h e  scanning t a b l e  f o r  over an hour. 
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of t h e  v a l i n e  and t h e  r a d i a t i o n  
dose t o  t h e  whole body i s  equivalent  t o  t h e  dose one would rece ive  from an 
ord inary  b r a i n  scan i n  a l o c a l  h o s p i t a l .  

P o t e n t i a l  b e n e f i t s  of t h e  study: I understand t h a t  t h i s  t e s t  i s  not  a 
t reatment  but r a t h e r  a research  method t h a t  might lead t o  new i n s i g h t s  i n t o  
c e r e b r a l  palsy and perhaps o t h e r  d i seases  of t h e  b r a i n  f o r  a b e t t e r  
understanding of t h e  d i s e a s e  process and i t s  t reatment .  

Date 
Signature  of Volunteer 

Signature  of Parent o r  Guardian 
(when appl icable)  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator K.  F. HibnerS1.n.  Ident. No. 451, 

Project Ti t le  Amendment t o  e x i s t i n g  IND 12,459: Dhvsiological s t u w  of t k  

pancreas and b ra in  using L-valine l - l l C  

1. In the opinion of this committee the rights and welfare o f  the 
subjects i n  th i s  project or act ivi ty  will be protected. 
committee s ta tes  that  adequate safeguards against any untoward 
effects  have been provided. 

The 

2. In the opinion of the committee the informed consent procedures t o  
be used i n  this project will be both appropriate and adequate. The 
comni t t e e  also f i n d s  that  no inappropriate psycho1 ogi cal or socio- 
logical risks will ex is t  for the subjects involved i n  this project. 

1- 
/ 

3. The committee seeks continuing communication w i t h  the investigator(s) 
on t h i s  project along the following lines: 

4. Other committee comments : 

1 

This proposal w a s  mailed t o  t h e  members i n  January of 1981 wi th  
vot ing  f oms. 
D r .  Fry suggested some changes i n  t h e  consent form which w e r e  
incorporated i n t o  t h e  form on February 5, 1981. 

A l l  members responded approving t h e  proposal .  

Chairman of comdtt/ee 
2/5/81 Disapprove - 1 0 4 9 4 5 3  

n - L -  
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William J. Gyarfas, M.D., Director 
Division of Oncology and Radio- 

Food and Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

Dear Dr. Gyarfas: 

pharmaceutical Drug Products . .  

Ref: IND 12,459 

The following information, submitted in triplicate, constitutes an 
amendment to IND 12,459. The proposed amendment involves the resolution 
of DL-valine-l-lk, the previously approved drug, by high-perf ormance 
liquid chromatography and the intravenous administration of an optically 
active form of the approved drug, L-valine-l-lk, for physiological studies 
of the pancreas and brain. 

Background 

DL-Valine-l-"C was shown in animal studies (1) to be potentially 
useful as a pancreas-imaging agent and was subsequently approved for human 
studies. 
tryptophan (IND 12,967), have shown that both agents concentrate very 
selectively in the pancreas (2); however, differential diagnosis of pan- 
creatic carcinoma has not been feasible, apparently because of similarly 
high uptakes in the pancreas and tumor. 

Clinical trials with DL-valine-l-llC and a similar agent, I'C-DL- 

Tamemasa and co-workers (3) have found that D-amino acids are concentrated 
selectively by tumor tissue. 
valine-l-llC by pancreatic carcinoma may be due to the presence of D-valine- 
l-llC in the mixture. We anticipate that use of L-valine-l-11C may overcome 
these difficulties and permit detection of pancreatic carcinoma as a defect 
rather than a "hot spot" in pancreas scans. 

Therefore, it appears that the uptake of DL- 

In addition, DL-valine-l-llc has been shown to localize quite selectively 
in malignant gliomas, a type of brain tumor with an unusually high nutritional 
re uirement for valine (4). 
l-& is required. Availability of this agent should not only permit better 
detection of tumors which have high amino acid requirements but also allow 
studies of L-valine metabolism in various neurological diseases, such as 
those proposed for study in this amendment. 

However, for truly physiological studies, L-valine- 
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Production of L-valine-l-% 

L-Valine-l-llC is produced by separation of the two optical isomers of 
llC-carboxyl-labeled DL-valine by high-performance liquid chromatography 
(HPLC) using a chiral mobile phase. Crude DL-valine-l-% is prepared as 
previously described (5, IND 12,459) with the exception that measures are 
taken to minimize the volume of the reaction mixture: 

Co., Fair Lawn, N.J.) is used in place of 1.0 ml of 6.25 N NaOH for hydrolysis . 
of the hydantoin. 

(1) The gas absorption 
. column is not rinsed with water; and (2) 0.5 m l  of 12  N NaOH (Fisher Scientific 

The HPLC (LC/System Support Unit I, Laboratory Data Control, Riviera 
Beach, FL) is fitted with a preparative 110 mm (i.d.1 x 25 cm (length)] 
ultrasphere ODs, 5 p column (Altex Scientific Inc., Berkeley, CA). The 
column is equilibrated with the mobile phase [0.008 M cupric acetate (Fisher 
Scientific Co.), 0.017 M L-proline (Sigma Chemical Co., St. Louis, MO), and 
0.03 M sodium acetate (J. T. Baker Chemical Co., Phillipsburg, N.J.) in 
distilled water (Grand Island Biological Co., Grand Island, N.Y.)]. The flow 
rate is adjusted to 7.2 ml/minute, giving a pressure of 3600-3800 psi. 
crude DL-valine-l-llc reaction mixture (1:5 m l )  is neutralized with 500 pl of 
concentrated HC1 (Fisher Scientific Co.), 3 . 2  mg cupric acetate and 3 .9  mg 
L-proline are added, and the solution is microfiltered and loaded onto the 
HPLC column using a 3-ml disposable syringe. 
mixture is monitored using a shielded gamma probe. The figure below shows 
the elution pattern which is typically obtained. In this case, a lk-labeled 
L-valine spike was added to the mixture to be separated. The elution time 
for L-valine-l-llC. corresponds very well with that of the L-valine-l-lk 
spike. 

The 

The elution of the llC-labeled 

-J 

RESOLUTION OF CRUDE C-11-LABELED 
DL-VALINE B Y  HPLC 

L ... C-11-Labeled 
Cyanide Reaction Mixture 

- C- 14-Labeled 
L-Valine Spike 
in Mixture 

0 5 10 15 20 25 30 
Time (Minutes) 
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Before clinical use 
fraction (Q 20 ml) is ac 
sulfide [made fresh that 
Gases, Somerville, N . J . )  

the 

-3- 

copper must be removed. The L-valine-l-llc 
dif ed and 5 ml of saturated aqueous hydrogen 
day by dissolving hydrogen sulfide (MG Scientific 
in distilled water] is added to precipitate the 

copper as cupric sulfide. The precipitate is removed by filtration using 
a coarse prefilter over a 0.22 u microfilter (Millipore Corp., Millville, 
N. J.). 

The final purification is by cation-exchange chromatography, as in the 
production of DL-valine-1-11C. 
washed 1.0 cm (dia.) x 15 cm (length) AG 50W-X2, 50-100 mesh, cation-exchange 
bed (Bio Rad Laboratories, Rockville Center, N.Y.) in the hydrogen form. 
Cationic L;-valine-l-llC is retained while neutral and anionic materials, 
including hydrogen sulfide, pass through the column. 
with distilled water (Q 30 m l ) ,  the column is finally eluted with 0.2 N NaOH, 
the process being monitored using a shielded gamma probe to minimize the 
volume of eluate containing the product (Q 15 ml). 
in a sterile bottle for transport to M&HSD, ORAU for final processing. Final 
radiopharmaceutical processing (neutralization, microfiltration, and Limulus 
Lysate pyrogen testing) is done as detailed in the original IND 12,459. 

The acidic filtrate is loaded onto a pre- 

After washing repeatedly 

This solution is collected 

Toxicity 

The final solution has been checked for the presence of cupric and sulfide 
ions - the former by the ferric thiocyanate spot test (6) and the latter by 
means of lead acetate test strips. The copper level is below the sensitivity 
of the test, i.e., 5 0.4 pg Cu/ml (< 6 pg Cu total). The sulfide level is 

-4 negligible. 

The purification method, however, does not remove the L-proline which 
was present in the HPLC mobile phase. Assuming 20 m l  of HPLC eluate, this 
amounts to 39 mg of L-proline. Assuming that blood comprises 7% of the total 
human body weight and a hematocrit of 40,  there is an average of 69.4 m g  of 
L-proline in the blood stream of a normal 70 kg human (7) .  Administration of 
39 mg of L-proline to a 70 kg human would give a level of 0.56 mg/kg. The LD50 
of intraperitoneally administered L-proline in mice is reported t o  be 8.06 g/kg 
(8). Thus we will be below the LD50 value by a factor of 14,400. 

The presence of L-proline in the injection solution does not affect the 
tissue distribution of labeled L-valine, as shown in the following table (p. 4). 

Chemical toxicity from unlabeled L-valine will likewise be negligible. 
We propose to administer no more than 4 mg of L-valine per 70 kg subject. 
L-Valine is present to the extent of 2.4 (2.0-2.9) mg per 100 ml of normal 
human blood (7). 
there is, therefore, % 118 mg of L-valine in the blood stream of a n o m 1  70 kg 
human. The LD50 of intraperitoneally administered L-valine in rats is reported 
as 5.38 g/kg (9). Thus we will be below the LDS0 value by a factor of approxi' 
mately 95,000. 
Human Studies. 

Assuming that blood comprises 7% of total human body weight, 

This amendment has been approved by ORAU/ORNL Cornittee on 
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Effect of Added L-Proline on the Tissue Distribution of L-Valine-l-14C in the 
Rat at 30 Minutes Postinjection 

d 

Percent Administered Dose/g 
~-~aline-l-l4C L-Valine-l-14C (0.01 mg/kg) + 

Tissue (0.01 mg/kg) L-Proline (1 mg/kg) 
Pancreas 10.87 + 0.47* 11.10 + 0.31 
Liver 1.11 0.05 
Spleen 0.84 7 0.07 0.82 7 0.03 
Kidney 0.75 0.05 0.76 T 0.03 
Lung 0.58 7 0.08 0.52 T 0.03 
Muscle 0.23 0.02 0.23 T 0.01 
Marrow 1.45 7 0.04 1.42 T 0.04 
Blood 0.16 7 0.01 0.16 7 0.01 
Small intestine 1.77 T 0.09 1.72 0.04 
Urine 0.28 7 0.06 0.23 T 0.03 

* Mean of 5 animals - + S.E.; normalized to body weight of 250 g. 

1.20 r;: 0.02 

Brain 0.12 7 0.01 0.11 T 0.00 

Radiation Dosimetry 

Because of the short half-life of carbon-11 (20.4 minutes), the radiation 
dose to patients from L-valine-l-11C will be minimal. As a guide it has been 
estimated by the ORAU Radiopharmaceutical Internal Dosimetry Information Center 
that the complete decay of 1 mCi of L-valine-l-lk uniformly distributed in a 
70 kg human, assuming no excretion, would produce a whole body radiation dose 
of 0.01 rads or a total of 0.20 rads per 20 mCi (the maximum proposed administered 
dose of L-valine-l-llC). 
various organs in the human estimated from animal data. 
was approved by the MhHSD, ORAU Medical Radionuclide Committee on January 23, 1981. 

Estimated Fkdiation Dose from L-Valine-l-l'C to Organs in Man 

Tissue Radiation Dose (rads/mCi) 

Pancreas 0.19 
Liver 0.028 
Spleen 0.022 
Kidney 0.019 
Bone marrow 0.021 
Ovary 0.011 
Testis 0.0073 * Based on 30-minute tissue distribution in male and female 
rats following intravenous administration of L-valine-l-14C 
(0.01 mg/kg) assuming no further change in distribution. 

- 
The table below gives the expected radiation dose to 

Use of L-valine-l-llc 

* 

Clinical Studies 

This amendment is being submitted for the purpose of obtaining FDA approval 
to use L-valine-l-lk in patients with different diseases or suspected diseases. 
Essentially patients to be included in these clinical investigations are grouped 
in two categories: 
and patients with neurological diseases which will be mentioned subsequently. 

patients with pancreas disease, notably pancreatic cancer, 

? 
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Se lec t ion  c r i t e r i a  and s tudy  p ro toco l  f o r  p a t i e n t s  wi th  panc rea t i c  d i sease .  
The a i m  of t h i s  s tudy i s  t o  determine whether i n  man L-valine-l-llC l o c a l i z e s  
t o  a h igher  degree i n  normal panc rea t i c  t i s s u e  than i n  n e o p l a s t i c  and inflam- 
matory l e s i o n s  of t h e  pancreas ( a n c r e a t i t i s ,  panc rea t i c  c y s t s ,  and benign 
tumors) and whether L-valine-l-lPC i n  conjunct ion wi th  llC-l-aminocyclopentane- 
carboxyl ic  ac id  (llC-ACPC) or  llC-l-aminocyclobutanecarboxylic a c i d  (llC-ACBC) 
can be used f o r  t h e  d i f f e r e n t i a l  d i agnos i s  of panc rea t i c  d i s e a s e  by pos i t ron  
tomography. 

d 

According t o  t h e  general  a i m  of t h i s  i n v e s t i g a t i o n ,  approximately 10 
p a t i e n t s  w i th  suspected panc rea t i c  carcinoma w i l l  be s tud ied  dur ing  t h e  first 
year .  
and a tumor scan wi th  llC-ACPC o r  llC-ACBC. I n  add i t ion ,  10  p a t i e n t s  wi th  
proven panc rea t i c  carcinoma undergoing chemotherapy and/or r a d i a t i o n  therapy 
w i l l  be examined by o s i t r o n  emission computerized tomography (PETT) us ing  
L-valine-l-llC and &-ACPC o r  l1C-ACBC. 
s tud ied  t h r e e  t i m e s :  before ,  dur ing  and a f t e r  t he  f i r s t  course of  t reatment  
( t h i s  s tudy  w i l l  probably take  1 t o  2 yea r s ) .  
creatic carcinoma are pain,  weight l o s s ,  s t e a t o r r h e a ,  j aundice ,  and e x i s t i n g  
metastatic d i s e a s e  wi th  suspected primary carcinoma of pancreas.  
are expected t o  be  r e f e r r e d  t o  u s  from t h e  h o s p i t a l s  of t h e  Oak Ridge-Knoxville 
area and poss ib ly  from Nashvi l le  (Vanderbi l t  Univers i ty) .  

Each p a t i e n t  i s  t o  have one tomographic pancreas scan wi th  L-valine-l-llC 

The l a t t e r  group of p a t i e n t s  w i l l  be 

Criteria f o r  susp ic ion  of pan- 

The p a t i e n t s  

Depending on t h e  condi t ion  of t h e  p a t i e n t s ,  some of them w i l l  be  asked t o  
volunteer  f o r  a b r a i n  scan a f t e r  completion of  t h e  pancreas scan wi th  L-valine- 
l - l l C .  This  information (L-valine d i s t r i b u t i o n  i n  normal human b r a i n )  could b e  
va luable  i n  i n t e r p r e t i n g  abnormal f i n d i n g s  expected i n  b r a i n s  of persons wi th  
c e r t a i n  neu ro log ica l  d i seases  t h a t  will be discussed below. 

Protocol /Procedures  
d 

1. P a t i e n t s  w i l l  be in s t ruc t ed  t o  have noth ing  by mouth a f t e r  b reak fas t  except 
water, and w i l l  be encouraged t o  d r i n k  one milkshake 30 minutes before  t h e  
L-valine-l-11C dose f o r  the  pancreas  scan. 

2. A series of t ransmission ECAT scans  of t h e  abdomen (and head) w i l l  be done 
p r i o r  t o  t h e  i n j e c t i o n  of t h e  dose. The p a t i e n t  w i l l  be  asked t o  be q u i e t  
bu t  t o  s t a y  awake. 

3.  I n t r a c a t h e t e r s  w i l l  be placed i n t o  a v e i n  i n  each hand and both hands w i l l  
be kept  i n  a the rmos ta t i ca l ly  c o n t r o l l e d  water ba th  (44OC) dur ing  the  t r a n s -  
mission scans and f o r  an a d d i t i o n a l  30 minutes a f t e r  i n j e c t i o n  of t h e  dose. 

A dose of 20 m C i  of L-valine-l-% i n  a volume of 10  t o  20 m l  phys io log ica l  
s a l i n e  w i l l  be i n j e c t e d  by slow push (30 t o  60 seconds) i n t o  one hand. 

4. 

5 .  Blood samples from t h e  hand oppos i te  t o  t h a t  i n j e c t e d  (2 m l ,  hepar in ized)  
w i l l  be drawn a t  1, 5 ,  10, 20 and 30 minutes f o r  radioassay.  The las t  
sample w i l l  a l s o  be used t o  determine t h e  abso lu te  L-valine concent ra t ion  
i n  plasma by HPLC. 

-7 

6 .  ECAT scanning of t he  abdomen (pancreas)  w i l l  be s t a r t e d  one minute a f t e r  
i n j e c t i o n  and c a r r i e d  ou t  f o r  30 minutes.  The rea f t e r ,  tomographic scans 
of t he  head (bra in)  w i l l  be made over  another  per iod of 20 t o  30 minutes. 
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7. The e n t i r e  procedure should not  exceed 2 hours. 
w i l l  be asked t o  be examined 3 times during t h e  course of t h e i r  d i sease .  

Some of t h e  p a t i e n t s  

8. General cons ide ra t ions  f o r  human s u b j e c t s  p a r t i c i p a t i n g  i n  t h i s  study. 
Pregnant women and p a t i e n t s  under 18 yea r s  of age w i l l  no t  be included. 
Only p a t i e n t s  capable of g iv ing  informed consent w i l l  be accepted f o r  
p a r t i c i p a t i o n .  

Af t e r  i n i t i a l  d i scuss ion  with t h e i r  primary phys ic ian ,  t h e  p a t i e n t s  w i l l  
be informed about t h e  procedures and tests about 1 t o  2 hours p r i o r  t o  
t h e  examination. The consent forms ( see  Attachment A) have been approved 
by t h e  ORAU/ORNL Committee on Human Studies .  
obtained by a . p h y s i c i a n  involved i n  t h e  p r o j e c t .  
procedure,  t h e  chemical a spec t s  w i th  regard  t o  t h e  amino a c i d s  and t h e  
r a d i o l o g i c a l  a spec t s  wi th  regard t o  t h e  llC-label of t h e  radiopharma- 
ceut ica ls  as w e l l  as t h e  scanning procedure w i l l  always be d iscussed  
wi th  t h e  p a t i e n t .  
of a nu r se ,  and t h e  p a t i e n t  w i l l  be encouraged t o  ask  ques t ions  and 
reminded tha t  she/he can withdraw from t h e  study a t  any time. 
signed consent forms are t o  be kept i n  t h e  p a t i e n t ' s  record .  

Consent w i l l  u sua l ly  be 
The purpose of t h e  

The d i scuss ion  w i l l  u s u a l l y  t ake  p l ace  i n  t h e  presence 

The 

There are no phys ica l  r i s k s  o the r  than  t h e  r a d i a t i o n  dose; t h e r e  are no 
psychologica l ,  s o c i a l  o r  l e g a l  r i s k s .  There are no a l t e r n a t i v e  methods 
f o r  t h e  i n  v i v o  metabolic s t u d i e s  proposed i n  t h i s  amendment. 

The a c t i v i t y  l e v e l  w i l l  be kep t  a t  20 m C i  which i s  less than  50% of t h e  
doses approved by FDA (11C-DL-va1iney 11C-ACPC and 11C-ACBC) f o r  a 70 kg 
person. 

P o t e n t i a l  b e n e f i t s  i nc lude  information on the  e x t e n t  of t h e  d i s e a s e ,  
p o s s i b l e  u s e f u l  metabolic information on tumor growth f o r  t h e r a p e u t i c  
dec i s ions ,  and va luab le  da t a  on p r o t e i n  s y n t h e s i s  i n  normal b ra in .  
r i s k  as  r e l a t e d  t o  t h e  p o t e n t i a l  b e n e f i t s  is minimal.' 

The 

S e l e c t i o n  c r i t e r i a  and scanning pro tocols  f o r  p a t i e n t s  w i th  non-malignant 
neu ro log ica l  d i s e a s e s  and f o r  p a t i e n t s  wi th  b r a i n  tumors. 

Nonmalignant neu ro log ica l  d i s e a s e s  t o  be s tud ied  under t h e  amended IND 
are: p o s t  CVA hype r ton ia ,  phenylketonuria,  Huntington's d i s e a s e  and poss ib ly  
c e r e b r a l  pa l sy .  The p r i n c i p l e  r a t i o n a l e  i s  t o  study t h e  metabolic a c t i v i t y  
of  t h e  b r a i n  or  s p e c i f i c  s t r u c t u r e s  of t h e  b r a i n  i n  such p a t i e n t s  by mea- 
s u r i n g  p r o t e i n  s y n t h e s i s  us ing  L-valine-l-llC as a precursor .  

S tud ie s  i n  animals wi th  hemiplegia from c e r e b r o c o r t i c a l  a b l a t i o n s  demon- 
s t r a t e  marked changes i n  t h e  metabolic a c t i v i t y  of t h e  b a s a l  gang l i a  and 
thalamus. These s t u d i e s  i n d i c a t e  t h a t  similar changes w i l l  be found i n  
p a t i e n t s  who develop hyper tonic  hemiplegia from c e r e b r a l  i n f a r c t i o n .  I n  v ivo  
measurement of metabol ic  a c t i v i t y  as based on amino a c i d  (L-valine) u t i l i z a -  
t i o n  should provide a b e t t e r  i n s i g h t  i n t o  t h e  n a t u r e  of t h e  b r a i n  i n j u r y  and 
might form t h e  b a s i s  f o r  new information needed f o r  improved treatment of 
t h i s  d i sease .  The p a t i e n t s  w i l l  be s e l e c t e d  by D r .  Sid Gilman, Professor  and 
Chairman of Neurology, The Universi ty  of Michigan. 
l a t e r a l  non-hemorrhagic d i sease ,  l i m i t e d  t o  t h e  c o r t i c a l  branches of t h e  
middle c e r e b r a l  a r t e ry  o r  w i th in  t h e  i n t e r n a l  capsule,  w i l l  be included i n  
t h e  study. 

Only p a t i e n t s  w i th  uni- 
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Phenylketonuria (PKU), a metabolic disease in which abnormally high blood 
levels of phenylalanine interfere with uptake and utilization of other amino 
acids by the brain, especially the developing brain, can serve as a unique 
model for a number of human diseases in which protein metabolism of the brain 
is disturbed. This observation and rationalization forms the basis for using 
patients with PKU in this study. 
J. Allen, Professor of Pediatrics and Director of Pediatric Neurology at The 

treated at the time of study. 

4 

The patients will be selected by Dr. Richard 

. University of Michigan. The patients will be over 18 years of age and un- 

. Huntington's Disease (HD) is an autosomal dominant disorder associated 
with progressive dementia and involuntary movements, usually beginning in 
midlife. The underlying metabolic defect is poorly understood'and there is 
no predictive test that could identify asymptomatic gene carriers. This disease 
in which abnormalities of cerebral glucose metabolism have been demonstrated may 
also have an abnormal protein synthesis (especially in the caudate nucleus) that 

Positron emission computerized most likely antedate the onset of s 
tomographic scans using L-valine-1- IC in patients with established HD and 
patients at risk appears to offer the opportunity to gain a better understanding 
of this disease and inspires the hope that carriers of HD may be detectable. 
The patients to be studied will be selected by Dr. Anne B. Young, Assistant 
Professor at the Department of Neurology at The University of Michigan. 

Ypt:ms* 

"Cerebral Palsy," a neurological disorder'(100 to 600 per 100,000) which 
expresses itself in different forms and degrees of severity of disturbed motor 
function,is caused prenatally, during birth or at some later time before the 
brain is fully developed. The accompanying metabolic abnormalities are poor1 
understood. 
might aid to identify focal defects for possible neurosurgical intervention and 
also form the basis for possible pharmacologic intervention studies. 
disease is tentative1 included in this IND although a commitment to go ahead 
with PETT/L-valine-l-PIC studies has not been made at this time by The University 
of Michigan staff who would select and refer such patients for these clinical 
investigations. 

d In  vivo analysis of protein synthesis using PETT and L-valine-1-"C 

This 

Brain tumors, notably malignant gliomas seem to express a preference for 
some essential amino acids as has been demonstrated by in vitro analysis, and 
dietary elimination of these preferentially utilized amino acids has shown a 
favorable effect on the survival of patients with malignant gliomas. 
studies (done under the existing IND) have confirmed high uptake of DL-valine- 
1-11~ in several glioma patients. 

PETT 

To use the natural L-form of valine as a scanning agent would be highly 
des,irable for the obvious reason that the natural form would more closely 
reflect amino acid utilization and protein synthesis of neoplastic lesions in 
the brain. 
brain tumors will be selected and referred by Dr. J. Purvis, neurosurgeon 
(Knoxville), Dr. J. Robertson, neurosurgeon at UT Memphis, and Dr. N. S. Mahaley, 
The University of North Carolina. 

For this study patients with brain tumors or strongly suspected 
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Protocols /Procedures  

d Hypertonia (no more than 1 0  p a t i e n t s  are  expected t o  be s tud ied  a t  Oak 
Ridge dur ing  t h e  f i r s t  yea r ) .  

1. The p a t i e n t s  w i l l  be asked t o  remain f a s t i n g  (except f o r  water )  after 
b reak fas t .  A l l  e s s e n t i a l  medications w i l l  be continued. 

2 .  Approximately 30 minutes p r i o r  t o  t h e  i n j e c t i o n  of L-valine-l-% a series 
of tomographic t ransmission scans w i l l  be made t o  ob ta in  d a t a  f o r  a t t e n u a t i o n  
c o r r e c t i o n  of t h e  f i n a l  images. 

3. The eyes of t h e  s u b j e c t s  w i l l  be covered and a s te thoscope headse t  w i l l  be  
placed i n  t h e  ears. 
awake and no t  t o  move h i s / h e r  head i f  a t  a l l  poss ib le .  

The p a t i e n t  Wi l l  be i n s t r u c t e d  t o  remain q u i e t  bu t  

4. An i n t r a c a t h e t e r  w i l l  be placed i n t o  a ve in  of each hand f o r  i n j e c t i o n  of  
t h e  radiopharmaceut ical  i n  one hand (hemiplegic arm) and blood samples 
from t h e  o the r .  Each hand w i l l  be  kept  i n  a "water bath'' (44OC) t o  
a r t e r i a l i z e  t h e  venous blood. Samples w i l l  be taken s e v e r a l  t i m e s  du r ing  
t h e  first 30 minutes p o s t i n j e c t i o n  ( f o r  rad ioassay)  and a t  t i m e  0 and a t  
t h e  end of t h e  30-minute per iod  f o r  determinat ion of plasma L-valine 
concent ra t ion  by HPLC. 

5. Following t h e  t ransmiss ion  scans  t h e  p a t i e n t  w i l l  remain on t h e  scanning 
t ab le .  
and t ime-ac t iv i ty  d a t a  (counts pe r  10  seconds) w i l l  be c o l l e c t e d  for  
plane 1 us ing  t h e  ECAT as a count rate meter. 

A dose of 20 m C i  of L-val ine- l - l lc  w i l l  be i n j e c t e d  by i .v.  push,  

d 

6. Blood samples (2 ml each) are t o  be drawn a t  t ime 0,  1, 5, 10 ,  20, 25  and 
30 minutes a f t e r  i n j e c t i o n  of t he  dose. 

7. Pos i t ron  emission computerized tomographic scans  of t h e  head w i l l  be s t a r t e d  
30 minutes a f t e r  t h e  dose. Four consecut ive "slices", each 18 mn t h i c k  w i l l  
be obtained,  s t a r t i n g  wi th  "plane 1" approximately 7.5 cm above t h e  OM l i n e  
wi th  subsequent s l i c e s  i n  a caudad d i r e c t i o n .  

8. Depending on remaining a c t i v i t y  and t h e  count r a t e  from t h e  bra in /head ,  t h e  
same four  p lanes  of t h e  head w i l l  be scanned a second time. The procedure 
should not  exceed 90 t o  120 minutes,  and t h e  s tudy may be repea ted  a t  some 
la ter  t i m e  t o  e s t a b l i s h  " longi tudinal"  information on p r o t e i n  s y n t h e s i s  i n  
hypertonia .  

9. General cons ide ra t ions  f o r  human s u b j e c t s  p a r t i c i p a t i n g  i n  th i s  s tudy:  

Pregnant women and a t i e n t s  under 18 yea r s  of age w i l l  not  be s t u d i e d .  
ECAT - L-valine-l-lPC scans w i l l  not  be done during t h e  a c u t e  phase of 
c e r e b r a l  i n f a r c t i o n .  
l a te r  f o r  followup information.  

The 

It i s  planned t o  r epea t  t h e  scans between 8 and 20 weeks 

'I 

P a t i e n t s  w i l l  be informed about t he  scanning and o the r  procedures  f i r s t  by 
t h e  r e f e r r i n g  phys ic i an ( s )  a t  The Univers i ty  of Michigan, and a g a i n  wi th in  
2 t o  3 hours  p r i o r  t o  t h e  start of t he  c l i n i c a l  i n v e s t i g a t i o n  wi th  L-valine- 
1-11c. 
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The consent forms w i l l  be signed by the p a t i e n t  o r  h i s l h e r  r i g h t f u l  guardian. 
A copy of t h e  genera l  consent form and the  d e t a i l e d  informat ion  i s  a t tached .  
This i s  t h e  e s s e n t i a l  information t o  be given t o  t h e  p a t i e n t  i n  obta in ing  

informed consent". This d i scuss ion  w i l l  take p l ace  i n  t h e  presence of a 
nurse  or  a nuc lea r  medicine t echno log i s t ,  a n d , t h e  p a t i e n t  w i l l  be  encouraged 
t o  raise ques t ions  and w i l l  be reminded t h a t  he/she may withdraw from t h e  
s tudy a t  any t i m e .  
f i l e .  

11 

The signed consent form i s  t o  be kept  i n  t h e  p a t i e n t ' s  

There are no phys ica l  o r  chemical r i s k s  o ther  t han  t h e  r a d i a t i o n  dose from 
t h e  radiopharmaceut ical  provided the  q u a l i t y  c o n t r o l  s t e p s  ind ica t ed  i n  t h e  
o r i g i n a l  IND and i n  t h i s  amendment are taken. There are no psychologica l ,  
s o c i a l  o r  l e g a l  r i s k s .  . A l t e r n a t i v e  methods t o  s tudy  i n  v ivo  p r o t e i n  syn thes i s  
i n  s t r o k e  p a t i e n t s  are n o t  ava i l ab le .  

Phenylketonuria.  Only 4 p a t i e n t s  w i th  PKU w i l l  be s tud ied  under t h i s  IND 
a t  Oak Ridge dur ing  t h e  f i r s t  year.  I f  funds permit ,  t h e s e  p a t i e n t s ,  a l l  o l d e r  
t han  18 years ,  w i l l  be examined a t  least  t w i c e ,  once whi le  on an uncontrol led 
d i e t  and aga in  whi le  on a con t ro l l ed  d i e t ,  i .e . ,  a d i e t  low i n  phenylalanine 
and supplemented wi th  i so l euc ine .  

1. 

2. 

d 3. 

4. 

5 .  

6. 

7. 

8. 

The p a t i e n t s  w i l l  be  kept  f a s t i n g  a f t e r  a l i g h t  b reak fas t  (according t o  t h e i r  
p rev ious ly  determined d i e t ) ,  i f  t h e  L-valine-l-llC i n j e c t i o n  is t o  be given 
a t  around noon. Water w i l l  be  allowed ad l ib i tum.  

Approximately 30 minutes p r i o r  t o  t h e  i n j e c t i o n  of t h e  dose,  4 t ransmiss ion  
scans  f o r  a t t e n u a t i o n  c o r r e c t i o n  purposes are  t o  be performed. 

Pads w i l l  be  p laced  over both eyes and a s te thoscope  headset  (with sound 
c o n t r o l )  w i l l  be put  i n t o  t h e  ears. 

The s u b j e c t  w i l l  be  i n s t r u c t e d  t o  remain q u i e t  and not  t o  move f o r  t h e  rest 
of t h e  examination, bu t  t o  s t a y  awake. 

An i n t r a c a t h e t e r  w i l l  be i n s e r t e d  i n  a v e i n  of each hand. Hands wi l l  be 
kept  i n  a 44OC w a t e r  ba th  p r i o r  t o  i n j e c t i o n  and f o r  about 30 a d d i t i o n a l  
minutes.  
determinat ion.  

A t  t h e  completion of t he  t ransmission scans a dose of  20 m C i  of L-valine-l- 
l l C  w i l l  be i n j e c t e d  by i .v .  push i n t o  one hand. Blood samples are t o  be  
taken from t h e  c a t h e t e r  of t he  o t h e r  hand a t  1, 5 ,  10, 20 and 25 minutes 
f o r  r ad ioassay  and a t  30 minutes f o r  phenylalanine and v a l i n e  de te rmina t ion  
i n  t h e  plasma. 

11 T h i r t y  minutes a f t e r  t h e  L-valine-l- C i n j e c t i o n ,  fou r  PETT scans  each 
wi th  1 8  mm th i ckness  s t a r t i n g  7.5 c m  above t o  t he  O.M. l i n e  w i l l  be  s t a r t e d .  

One 2 ml blood sample w i l l  be taken f o r  plasma phenylalanine 

. 

Four more scans  may be obtained i f  remaining a c t i v i t y  permits.  
scanning procedure should not  exceed 90 t o  120 minutes ( inc lud ing  t r ans -  
mission scans) .  

The e n t i r e  
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9 .  General cons ide ra t ions  f o r  human s u b j e c t s  included i n  t h i s  s tudy:  

Informed consent is  t o  be obtained from the  p a t i e n t ' s  p a r e n t s  o r  l e g a l  
guardians.  
t he  o v e r a l l  r i s k  cont inues t o  be l imi t ed  t o  an acceptab ly  small r a d i a t i o n  
dose. A t  t h e  age of 18 o r  above, a PKU p a t i e n t  i s  not  a t  a disadvantage 
when taken o f f  a - c o n t r o l l e d  d i e t  f o r  a s h o r t  per iod  of t i m e  as suggested 
i n  t h i s  s tudy.  

There are  no known r i s k s  from chemical t o x i c i t y  of L-valine and 
. 

Huntington's Disease. I n  a pre l iminary  s tudy,  t h e  r a t e  of p r o t e i n  s y n t h e s i s  
i n  the  b r a i n  and especially i n  t h e  b a s a l  gangl ia  w i l l  be s tud ied  i n  4 p a t i e n t s  - -  
with  HD dur ing  t h e  iirst y i a r  fo l lowing  approval of t h i s  amendment. 
and blood sampling p ro toco l  is  as fol lows:  

The scanning 

1. The p a t i e n t s  w i l l  be asked t o  remain f a s t i n g  (except f o r  water )  a f t e r  break- 
f a s t .  All e s s e n t i a l  medicat ions w i l l  be continued. 

Approximately 30 minutes p r i o r  t o  t h e  i n j e c t i o n  of  L-valine-l-% a series 
of tomographic t ransmission scans  w i l l  be made t o  o b t a i n  d a t a  f o r  a t t e n u a t i o n  
co r rec t ion  of t h e  f i n a l  images. 

2. 

3. The eyes of t h e  s u b j e c t s  w i l l  be covered and a s te thoscope  headset  w i l l  b e  
placed i n  t h e  ears. The p a t i e n t  w i l l  be i n s t r u c t e d  t o  remain q u i e t  but 
awake and n o t  t o  move h i s / h e r  head i f  a t  a l l  poss ib le .  

4 .  An i n t r a c a t h e t e r  will be placed i n t o  a v e i n  of each hand f o r  i n j e c t i o n  of 
t h e  radiopharmaceut ical  i n  one hand (hemiplegic arm) and blood samples 
from t h e  o the r .  ' Each hand w i l l  be kept  i n  a "water bath" (44OC) t o  
a r t e r i a l i z e  t h e  venous blood. Samples w i l l  be taken several times dur ing  
t h e  f i r s t  30 minutes p o s t i n j e c t i o n  ( fo r  radioassay)  and a t  t i m e  0 and a t  
the  end of  t h e  30-minute per iod f o r  determinat ion of  plasma L-valine 
concent ra t ion  by HPLC. 

5. Following t h e  t ransmission scans  t h e  p a t i e n t  w i l l  remain on t h e  scanning 
t a b l e .  
and t ime-ac t iv i ty  da t a  (counts  p e r  10  seconds) will be c o l l e c t e d  f o r  
p lane  1 u s i n g  t h e  ECAT as a count rate meter. 

A dose of 20 m C i  of L-va1ine-l-l1C w i l l  be i n j e c t e d  by i . v .  push, 

6. Blood samples (2 m l  each) are t o  be  drawn a t  t i m e  0 ,  1, 5, 10, 20, 25 and 
30 minutes a f t e r  i n j e c t i o n  of  t h e  dose. 

7. Pos i t ron  emission computerized tomograph>c scans of t h e  head w i l l  be s t a r t e d  
30 minutes af ter  the  dose. Four consecut ive "s l ices" ,  each 18 m t h i c k  w i l l  
be obta ined ,  s t a r t i n g  with "plane 1" approximately 7 . 5  cu above t h e  OM l i n e  
with subsequent s l i c e s  i n  a caudad d i r e c t i o n .  

8 .  Depending on remaining a c t i v i t y  and the  count r a t e  from the  brain/head,  t h e  
same four  p l anes  of the  head w i l l  be scanned a second tinic. The procedure 
should not  exceed 90 t o  120  minutes,  and  thc  s t u d y  may IC rcpeoted a t  some 
la te r  t i m e  t o  e s t a b l i s h  " longi tudina l"  i n f o r m a t i o i i  on p r o t c i n  s y n t h e s i s  i n  
hypertonia .  
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9 .  General cons ide ra t ions  f o r  human s u b j e c t s  s e l ec t ed  f o r  t h i s  r e sea rch  p r o j e c t :  

Informed consent w i l l  be obtained from t h e  p a t i e n t ' s  pa ren t s  o r  l e g a l  
guardians.  
be explained and discussed.  
f o r  s u b j e c t s  who have no s i g n s  of t h e  d i sease  but  could conceivably be 
found t o  be a car r ie r  of HD. 
conjunct ion with gene t i c  advice should,  however, outweigh t h i s  r i s k .  

Cerebral  Palsy.  

The r i s k  from t h e  r a d i a t i o n  a s soc ia t ed  with t h e  procedure w i l l  
There may be a psychological  r i s k ,  e s p e c i a l l y  

The r e s u l t s  of psychological  counsel ing i n  

A s  i nd ica t ed  above, only p a t i e n t s  who have l i v e d  t o  be 18 
y e a r s  o r  o l d e r  w i l l  be s e l e c t e d  f o r  PETT us ing  L-valine-l-llC. 
of a d e f i n i t e  s tudy  pro tocol  w i l l  depend on t h e  f ind ings  i n  t h e  proposed pre- 
l iminary  s tudy  which is  designed t o  d e t e c t  f o c a l  a l t e r a t i o n s  of t h e  rate of  
c e r e b r a l  p r o t e i n  synthes is .  

The development 

Only 4 p a t i e n t s  w i l l  be s tud ied  i n  Oak Ridge. 

1. 

2. 

3.  

4. 

5 .  

6 .  

7.  

8. 

P a t i e n t s  w i l l  be kept on a l l  e s s e n t i a l  medications.  
clear p ro te in - f r ee  l i q u i d s  fol lowing t h e i r  u sua l  b reak fas t .  

Approximately 30 minutes p r i o r  t o  the  i n j e c t i o n  of L-valine-l-l lc a series 
of tomographic t ransmission scans wi l l  be made t o  o b t a i n  da t a  f o r  a t t e n u a t i o n  
co r rec t ion  of t h e  f i n a l  images. 

They w i l l  be kept  on 

An i n t r a c a t h e t e r  w i l l  be placed i n t o  a v e i n  o f  each hand f o r  i n j e c t i o n  of 
t h e  radiopharmaceut ical  i n  one hand (hemiplegic arm) and withdrawal of blood 
samples from t h e  o the r .  
ar ter ia l ize  t h e  venous blood. Samples w i l l  be taken several t i m e s  dur ing  
t h e  f irst  30 minutes p o s t i n j e c t i o n  ( f o r  radioassay)  and a t  t i m e  0 and a t  
the  end of t h e  30-minute per iod f o r  determinat ion of plasma L-valine con- 
c e n t r a t i o n  by HPLC. 

Each hand w i l l  be kept  i n  a "water bath" (44OC) t o  

Following t h e  t ransmission scans  t h e  p a t i e n t  w i l l  remain on t h e  scanning 
t ab le .  
and t ime-ac t iv i ty  d a t a  (counts pe r  10 seconds) w i l l  be  co l l ec t ed  f o r  p lane  1 
us ing  t h e  ECAT as a count rate meter. 

A dose of 20 m C i  of L-valine-1-l1C w i l l  be  i n j e c t e d  by i .v .  push, 

Blood samples (2 m l  each) w i l l . b e  drawn a t  t i m e  0, 1, 5, 10 ,  20, 25 and 30 
minutes a f t e r  i n j e c t i o n  of t h e  dose. 

Pos i t ron  emission computerized tomographic scans o f  t h e  head w i l l  be s t a r t e d  
30 minutes a f t e r  t he  dose. Four consecut ive ' 'slices'', each 1 8  mm t h i c k  w i l l  
be obta ined ,  s t a r t i n g  wi th  "plane 1'' approximately 7 . 5  c m  above t h e  OM l i n e .  

Depending on remaining a c t i v i t y  and t h e  count rate from t h e  b r a i d h e a d ,  t h e  
same f o u r  p lanes  of t h e  head w i l l  be scanned a second t i m e .  The procedure 
should n o t  exceed 90 t o  120 minutes,  and t h e  s tudy  may be  repea ted  a t  some 
la ter  t i m e  t o  e s t a b l i s h  " longi tudinal"  information on p r o t e i n  s y n t h e s i s  i n  
hyper tonia  . 
General cons ide ra t ions  f o r  human s u b j e c t s  s e l ec t ed  f o r  t h i s  s tudy:  

Pa ren t s  o r  guardians may have t o  g ive  informed consent.  The r a d i a t i o n  
r i s k ,  e s p e c i a l l y  i n  view of t h e  extremely poor prognosis  of t h e s e  p a t i e n t s  
quoad vitam, has  t o  be considered extremely low. It should be mentioned --/t 
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t h a t  t h i s  s tudy may be abor ted  i f  i t  should become d i f f i c u l t  t o  keep t h e s e  
p a t i e n t s  s t i l l  du r ing  t h e  s tudy  per iod.  
t ransmission or  emission scanning would make the  r e s u l t s  i n v a l i d ,  a t  least  
f o r  an accu ra t e  q u a n t i t a t i v e  ana lys i s .  

Brain Tumors. 

Any s i g n i f i c a n t  movement du r ing  

During t h e  f i r s t  year  5 p a t i e n t s  wi th  b r a i n  tumors w i l l  be 
se l ec t ed  f o r  t h i s  test p r i o r  t o  s u r g i c a l  removal of t h e  tumor ( surgery  w i l l  
no t  be delayed because of t h e  ECAT s t u d i e s ) .  . 

1. 

2. 

3. 

4 .  

5. 

6. 

7. 

8. 

The p a t i e n t s  w i l l  be  N.P.O. a f t e r  a l i g h t  b reak fas t .  

Tomographic t ransmiss ion  scans  w i l l  be made s t a r t i n g  about 30 minutes  
before  dose a p p l i c a t i o n .  

Subject wi l l  remain on t h e  scanning t a b l e ,  eyes w i l l  be covered and a 
stethoscope type  headphone music system wi th  volume c o n t r o l  w i l l  be  pu t  
i n  t h e  ears. 
awake. 

The p a t i e n t s  w i l l  be i n s t r u c t e d  t o  remain q u i e t  b u t  t o  s t a y  

I n t r a c a t h e t e r s  are t o  be  placed,  one i n  each hand f o r  t h e  same purpose as 
f o r  t h e  p a t i e n t s  w i th  non-malignant neuro logica l  d i seases .  

A dose of 20 m C i  of L-val ine- l - l lc  w i l l  be  in j ec t ed  by i .v .  push when 
t ransmission scans  are completed. 

Blood samples (2 m l  each) w i l l  be drawn a t  1, 5 ,  10,  20, 25 and 30 minutes  
f o r  radioassays.and plasma v a l i n e  determinat ion.  
minutes a t ime-ac t iv i ty  curve  - us ing  t h e  ECAT as a count rate m e t e r  - 
w i l l  be obtained f o r  one "slice". 

During t h e  f i rs t  30 

PETT scans  o f  t h e  head w i l l  be s t a r t e d  30 minutes a f t e r  i n j e c t i o n  of t h e  
dose. Four s l ices ,  each 18 mm t h i c k ,  w i l l  be scanned; s l ice  level w i l l  
depend on l o c a t i o n  of t h e  tumor. Scans w i l l  be repeated i f  enough a c t i v i t y  
i s  l e f t  a f t e r  t h e  f i r s t  4 scans. 

General cons ide ra t ions  f o r  human s u b j e c t s  s e l ec t ed  f o r  t h i s  s tudy:  

Informed consent t o  be obta ined  from t h e  p a t i e n t s  w i l l  be based on d i s -  
cussion of t h i s  p ro toco l  and t h e  p o i n t s  mentioned i n  the  a t t ached  consent  
form and material. 
on the  same day. 

Each p a t i e n t  w i l l  be scanned a l s o  with DL-valine-l-llc 

We are no t  aware of any chemical t o x i c i t y  from e i t h e r  t h e  DL- o r  L-form of 
v a l i n e  i n  t h e  amounts t o  be used i n  t h i s  proposed study. 
r a d i a t i o n  exposure involved i n  t h e  d i agnos t i c  procedure w i l l  be d iscussed  
and explained.  

The r i s k  from 

The d a t a  a n a l y s i s ,  i n  a d d i t i o n  t o  image i n t e r p r e t a t i o n ,  w i l l  i nc lude  a 
c a l c u l a t i o n  of t he  ra te  of  p r o t e i n  syn thes i s  of s p e c i f i c  reg ions  of i n t e r e s t  
i n  t h e  brain.  Ca lcu la t ions  w i l l  be based on an equat ion der ived by Sokoloff 
et, a l .  The p ro toco l s  ou t l i ned  above i n d i c a t e  t h a t  a l l  t h e  information requi red  
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t o  c a l c u l a t e  the  ra te  of p r o t e i n  s y n t h e s i s  can be obtained us ing  t h e  ECAT/L- 
valine-l-l lC approach. The necessary input  d a t a  a r e :  
blood amino ac id  r a d i o a c t i v i t y  from time 0 - 30 minutes,  blood amino acid 

c-/ l e v e l  a t  t i m e  0 and a t  30 minutes,  and the  b r a i n  r ad ioac t ive  uptake a t  30 

t he  i n t e g r a l  v a l u e  for 

, 'plnutes as based on t h e  scan da ta .  

As mentioned above, a l l  of t h e  p ro toco l s  have been approved by o u r  
I n s t i t u t i o n a l  Review Board and the  ORAU Medical Radionuclide Committee. 

P lease  cons ider  each of t h e  a p p l i c a t i o n s  and p ro toco l s  for approval  as 
an amendment f o r  IND 12,459.  If you need a d d i t i o n a l  information,  do n o t  
h e s i t a t e  t o  con tac t  m e .  

S incere ly ,  

C. C. Lushbaugh, M.D.,  Chairman 
Medical and Heal th  Sciences Div is ion  

CCL: bbc 
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Ident. No. 45b 

APPLICATION FOR THE USE OF EIUFNNS AS EXPERIMENTAL SUBJECTS 

To: COIfklITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

Principal Investigator: K. F. Hubner 

Co-Investigators: Lee Washburn 

R. L. Hayes 

Title of Project: Amendment to existinn IND 12 ,459 :  physiological 

studies of the pancreas and brain using. 

L-valine l-llc 

I. Obiectives of Experiment: 

1. To determine whether the L-valine localizes to a higher degree in normal 
pancreatic fjssue than in neoplastitlor inflammatory lesions, and whether 
L- aline-1- C n conjunction with C-1-aninocyclobutarecarboxylic acid 
( C-ACBC) or C-1-aminocyclopentanecarboxylic acid ( C-ACPC) can be 
used for the differential diagnosis of pancreatic disease by positron 
tomograpy. 

To study the metabolic activity of the brain or specific structures of 
the brain in patients with post CVA hypertonia, Phenylketonuria (PKU), 
Huntington's Disease (HD), possibly Cerebral Palsy, and bffin tumors by 
measuring the rate of protein synthesis using L-valine-1- 
precursor. 

11 If 

2. 

C as a 

There are "no good large animal ruodels" for any of these diseases. 
animals would be required for meaningful ECAT studies. 
of metabolic activity as based on amino acid (L-valine) utilization should 
provide a better understanding of pancreatic disease and brain damage and 
.might form the basis for new information needed f o r  improved treatment of 
these diseases. 

Large 
In vivo measurement 

11. Methods of Procedure 

The protocols and procedures are described in detail in the attached drafted 
letter to FDA. 7' 



4 111. 

There are no chemical risks from injecting L-valine in the amounts proposed 
in this investigation. Adherence to quality control proceduffs (sterility, 
pyrogenicity testing) prior t o  i.v. injection of L-valine-1- 
eliminate any side effects. 

Possible Hazards and Their Evaluation 

C should 

IV. Radioisotopes and New Drugs 

L-valine, a natural essential amino acid, will be labeled with carbon-11. 
The whole body radiation doses from the injection of carbon-11 labeled 
L-valine in the amounts proposed are comparable to radiation doses from 
conventional pancreas and brain scans (200 to 500 millirad total body dose). 
The compound and doses have been approved by the ORAU/M&HSD's Radionuclide 
Committee. The attached amendment will be submitted to FDA subsequent to 
approval by the ORAU/ORNL Committee on Human Studies. 

V. Responsibilities of Principal Investigator 

The principal investigator will follow the procedures of the Committee on 
Human Studies in obtaining "informed consent" from the subjects under study. 
The investigator recognizes that he retains the primary responsibility for 
safe-guarding the interests of the participants under study. 
changes in methods of procedure o r  of the development of unexpected risks 
will be immediately brought to the attention of the Committee on Human 

Any significant 

J Studies. 
j 

Starting Date March 1, 1981 

Signatures: KaJ- T : k L - ,  E*.& Principal Investigator 

DIVISION REVIEIJ: 

The application described above has been reviewed and approved f o r  submission 
to the ORAU/ORNL Committee on Human Studies. 

Title Chairman, M&HSD 

Institution Oak Ridge Associated Universities 

1 0 4 4 4 1 3  



Oak Ridge 
u Associated 

Universities 

Medical a n d  
Health Sciences Post Office BOX 117 

Oak Ridge, ‘Tennessee 37830 Division 
(615) 57 6-3098 

May 15,  1981 

D r .  W i l l i a m  J. Gyarfas, Director  
Divis ion of Oncology and Radio- 

pharmaceutical  Drug Products  
Bureau of Drugs 
Department of Heal th ,  Education, and Welfare 
Food and Drug Administration 
Rockvi l le ,  MD 20857 

Dear Dr. Gyarfas: 

Amendment t o  IND #11,848 - 11C-ACPC 

I n  February of t h i s  year w e  submitted an amendment t o  IND !112,459 i n  
which w e  proposed t o  study p a t i e n t s  wi th  va r ious  metabolic b ra in  d i s e a s e s  or  
panc rea t i c  d i s e a s e  us ing  pos i t ron  tomography and carbon-11-labeled-L-valine. 
One of t h e  neuro logica l  d i seases  included i n  t h e  proposal is phenylketonuria 
(PKU). 
v e r s i t y  of Michigan, s p e c i f i c a l l y  by D r .  Richard J. Allen,  Professor  of 
P e d i a t r i c s  and Director  of P e d i a t r i c  Neurology. 
(Drs. B. Agranoff, S. Gilman, Anne B. Young, and R. J.  Allen) are  now i n t e r -  
es ted  i n  comparing c e r e b r a l  uptake and d i s t r i b u t i o n  of 11C-L-valine and 
llC-l-aminocyclopentanecarboxylic ac id  (IIC-ACPC) i n  p a t i e n t s  w i th  PKU. 

4 

PKU p a t i e n t s  a re  r e f e r r e d  t o  u s  from t h e  Medical Center of t h e  Uni- 

The co l l abora t ive  s c i e n t i s t s  

We have an I N D  f o r  11C-ACPC (11,848), and t h e  i n t e r n a l  review board of 
t h e  Universi ty  of Michigan Medical Center (Ann Arbor)  has approved t h e  use  of 
11C-ACPC f o r  p a t i e n t s  who have PKU. 
ACPC appears  t o  be v a l i n e  analog which has seve ra l  advantages; it is  easier 
t o  synthes ize ,  and i t  i s  easier t o  measure i t s  r a t e  of u t i l i z a t i o n  i n  metabolic 
processes .  I have informed D r .  R. Lange, Chairman of t h e  ORAU/ORNL Committee 
on Human Studies  and o the r  members of our i n t e r n a l  review board of t h i s  
expansion i n  llC-ACPC p a t i e n t  s t u d i e s  and reques t  FDA approval of t h i s  change. 

The b a s i s  f o r  t h i s  request  is  t h a t  1 1 C -  

P l ease  l e t  m e  know i f  you need a d d i t i o n a l  information t o  support  t h i s  
reques t  f o r  amending I N D  f l l  , 848. 

S inc  er e l  y , 

C.  C.  Lushbaugh, M . D . ,  Chairman 
Medical and Heal th  Sciences Division 
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VOTING FORM FOR PROPOSAL 45b 

APPROVE 

DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY FOR CONSIDERATION 

COMMENT 

- 

// - 

u 

I 
, _. _ .  

' g  1049415 
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VOTING FORM FOR PROPOSAL 45b 

APPROVE x 
DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(Date) 
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VOTING FORM FOR PROPOSAL 45b 

APPROVE 

DISAPPROVE 

BELIEVE MEETING I S  NECESSARY FOR CONSIDERATION 

COMMENT 

(Signature) 

/ / 

(Date) 
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VOTING FORM FOR PROPOSAL 45b 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

(S ignature )  

J 

(Date) 

I c . .  

. .  __ -- 
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VOTING FORM FOR PROPOSAL 45b 

/ 

APPROVE , j  W A  

DISAPPROVE 

BELIEVE MEEXING I S  NECESSARY FOR CONSIDERATION iL'9 - 

(Signature) 

I 2 3 .  

(Date) 

d 

! 
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VOTING FORM FOR PROPOSAL 45b 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

\ (Signature) 

(Date) 
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VOTING FORM FOR PROPOSAL 45b 

CONSIDERATION 

COFIMENT 

(Signature) 

A, 2 3 ,  /4Y/ 
(Date) 
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VOTING FORM FOR PROPOSAL 45b 
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APPROVE '/ 

DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY FOR CONSIDERATION 
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u (Date) 
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VOTING FORM FOR PROPOSAL 45b 

APPROVE K- 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 
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VOTING FORM FOR PROPOSAL 45b 

APPROVE 

D I SAPPROVE 

BELIEVE MEETING I S  NECESSARY FOR CONSIDERATION 

\ 

COMMENT 

(Signature) 

(Date) 



VOTING FORM FOR PROPOSAL 45b 

APPROVE x 
DISAPPROVE 

BELIEVE MEETING IS KECESSARY FOR CONSIDERATION 

COMMENT 

1 0 4 9 4 8 5  



VOTING FORM F O R  PROPOSAL 45b 

L/ 
APPROVE 

DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY F O R  CONSIDERATION 

COMMENT 

(Signature) 

/ / 

(Date) 

104948b 
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APPROVE 

VOTING FORM FOR PROPOSAL 45b 

DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY FOR CONS IDERATION 

( S i g n a t u r e )  

(Date) 
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VOTING FORM FOR PROPOSAL 45b 

APPROVE J/ 
DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY FOR CONSIDERATION 

(Signature) 

(Date) 
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1 
* .- . .  
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ORAU/ORNL COMMITTEE ON KUMAN STUDIES 

TO : D r .  Karl Hlbner 

-* 

FROM : Dianne Gresham, Sec re t a ry  - C o m i t t e e  on Human Studies  

RE : Progress  Reports 

DATE : February 18, 1982  

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals  p re sen t  a 
progress  r e p o r t  t o  t h e  C o m i t t e e  on t h e  s t a t u s  of t h e i r  proposals .  Each 

t o  continue. P l e a s e  answer t h e  ques t ions  below and add any o the r  in for -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by Mnrrh 8. 1 9 8 7  
( I f  a d d i t i o n a l  space  i s  needed, p l ease  use  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  shee t s . )  

Amendment t o  Exis t ing  I N D  12,459: Physiological  
T i t l e  of P r o j e c t :  S t U d j p q  n f  the Pancreasand Brain Us inp L - V u e  1 l l l c  

-proposal  must be  reviewed by t h e  Committee yea r ly  f o r  r e sea rch  p r o j e c t s  

Proposal  No.: 45b Date Approved: 2/5/81 

Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  p a s t  year .  
I 

1049489 
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- 3 .  Are t h e r e  any planned changes? L-\ 3 

c 4 .  Do you wish t h e  p r o j e c t  t o  be  continued? - .  

5 .  Comments. Q~Lc, 

1049490 



Oak Ridge Associated Universities 

MEMORANDUM 
& t. , D r .  K .  F. Hcbner FROM Dianne Gresham 

J 
DATE A p r i l  6 ,  1982  COPIES TO F i l e ,  Committee on Human Studies  

SUBJECT APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE 

The Committee on Human Studies approved f o r  cont inuat ion Proposals 38a 
and 38b, 39-39b, 4 5 - 4 5 b ,  48 and 4 8 a ,  51, 5 4 ,  5 7 ,  and 6 8 .  Please report  
any changes o r  problems t o  t h e  Committee Chairman. Thank you f o r  your 
a s s i s t ance  and cooperation. 



ORAU/ORNL COMMITTEE ON IIUMAN STUDIES 

TO : D r .  Karl F. Hibner, ORALJ, M&HSD 

FROM : Dianne Gresham, Secretary - Committee on Human S tud ie s  

RE : Progress  Reports 

DATE : March 23,  1983 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a 
progress  r e p o r t  t o  t h e  Ccmnittee on t h e  s t a t u s  of t h e i r  proposals.  Each 
proposal must be r.eviewed by t h e  Committee year ly  f o r  research p r o j e c t s  
t o  continue. P lease  answer t h e  quest ions below and add any o the r  infor-  
mation you f e e l  p e r t i n e n t  and r e t u r n  by April 6 ,  1981  
( I f  a d d i t i o n a l  space i s  needed, p lease  use t h e  back of t h i s  form o r  
a t t a c h  e x t r a  shee t s . )  

Amendment t o  Exis t ing  I N D  12,459: Physiolo ical  S tud ie s  
T i t l e  of Pro jec t :  of t h e  Pancreas a- T, - vali,,P - -  1 BlC 

Proposal No.: 45b Date Approved: 7 / 5 / 8 1  

Signature  of P r i n c i p a l  Inves t iga tor  Date Signed 

1. Report progress  made i n  p a s t  year .  

L-valine w a s  used i n  t w o  p a t i e n t s  wi th  p a n c r e a t i c  disease and 1 4  
p a t i e n t s  wi th  b r a i n  d i sease .  

L-valine is u s e f u l  i n  conjunction wi th  DL-valine for  d i s t i n g u i s h i n g  
neoplas t ic  f r o m  non-neoplastic processes. 

2.  Report any complications.  

N o  s i d e  e f f e c t s .  

1049492 
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3 .  Are  there any planned changes? 

No changes are planned. 

4 .  Do you w i s h  t h e  p ro jec t  t o  be continued? 

Yes 

5. Comments. 

No comments 



Oak Ridge 
Associated 
Universities Memorandum 

Dianne Gresham 
Dr. Lange 

To Karl F. Hzbner, M.D. From 

Date June 22,  1983 Copies to File 

Subject APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES 

The Committee on Human Studies approved for continued study Proposals 38a and 
38b, 39-39b, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. It will be circulated with the minutes of the Committee meeting on 
May 6 .  Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

Thank you for your assistance and cooperation. 



TO : - 
FROM : 

O R A U / O k \ T  COMXITTZE ON HU?WN S lTDIES  

D r .  Karl F. Hubner, ORAU, M&HSD 

Blanche Carden, Secre ta ry  - Committee on Human S tud ie s  

RE : 

DATE : 

Progress  Reports 

A p r i l  23 ,  1984 

The g u i d - l i n e s  f o r  t h e  ORAU/OF3T Committee on H u n  n S tud ie s  r e q u i r e  t h a t  
y e a r i y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals p re sen t  a 
progress  r e p o r t  t o  t h e  Couimittee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each 
proposa l  must be reviewed by t h e  Committee yea r ly  f o r  research  p r o j e c t s  
t o  continue. P l ease  answer t h e  ques t ions  below and add any o the r  i n f o r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
(If a d d i t i o n a l  space i s  needed, p l e a s e  use t h e  back of t h i s  form or  
a t t a c h  extra  shee t s . )  

T i t l e  of project: 

7 9  1984 

Amendment t o  Exis t ing  I N D  12,349: Phys io logica l  S tudies  
of t h e  Pancreas and Brain Using L-Valine-l-llC 

Proposal No. : 45b Date Approved: 2/5/81 

\ 

( C c - - L  k *  -II-L-L--. j bl.2 ,-I f v  
Signature  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  p a s t  yea r .  - 
No s t u d i e s  were done. 

2.  Report any complications.  

N.A. 

I 0 4 9 4 9 5  



3 .  Are t h e r e  any planned changes? 
-i 

No changes. 

4 .  Do you wish t h e  p r o j e c t  t o  be continued? 

Keep active. 

5.  Copunents. 

Brookhaven Nat ional  Laboratory has  f i l e d  an IND f o r  co l l abora t ive  s t u d i e s .  



Oak Ridge 
Associated 
Universities Memorandum 

d 

Dr. Karl F. Hubner 

June 12, 1984 

From Blanche Carden 8 e&&.- 
Copies ,,File, Committee on Human Studies 

T O  

Date 

Subject PROPOSALS REVIEWED BY C 0 m T F . E  0 N HUMAN S T D S  

Proposals 38a, 38b, 39, 39a., 39b, 45, 45a,&, 48, 48a, 48b, 51, 54, 54a, 
68, 68a and 69 were approved f o r  continuation by the Committee on Human 
Studies on May 25, 1984. If there should be any changes or problems with 
these proposals, please report them to the Committee Chairman. 

bbc 



Associated Post Office Box 11 7 
--i Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

M E M O R A N D U M  

To : D r .  Crook n 
From: Lynn Reeves, Secre ta ry  

ORAU/ORNL Committee on 

Subject  : PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p re sen t  a y e a r l y  progress  
r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals .  Each proposal  
must be  reviewed by t h e  Committee y e a r l y  f o r  r e sea rch  p r o j e c t s  t o  cont inue.  

P lease  answer t h e  ques t ions  below and add any o t h e r  information you f e e l  
p e r t i n e n t  and r e t u r n  by Apr i l  10,  1985. ( I f  a d d i t i o n a l  space  is  needed, 
p l ease  use  t h e  back of t h i s  form o r  a t t a c h  e x t r a  shee t s . )  

d Amendment t o  Ex i s t ing  I N D  12,459: Phys io logica l  S tudies  
T i t l e  of P ro jec t :  of  the  Pancreas and Brain Using L-v- 1 -1 lr .  

Proposal No.: 45b Date Approved: 1976 

4/19/85 
Signature  of Prin’ . Date Signed 

1. Report p rogress  made i n  p a s t  year :  

Administered t o  1 p a t i e n t .  

2 .  Report any complicat ions:  

None 
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3 .  Are there any planned changes? 
.-./ 

No 

4 .  Do you wish the project t o  be continued? 

Yes 

4 

5. Comments: 

None 



STATUS REPORT ON RESEARCH PEOPOSALS PREVIOUSLY REVIEWED AND APPROVED 
RY THE OMI'/ORETL COPIMITTEE ON HUMAN STUDIES 

( A p r i l  2 6 ,  1 9 8 5 )  

4 5 b  Amendment t o  E x i s t i n g  IPD 1 2 , 4 5 9 :  Phys io log ica l  S t u d i e s  of t h e  
Pancreas  and Brain Using L-valine 1-11C (Crook) 

Progres  s 

Adminis tered t o  one p a t i e n t .  

Compl i c a t  ions  

None. 

Changes 

No changes.  

Cont inua t ion  

Keep a c t i v e .  

Comments 

None. 
J 

1 0 4 9 5 0 0  



o Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

DL3 - m  
Apr i l  17 ,  1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

ORAU/ORNL Committee on 

To: D r .  James Crook 

FRim: Lynn Reeves, Secre ta ry  

SUBJECT: PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  yea r ly  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a progress r epor t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 

ques t ions  below and add any o the r  information you f e e l  p e r t i n e n t  and r e tu rn  by 
w, 1986. ( I f  add i t iona l  space is needed, please use t h e  back of t h i s  form 
o r  a t t a c h  extra sheets.)  

T i t l e  of Projec t :  Amendment t o  Exis t ing IND 12,459: Phys io logica l  S tud ie s  

of the Pancreas and Brain Using L-valine l - l l C  

P by t h e  Committee yea r ly  for research  p r o j e c t s  t o  continue. Please answer t h e  i cplig 
-/ 

Proposal No .  Date 1976 

Signature of Pr inc+al  I n v e s t i g a t o r  
li 1 .I 1 )(lo.-, 

Date Signed 

1. Report progress made i n  t h e  p a s t  year .  

2.  Report any complications. i 
\ 



-2- 

d 

3 .  Are there any planned changes? f s g  

Y4 4. Do you wish the project t o  be continued? 

5 .  Comments. 

\- 



Associated Post Office Box 11 7 
4 Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Please 

Title of Project: 45b Amendment to Existing IND 12 459: Physiological 
Studies of the Pancreas and Brain Using L-valine l-IiC ---- 

Proposal No. 45b Date Approved: 1976 

, - -  
Signature of PAncipal Investigator Date Signed 

1. Report progress made in the past year. 

'. 2. Report any complications. /I/.("- 
rJ 
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- 2 -  

3 .  Are there any planned changes? 

v- 4 .  Do you wish the project to be continued? 

5. Comments. 



o Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 4. A d  
RE : Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Title of Project: 45b Amendment to Existing IND 12 459: Physiological 
Studies of the Pancreas and Brain Using L-valine 1-liC 

Please 

d 

Proposal No. 45b DATE APPROVED: 1976 

LdJ- 
Signature ofCjPrincipa1 Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications. 
None. 

Date Signed 

1049505 



- 2 -  

3. Are there any planned changes? 
No. 

4 .  Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 45b Amendment to Existing IND 12 459: Physiological 
Studies of the Pancreas and Brain Using L-valine 

Date Approved: 1976 

1. Report progress made in the past year. 

No patient doses administered 

2 .  Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Please 

-./ Title of Project: 45b Amendment to Existing IND 12,459: Physiological 
Studies of the Pancreas and Brain Using L-valine l-llC 

Proposal No. 45b DATE APPROVED: 1976 

(%- 1- L4-P- 
Siuature of Principal Investigator Date Signed 

1. Report progress made in the past year. N3 SKCLS y-4-- 

2. Report any complications. - 



-2- 

3. Are there any planned changes? 

7% 4.  Do you wish the project to be continued? 

5. Comments. a 



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 45b Amendment to Existing IND 12,459: Physiological 
Studies of the Pancreas and Brain Using L-valine l-llC 

Date Approved: 1976 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 

1 0 4 9 5 1 0  
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Medical 
Sc ie nce s 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Karl Hubner/Chairman, Committee on Human Studies 

RE: 

DATE : June 28, 1990 

Committee Action on Active Proposals /# 

Your project number 45b "Amendment to Existing IND 12,459: Physiological 
Studies of the Pancreas and Brain Using L-valine l-llC" was reviewed and 
approved at our last meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 
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Dr. Gyarfas . 

Product ion of L-valine-l-LLC 

L-Valine-l-llC i s  produced by s e p a r a t i o n  of t h e  two o p t i c a l  isomers  of 
llC-carboxyl-labeled DL-valine by high-performance l i q u i d  chromatography 
(HPLC) us ing  a chikal mobile phase. Crude DL-valine-l-llC i s  prepared  as 
p rev ious ly  descr ibed  ( 5 ,  IND 1 2 , 4 5 9 )  w i t h  t h e  except ion  t h a t  measures are 
t aken  t o  minimize t h e  volume of t h e  r e a c t i o n  mixture:  
column is  n o t  r i n s e d  wi th  w a t e r ;  and ( 2 )  0 .5 m l  of 12 N NaOH (F i she r  S c i e n t i f i c  
Co., F a i r  Lawn, N.J.)  i s  used i n  p l a c e  of 1.0 m l  of 6.25 N NaOH f o r  h y d r o l y s i s  
of t h e  hydantoin. 

(1) The gas  a b s o r p t i o n  

The HPLC (LC/System Support Unit I, Laboratory Data Cont ro l ,  Riviera 
Beach, FL) is f i t t e d  w i t h  a p r e p a r a t i v e  [lo mm (i.d.) x 25 c m  ( l eng th ) ]  
u l t r a s p h e r e  ODs, 5 p column (Altex S c i e n t i f i c  Inc . ,  Berkeley, CA). The 
column is  e q u i l i b r a t e d  w i t h  t h e  mobile  phase r0.008 M c u p r i c  acetate ( F i s h e r  
S c i e n t i f i c  C o . ) ,  0.017 M L-proline (Sigma Chemical Co. , St.  Louis ,  MO),  and 
0.03 M sodium acetate (J. T. Baker Chemical Co., P h i l l i p s b u r g ,  N.J . )  in 
d i s t i l l e d  water (Grand I s l a n d  B i o l o g i c a l  Co., Grand I s l a n d ,  N.Y.)].  The f low 
rate is  ad jus t ed  t o  7 . 2  ml/minute, g i v i n g  a p r e s s u r e  of-3600-3800 p s i .  The 
crude D L - ~ a l i n e - l - ~ ~ C  r e a c t i o n  mixture  (1.5 ml) i s  n e u t r a l i z e d  w i t h  500 ~1 of 
concent ra ted  H C l  (F i she r  S c i e n t i f i c  Co.), 3.2 mg c u p r i c  acetate and 3.9 mg 
L-proline are added, and t h e  s o l u t i o n  i s  m i c r o f i l t e r e d  and loaded on to  t h e  
WLC column u s i n g  a 3-ml d i s p o s a b l e  sy r inge .  
m i x t u r e . i s  monitored us ing  a s h i e l d e d  gamma probe. The f i g u r e  below shows 
t h e  e l u t i o n  p a t t e r n  which i s  t y p i c a l l y  obta ined .  In t h i s  case, a 14C-labeled 
L-valine s p i k e  w a s  added t o  t h e  mixture  t o  be sepa ra t ed .  The e l u t i o n  t i m e  
f o r  L -va l ine - l - lk  corresponds v e r y  w e l l  w i t h  t h a t  of t h e  L-valine-1J4C 

The e l u t i o n  of t h e  l k - l a b e l e d  

s p i k e  . 
--- ... - -  . -- 

RESOLUTION OF CRUDE C-1 1-LABELED 
DL-VALINE BY HPLC 

L 
I ... C-11-Labeled 

ion Mixture Cyanide I Reacti 

c .. .. 
.. .. .. - .. .. 

- C- 14-Labeled 
L-Valine Spike 
in Mixture 

::. : :c' 1: 

-- 0 5 10 15 20  25 30 
Time (Minutes) 



Dr. Gyzrfas 

X??E?;DLx x 

I .  

d &fore c l i n i c a l  use  :he copper must be  removed. Tne L-YZline-l-llC 
f r r c t i o n  (% 20 d) i s  a c i d i f i e d  and 5 EA of s a t u r a t e d  ~ q u e o u s  hydrogen 
sulfide [made f r e s h  t h a t  day by d i s s o l v i n g  hydrogen s u l f i d e  (YG S c i e n t i f i c  
Gases, SoDe-lle, .N. J.  ) 'in d i s t i l l e d  wa te r )  is added  t o  p r e c i p i t a t e  the 
co7per 2s c u p r i c  s u l f i d e .  
a coz r se  p r e f i l t e r  over  a 0.22 
S.J.). 

The ? r e c i p i t a t e  i s  removed by f i l t r a t i o n  u s i n g  
n i c ro f i l t e r . ( ? !L l l ipo re  Cor?., - 3 i l l v i l l e ,  

. Tne find p u r i f i c a t i o n  i s  by c a t i o n - e x c h a g e  chromEtography, 2s i n  t h e  
p r o d u c t i o n  of DL-valine-l-11C. 
r-zshed 1.0 cm ( d b . )  x I5 em ( l eng th )  kG 50'rs'-Y2, 50-100 mesh, caz ion-exchmge 
bed (Eio Zaci L a b o r e t o r i e s ,  R o c h 5 l l e  Center ,  X.? . )  in t h e  hydrogen fom.  
Cz:iczic L-vdine-l---C is r e t z i n e 2  v.-hlle n e u t z d  a 6  a i o z ~ i c  r zzze r i e l s ,  
i x c l d h g  hydrogen s u l f i d e ,  p a s s  th rough  t h e  c o l u n .  
v i th  d i s t i l l e d  wa te r  (Q 30 d) , t h e  colunm is f i n z l l y  e l u t e d  with 0.2 N Na09, 
the 7 r o c e s s  be ing  monitored using a s h i e l d e d  g z m a  p robe  t o  min-bize t h e  
voluae of eluate c o n t z i n i n g  t h e  p r o d u c t  ( Q l 5  id). 
in 2 sterile b o t t l e  for t r a n s p o r t  t o  M&BSD, O M U  for f inal  p r o c e s s i n g .  
r a 5 i o p h a r m a c e u t i c a l  p r o c e s s i n g  ( a e u t r ~ l i z a t i o n  , d c r o f i l r r a t i a n ,  a d  Limulus 
Lyszte  pyrogen t e s r h g )  i s  done 2 s  d e t a i l e d  in the originzl  IhD 12,459. 

n e  z c i d i c  f i l t r s t e  i s  loaded onto  a pre-  

1 1  

A f t e r  vzshing r e p e a t e d l y  

This s o l u r i o n  is c o l l e c t e d  
F i n a l  

t 0 4 9 5  t 3 
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The f a 1  s o l u t i o n  h2s bee3 checked f o r  t h e  p re sence  of cusrlc 2nd s u l f i d e  
i o n s  - zne f o n e r  by t h e  f e r r i c  t h i o c y z n z t e  s p o t  test (6)  2nd t h e  l a r t e r  by 
m z r s  cf  lead a c e t a t e  t es t  s t r i p s .  
of t h e  test, i . e . ,  < 0.4 ug Cu/ml (< 6 vg Cu t o t a l ) .  The s u l f i d e  l e v e l  i s  
3 e  g l igFb le .  

The copper l e v e l  i s  below t h e  s e n s i z i v i t y  

The p u r i f i c a t i o n  method, however, does n o t  remove t h e  L-pro l ine  which 
Pssuming 20 d of  EFLC e l u a t e ,  t h i s  vas p r e s e n t  in r h e  KPLC mobile phase.  

zmscts t o  39 mg of L-prol ine.  
h-n body weight a d  1 h e x z o c r i t  of 4 0 ,  t h e r e  i s  zn zve rzge  of 69.4 mg of 
L - i r o l i n e  in t h e  blood stream of B n o x a l  70 kg hma ( 7 ) .  
35r The L?50 
of i z c r z p e r i r o n e a l l y  a h i n i s r e r e d  L-pro l ine  in =ice is r e?o r red  t o  be 8.06 g/kg 
(8) .  

Assusing t h z t  blood c o q r l s e s  7% of t h e  t o t z l  

Ai-<  ~l-riis zr af ion of 
of  L - p r o l b e  t o  a 70 kg h m a 3  would glve  z l e v e l  ci 0.56 rg/kg. 

ihus we r i l l  be below r h e  LD50 v z l u e  by a . f a c t o r  of 14,400. 

The p resence  of L -p ro l ine  in t h e  i n j e c t i o n  s o l u r i o n  does n o t  affect  t h e  
r i s s u e  d i s t r i b u t i o n  of l a b e l e d  L-val ine,  zs  shown in t h e  f o l l o w i n g  r a b l e  (p. 4). 

Cheniczl  t o x i c i t y  from u n l a b e l e d  L - v z l i n e  vi11 l i k e w i s e  be n e g l i g i b l e .  
We propose t o  addnister no more t h v l  4 mg of L-vzline per 70 kg s u b j e c t .  
L-Vzline i s  p r e s e n t  t o  t h e  e x t e n t  of 2.4 (2.0-2.9) mg per 100 d of n o m 1  
h m a n  blood (7). 
che re  is, t h e r e f o r e ,  
‘nx12n. 
2 s  5.38 g/kg ( 9 ) .  
c- -&e19 c 95,000. This rmendment h a s  been approved by O U U / O P S l  C o x i r c e e  on 
z i i ~ ~ i i  S z u i l e s .  

Assuming that blood comprises  7 %  of r o r a l  h u a n  body weight ,  
118 mg of L-va l ine  i n  t h e  blood stream of a n o m 1  70 kg 

The LD50 of i n t r 2 p e r i : o n e z l l y  adminis rered  L-valine i n  =ais is r e p o r t e d  
Thus w e  vi11 be below t h e  LD50 v a l u e  by a f a c r o r  of  EpTroxi- 

u 

-. 

Effect of Added L-Prol ine on t h e  T i s s u e  D i s t r i b u t i o n  of L-Vzline-l-14C in t h e  
?LE: zc 30 YLnures P o s r h j e c t i o n  

P e r c e n t  h&zFnFs:ered Dose/?. 
L-VEline-1-l k c  L-Valine-l-i*C (0.01 mn/kR> + - -- 

Tissuc (0 .01  mdkn) 1 - t r o l b e  (1 ae!kg) 

? 8 3 C Z € 2 S  10.67 + 0.47* 
i i v e r  

11.10 + 0.31 
1 . 2 0  + 0.02 

0.64 + 0.07 O.&2 T 0.03 
0.76 T 0.03 0.75 f 0.05 
0.52 f 0.03 7 ..-” 0.56 f 0.08 
0.23 f 0.01 - h1-7 .-- c c l  e 0.23 5 0.02 
1 . 4 2  i 0.04 1.45 -L 0.04 ?k. r rov  
0.16 f 0.01 0.16 i 0.01 f i o c i  
1,72 f 0.04 5 ~ ~ 1 1  k t e s z i n e  1. i7  i 0.09 

0.28 ‘7 0.06 0.23 - i 0.03 Grme 
‘ = E  I n  0.12 i 0.01 0.11 r 0.00 
x ?k t z  of 5 zni-iAs + E.S. ; ncr-sil:ed t o  DoZp u ~ i g h c  of 250 g. 

- 
1.11 7 0.05 - 

Spleen - 
IL iney  - - 

- - 6 

- 
- - 
- - - .. . - - .  

v - 

1 0 4 9 5 1 4  



Medical and Heal th  Sciences Divis ion 
Oak Ridge Associated U n i v e r s i t i e s  

-d Pr inc ipa l  Inves t iga to r :  

T i t l e  of Pro jec t :  Amino Acid ( v a l i n e )  U t i l i z a t i o n  i n  Panc rea t i c  Diseases  
> V a l  i ne  1 

The uuruose of t h i s  study: 
( s y n t h e s i s  i n  the  pancreas and i n  panc rea t i c  tumors i n  o rde r  t o  ga in  a b e t t e r  
understanding about t he  na ture  of pancreas  disease.  
b ra in  scan w i l l  be done fol lowing t h e  completion of t h e  pancreas scan f o r  t h e  
purpose of c o l l e c t i n g  da ta  on v a l i n e  uptake by normal b r a i n  s t ruc tu res .  

i s  t o  measure t h e  r a t e  of p r o t e i n  formation 

On a voluntary  b a s i s  a 

The procedures t o  be done are as fol lows:  

(1) I (she /he)  should no t  ea t  anything a f t e r  breakfas t ,  but  may have water 
and continue a l l  important medications.  Th i r ty  minutes before  t h e  study 
I (she/he)  w i l l  be asked t o  d r ink  a milkshake. 

(2) F i r s t  I (she/he)  a m  ( i s )  going t o  have severa l  pancreas  and head scans 
t o  be done wi th  an ECAT scanner. I (she/he)  w i l l  be i n s t r u c t e d  t o  hold 
s t i l l .  
be asked t o  l i s t e n  t o  some music through a head phone and t r y  t o  s t ay  
awake . 

My ( h e r / h i s )  eyes w i l l  be covered wi th  pads, and I (she/he)  w i l l  

( 3 )  I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each hand f o r  t h e  
i n j e c t i o n  of D-valine and f o r  ob ta in ing  several mall  ( 2  ml) blood 
samples. My ( h e r / h i s )  hands w i l l  be kept  warm during t h e  30 ln inu te  
blood sampling period. A t  t h e  beginning of t h e  a c t u a l  test a small 
amount of r a d i o a c t i v e  v a l i n e  w i l l  be in j ec t ed .  
blood samples w i l l  be taken and a series of scans of my ( h e r b i s )  
pancreas w i l l  be made. When t h e  pancreas  scans are completed, several 
head scans w i l l  be made. 

4 

Following the i n j e c t i o n  

Duration of t h i s  study: The e n t i r e  examination should take  approximately 
1-1/2 t o  2 hours,  and I (she/he)  understand(s)  t h a t  I (she/he)  may have t o  
r e t u r n  f o r  one o r  more examinations (same procedure a s  done today) wi th in  t h e  
next  few weeks. 

Discomforts. inconveniences and/or  r i s k s  t h a t  can be reasonably expected are: 
the  s l i g h t  pa in  from t he  i n s e r t i o n  of t h e  i n j e c t i o n  needles ,  and perhaps a 
s l i g h t  discomfort  from having t o  l i e  on t h e  scanning t a b l e  f o r  Over an hour. 
There i s  no chemica l ' r i sk  from the  i n j e c t i o n  of t he  v a l i n e  and t h e  r a d i a t i o n  
dose t o  my whole body i s  equ iva len t  t o  t h e  dose I would r e c e i v e  f o r  an 
ord inary  pancreas  scan i n  a l o c a l  hosp i t a l .  

P o t e n t i a l  b e n e f i t s  of t he  study: I understand t h a t  t h i s  t es t  i s  no t  a 
t reatment  but r a t h e r  a r e sea rch  method t h a t  might l ead  t o  new i n s i g h t s  i n t o  
my d i sease  and perhaps d i seases  of t h e  brain.  

Date 
S igna ture  of Volunteer 

1 0 4 9 5 1 5  
Signature  of Parent  o r  Guardian 

(when app l i cab le )  



Medical and Heal th  Sciences Div is ion  
OAK RIDGE ASSOCIATED UNIVERSITIES 

CONSENT FOR RESEARCH STUDY 

T i t l e  of P ro jec t :  

I 

P r i n c i p a l  Inves t iga to r :  

Name of Volunteer: Age : 

- To pe r sons  who aRree t o  p a r t i c i o a t e  i n  t h i s  study: 

The information on t h i s  and on t h e  a t t ached  form has  been given t o  m e  t o  
inform m e  about t h i s  r e sea rch  p r o j e c t  and my p a r t i c i p a t i o n  i n  it. 
been asked t o  r e a d  these  forms ca re fu l ly .  A l l  my ques t ions  about  t h e  Study, 
t he  procedures r equ i r ed  t o  do rhe study, and t h e  information provided on t h e  
a t t ached  form have been answered. 

I have 

I understand t h e  purpose of t h e  study, t h e  procedures involved, and t h e  
poss ib l e  r i s k s  and p o t e n t i a l  benef i t s .  Fur ther ,  I understand t h a t ,  whi le  my 
r i g h t s  and pr ivacy w i l l  be maintained, any information gained i n  t h i s  t es t  
becomes t h e  property of ORAU and may be publ ished i n  &he s c i e n t i f i c  

. l i t e r a t u r e  or  used f o r  o the r  purposes which O W  deems proper i n  t h e  i n t e r e s t  - of n e d i c a l  educat ion,  knowledge , o r  research. 

I have been informed t h a t  I may, a t  any t ime withdraw from continued 
p a r t i c i p a t i o n  i n  t h i s  study. I understand f u r t h e r  t h a t  i n  t h e  event  of 
physical  i n j u r y  r e s u l t i n g  from t h e  procedure e s s e n t i a l  medical t reatment  
inc luding  h o s p i t a l i z a t i o n  i s  provided f r e e  of charge, bu t  monetary 
compensation f o r  wages l o s t  because of i n j u r y  i s  n o t  a v a i l a b l e  from e i t h e r  
O U U  o r  Union Carbide Corporation, ORNL. 
p a r t i c i p a t e  . 

. 
I f r e e l y  and v o l u n t a r i l y  choose t o  

Date 

Signature  of Volunteer 

S igna ture  of p a r e n t s  and guardian 
(when a p p l i c a b l e )  

S igna ture  of W i  t ne  s s 



Medical and Heal th  Sc iences  Div is ion  
Oak Ridge As so c i a  ted Univer si t i e  s 

P r i n c i p a l  I n v e s t i g a t o r  : 

T i t l e  of Pro jec t :  Local Brain Metabolism i n  Brain Tumors and o t h e r  Non- 
malignant ,  b r a i n  d i s e a s e s  ( M a l i n e )  

The ~ u r p o s e  of t h i s  study: i s  t o  measure t h e  ra te  of p r o t e i n  formation 
( syn thes i s )  i n  d i f f e r e n t  r e g i o n s  of t he  b r a i n  i n  o rde r  t o  ga in  a b e t t e r  
understanding about t h e  n a t u r e  of t h e  b r a i n  tumors and o t h e r  nonlna l ignant  
b r a i n  d i  sea se s . 
The ~ i o c e d u r e s  t o  be done a r e  as follows: 

(1)  I (she /he)  should no t  ea t  anything a f t e r  b reak fas t ,  but may have water 
and continue a l l  important medications. 

F i r s t  I (she/he) am ( i s )  going t o  have several head scans t o  be done 
wi th  an ECAT scanner. I (she /he)  w i l l  be i n s t r u c t e d  t o  ho ld  s t i l l ,  My 
( h e r / h i s )  eyes  w i l l  be covered wi th  pads, and I ( s h e b e )  w i l l  be asked 
t o  l i s t e n  t o  some music through a head phone and t r y  t o  s t a y  awake. 

(2) 

( 3 )  I n j e c t i o n  needles  w i l l  be placed i n  a v e i n  i n  each-hand f o r  t h e  
i n j e c t i o n  of carbon-11-labeled D-valine and f o r  ob ta in ing  seve ra l  small 
(2  m l )  blood samples. 
30-1ninute blood sampling period, A t  t h e  beginning of t h e  a c t u a l  t e s t  a 
small amount of r a d i o a c t i v e  v a l i n e  w i l l  be in j ec t ed .  
be taken and a s e r i e s  of scans of my ( h e r / h i s )  b r a i n  w i l l  be made. 

My ( h e r j h i s )  hands w i l l  be kept  warm during t h e  

Blood samples w i l l  

Duration of t h i s  stcdv: 
1-1/2 t o  2 hours, and I (she/he) unders tand(s )  t h a t  I (she/he) w i l l  have 
another  examination (same procedure as  done today) a l s o  us ing  r a d i o a c t i v e l y  
l abe led  v a l i n e  but i n  a s l i g h t l y  d i f f e r e n t  chemical form. 

The entire examination should t ake  approximately 

. 

Discomforts. inconveniences and/or  r i s k s  t h a t  can be reasonably expected are: 
the  s l i g h t  pain from t h e  i n s e r t i o n  of t he  i n j e c t i o n  needles,  and perhaps a 
s l i g h t  discomfort from having t o  l i e  on t h e  scanning t a b l e  f o r  over an hour. 
There i s  no chemical r i s k  from t h e  i n j e c t i o n  of e i t h e r  of t h e  two t ypes  of 
v a l i n e  and the  r a d i a t i o n  dose t o  t h e  whole body i s  equ iva len t  t o  t h e  dose one 
would r e c e i v e  from two ord ina ry  b ra in  scans i n  a l o c a l  h o s p i t a l ,  

P o t e n t i a l  b e n e f i t s  of t h e  study: I understand t h a t  t h i s  test  i s  not  a 
treatment but rather a r e sea rch  method t h a t  might l e a d  t o  new i n s i g h t s  i n t o  
b r a i n  tumor growth or t h e  metabol ic  a s p e c t s  of o the r ,  nonmal ignan t ,  b ra in  
d i sease  8 .  

Date 
S igna ture  of Volunteer 

S igna tu re  of Parent o r  Guardian 
(when a p p l i c a b l e )  



Medical and Heal th  Sciences Divis ion 
OAK RIDGE ASSOCIATED UNIVERSITIES 

T i t l e  of 

CONSENT FOR RESEARCH STUDY 

Projec t :  

P r i n c i p a l  Inves t iga to r :  

Name of Volunteer: Age : 

- To persons  who agree  g p a r t i c i o a t e  i n  t h i s  study: 

The information on t h i s  and on t h e  a t t ached  form has  been given t o  m e  t o  
inform m e  about t h i s  research  p ro jec t  and my p a r t i c i p a t i o n  i n  it. 
been asked t o  r ead  these  forms ca re fu l ly .  All my ques t ions  about t h e  study, 
t he  procedures r equ i r ed  t o  do the  study, and t h e  information provided on t h e  
a t t ached  form have been answered. 

I have 

I understand t h e  purpose of t he  study, t h e  procedures involved, and t h e  
poss ib l e  r i s k s  and p o t e n t i a l  benef i t s .  
r i g h t s  and pr ivacy w i l l  be maintained, any i n f o m a t i o n  gained i n  t h i s  t es t  
becomes t h e  property of ORAD and may be published i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  o r  used f o r  o the r  purposes which ORAD deems proper i n  t h e  i n t e r e s t  
of medical education, knowledge, o r  research.  

Further ,  I understand t h a t ,  while  my 

./ 

I have been informed t h a t  I may, a t  any t i m e  withdraw from continued 
p a r t i c i p a t i o n  i n  t h i s  study. 
physical  i n j u r y  r e s u l t i n g  from the  procedure e s s e n t i a l  medical t reatment  
inc luding  h o s p i t a l i z a t i o n  i s  provided free of charge, but monetary 
compensation f o r  wages l o s t  because of i n ju ry  i s  no t  a v a i l a b l e  from e i t h e r  
ORAU o r  Union Carbide Corporation, ORNL. 
p a r t i c i p a t e  . 

I understand f u r t h e r  t h a t  i n  t h e  event of 

I f r e e l y  and v o l u n t a r i l y  choose t o  

Date 

Signature  of Volunteer 

S igna ture  of pa ren t s  and guardian 
(when app l i cab le )  

S igna ture  of Witness 

I O 4 9 5  I 8  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

P r i n c i p a l  I nves t fga to r  Karl F. Hiibner, M.D. Ident.  No. 45c 

Project  T i t l e  Amendment to IND 12,459 - k i n o  Acid (valine) Utilization in 
Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and other Non-malignant, brain diseases (D-valine) 

1. I n  the opinion o f  t h i s  committee the r i g h t s  and wel fare o f  the 
subjects i n  t h i s  p r o j e c t  o r  a c t i v i t y  w i l l  be protected. The 
committee s ta tes  t h a t  adequate safeguards against  any untoward 
e f f e c t s  have been provided. 

3 

2. I n  the opinion of the committee the informed consent procedures t o  
~~ ' be used i n  t h i s  p r o j e c t  w i l l  be both appropr iate and adequate. The 

c o r n i t t e e  a l so  f i n d s  t h a t  no inappropr ia te psychological or socio- 
l o g i c a l  r i s k s  w i l l  e x i s t  f o r  the subjects i nvo l ved  i n  t h i s  p ro jec t .  // 

3. The committee seeks cont inuing communication wi th  the i n v e s t i g a t o r ( s )  
on t h i s  p r o j e c t  along the f o l l o w i n g  l ines:  

4. Other committee comnents: 

The Expedited Review Committee (Garrett, Koons, and McKee) 
unanimously approved the amendment. 

Y 

Approve x 
Chai man o f  Commi tGC'ee ' 

Disapprove * 1 0 4 9 5 1 9  8/22/83 



VOTING FORM FOR PROPOSAL 45c 

APPROVE l / ,  

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

CONMENT 

(Signature) 

(Date) 

1 049520 



c 

APPROVE 

VOTING FORM FOR PROPOSAL 4 5 C  

DISAPPROVE 

B E L I E V E  MEETING I S  NECESSARY 

C O.?SMENT 

. : 

FOR CONSIDERATION 

I O b 9 5 2 1  

(Signature) 

(Date) 



VOTING FORM FOR PROPOSAL 45C 

APPROVE A 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COmENT 

(Signature ) 

(Date) 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

Amendment to IND 12,459 - Amino Acid (valine) Utilization in 
Title of Proposal: Pancreatic Diseases (D-valine) and Local Brain Metabolism in ' 

Brain Tumors and other Non-malignant, brain diseases (D-valine) 
Proposal No.: 45c Principal Investigator: Karl F. Hubner. M . D .  

Date of Approval: 8/12/83 Date of Disapproval: 

.. 

Acknowledgment of Principal Investigator: 

Signature 

d2d3-3 
Date 

The Expedited Review Committee (Garrett, Koons, and McKee) unanimously 
approved the study. 

. 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 45c Amendment to Existing IND 12,459: Amino Acid (Valine 
Utilization in Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-Malignant, Brain Diseases (D-valine) 

Date Approved: 1983 

1. Report progress made in the past year. 

No patient doses administered 

2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 

I O 4 9 5 2 4  



Post Office Box 1 1  7 
Oak Ridge. Tennessee 37831 -01 17  

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

Tor Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2 ,  1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. 
form or attach extra sheets.) 

Title of Project: 45c Amendment to Existing IND 12,459: Amino Acid (Valine 
Utilization in Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-Malignant, Brain Diseases (D-valine) 

Please 

(If additional space is needed, please use the back of this 

-4 

Proposal No. 45c DATE APPROVED: 1983 

- . 
SigQture of Principal Investigator 

6 / a h  
Date Signed 

1. Report progress made in the past year. bo sL& -' 
2. Report any complications. h)+ - 

I 0 4 9 5 2 5  
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3 .  A r e  there any planned changes? 

YJ 4. D o  you wish the  project t o  be continued? 

5.  Comments. 



--- I ,  I . I , / ,  , 

June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 45c Amendment to Existing IND 12,459: Amino Acid (Valine 
Utilization in Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-Malignant, Brain Diseases (D-valine) 

Date Approved: 1983 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Ye5 

5. Comments. 

None 



Oak Ridge 
Associated Post Office Box 11 7 

d Universities Oak Ridge. Tennessee 37831 -01 17 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: Dr. James Crook 

FROM: Karl Hubner/Chairman, Committee on Human Studies 

RE: Committee Action on Active Propoaala 

DATE : June 28, 1990 

Your project number 45c "Amendment to Existing IND 12,459: 
Utilization in Pancreatic Diaeaaes (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-Malignant, Brain Diseaaea (D-valine)" was reviewed 
and approved at our last meeting on June 28, 1990. 

Amino Acid (Valine 

Progreaa reports of all active proposals will again be reviewed at our next 
W meeting to be held in the spring of 1991. 

bh 

1 0 4 9 5 2 8  
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Oak Ridge 
Associated 
Universities Memorandum 

Dr. Hubner From Dianne Gresham To 

Date July 14, 1983 copies to Drs Hayes, Lange , Lushbaugh , file 

Subject AMENDMENT FOR IND's 12.967 and 12.459 

Attached are two drafted letters to Dr. Gyarfas in which we request approval 
of an amendment to IND's 12,967 and 12 459. These IND's have been amended 
once before for 11C-L-tryptophan and &-L-valine. Now we are proposing to 
use the D-forms of these two amino acids. Of course, before we can send the 
letters to FDA our human use committee has to approve the amendments first. 

I am submitting the amendments to the committee with a request for an 
expedited review. 

'd 

NOTE TO THE REVIEWERS: 
anticipate no significant differences between the doses from the L-forms and 
the D-forms. 
involving 14C-D-valine and l!C-D-tryptophan for the requested dose calculations 
for review and approval by the ORAU/MHSD Radionuclide Committee. 
notify the Human Use Committee of the decision of the Radionuclide Committee 
and present the completed dose table. 
information on the dosimetry in the letter has been written prae factum. 

The table on dosimetry is not completed as yet. We 

We are in the rocess of doing tissue distribution studies 

I shall 

For the purpose of saving time, the 

bbc 
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Oak Ridge . 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 3783'0 u 

'd 

Mecrical and 
I-icalth Sc,ic)n(:cs 
Division 
(615) 576-3480 

TO: ORAU/ORNL Committee on Human Studies 
Expedited Review Committee (Garrett, McKee, Koons) 

FROM: Dianne Gresham 

RE: Amendments to Proposals 39C and 45C 

DATE : July 21, 1983 

Please review the enclosed amendments for Proposals 39C and 45C 
submitted by Dr. Karl Hcbner. 
explanation by Dr. Hcbner of his intentions. 

The attached cover memo is an 

A self-addressed envelope is enclosed for your convenience. 
return the voting form to me by August 4, 1983. 

Please 

Enclosures 

cc: Dr. Robert Lange 
Committee Chairman 

1049530 
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Post Office Box 11 7 
Oak Ridge, Tennessee 37830 

W 
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lde2lcs: 252 
HeEltP Sclences 
Divisior! 

615/576-3090 

. - - -  - 

August 15, 1983 

Dr . W i l l i a m  J. Gyarfas, D i rec to r  
Div is ion  of Oncology and Radio- 

phar;;aceutical Drug Products  . 
Bureau of Drugs 
Deprr tnent  of Heal th ,  Education arid Welfare 
Food end Drug Adminis t ra t ion  
Rockvi l le ,  Maryland 20857 

Dear Dr. Gyarfas: Re:  IND 12,459 

Th i s  l e t te r  c o n s t i t u t e s  a r e q u e s t  f o r  approval  of an  amendment t o  XND 
12,459. Tne o r i g i n a l  I N D  f o r  *e cl inical  use of 11C-DL-valine was amended 
once before  on November 6 ,  1981, a t  which t i m e  w e  proposed t o  use  t h e  l evo  
a c t i v e  form of I lC-va l ine  f o r  phys io log ica l  s t u d i e s  of t h e  pancreas  and 
bra in .  In t h i s  amendment we propose the  use of 11C-D-valine f o r  s i m i l a r  
s t udie  s . 
Background: 

u 

Tine r a t i o n a l e  f o r  t he  f i r s t  amenben t  was t o  have the  racemic n i x t u r e  
and t h e  L-isomer of 11C-valine a v a i l a b l e  f o r  double r a d i o t r a c e r  s t u d i e s  i n  
t h e  d i f f e r e n t i a l  d i agnos i s  of cancer of t h e  pancreas.  Based on r e s u l t s  of 
animal s t u d i e s  obta ined  by Tamemasa end co-workers (Gann. 73 : 147-152, 1982) 
p a n c r e a t i c  cancer would be expected t o  concent ra te  t h e  D-form of the  amino 
a c i d  t o  a much h ighe r  degree than t h e  L-form. In r ad ionuc l ide  imaging of 
pznc rea t i c  cancer t he  11C-D-valine would tend t o  g ive  a p o s i t i v e  ("hot spot") 
i s age  of t he  tumor and the  11C-L-valine would concent ra te  more i n  t h e  norna l  
p z x r e a t i c  t i s s u e  and show t n e  t r s o r  a s  a cold spot .  This  seems t o  be the  
case,  a s  we have seen i n  a few c l i n i c a l  s tud ie s .  B u t  a d i r e c t  q u a n t i t a t i v e  
comparison of t he  d i s t r i b u t i o n  p a t t e r n  of 11C-D-valine and 11C-L-valine i s  
no t  poss ib l e  i f  t he  I) isomer has  t o  be i n j e c t e d  wi th  an equal  amount of t he  L 
isomer a s  i s  present  i n  t h e  DL-form. We, t h e r e f o r e ,  propose t o  use 
11C-D-valine f o r  t h i s  purpose i n  an a t tempt  t o  develop an improved imaging 
agent  f o r  t he  d i agnos i s  2nd metabol ic  s t u d i e s  of panc rea t i c  cencer.  Also, 
11C-D-valine noy be aovontageous i n  l o c a l i z i n g  b rz in  t r n o r s  and i n  s tudying 
z e t s b c l i c  b ra in  d i seases .  
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W Production of 1 k - P v a l i n e :  

In t h e  f irst  amendment f o r  ZND 12,459, t he  procedure f o r  the  production 
of llC-L-valine by high-perf orxnance l i q u i d  chromatography (HPLC) has  been 
descr ibed i n  d e t a i l .  
same with the  except ion of t h e  time of recovery or  c o l l e c t i o n  of t h e  
llC-D-valine which comes of f  t h e  column before  t h e  L-fona. 
procedure i s  a t t ached  a s  Appendix A. 

The product ion method of I lC-Dya l ine  i s  exac t ly  t h e  

A copy of t h e  

Toxic f t Y . 
In Appendix B t h e  t o x i c i t y  as i t  r e l a t e s  t o  t h e  HPLC procedure and t h e  

chemicals involved i n  i t  i s  descr ibed for t h e  product ion of llC-L-valioe. 
The same i n f o m a t i o n  a p p l i e s  f o r  llC-D-valine s ince  i t  i s  produced by exac t ly  
t h e  same technique, 

The chemical t o x i c i t y  (LD50) of unlabeled L-va l ine  i n  ra t s  a f t e r  
i n t r a p e r i t o n e a l  i n j e c t i o n  is 5380 mg/kg and t h e  D-isomer is r e p o r t e d  as being 
even less t o x i c  (Gullino, P, e t  a l ,  Arch. Biochern. Biophys. 58:253, 1955). 
The amount of D-valine w e  are proposing t o  use  i n  humans (0.1 mg/kg o r  less) 
i s  approximately 50,000 t imes  below t h e  LD50 dose f o r  rats f o r  L-va l ine  and 
even less than  t h a t  of D-valine. In o u r  experience wi th  llC-DL-valine (47 
doses)  t h e r e  h a s  been no observable  t o x i c  e f f e c t  i n  humans a t  these  dose 
l e v e l s .  Accordingly, 1k -D-va l ine  by i t s e l f  should no t  be t o x i c  either, a s  
h a s  been shown i n  animal experiments. 
amendments (llC-L-valine and llC-D-valiae) have been approved by t h e  
ORAU/ORhZ Committee on Human Studies .  

The o r i g i n a l  I N D  12,459 and t h e  u 

Radiat ion Dosimetrv: 

The r a d i a t i o n  dose t o  t h e  p a t i e n t  from l lC-tDyal ine will be e s s e n t i a l l y  
no d i f f e r e n t  from t h a t  ob ta ined  w i t h  llC-DL-valine. This dose h a s  been 
approved by t h e  F'DA under t h e  cu r ren t  I N D  12,459 and by t h e  M&HSD O W  
Medical Radionuclide Committee. The r a d i a t i o n  dose i s  r e l a t i v e l y  small 
because of t h e  sho r t  ha l f  l i f e  of carbon-11 (20.4 m i d .  The es t imated  
r a d i a t i o n  dose from LlC-D-valine was ca l cu la t ed  by the  ORAU 
Radiopharmaceutical I n t e r n a l  Dosimetrv Information Center making t h e  
assumption t h a t  none of t h e  i n j e c t e d  llC-D-valine i s  exc re t ed  and t h a t  
complete decay of t h e  I lC-label  occurs  in s i t u  a f t e r  i n i t i a l  
d i s t r i b u t i o n  i n  a 70 kg buman. The table  below g ives  the  expected r a d i a t i o n  
dose t o  t h e  v a r i o u s  organs i n  t h e  human es t imated  from animal data .  
l lC-D-valine was approved f o r  human use by t h e  W S D ,  ORAU Medical 
Radionuclide Committee. 

I 0 4 9 5 3 2  



Estimated Radia t ion  Dose from 11C-Dyaline t o  Organs i n  Man* 

T i s sue  Radia t ion  Dose (rads/mCi) 

To ta l  body 
Pancreas  
L ive r  
Spleen 
Kidney 
Bone marrow 
Lung 
Small i n t e s t i n e  
Ovary 
T e s t i s  

0 0011 
0,046 
0 ,008 
0.012- 
0 -016 
0 io12 
0.012 
0 -013 
0.011 
0 ,009 

* Based on t h e  3 0 d n u t e  t i s s u e  d i s t r i b u t i o n  i n  male and female ra t s  
f o l l a t i n g  in t r avenous  a d m i n i s t r a t i o n  of l1C-carboxy1-labeled 
D-valine (0.2 mg/kg) assuming immediate uptake and no f u r t h e r  change 
in d i s t r i b u t i o n ,  

C 1  i n i  cal S t u d i e  s : 

In th i s  amendment w e  r e q u e s t  permission from tbe-FDA t o  use t h e  
d i a g n o s t i c  rad iopharmaceut ica l  llC-D-valine i n  p a t i e n t s  w i t h  t h e  fo l lowing  

noc-neopla st  i c  p a n c r e a t i c  or neuro l  ogi  c a l  d i  sea se s o  
d proven or suspected d i seases :  p a n c r e a t i c  cancer,  o t h e r  neoplasms,and 

p a t i e a t  S e l e c t i o n  C r i t e r i a :  

During t h e  f i r s t  year  t h e  i n v e s t i g a t i o n a l  use of llC-I)yaline w i l l  be 
cancer of t h e  pancreas  ( suspec ted  o r  r e s t r i c t e d  t o  t h r e e  c l i n i c a l  problens:  

proven), b r a i n  tumors ( suspec ted  o r  proven), and non-neoplast ic  focal o r  
d i f f u s e  b r a i n  d isease .  
be coxzpared t o  l lC-va l ine  o r  llC-ACBC (IND No. 13,867) t o  determine whether 
t h e  conbinat ion of t h e  two forms of v a l i n e  improves t h e  d i f f e r e n t i a l  
d i a g n o s t i c  approach ( e s p e c i a l l y  t o  panc rea t i c  cancer) and whether t h e  D-form 
of v a l i n e  i s  a b e t t e r  tumor imaging agent  than %-ACBC. 

In p a t i e n t s  having t h e s e  cond i t ions  l lC-Dys l ine  w i l l  

In p a t i e n t s  wi th  nonlna l ignant  f o c a l  o r  d i f f u s e  b r a i n  d i s e a s e ,  t h e  
o b j e c t i v e  of t h e  study i s  t o  determine t o  what e x t e n t  t h e  two forms of t h e  
amino a c i d s  l o c a l i z e  i n  i n t r a c e r e b r a l  f o c a l  abnorma l i t i e s  and whether 
llC-D-voline i s  a s u i t a b l e  agent  t o  measure m i n o  a c i d  t r a n s p o r t  i n  t h e  
bra in .  

i h e  number of p a t i e n t s  i n  each cf t hese  c a t e g o r i e s  i s  no t  expected t o  
be any h igher  than 5 ( t o t a l  of 20). 

Pro tocol /Procedures  f o r  P a t i e n t s  v i t h  Penc rea t i c  Diseases:  

1. P a t i e n t s  w i l l  be i n s t r u c t e d  t o  have nothing by mouth a f t e r  W' 

brezicfzst except  water.  They w i l l  be encouraged t o  d r ink  one milkshake 30 
C .  L L . . r L ~ ~  -1.- before  the  llC-D-valine dose f o r  t h e  pancreas  scan. 

1 0 4 9 5 3 3  
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I/ '2. A series of t ransmiss ion  ECAT scans of t he  abdomen (and head) w i l l  
be done p r i o r  t o  t h e  i n j e c t i o n  of t h e  dose. The p a t i e n t  w i l l  be asked t o  be 
q u i e t  but t o  s t ay  awake. 

3 .  I n t r a c a t h e t e r s  w i l l  be placed i n t o  a v e i n  i n  each hand and one 
hand w i l l  be kept  i n  a the rmos ta t i ca l ly  c o n t r o l l e d  water bath (44OC) dur ing  
t h e  t ransmiss ion  scans and f o r  an a d d i t i o n a l  30.minutes  a f t e r  i n j e c t i o n  of 
t h e  dose. 

- 4. 
phys io logica l  s a l i n e  w i l l  be i n j e c t e d  by slow push (30 t o  60 seconds) i n t o  
one hand. 

A dose of 15-20 m C i  of l l C  M a l i n e  i n  a volume of 10 t o  20 m l  

5 .  Blood s a r ~ p l e s  from t h e  hand oppos i te  t o  t h a t  i n j e c t e d  (2 ml 
hepar in ized)  w i l l  be drawn a t  1, 5 ,  1 0 ,  20 and 30 minutes for radioassay.  
The las t  sample w i l l  a l s o  be used t o  determine t h e  abso lu te  M a l i n e  
concent ra t ion  in plasma by BPZC. 

6 .  ECAT scanning of t h e  abdomen (pancreas)  w i l l  be started one minute 
a f t e r  i n j e c t i o n  and c a r r i e d  ou t  f o r  30 minutes. 

7. The e n t i r e  procedure should n o t  exceed 2 hours,  Some of t h e  
- p a t i e n t s  w i l l  be .asked  t o  be examined 3 t imes dur ing  t h e  course of t h e i r  

d i  sea se . 
Protocol /orocedures  for p a t i e n t s  wi th  b r a i n  d i s e a s e s  ( n e o p l a s t i c  and 
non-neoolastic).  

'd 

Brain tumors. During t h e  f i r s t  year  5 p a t i e n t s  w i t h  b r a i n  tumors w i l l  .' be s e l e c t e d  f o r  t h i s  test  p r i o r  t o  s u r g i c a l  removal of t h e  t m o r  (surgery 
w i l l  no t  be delayed because of t h e  ECAT studies] .  

1. The p a t i e n t s  w i l l  be N.P.O. af te r  a l i g h t  breakfas t .  

2. Tomographic t ransmiss ion  scans w i l l  be made s t a r t i n g  about 30 
minutes before  dose app l i ca t ion .  

3. The sub jec t  w i l l  remain on t h e  scanning t a b l e ,  eyes w i l l  be 
covered and a stethoscope-type headphone music system wi th  volume con t ro l  
w i l l  be put i n  t h e  ears. 
t o  s t ay  awake. 

The p a t i e n t s  w i l l  be i n s t r u c t e d  t o  remain q u i e t  but 

4. I n t r a c a t h e t e r s  a r e  t o  be placed, one i n  each hand f o r  t h e  same 
purpose a s  f o r  the  p a t i e n t s  wi th  non-malignant neuro logica l  d i seases .  

5 .  A dose of 15-20 m C i  of l lC-D-valine w i l l  be i n j e c t e d  by i.v. push 
when t ransmission scans a r e  completed. 

1011'15311 
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U '6.. Blood samples ( 2  ml each) w i l l  be drawn a t  1, 5 ,  10, 20, 25 and 30 
During t h e  f i r s t  30 minutes  f o r  r ad ioassays  and plasma v a l i n e  determinat ion.  

minutes  a t ime-ac t iv i ty  cume  - us ing  t h e  ECAT.as a count r a t e  meter - w i l l  
be obta ined  f o r  one "slice".  

7.  €CAT scans of t h e  head w i l l  be s t a r t e d  30 minutes  a f t e r  i n j e c t i o n  
of t h e  dose. Four slices, each 18 mm thick, w i l l  be scanned; sl ice l e v e l  
w i l l  depend on l o c a t i o n  of t h e  tumor. 
a c t i v i t y  i s  l e f t  a f t e r  t h e  f i r s t  4 scans. 

Scans w i l l  be r epea ted  i f  enough 

NonlDhlinnant neuro logica l  d i s o r d e r s .  P a t i e n t s  t o  be inc luded  i n  t h i s  
study are e p i l e p t i c s  ( f o c a l  e p i l e p s y )  and p a t i e n t s  wi th  Huntingtones Dioeese 
or phenylketonuria  (PKU) a s  d iscussed  i n  t h e  f i r s t  amendment t o  t h i s  IND. 
Tne t o t a l  number of p a t i e n t s  t o  be s t u d i e d  should not exceed lO/year. 

1. The p a t i e n t s  w i l l  be asked t o  remain f a s t i n g  (except f o r  water )  
a f t e r  breakfas t .  A l l  e s s e n t i a l  medica t ions  w i l l  be continued. 

2. Approximately 30 minutes p r i o r  t o  t h e  i n j e c t i o n  of llC-D-valine a 
series of tomographic t r ansmiss ion  scans w i l l  be made t o  o b t a i n  data f o r  
a t t e n u a t i o n  c o r r e c t i o n  of t h e  f i n a l  images. 

3.  The e y e s  of t h e  s u b j e c t s  w i l l  be covered and a s te thoscope  headse t  
w i l l  be placed  i n  t h e  ears. 
but awake and n o t  t o  move h i s / h e r  head i f  a t  a l l  poss ib l e .  

The p a t i e n t  w i l l  be i n s t r u c t e d  t o  remain q u i e t  

u 
4 .  An i n t r a c a t h e t e r  w i l l  be placed i n t o  a v e i n  of each hand f o r  

i n j e c t i o n  of t h e  rad iopharmaceut ica l  i n  one hand and blood samples from t h e  
o the r  hand which w i l l  be kept i n  a "water bath" ( 4 O O C )  t o  a r t e r i a l i z e  t h e  
v enous blood. 

5 .  Following t h e  t r ansmiss ion  scans  t h e  p a t i e n t  w i l l  remain on t h e  
ecanning t a b l e .  
push, and time-activity data ( coun t s  per  10  seconds) w i l l  be c o l l e c t e d  f o r  
plane 1 us ing  t h e  ECAT as  a count r a t e  meter. Samples w i l l  be taken s e v e r a l  
t imes during t h e  f i r s t  30 minutes  p o s t i n j e c t i o n  ( f o r  r ad ioassay )  and a t  t h e  
0 2nd e t  tne  end of t he  30-minute per iod f o r  de te rmina t ion  of plasma M a l i n e  
concent ra t ion  by HPLC. . 

A dose of 15-20 m C i  of IlC-D-valine w i l l  be i n j e c t e d  by i.v. 

6 .  Blood samples ( 2  m l  each) are t o  be drawn a t  time 0, 1, 5 ,  10, 20, 
25 and 30 minutes  a f t e r  i n j e c t i o n  of t h e  dose. 

7 .  Pos i t ron  emission computerized tomographic scans of t h e  head w i l l  
be s t a r t e d  30 minutes  a f t e r  the dose. Four consecut ive  " s l i ce s" ,  each 18 rum 
t h i c k  w i l l  be obta ined ,  s t a r t i c g ,  wi th  "plane I"  a p p r o x h a t e l y  7 . 5  an above 
the  OH l i n e  wi th  subsequent s l i c e s  i n  a caudad d i r e c t i o n .  

8 .  Depending on r e n z i c i n g  a c t i v i t y  and t h e  couot r a t e  from t h e  
brz ln lhead ,  t he  head w i l l  be scanned a second time us ing  t h e  same four 
plsnes.  The procedure should nor exceed 9 0  t o  120 minutes, and t h e  s t u d y  may 
be r epea ted  a t  some l a t e r  time. u 
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General Cons idera t ions  

General c o n s i d e r a t i o n s  f o r  human s u b j e c t s  p a r t i c i p a t i n g  i n  t h i s  study 
w i l l  be t h e  fo l lowing:  
w i l l  no t  be included, 
be accepted  f o r  p a r t i c i p a t i o n .  . - 

w i l l  be informed about  t h e  procedures  and tests about  1 t o  2 hours  p r i o r  t o  
t h e  examination. 
t h e  O U U / O R u L  Committee on Human S t u d i e s ,  
phys ic ian  involved i n  t h e  p ro jec t .  
chemical a s p e c t s  w i th  r ega rd  t o  t h e  amino a c i d s  and t h e  r a d i o l o g i c a l  aspects 
w i t h  r ega rd  t o  t h e  LlC-label of t h e  rad iopharmaceut ica ls  a s  w e l l  as t h e  
scanning procedure w i l l  always be d i scussed  w i t h  t h e  p a t i e n t .  
w i l l  t ake  p l ace  i n  t h e  presence of a nurse ,  and t h e  p a t i e n t  will be 
encouraged t o  a s k  q u e s t i o n s  and w i l l  be reminded t h a t  she/he can withdraw 
from the study a t  any time, 
p a t i e n t ' s  r eco rd ,  

Pregnant women and p a t i e n t s  under 18 years of age 
Only p a t i e n t s  capable  of g i v i n g  informed consent w i l l  

After i n i t i a l  d i s c u s s i o n  w i t h  t h e i r  primary phys ic ian ,  the p a t i e n t s  

The consent  forms (see Attacbment C) have been approved by 

The purpose of t h e  procedure, t h e  
Consent w i l l  be obta ined  by a 

The d i scuss ion  

The s igned consent  forms are t o  be kep t  i n  t h e  

There are no phys ica l  r i s k s  o t h e r  t han  t h e  r a d i a t i o n  dose; t h e r e  are 
no psychologica l ,  social o r  l e g a l  r i s k s .  
f o r  t h e  i n  vivo metabo l i c  s t u d i e s  proposed i n  th i s  amendment. 

There are no alternative methods 

The a c t i v i t y  l e v e l  will be kep t  a t  15-20 mCi which i s  less than  50% of 
t h e  doses of llC-DL-valine and l1C-ACBC approved by FDA f o r  a 70 kg person, LJ 

P o t e n t i a l  b e n e f i t s  i nc lude  informat ion  on t h e  e x t e n t  of t h e  d i sease ,  

The r i s k  as r e l a t e d  t o  t h e  p o t e n t i a l  b e n e f i t s  i s  minimal. 
and p o s s i b l e  u s e f u l  me tabo l i c  in format ion  on tumor growth f o r  t h e r a p e u t i c  
dec i s ions ,  

Please cons ider  t h e  proposed a p p l i c a t i o n  of l 1 C - M a l i n e  i n  c l i n i c a l  
i n v e s t i g a t i o n s  f o r  approval  as  an amendment f o r  I N D  12,459. 
a d d i t i o n a l  in format ion ,  p l e a s e  con tac t  m e  or  Dr. K. F. Hubner, t h e  p r i n c i p a l  
inv e st i ga t o r  . 

I f  you need 

S i n c e r e l y  

&+ 
C, C. Lushbaugh, PLD.! Chairman 
Medical and Heal th  Sc iences  Div i s ion  

CCL : bbc 
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L-Paline-l-llC i s  produced by s e p z r z t i o n  of  t h e  two O p t l C Z l  isomers Of 
11 c- ce=baxyl - l&e l e d  VL-vEliDe by hi gh-perf o ~ a  ce 1Fgui6 chT O s t  0 gza?hy 
( ~ 2 1 ~ )  EsLng e c h i k a l  mobile phase.  Crude DL-vzline-l-llC is prepzred  as 
p r e \ a o u s l y  desc r ibed  (5, Ih’D 12,459)  w i t h  t h e  excep:ion that measures a r e  

~01- is not rbsed with r.ater; a d  (2) 0.5 ol of 1 2  N WaOH (Tisher  S c i e n t i f i c  
Co., Fair Lam, X.J.) i s  used in p l a c e  of 1.0 pl of 6.25 N Xa03 f o r  hydrolysis 
of zhe hgdantofn. 

Sezch, ’FL) is f i t t e d  wi th  a p r e p a r a t i v e  [lo 123 ( i . 6* )  x 25 cm ( l e n g t h ) ]  
u l z r a s p h c r e  ODs, 5 1~ calm (Al tex  S c i e n t i f i c  I n c . ,  Berkeley,  CA) Tbe 
c o l t i  i s  e q u i l i b r a t e d  Gdth t h e  mobile  phase IO. 008 kl c u p r i c  zcete te  ( F i s h e r  
S c i e x i f i c  Co.), 0.017 M L-prolirre ( S i p  C n e d c z i  Co., St. Louis ,  MO), s a d  
0.03 3 soZiun a c e ~ a t e  (J. T. Bake? C n e d c a l  Co., ?.hilLipsbczg, E..?.) i.a 

L e & ~  2s a d j u s t e d  to 7.2 n l / d n u r e ,  g i v i n g  a p r e s s w e  of-3600-3800 p s i .  
cruBe DL-valine-l-llC reaction mix tu re  (1.5 p1) i s  n e u t r a l i z e d  w i t h  500 p l  of 

’ concen t r a t ed  BC1 ( F i s h e r  S c i e n t i f i c  Co.), 3.2 ng c u p s i c  a c e t a t e  u l d  3.9 mg 
L-pro l ine  are added, and the s o l u t i o n  is m i c r o f i l t e r e d  a a d  loacied o n t o  t h e  
ESC colrnrm u s i n g  a 3 4  d i s p o s a b l e  q y i n g e .  
d x Z n r e . i s  monitored u s i n g  a shielded gzrnna probe.  T’ne f i g u r e  b e l o 3  shows 
t h e  e h r i o n  p a t t e r n  which i s  t r p i c a l l y  ob ta ined .  I n  this case, a 15C-labeled 
L-valine spike vas added t o  t h e  mixture to be s e p a r a t e d .  The e l u t i o n  t h e  
for L - ~ z l i n e - l - ~ ~ C  corresponds  very w e l l  v i t h  rhot of the L-vzliae-l-l4C 

to e u z e  the volume of t h e  r e a c t i o n  F iu tuze :  (1) Tne ges a b s o r p t i o n  

The EPLC (LC/System Support  W t  I, Lzborotory D 2 t r  Cont ro l ,  Ridera 

t’ - s’i &,,led 1 vster ( G r a d  IslaaCi B i o l o g i c d  Co., G r a d  I s l a d ,  X . Y . ) ) .  i h e  flow -- .- The 

The e l u t i o n  of t h e  l k - l a b e l e d  

sp ike .  

-- ... . - -  - .- 
RESOLUTION OF CRUDE C-11-LABELED 

DL-VALINE BY HPLC 

1 ... C- 1 1 -Labeled 
Reaction Yixture 

- C-l4-Lzbeled 
L-Valine Spike 
in Mixture 

Cyanide 

L 

-_ 0 5 10 15 20 2 5  30 
Time (Minutes) 
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Oak Ridge 
Associated Post Office Box 11 7 

‘U Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

tvkdical and 
Health Sciences 
Division 

M E M O R A N D U M  

To : Dr. Crook n 

From : Lynn Reeves, Secretary +- 
ORAU/ORNL Committee on Human Studies 

Subject : PROGRESS REPORTS 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
all principal investigators of ongoing proposals present a yearly progress 
report to the Committee on the status of their proposals. Each proposal 
must be reviewed by the Committee yearly for research projects to continue. 

Please answer the questions below and add any other information You feel 
pertinent and return by April 10, 1985. (If additional space is needed, 
please use the back of this fonn or  attach extra sheets.) 

Title of Project: 
W Amendment to Existing IND 12,459: Amino Acid (Valine) Utilization 

in Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-malignant, Brain Diseases (D-valine) 

Proposal No.: L 45c Date Approved: 1981 

4/19/85 
Date Signed Signature of Princspal Investigator 

1. Report progress made in past year: 

Administered to 2 patients. 

2. Report any complications: 

None 

1049538 



3. Are there any planned changes? 
'd 

NO 

-2- 

4. Do you w i s h  the project to be continued? 

Yes 

4 
5. Comments: 

None 



Oak Ridge 
Associated Post Office Box 11 7 

u Universities Oak Ridge, Tennessee 37831 -01 17 

A p r i l  17, 1986 

ORAU/ORM. COMMITTEE ON HUMAN STUDIES 

TO: Dr. James Crook #b 

ORAU/ORNL Committee on 
FRm: Lynn Reeves, Secretary 

SUaJECT: PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  year ly  
a l l  p r i n c i p a l  i nves t iga to r s  of ongoing proposals  present  a progress  repor t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 

Please answer the  
quest ions below and add any other  information you f e e l  pe r t inen t  and r e tu rn  by 
4@-4, 1986. ( I f  add i t iona l  space is  needed, please use t h e  back of t h i s  form 
o r  a t t a c h  extra sheets . )  

T i t l e  of Project :  

by t h e  Committee year ly  f o r  research p r o j e c t s  t o  continue. i 

Amendment to Existing IND 12,459: Amino Acid (Valine) 

Utilization in Pancreatic Disease (D-valine) and Local Brain Metabolism in Brain 
T I  

Proposal No. 45c- Date 1983 

- - 
Signature  of PQincipal Inves t iga to r  

I 
1. Report progress  made i n  t h e  pas t  year .  

2. Report any complications.  \ 

u 
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u 
3 .  Are there any planned changes? 

5 .  Comments. / 

1 0 4 9 5 4 1  
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STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
BY THE ORAU/ORNL COMKITTEE ON IIUMAN STUDIES 

(April  26, 1985) 

45c Amendment t o  Existing IPD 12,459: 
Pancreatic Diseases (D-valine) and Local Brain Metabolism i n  Rrain 
Tumors and Other Non-malignant , Brain Diseases (D-valine) (Crook) 

Amino Acid (Valine) Vt i l iza t ion  i n  

Progress 

Administered t o  2 pat ient  s 

Compl i ca t  ions 

None. 

Channes 

No changes. 

Cont inuat ion 

Keep act ive.  

Comments 

d Pone. 

1 0 4 9 5 4 2  



Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 \d 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 4- - 
RE: Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. 
this form or attach extra sheets.) 

Please 

(If additional space is needed, please use the back of 

Title of Project: 45c Amendment to Existing IND 12,459: Amino Acid (Valine 
Utilization in Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-Malignant, Brain Diseases (D-valine) sd 

Proposal No. 45c Date Approved: 1983 

\ /  L 

Signature of Principal Investigator Date Signed 

1. Report progress made in the past year. 

I 

2. Report any complications. p+-- 
t 049543 



d 

, 

5 ;  Comments. 

, , ,  I . I # /  

-2 -  

3 .  Are there any planned changes? 

4. Do you wish the project to be continued? y". 
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Associated Post Office Box 1 17 
LJ Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. 
of this form or attach extra sheets.) 

Title of Project: 45c Amendment to Existing IND 12,459: Amino Acid (Valine 
Utilization in Pancreatic Diseases (D-valine) and Local Brain Metabolism in 
Brain Tumors and Other Non-Malignant, Brain Diseases (D-valine) 

Please 

(If additional space is needed, please use the back 

Proposal No. 45c DATE APPROVED: 1983 

Signature ak Principal Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications. 
None. 
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3. Are there any planned changes? . 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
Currently evaluating the capability of an in-house 8 MeV cyclotron to produce 
clinically useful amounts of carbon-11. 

L/ 

t 0 1 9 5 4 b  



, , ,  I I 1 8 1  

-''DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 

..&IO0 AND DRUG ADMINISTRATION 
P ULIC HEALTH SERV!CE 

NOTICE Of 
CLAIMED INVESTIGATIONAL EXEMPTION 

FOR A NEW DRUG 

C. C. Lushbaugh, Ph.'3., M.D. 

Medical & Hzalth Sciences Divis ion,  Oak Ridge Associated Universities, 
P. 0. Box u/ s Oak RL dge, Tenne'ssee 37830 

Name of Sponsor 

AddresJ 

Date A p r i l  5 ,  1977 
-/ 

Name of Investiptional Drug Gallium-68 ethylenediamine-NNN'N'-tetraacetic a c i d  f 8 G a  EDTA) 

To the Secretary of Heaith, Education and Welfare 
For the Commissioner of Food and Drugs 
Bureau of Drugs (HFD-106) 
5600 Fishers Lane 
Rockville, Maryland 20852 

. Dear Sir: 
The sponsor, C *  C. L-hbauh , submiti 

this notice of claimed investigational exemption for a new drug under the provisions of section 505(i) of the Federal Food, 
Drug, and Cosmetic Act and 5i312.1 of Title 21 of the Code of Federal Regulations. 

Attached hereto in triplicate are: - 
1. The best available dewriptire name of the drug, including to 

/ the extent known the chemical name and structure of any 
wi-drug substance, and a statement of how it L to be 

d h i s t e f e d  (If the drug has onIy a code name, enough 
dormation should be supplied to  identify the drug.) 
2 Complete list of components of the drug, including any 

reasona3le alternates for inactive components. 
3. Complete statement of quantitative composition of drug, 

including reasonable variations that may be expected during the 
investigational stage. 

4. Description of source and preparation of, any new-drug 
Jubshnccs used as components, including the name and address of 
each supplier or procewr. other than the sponsor, of each 

5. A statement of the methods, facilities, and controlsusedfor 
the manufacturing, processing, and packing of the new drug to 
establish and maintain appropriate standards of identity, strength, 
quality, and purity as needed for safety and to give significylco to 
clinical investigations made with thc drug. 

6. A statement covering all information available to the 
sponsor &rived from preclinical investigations and any clinical 
studies and experience with the drug as follows: 

a. Adequate information about the preclinical investigations, 
including studies ma&. on hbontory animals, on the b v u  of 
which the sponsor has concluded that it is reasonably safe to 
initiate clinical investigations with the drug: Such information 
should indude identification of the person who conducted each 
investigation; identification and quUiut ions  of the individuals 
who evaluated the results and concluded that it is resonably safe 
to initiate cliniwl investigations with the drug and a statement of 
where the investigations were conducted and where the records are 
available for inspection; and enough details about the 
* xtigations to permit rientific review. The preclinical 

tigations shall not be considcrcd adequate to justify clinical 
U g  unlen they give proper attention to the conditions of the 
proposed clinical testing. When this information, the outline of the 

newdrug substance. 

. 

plan of clinical pharmacology, or any progress report on the 
clinicat phumacobgy, indicates a .need for full review of the 
prrciinical data before a c h i d  trial is undertaken. the 
Department will n o u y  the sponsor to submit the complete 
precliniml data and to withhold clinical trids until the review is 
completed and the sponsor noMkcL The Food and Drug 
Administration will be prepared to confer with the sponsor 
concerning this action. 

b. If the drug has been marketed commercially or investbted 
(eg. outside the United States), complete infomation about such 
d ish i tdon  or investigation s h d  b submitted, along with a 
complete bibliography of m y  publications about the drug. 
c If the drug is a combination OF previously investigatad or 

marketed drugs, an adequate summary of  preexisting information 
from precturicd and clinical investigations and experience with its 
components, hcluding all reports available to the sponsor 
suggsstingside-cffects, contraindications, and ineffectivenru in use 
of such components: Such sumrnw should include an adequate 
bibliwaphy of publications about the components and may 
incorporate by reference any information concerning such 
componeiits previ6udy submitted by the sponsor to the Food and 
Drug Administration. Include a statement of tho expected 
phumacologicd effects of the combination. 

d. If the dmg is a radioactive drug, sufficient data must be 
available from animal studies or pnvious human studies to allow a 
revonable calculation of radiation absorbed dose upon 

7. A total (one in each of the three coyicsof the notice) of dl 
hformationd material. including label and labeling. which i s  to bc 
supplied to each investigator: 'Ihk shall include an accurate 
description of the prior investigations and experience and their 
results pertinent to the safety and possible uvfulncrs of the drug 
u n b r  the conditions of the investigation. I t  shdl not represent 
that the ufety or usefulness of the chug has been established for 
the yucposes to  k investigated. It shall describe all relevant 
hazards. contraindications, sideaffects. and precautions suggested 

' administration to t humm being. 

FD FORM 1 9 1  (ll/75) PREVIOUS EDlTlONS OBSOLETE 
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!,y prior investigations and e.\perience with the drug undcr 
iqvcsthption and related drugs for the information Of d i n i d  
investiptors. 

8. The scientific training 3nd experience considered 
annropriate by the sponsor to qudify the investigators as suitable 

ts to investigute the safety of the drug, k u i n y  in mind what 
U . n v n  a b u t  the ph&acological action of the drug a i d  the 
phass of the investigational proyam that is to be undertaken. 

9. "lie name5 and 0 summvy of the training and experience of 
e s h  investigator and of the individual chvyed with monitoring 
the p m p s s  of the investigation and evaluating the cvidence of 
Wfcty and cffectivener of the drug as it is received from the 
investigators, together with a statement that the sponsor has 
obtained from e h  investigator a completed and signed form, as 
provided in sulqkagnph (12) or (13) of th's paragraph,and that 
the investigator is qudilied by scientific trai .ins and experience as 
an appropriate expert to undertake the phase of the investigation 
outlined in section 10 of thc "Notict of Chimed Invrrtig3tiond 
bcmpt ion  for a New Drug." (in crucial situations. p i i w  3 
invest.wtors may bo added and this form supplemented by rapid 
communication methods, and the signed form FD1573 shall be 
obtained promptly thereafter.) 

10. An outline of any phase or phases of the planned 
investigations and a derription of the institutional review 
committee. as follows: 

a. Clinical pharmacology. This k ordinarily divided into two 
phases: Phase I starts when the new drug is first introduced into 
man-only animal and in vitro data are available-with the purpose 
of determinig hum= toxicity, . metabolism, absorption, 
elimination, and other pharmacological action, preferred route of 
administration, and safe dosage range; phase 2 covers the initial 
trial. on a l i i t e d  number of patients for specifc disease control 
or prophylaxis purposes. A genenl outline of these phases shall be 
submitted, identifying the investigator or investigators, the 
+->it& or remarch facilities where the clinical pharmacology will 

dcrcaken. any expert committees or panels to be utilized, the 
M u m  number of subjects to be involved, and the estimated 
duration of these early phases of investigation. Modification of the 
experimental design on the basis of experience gained need be 
reported only in the progres reports on these early phases, or in 
the development of the plan for the clinical trial. phase 3. The fitst 
two phases may overlap and, when indicated, may require 
additional animal data before these phases can be completed or 
phase 3 can be undertaken. Such anima! tests shall bc designed to 
take into account the cxpscted duration of administration of the 
dnrg to human kings, the age goups  and physical status, as for 
example. infants, p rvgvr t  women, premznopausal women, of 
those human beings to whom the drug may be adminbtered, 
unless this has already been done in the original animal studies. If 
a drug is a radioactive drug, the cliniul pharmacology phase must 
induds studies which will obtain sufficient data for dosimetry 
calculations These studies should evaluate the excretion, whole 
body retention, and organ distribution of the radioactive material. 

b. Clinical trial. This phase 3 provides the assessment of the 
drug's safely and effectiveness and optimum dosage schedules in 
the diagnosis, treatment, or prophylaxis of groups of subjects 
involving a given disease or condition. A reasonable protocol is 
developed on the basis of the facts accumulated in the earlier 
phases. including completed and submitted animal studies. This 
phase is conducted by separate groups following the same protocol 
(with reasonable variations and alternatives permitted by the plan) 
to produce wellcontrolled clinical data. For this phase, the follow- 
ing data shall be submitted: 

i. The names and addresses of the investigators. (Additiond 
. -ctigators may bc added.) 

The specific nature of the investigations to be conducted, 
with information or case rcport forms to show the scope 

and detail of the planned clinical observations and the clinical 

2 

hb:atn:y tech to ?r I ~ J &  nric! reporfcd. 
iii  Tbc 3pprmirnate numb*f of r J  bJeL is (a reawnible r1Tr;e Of 

subjects is prrnivible and additions m g  k made), and critrnr 
proposed for subject selection by ase, ws. and condition. 

iv. The estimated durJtidii of the d i n i d  tri31 and the 
intervals, not excceding 1 year, a t  which progress rcportr sho*.ving ! 
the results of the investigations will k submitted 10 the h o d  and 
Drug Administration. 

c. Institutional review committee. If the phase5 of clinical 
study as described under loa and b above are conducted on 
institutionalized subjects or are conducted by an individual 
affiliated tsith an institution which agree3 to assume responsibili:y 
for the study, assurance must be given t!at an institutional rwiew 
committee is responrible for initial 3nd continuing review and 
approval of the proposed clinical study. The membership must bc 
comprised of sufficient members of rrrins background. that is. 
lawyer\ cbrgymen, or laymen 3s w d l  as scien!icts to assure 
rwnp1e:e 2nd adequate rzvizw of &e r e s u c h  prajat. The 
memberhip must possess not only broad compatanca to 
comprehend the natuie of the project, but also othu 
competencies necessary to judge the acceptability of the project or 
activity in terms of instituiod regultions, relevant law, standards 
of professional practice, and cornmunit). acceptanca Awrance  
must be presented that neither the sponsr  nor the investigaior has 
participated in selection of committee members; that the review 
committee does not allow partkipt ion in its review and 
conclusions by any individual invcilvcd in the conduct of the 
research activity under review (except to provide information to 
the committee); that the investigator wil l  report to the committee 
for review any emergent problems, sciio?rs adverse reactions, or 
proposed procedural chvlges which miy affcct the sh tus  of the 
investigation and that no such changs will be made without 
committee approval except where necewary to eliminate apparent 
immediate hazuds; that reviews of the study will be conducted by 
the review committee at intervals appropriate to the des- of risk, 
but not cxceeding 1 yea. to assure that the research project is 
being conducted in compliance with the committee's ( 
understanding and recommendations that thc review committee is 
provided all the information on the rescarch project necesury for 
its complete raview of the project; and that the review committee 
maintains adequate documentation of its activities and drvelctps 
adequate procedures for reporting i ts i-idings to the institution. 
The documents maintained by the committee are to include tilt 
names and qualifications of cornmirue members, rwoids of 
information providsd to subjects in obtaining infoimed consent, 
committee discussion on substantive i sues  and their resolution, 
committee recommen&tions, and &ted reports of successive 
reviews as they are performed. Copies of all dwcuments are t o  be 
retained for a period of 3 years past the completion or 
discontinuance of the study and are to  be made rvrilable upon 
request to duly authorized representatives of the Food and DNS 
Administration. (Favorable recommenbtions by the commit tee 
are subject to further appropriate review and rejection by 
institution officials. Unfavorable recommendations, restrictions, or 
conditions may not be overmled by the institution officials.) 
Procedures for rhe organization and operation of instituional 
review committees are contained in guidelines issued pursuant t o  
Chapter 1-40 of the Grants Administration hlanual of the U.S. 
Dcputment of Health, Education, and IVelfare. availrble from the 
US. Government Printing Office. It  is rcrommended that these 
guidelines be followed in establishing institutional review 
committzes and that the committees function according to the 
procedures described therein. A signing of the Form FD-1571 will 
be regarded as providing the above necessary  assurance^ If the 
institution. however, has on file with the Department of 1Iealth. 
Education. and Welfare, Division of Research Grants. k t i o n d  
Institutes of Health, an "accep:ed general assurayrcc.'. and the 
same committee is to review the proposed study using; the same ( , 
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procedures, this io acceptable in Leu of the above a ~ ~ ~ r a n c e s  and a 
stat:inent to this effect should be pr0viclc.d with thc signed 
F&l j 7 l .  (In adfition to sponror’s continuing responsibility to 
monitor the study, the Food arid Drug Administration will 
undertake investigations in institutions periodically to determine 
whether the Committea are operatins in accord with the 
~ssurmccs given by the sponsor.) 

(The notice of claimed investigational cxemption may be 
rnitsd to any one or’more phases, provided the outline of the 

addtiond phase or phases is submitted before such additional 
phascs kgin. Thb does not precluh continuing a subject on the 
drug from phase 2 to phase 3 without intemption while the plan 
for phare 3 is being developed) 

Ordinarily. a plan for clinical trial will not be regarded a.y 
reasonable unless, amon3 other things, i t  provides for more than 
one independent competent investigator to mGtain adequate case 
histories of an adequate numkr of subjects, designed to record 
observations and p m i t  evaluation of any and a l l  discernible 
effects attributable to the drug in cach i.?dividud treated, and 
coinpuab1,la records on m y  indivibds employed 3s controls. 
Tliesa nrords shall be individual records for each subject 
maintained to includo adequate information pertakring to each, 
indUding age. sex. conditions heated, dosage, frequency of 
administration of the drug. results of dl relevant clinical 
obscrvrtions and laboratory examinations made, adequate 
information concerning any other treatment given and a full 
statement of any adverse efficts and useful results observed, 

. 

( 
I 

very truly youn, 

I 

together with m opiuion as to uhether such cffects or rewlts are 
attribuuble to the clruz under investiption 

I!. A statement that the sponsor will notify the Food and 
Drug Adminibtration if the investigation is discontinued, arid the 
pason thercfor. 
I2 A statement that the sponsor will notify each invertiyrtor 

i f  a newdrug application is approved, or if the investigation is 
discontinued. 

13. If the drug is to be sold, a fuU explanation why sale is 
required and should not be reguded as the commercialization of a 
new drug for which an application is not approved 

14. A statement that the sponsor assuzes that clinical studies 
in humans wiU not be initiated prior to 30 days after the date of 
receipt of the notice by the Food and firug Administration and 
that he will continue to withold or to restrict cliniul studies if 
requested to do so by the Food and Drug Administration prior to  
the cxphtion of such 30 days If such request is made. the 
sponsor wiu be providcd specific information as to the deficiencies 
and w i l l  be afforded a confercilce on requzot. The 3&&y &lay 
may bt: w i v e d  by the Food and Drug Administration upon a 
showkg of good reason for such Waiver; and for investigations 
subjcct to institutional review committee approval 3s described in 
item IOc above, an additional statement aswing that the 
investigation will not be initiated prior to approval of the study by 
such committee. 

15. When requested by the agency. an environmental impact 
analysis report pursuant to 5 6.1 of this chapter. 

C.. C. Lushbaugh, Ph.D., M.D. I Oak Ridge Associated Universities 

Chairman, Medical & Health Sciences 
i D i r k i o n  
1 

I 
4 

(This notice may be amended or supplemerited from tihe to time on the basis of the experience gained with 
the new drug. Progress reports may be used to update the notice.) 

ALL NOTICES AND CORRESPONDENCE SHOULD BE SUBMITTED I N  TRIPLICATE. 

3 
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Oak Ridge 
-’ Associated 

Universities 

TO : Members of the ORAU/ORNL Committee on Human Studies 

FROM: Gould A. Andrews, M.D., Secretary 

RE : 68Ga-EDTA for Studies of Brain Lesions, Soft Tissue Malignancies, 
and Kidneys 

DATE : March 16, 1977 

This revised proposal has been submitted by Drs. Gould A. Andrews, 
Karl F. HGbner, Ray Hayes, and John Purvis, and we would like to have 
your opinion on it. Please return this form to Dr. Lange in the en- 
closed self-addressed, stamped envelape. 

APPROVE 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY FOR CONSIDERATION 

COMMENT 

Signature 

GAA; dgb 



When we use your  r e t e n t i o n  da ta ,  t h e  r a d i a t i o n  dose t o  t h e  b l a d d e r  wal l  
from 68Ga-EDTA is 0.98 rad/rnCi i f  w e  assuma a vo id ing  i n t e r v a l  of 0.5 h r .  
I f  w e  assume a 1.5 h r .  vo id ing  i n t e r v a l ,  t h e  dose  would be 2.6 rad/nCi .  

Concerning the r a d i o s e n s i t i v i t y  of t h e  b ladder  w a l l ,  I have enc losed  a 
page from Rad ia t ion  Biology by Al i son  Casarett. 
-cons idered  t o  b e  very  r a d i o s e n s i t i v e  b u t  r a r e l y  i s  d e t a i l e d  in fo rm2t ion  
found on t h i s .  
may be able to t e i l  you more about t h i s .  

. . . - _  

The b l a d d e r  i s  n o t  

Some of t h e  r a d i a t i o n  b.;,ologists a t  t h e  Medical D i v i s i o n  

JLC:np 
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' ' I<hDIATtON EFFECTS OS N.IJ6R CJ!<C:\N SYSTEMS O F  bl:\Xf\l.\LS 
I 

. i  
I 
f frequently occurs in the lungs fo!lowing cspostrrc of the chest to large dosrs 

of radiation. This is chwactcrized by. cdcnta (fluid accumulation), fohwcd 

i by hyalinization and fibrosis (thickfling of conncctivc tissue) of the alveolxi 
\vaIIs.' Rcsllting inpairnlent of ventilatory and diffusioll capacitics of the . 

. i i 
E-Icoiorrhqe in the lung may occur, also, HS a r e d t  of changcs in the blood 

. ? vessels. Inhaled radioactive materials dcpojit in the luilg and m q  produce 
: . i carcinogenic or other changes. 1 

5 

! 

' 

1unS may be significant in torns of the long-tcrnr efliects on the animal. 
' i  

. ?  

..--.: ~ .I- i f 
? . .. ! . .  URINARY SYSTEM . .  

. . .  - .  
The urinary system is compojed of the kidney, in which urine is formed, and 
the bladder and escrctory-c~~~.s4 through \\.hich the urine is removed from 
the body. The latter arc_ r_adiore$stant str~ic~itu. 

The parenchymal cells of the kidney are radioresistant as far as shorr- 
term changes are conccmed. lfonths or years aftcr csposltre, however, . 
secondary kidney cFfccts may occur which are diie, at least in part, to ch3n.ys 
in the blood vessels. For example, 2 decrease in blood supply (ischemia) \ d l  
produce hypertension, an increase in blood pressure. This causei a ttrickta- 
ing of the walls of renal vessels and, therefore, a dccrease in the size of the 
capillary Irimen. T h e  ischemia which follows restilts in a fiiriher k r c m  in 
blood pressure, and so on. A diminished cscretory hiction, rctentian of 
nitrosen, proteinuria (protein in thc urine), hematuria (blood in th:: ~:ri~:ch 
aud dinr&s hzve all been observed in clogs several inonths aftcr kidnr). ir- 
radiation with moderate to large doses. 

i l  MUSCLE AND CONNECTIVE TISSUE it 

. Muscle is among the most radioresistant tissues of the body. Only Ji$ 
muscular atrophy in rats is produced by localized irradiiition with ! : :k*c 

doses. Total necrosis may appear if the dose is as high as 72,000 rads. h=- 
mediate dose.; produce a range of chanzes frorn atrophy to necrosis. G r a : s  
than 50,000 rads results in early fatisite and dccrease in th& an~$tcCc ci 
contraction in frog muscles, according to some authors. 

Connective tissue lias bcen tlescribrd as ntorphologically radiortsijtsL 
€Io\scvcr, low doses have apparently increascd tlrc pernieability of 
connective tissue, 3s indicated by an incrcascd rate or absorption cf i : ~ ~  
cutaneous saline, gItlcosc, or dyes. It has been suggested that this CST~ 5 t ' j -  
to a tlcpolymcrization of the IniicopoIyJaccharidcs \vliich forin P'>' 
substance of tlic coniicctivc tissue. 

r: 
r l  
$!! 
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Radiation Dose (Rads) from IV Inject ion of 1 m C i  of 68G~-EDTA 

1 in Man Extrapolated from Rat Data 

Bladder Wall 
Voiding Time (hr) . . T o t a l  

Testes 4 . 8  1.5 1 .0  0 . 5  ' Body Kidney Liver Spleen Lung Ovary . 

Dose to a l l  organs except bladder wall was calculated assuming a 4.S hour voiding 

interval .  

. 

Volume of  urine i n  bladder was assunsd to  b e  200 m l .  

ORAU Radiopharmaceutical Internal Dosimetry 
Informtion Center 

1049553 
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/ Oak W S e  -- Associated Univcrsities 

MEMO8ANDUM 
Jack Coffcy 

\ ,  FROM Dr. Ray Hayes 

COPIES TO l e s  
7.- 

DATE Fctlruary 8 ,  1917 

S U B J E ~ ~  RAD I AT I G:J ,DOS IMETRY OF. ~ ~ G A - E D T A  

We have caIculated the radiation dose from 68Ga-E3TA using the data you 
supplied. 
uni% distribution and no &w-etion. As you can see from. the attached 
table, this value is not significantly different from the value obtained 
using your data. 

The dose to the total body would be 0.054 rad/mCi if we assumad 

If you have any question, please let me know. 

Pr 

Attachment 

1049554 
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Rzdiation Dose f r c n  IV Injection o f  1 m C i  of  %a-EDTA 

Total Bladder 
Body Mal 1 Kidneys Liver Spleen Lungs Ovaries Testes -- 

4.8 h r .  1.0 h r .  
voiding . voiding 
interval interval 

0.051' 5.1 2.0 0,063 8.022 0.028 0.017 0.083 

b 
1. 

2. 

Based on animal data of Haygs e t  a l .  

Dose t o  a l l  organs except ':'!Eddsr wall was calculated assuming a 4.8 hour  
u 

- voiding interval .  

0.075 

Radiopharmaceutical Internal Dosimetry 
Information Center 

February 8, 1977 



NOTICE OF CLAIMED INVESTIGATIONAL EXEMPTION FOR A NEW DRUG 

Medical and Health Sciences Div is ion  (NHSD), Oak Ridge 

Associated U n i v e r s i t i e s  (OKAU), O a k  Ridge, Tennessee 

A p r i l  5 ,  1977 

1. NAME OF DRUG: 68GA EDTA. This drug w i l l  be d i s so lved  i n  a s ter i le ,  
nonpyrogenic s a l i n e  s o l u t i o n  and adminis te red  in t ravenous ly .  

2. COMPONENTS : 

68  a. Gallium-68 ethylenediamine-NNN'N'-tetraacetic a c i d  ( G a  EDTA). 

b .  

c. Sodium ch lo r ide .  

Disodium ethylenediamine - NNN'N' - tetraacetic a c i d  (Na2  EDTA). 

d. Water. 

3. QUANTITATIVE COYPOSITION : 

Since the 68Ga p r e s e n t  i n  68Ga EDTA is  r a d i o a c t i v e  (Ti12 = 68 min.), 
w e  cannot s t a t e  an exact r e l a t i o n s h i p  between t h e  components of t h i s  
prepara t ion  a t  the  t i m e  of adminis t ra t ion .  From r a d i a t i o n  dosimetry 
cons idera t ions ,  however, we  have determined t h a t  t he  m a x i m u m  68Ga 
activity adminis tered w i l l  n o t  exceed 0.23 m C i  p e r  k i logram of body 
weight (a 1 5  m C i  dose f o r  a 70 kg s u b j e c t ) .  
s h i p  between 68Ga and t h e  o t h e r  components i n  the p r e p a r a t i o n  w i l l  be  
determined by t h e  t i m e  that e l a p s e s  from the e l u t i o n  of 68Ga from i ts  
genera tor  and the admin i s t r a t ion  of the  a e n t  t o  the  p a t i e n t .  Also 
there will be a g radua l  decrease  i n  the  6gGa y i e l d  of the genera tor  
as pa ren t  68Ge decays while t h e  amount of e l u t i n g  Na2 EDTA w i l l  remain 
the same. The composition s t a t e d  below, t h e r e f o r e ,  r e p r e s e n t s  the dose 
limits that w i l l  b e  adhered t o  f o r  the components i n  th i s  radiopharma- 
c e u t i c a l  p repa ra t ion :  

a. 

The q u a n t i t a t i v e  r e l a t i o n -  

68Ga EDTA: 
(15 m C i  t o t a l  f o r  a 70 kg s u b j e c t ) .  

maximum of 0 .23 m C i  p e r  ki logram of  body w e i g h t  

b. Disodium EDTA: 
(35 mg t o t a l  f o r  a 70 kg s u b j e c t ) .  
adminis tered (a ,  above) w i l l  be  n e g l i g i b l e  compared t o  t h a t  of 
Na2 EDTA. 

m a x i m u m  of 0.5 mg p e r  ki logram of body weight 
The weight  o f  68Ga EDTA 
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c. Sodium chlor ide :  maximum of 1 mg p e r  ki logram of body weight 
(70 mg t o t a l  f o r  a 70 kg s u b j e c t ) .  

d. Water: maximum of 0.15 m l  p e r  kilogram of body weight  (10 m l  
t o t a l  f o r  a 70 kg s u b j e c t ) .  

4. SOURCE OF NEW DRUG SUBSTANCE: 

The 68Ga w i l l  b e  separa ted  as needed from its p a r e n t ,  6 8 G e ,  by e l u t i o n  
of a 68Ge, 68Ga generator  ob ta ined  from New England Nuclear (NEX) , 
Boston, Mass. 
EDTA ad jus t ed  t o  pH 7.0. 

The e luen t  w i l l  b e  a 0.005 M s o l u t i o n - o f  steri le Na2 

5 .  PETHODS, FACILITIES AND CONTROLS : 

Gallium-68 w i l l  b e  e l u t e d  from an NEN generator  u s ing  10 m l  p o r t i o n s  
of a pH 7.0, 0,005 M Na2 EDTA s o l u t i o n .  These por t ions  of e l u t i n g  
s o l u t i o n  w i l l  b e  contained i n  i n d i v i d u a l  vials (Wheaton Glass Co., 
M i l l v i l l e ,  N.J.) that have previous ly  been f i l l e d ,  capped and s team 
s t e r i l i z e d .  E a c h  ba t ch  of v i a l s  w i l l  have been checked b e f o r e  use 
f o r  s t e r i l i t y  and absence of pyrogens using s t anda rd  USP techniques.  
The 0.005 M EDTA s o l u t i o n  w i l l  be  prepared by d i l u t i o n  of a 0.5 M 
EDTA s t o c k  s o l u t i o n  suppl ied  by NEN. 
genera tor  w i l l  b e  co l l ec t ed  i n  a s ter i le  beaker  con ta in ing  1 m l  of 
s te r i le  9 %  aqueous s a l i n e .  Af te r  mixing, the s o l u t i o n  w i l l  b e  
f i l t e r e d  through a steri le,  nonpyrogenic 0.22 1.1 m i c r o f i l t e r  (Mi l l ipore  
Corp., Bedford, Mass .) i n t o  a precapped, p r e s t e r i l i z e d  v i a l  (Wheaton 
Glass). A p o r t i o n  of this f i l t e r e d  s o l u t i o n  w i l l  b e  removed f o r  
radioassay,  USP s t e r i l i t y  t e s t i n g  and pyrogen t e s t i n g  (us ing  the 
Pyro te s t  Limulus Lysate technique [Difco Labora tor ies ,  D e t r o i t ,  Mich.]). 
The s h o r t  half-life of 68Ga (68 min) precludes pyrogen t e s t i n g  w i t h  
r a b b i t s  i n  the convent ional  USP manner. The rad ioassay  and o t h e r  test 
r e s u l t s  w i l l  become p a r t  of the record.  Radioassay and v e r i f i c a t i o n  
of r a d i o i s o t o p i c  p u r i t y  w i l l  be c a r r i e d  out using a sodium i o d i d e  
de t ec to r  ( c a l i b r a t e d  w i t h  NBS s tandards)  and a mult ichannel  ana lyzer .  
(A photograph of  the g a m a  ray  spectrum from 0-2 MeV w i l l  b e  made a 
p a r t  of the permanent record.)  
w i l l  then be  l abe led  as t o  i ts assay and t o t a l  con ten t  (see s e c t i o n  7) .  
Afte r  removal from the vial, each 68Ga EDTA dose w i l l  aga in  be  assayed 
f o r  r a d i o a c t i v i t y  conten t  j u s t  p r i o r  t o  admin i s t r a t ion  us ing  a Capin tec  
CRC-10 rad io iso tope  c a l i b r a t o r  (Capintec Inc. ,  Montvale, N. J.) . 

The e l u a t e  from the 68Ga 

The v ia l  conta in ing  the 68Ga EDTA 

Prepara t ion  of each ba tch  of 68Ga EDTA f o r  c l i n i c a l  use  w i l l  b e  c a r r i e d  
o u t  in a pos i t ive-pressure  c lean  room equipped w i t h  a vertical  laminar  
flow hood with  a n  a i r  c u r t a i n  (Envirco, Albuquerque, N.M.). All glass -  
ware used w i l l  b e  p r e s t e r i l i z e d  by steam. Each ba tch  of 68Ga EDTA w i l l  
b e  given a b a t c h  number and a l l  p a r t i c u l a r s  r e l a t i v e  t o  i t s  p r e p a r a t i o n  
and use will be entered  i n t o  a master logbook. 



- 3- 

6. STATWENT OF INFORNITION AVAILMLE TO THE SPONSOR: 

' a. P r e c l i n i c a l  and C l i n i c a l  Inves t iga t ions  

1. Animal s t u d i e s  

A n i m a l  s t u d i e s  of 68Ga EDTA have been c a r r i e d  o u t  under the  
superv is ion  of  R. L. Hayes (appendix). When adminis te red  in t ravenous ly  
i n  r a t s ,  6SGa EDTA is  excre ted  r ap id ly  through the kidneys w i t h  an 
i n i t i a l  blood h a l f  disappearance time of Q 1 0  min (1). 
has reported a blood c learance  h a l f  t i m e  i n  the rat  of 1 hr over a 1-6 h r  
pe r iod  using l k - l a b e l e d  EDTA. 
exc re t ion  of EDTA i n  the r c 4 t  dur ing a 3-hr p e r i o d  (3).  
t r a t i o n s  of 6sGa a c t i v i t y  i n  the ra t  through 2 hrs are shown i n  Table 1 
(our  da t a ) .  Table 2 shows the whole body r e t e n t i o n  ( co r rec t ed  f o r  
decay) of 68Ga (EDTA) through 2 hrs i n  the rat as determined i n  a 
geometry-independent small animal whole body coun te r  f o l l a r i n g  removal 
o f  68Ga a c t i v i t y  from the'urinary b ladder  b e f o r e  a s s a y  (our data a l s o ) .  
The data i n  Tables 1 and 2 have been used t o  c a l c u l a t e  the r a d i a t i o n  
doses expected t o  occur i n  man (see s e c t i o n  6-a-4). 
of 68Ga EDTA would be expected t o  occur  a t  phys io log ica l  pH and conse- 
quent ly  68Ga would be  expected t o  b e  exc re t ed  a lmost  completely i n  the 
EDTA form (4) .  This has been v e r i f i e d  b i o l o g i c a l l y  i n  the r a t  (1). It 
is, however, of interest t h a t ,  a l though 68Ga iven i n  the EDTA form is 

remain is  propor t ioned  between' t ransplan ted  tumors and nontumor t i s s u e s  
in much the same way t h a t  67Ga c i t ra te  is (see Table  3). This sugges ts  
that  68Ga EDTA may a l s o  be of use i n  the  d e t e c t i o n  of e x t r a c r a n i a l  
tumors a t  the  same t i m e  a sea rch  is  be ing  made f o r  i n t r a c r a n i a l  tumors. 

Foreman (2) 

H e  a l s o  r epor t ed  over  9OX ur ina ry  
Tissue concen- 

Little d i s s o c i a t i o n  

excreted r a p i d l y  and almost completely, the .,6 8 G a  a c t i v i t y  t h a t  does 

2.  Human s t u d i e s  

Our research group has had ex tens ive  expe r i ence  w i t h  t h e  use 
of  the rad io iso topes  of gall ium. Between 1949 and 1952, w e  made an 
extens ive  s tudy  o f  72Ga (containing s t a b l e  carrier gal l ium) as a 
p o t e n t i a l  d i agnos t i c  and the rapeu t i c  agent  (5), and toward the end of  
that s tudy our  observa t ions  were extended t o  c a r r i e r - f r e e  67Ga  (6). 

In  1966, w e  resumed s t u d i e s  on the  r ad ionuc l ides  of t h i s  element;  
th is  work involved i n i t i a l l y  68Ga ci t ra te  w i t h  various doses of added 
s t a b l e  gal l ium carrier f o r  use as a bone-scanning agent  (1, 7).  Some- 
what later, as the result o f  improvements i n  in s t rumen ta t ion ,  w e  resumed 
s t u d i e s  w i t h  67Ga c i t r a t e  and out  of tbis work grew t h e  discovery t h a t  
67Ga ci trate in c a r r i e r - f r e e  form w a s  a va luab le  agen t  f o r  scanning 
s o f t  t i s s u e  tumors (8). 

C l i n i c a l  s t u d i e s  w i t h  68Ga EDTA, the rad ionuc l ide  and drug 
form that is the s u b j e c t  o f  this IND app l i ca t ion ,have  been c a r r i e d  o u t  
by a number of workers. 
e t  a l .  (9) used G8Ga ve r sena te  (EDTA) t o  perform 47 b r a i n  scans  i n  35 
p a t i e n t s .  
paren t  68Ge r a t h e r  than the NEN alumina-type gene ra to r  (10) and also 

I n  an e a r l y  r e p o r t  on 68Ga i n  1964, Shealy 

They used an e x t r a c t i o n  technique to  s e p a r a t e  68Ga from 
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employed s t a b l e  carrier ga l l ium i n  the sepa ra t ion  procedure.  The 
dose of 68Ga w a s  n o t  s t a t e d ,  b u t  t he  l a r g e s t  amount of s t a b l e  ga l l ium 

No t o x i c  r eac t ions  were 
repor ted .  Resul t s  were considered promising. Gottschalk e t  a l .  , 
took advantage of the a n n i h i l a t i o n  photons from 6SGa t o  use 68Ga EDTA 
i n  scanning f o r  b r a i n  tumors w i t h  the  use of an An32r pos i t ron  s c i n t i -  
l l a t i o n  camera. They s t u d i e d  20 p a t i e n t s  w i t h  doses of 700 t o  750 pCi 
p e r  p a t i e n t  w i th  moderately good l o c a l i z a t i o n  of b r a i n  tumors, and no 
untoward r e a c t i o n s  (11). A l a t e r  r e p o r t  by Schaer e t  a l .  (12), which 
may have included some of the same cases  i n  the  preceding r e p o r t ,  
descr ibed  r e s u l t s  i n  96 p a t i e n t s .  In addi t ion ,  41 p a t i e n t s  were 
s t u d i e d  b u t  n o t  included i n  the  r e p o r t  because of inadequate  follou-u?.  
The dosage was usua l ly  400 t o  450 pCi. No untowar: affects were 
recorded. 
good. 

adminis te red  p e r  p a t i e n t  was about 1 mg. 

Success i n  l o c a l i z i n g  b r a i n  tumors w a s  considered gene ra l ly  

The blood c learance  and u r ina ry  exc re t ion  of 14C-labeled EDTA 
i n  man has been r epor t ed  by Foreman t o  b e  similar t o  that  found i n  the 
rat (2) .  Anger and Gottschalk (13) have reported t h a t  they found the 
t i s s u e  d i s t r i b u t i o n  and u r ina ry  exc re t ion  of 68Ga EDTA i n  t h e  r a t  t o  be 
s imi la r  t o  that repor ted  by  Foreman, although they gave no  da ta  i n  t h e i r  
paper.  
humans w a s  s i d l a r  t o  that r epor t ed  f o r  man by Foreman (14) who used 
%-labeled EDTA. 

They a l s o  found that the u r i n a r y  exc re t ion  of 68Ga EDTA i n  

3. Tox ic i ty  

The t o x i c i t y  of 68Ga, when adminis tered as proposed, should b e  
n i l  from a chemical s t andpo in t ,  s i n c e  the 68Ga w i l l  b e  ca r r i e r - f r ee  and 
hence p r e s e n t  i n  the p repa ra t ion  a t  only the nanogram level.  

As prev ious ly  s t a t e d ,  t h e  m a x i m u m  Na2 EDTA t o  b e  adminis te red  
w i l l  b e  0.5 mg/kg (35 mg f o r  a 70 k g  sub jec t )  which is f a r  below any 
level t h a t  should  produce any t o x i c  symptoms (see 6-a-2 above f o r  
r e p o r t s  on absence of'human r e a c t i o n s ' t o  the admin i s t r a t ion  of 68Ga EDTA). 

Prolonged EDTA admin i s t r a t ion  a t  high dose levels i n  t h e  ra t  does 
produce a nephro t i c  syndrome, c o n s i s t i n g  of severe hydropic  degenerat ion 
of t h e  proximal tubules  (15). The ED50 (the amomt of  EDTA r e q u i r e d  t o  
produce the f i r s t  h i s t o l o g i c a l  evidence of damage i n  50% of the  animals 
t r e a t e d  d a i l y  f o r  16 days) w a s  203 mg/kg/day. Prolonged admin i s t r a t ion  
of l a r g e  doses  w a s  r equ i r ed  to  produce l e s ions  and the  l e s i o n s  were 
r e v e r s i b l e .  
68Ga EDTA prepa ra t ion  w i l l  b e  no more than 0.5 mg/kg, adverse e f f e c t s  
i n  p a t i e n t s  are considered t o  b e  h igh ly  unl ikely.  

S ince  the Na2 EDTA t o  b e  adminis tered i n  the proposed 

The ORAU-OWL Committee on Human Studies  has  approved these  
s t u d i e s  (see appendix f o r  membership). 
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4. Radiat ion Dosimetry 

Gallium-68 has a 68 min h a l f - l i f e  decaying by p o s i t r o n  emission 
t o  s t a b l e  68zn. 
exc re t ion ,  the r a d i a t i o n  dose t o  p a t i e n t s  w i l l  b e  accep tab le .  
It has been es t imated  by the ORAU Radiopharmaceutical In te rna l  Dosimetry 
Information Center  (headed by R. J. C l o u t i e r )  that the complete decay 
of 1 m C i  of 68Ga EDTA uniformly d i s t r i b u t e d  i n  a 70 kg human, assuming 
no exc re t ion ,  would produce a whole body r a d i a t i o n  dose o f  0.054 rads 
o r  a t o t a l  of 0.8 r ads  per  15 m C i  ( the maximum proposed adminis te red  
dose of 68Ga EDTA). 

Because of i ts s h o r t  h a l f - l i f e  and r a p i d  u r i n a r y  

Table 4 gives  d e t a i l s  of  the expected r a d i a t i o n  dose t o  v a r i o u s  
organs  i n  t h e  human es t imated  from the a n i m a l  d a t a  shown i n  Tables  1 
and 2 us ing  MIRD methods of dos ime t r i c  c a l c u l a t i o n .  The only normal 
t i s s u e  rece iv ing  a l a r g e  dose of r a d i a t i o n  from the maxhum dose of 
68Ga EDTA t o  be  adminis tered (15 mCi) w i l l  b e  the w a l l  of t h e  u r i n a r y  
bladder.  It is es t imated  t h a t  t h i s  p a r t i c u l a r  r a d i a t i o n  dose w i l l  b e  
between 15 and 30 rads, depending on the t i m e  i n t e r v a l  between u r i n a r y  
b l adde r  emptying (0.5 t o  1.0 hr  i n t e r v a l s ) .  
will be obta ined  by thoroughly hydra t ing  the  p a t i e n t  with water by 
mouth p r i o r  t o  admin i s t r a t ion  of 68Ga EDTA and encouraging t h e  p a t i e n t s  
to u r i n a t e  a t  least once during each hour ly  i n t e r v a l  after 68Ga EDTA 
admin i s t r a t ion  through 3 hours.  Each u r i n a t i o n  would be fol lowed by 
consumption of more w a t e r  by the p a t i e n t  (see a t t a c h e d  p a t i e n t  consent  
form). Before the maximum dose of 68Ga EDTA (0.23 mCi/kg) is adminis- 
t e r ed ,  a series of 5 p a t i e n t s  w i l l  b e  s t u d i e d  a t  a level of 1 / 3  the 
maximum dose t o  determine from t h e  timing and amounts of 68Ga e x c r e t e d  
whether the estimates i n  Table  3 f o r  t h e  dose t o  t h e  u r i n a r y  b l a d d e r  
w a l l  are e s s e n t i a l l y  c o r r e c t .  I f  t he  s tudy  i n d i c a t e s  that higher 
b ladde r  w a l l  doses w i l l  probably b e  incu r red ,  the maximum dose of 68Ga 
EDTA w i l l  b e  ad jus t ed  downward accordingly.  
exc re to ry  duc ts  are considered t o  b e  r a d i o r e s i s t a n t  s t r u c t u r e s  (16), 
w e  do n o t  cons ider  that a dose of 30 rads t o  the w a l l  of the u r i n a r y  
b ladder  is excessive. 

This frequency of u r i n a t i o n  

S ince  the b l a d d e r  and 

A small amount of p a r e n t  68Ge (Ti12 = 287 d) l e a c h e s  from t h e  
NEN genera tor  when i t  is e l u t e d  w i t h  EDTA and 68Ge w i l l  n e c e s s a r i l y  b e  
p r e s e n t  as a contaminant i n  the G8Ga EDTA p repa ra t ion .  This 68Ge con- 
tamination amounts, in our  experience,  t o  % 0.02I of the 68Ga e l u t e d  
on an activity b a s i s .  In  the r a t  germanium is almost  q u a n t i t a t i v e l y  
exc re t ed  through the  kidney w i t h i n  24 hours ,  even when admin i s t e red  
in t ramuscular ly  (17) .  
t he re fo re ,  act only as a t r a n s i e n t  a d d i t i v e  sou rce  of 68Ga. 
that the  b i o l o g i c a l  half t i m e  of 68Ge is 0.93 days (ICRP va lue  f o r  
71Ge) and that a h a l f - l i f e  pe r iod  of 68 minutes e l a p s e s  a f t e r  68Ga 
e l u t i o n  be fo re  the  68Ga EDTA p r e p a r a t i o n  is adminis te red ,  i t  is esti- 
mated t h a t  the a d d i t i o n a l  t o t a l  body r a d i a t i o n  dose produced by the 68Ge 
i n  a 15 m C i  dose of 68Ga would b e  approximately 0.06 r a d s .  

The 68Ge p re sen t  i n  the p r e p a r a t i o n  would, 
Assuming 

The ORAU Medical Radionuclide Committee has  reviewed o u r  p ro toco l ,  
and approved of the  use of  68Ga EDTA from a r a d i a t i o n  dosimetry s t andpo in t .  
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b.  Previous Marketing 

Gallium-68 EDTA has not  been marketed before .  

c. Drug Combination 

Gallium-68 EDTA is no t  a combination of prev ious ly  marketed drugs.  

7. LABEL AND INFORMATIONAL MATERIAL: 

The l a b e l  t o  be  used with 68Ga EDTA w i l l  have the fol lowing form: 

GA-68 EDTA (FOR I .V. INJECTION) 

Assay m C i / m l  as of 

Volume m l :  Batch No. 

Expira t ion  Time 
CAUTION : INVESTIGATIONAL NEW DRUG 

~~ ~~ 

CAUTION: RADIOACTIVE MATERIAL 
Oak Ridge Assoc. Univ., Oak Ridge, Tn. 

The i n v e s t i g a t o r s  prepar ing  and adminis te r ing  this drug are working 
in c l o s e  co l l abora t ion  i n  the  same i n s t i t u t i o n .  Therefore ,  no formal  
information material w i l l  b e  prepared;  however, each p a r t i c i p a n t  w i l l  
of course b e  i s s u e d  a copy of  this app l i ca t ion .  

8. SCIENTIFIC T R A I N I N G  AND EXPERIENCE OF INVESTIGATORS: 

The sponsor cons iders  the i n v e s t i g a t o r s ,  a l l  o f  whom are supported 
by competent a s s o c i a t e s ,  t o  b e  w e l l  q u a l i f i e d  f o r  this type of 
research. See b i b l i o g r a p h i c a l  material i n  the appendix about 
D r s .  Andrews, Hayes, H;;bner, and Purvis .  

9. PROGRESS OF THE INVESTIGATION: 

The p r i n c i p a l  i n v e s t i g a t o r  w i l l  b e  D r .  G.  A. Andrews. The progress  
of the i n v e s t i g a t i o n  and evidence of s a f e t y  and e f f e c t i v e n e s s  of t he  
drug w i l l  b e  eva lua ted  by G. A. Andrews, M.D., R. L. Hayes, Ph.D., 
K. F. Hcbner, M.D. and the sponsor,  C. C. Lushbaugh, Ph.D. , M.D. , 
Chairman of the ORAU Medical and Heal th  Sciences Div is ion ,  w i t h  advice  
from the ORAU Medical Advisory Committee and the ORAU/ORNL Committee 
on Human Stud ies  (see a t t ached  lists and biographies  i n  the appendix). 

10. CLINICAL STUDIES: 

Phase I s t u d i e s  are deemed unnecessary, since 68Ga EDTA has a l ready  had 
cons iderable  use  in p a t i e n t s  without  evidence of  t o x i c i t y  (9, 11, 1 2 ) .  
The c a r r i e r - f r e e  68Ga p r e s e n t  i n  the prepara t ion  i s  minute i n  weight ,  
f a r  below any chemically t o x i c  l e v e l  and a t  the  a c t i v i t y  l e v e l  planned 
w i l l  d e l i v e r  a r a d i a t i o n  dose gene ra l ly  w e l l  within acceptab le  l i m i t s  
f o r  a nuclear  medical d i agnos t i c  s tudy (0.8 rads t o  the whole body). 



- 7- 

J 

4 

The r a d i a t i o n  dose is the w a l l  of t h e  u r ina ry  b ladder  (15-30 rads)  
w i l l ,  however, be z x h  h ighe r  but  the p ro toco l  t o  be used w i l l  act 
t o  minimize t h e  dose t o  this r a d i o r e s i s t a n t  t issuz (see s e c t i o n  
6-a-4). 
w e l l  below any k n o ~ i .  t o x i c  l e v e l .  

A l l  Phase 11 s t u d i e s  of 68Ga EDTA w i l l  take advantage of tomographic 
techniques made possFj le  by the  p o s i t r o n  emission of 68Ga. 
emission computerize2 a x i a l  tomograph (ECAT, a v a i l a b l e  from ORTEC Inc. ,  
Oak Ridge, Tenn.) w i l l  b e  used in a l l  s t u d i e s .  This ins t rument  is  a 
r e f i n e d  vers ion  of die S t .  Louis PETT 111 (18). Only nonpregnant a d u l t  
p a t i e n t s  capable of g iv ing  informed consent  w i l l  be  s t u d i e d  and each 
w i l l  b e  f u l l y  infor:.=? concerning the e s t e n t  of r a d i a t i o n  exposure 
h v o l v e d  and t h a t  the s tudy  is experimental .  
consent  (copy a t tached)  w i l l  b e  obta ined  from each p a t i e n t .  Blood 
samples  w i l l  b e  taken and q u a n t i t a t i v e  measurements of whole body 
r e t e n t i o n  and u r ina ry  exc re t ion  w i l l  be made i n  o rde r  t o  select optimum 
doses of 68Ga EDTA 2nd the timing f o r  b e s t  imaging. 
dosimetry w i l l  be  retnlsed on the  b a s i s  of t he  da ta  c o l l e c t e d .  

The fo l lowing  Phase I1 s t u d i e s  w i l l  b e  c a r r i e d  o u t  u s ing  68Ga EDTA: 

The amount of EDTA p resen t  i n  the p r e p a r a t i o n  w i l l  a l s o  be 

A p o s i t r o n  

A w r i t t e n  document of  

Es t imates  of r a d i a t i o n  

a. Imaging of Kidaey and Bladder 

The main o b j e c t i v e  i s  t o  v i s u a l i z e  t h e  kidneys which concen t r a t e  
68Ga EDTA and e x c r e t e  i t  i n t o  t h e  ur ine .  
r ap id ,  is slow enou& to  permit imaging the  kidneys as has been 
demonstrated by e a r l i a r  work (1). Transverse s e c t i o n  ECAT images of 
t h e  body through the kidneys should show tumors and c y s t s  as areas of 
decreased concent ra t ion .  I n t r i n s i c  and e x t r i n s i c  l e s i o n s  may a l s o  be  
shown due to '  a n a t o d c z l  d i s t o r t i o n s .  

This e x c r e t i o n ,  a l though 

P a t i e n t s  w i l l  a l l  have suspec ted  o r  proven r e n a l  l e s i o n s ,  and w i l l  
be  r e f e r r e d  from phys ic ians  i n . t h e  Oak Ridge-Knoxville area and 
p o s s i b l y  trom the East Tennessee Chest Disease Hosp i t a l  l o c a t e d  i n  
Knoxville. 
0.23 mCi/kg o r  less. 
h the f i r s t  p a t i e n t s  s tud ied .  
Depending upon the promise  shown by i n i t i a l  r e s u l t s ,  w e  expect t o  s tudy  
up t o  30 p a t i e n t s  isl -Ais fash ion .  Bladder images w i l l  b e  made in t he  
same group of p a t i e n t s  a t  the completion of t h e  r e n a l  s tudy .  
research p r o j e c t  is expected t o  be  completed wi th in  a p e r i o d  of 1 t o  2 
years .  

The 68Ga ZDTA w i l l  b e  given in t ravenous ly  in doses of 
Imaging w i l l  s t a r t  immediately a f t e r  a d d n i s t r a t i o n  

O p t i m a l  r e s u l t s  are expec ted  w i t h i n  1 hour.  

This 

The p r i n c i p a l  qces t ion  t o  b e  answered is whether t h i s  test is  s u p e r i o r  
t o  in t ravenous  pyelography wi th  c o n t r a s t  media as  a method of s tudy ing  t h e  
kidneys f o r  a n a t o n i c d  l e s i o n s .  

b .  Detec t ion  and L o u l i z a t i o n  of Bra in  Lesions 

It is known t h a t  "Ga EDTA l o c a l i z e s  i n  some b r a i n  tumors and o t h e r  
(vascular) l e s i o n s  bccause of d i s tu rbances  i n  the  b lood-bra in-bar r ie r ,  
and poss ib ly  by o t h e r  mechanisms (11). Because of its p o s i t r o n  emission 
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and the r e s u l t i n g  improved anatomic l o c a l i z a t i o n  by new tomographic 
instrumemtation, 68Ga EDTA may poss ib ly  b e  s u p e r i o r  t o  99mTc per- 
t echne ta t e  i n  some c l i n i c a l  s i t u a t i o n s .  
i n  terms of b e t t e r  l o c a l i z a t i o n  o r  b e t t e r  d i f f e r e n t i a t i o n  of the type  
of l e s i o n ;  the l a t t e r  would eventua te  i f  there i s  sone unknown chemical 
behavior  unique t o  68Ga EDTA and c e r t a i n  types of l e s i o n s .  

This s u p 2 r i o r i t y  might be 

P a t i e n t s  w i l l  b e  those  with known o r  s t r o n g l y  suspec ted  b r a i n  
l e s ions .  Most of them w i l l  b e  r e f e r r e d  by Dr. John T. Pu rv i s ,  a neuro- 
surgeon p r a c t i c i n g  i n  Knoxville. 
dose l e v e l  of 0.23 mCi/kg or less. Imaging of the b r a i n  w i l l  b e  s t a r t e d  
immediately a f t e r  the intravenous dose is  given, znd i n  the i n i t i a l  
p a t i e n t s  w i l l  be continued f o r  a s  long as s t a t i s t i c a l l y  v a l i d  images can 
b e  obtained. Optimum results are expected t o  occur  between 30 minutes 
and 2 hours.  Images w i l l  b e  compared w i t h  those ob ta ined  with o t h e r  
s tandard  techniques,  such as r o u t i n e  99mTc b r a i n  scans ,  pneumo- 
encephalogram, and s u r g i c a l  r e s u l t s .  A s p e c i f i c  conparison w i l l  be  
made i n  as many cases as p o s s i b l e  between p o s i t r o n  computerized trans- 
ax ia l  tomography (ECAT) and X-ray transmission computerized axial 
tomography. The la t te r  type s t u d i e s  are a v a i l a b l e  2t t he  P resby te r i an  
Hosp i t a l  i n  Yaoxvi l le  where D r .  Purv is  practices. A t o t a l  of up t o  30 
p a t i e n t s  w i l l  b e  s t u d i e d  over a 1- t o  2-year p e r i o d  us ing  th i s  p ro toco l .  

68Ga EDTA w i l l  b e  adminis tered a t  a 

The p r i n c i p a l  quest ion t o  b e  answered by this s tudy  i s  whether the 
proposed new technique w i l l  g ive  s u p e r i o r  d i a g n o s t i c  in format ion  in 
c e r t a i n  c l i n i c a l  s i t u a t i o n s .  

c. Detect ion of Obscure S o f t  Tissue Tumors 

Gallium-67 c i t ra te  is of  known value  in v i s u a l i z i n g  cancers and 
abscesses .  Imaging is usua l ly  delayed f o r  48 hour s  t o  a l low c learance  
of the i so tope  from surrounding normal t i s sues .  Uptake i n  the l e s i o n s  
is  known t o  b e  q u i t e  r ap id  (see Table 51, b u t  h igh  67Ga l e v e l s  bound by 
plasma p r o t e i n s  dictate de lay  of scanning u n t i l  48 hours  a f t e r  
adminis t ra t ion  t o  permit  c learance  of 67Ga from the blood. 
pointed out  i n  sect ion 6-a-1, 68Ga EDTA shows a tumor-to-nontumor dis-  
t r i b u t i o n  p a t t e r n  sim€lar t o  t h a t  of 67Ga citrate a l though abso lu te  
t i s s u e  concent ra t ions  f o r  the EDTA form are much lower than they are 
with the ci t ra te  form. Thus i t  is p o s s i b l e ,  cons ider ing  the r a p i d  
c learance  of 68Ga EDTA from the blood and the e s s e n t i a l l y  uniform 
d e t e c t i o n  of p o s i t r o n  emitters w i t h  r e spec t  t o  depth ,  t&t, us ing  
p o s i t r o n  tomography, 68Ga EDTA could a l s o  b e  e f f e c t i v e  i n  d e t e c t i n g  extra- 
c r a n i a l  tumors, i.e., fol lowing o r  dur ing  a. 68Ga EDTA b r a i n  s tudy .  

A s  w a s  

P a t i e n t s  with a known d iagnos is  of malignant d i s e a s e  w i l l  b e  used. 
Gallium-68 EDTA w i l l  be  given in t ravenous ly  a t  a dosz of 0.23 mCi/kg. 
Imaging w i l l  be s t a r t e d  wi th in  30 minutes  a f t e r  adn in i s t r a t ion . .  The 
r e s u l t s  w i l l  b e  compared i n  a s  many ins t ances  as p o s s i b l e  w i t h  67Ga 
ci trate scans ,  and also w i t h  a l l  o the r  a v a i l a b l e  d a t a  from d i a g n o s t i c  
tests, surgery  and autopsy. 

The main ques t ion  t o  b e  answered i s  whether this  d i a  o s t i c  procedure 
has c l i n i c a l  value and i s  poss ib ly  equal  o r  s u p e r i o r  to  EGa scanning. 
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11. The sponsor w i l l  n o t i f y  t h e  Food and Drug Adminis t ra t ion  i f  the 

i n v e s t i g a t i o n  i s  discontinued, and t h e  reason f o r  i t .  

12 .  The sponsor w i l l  n o t i f y  the i n v e s t i g a t o r s  i f  a new drug a p p l i c a t i o n  
is approved. 

13. There are no p lans  f o r  s e l l i n g  t h i s  drug; Oak Ridge Assoc ia ted  
U n i v e r s i t i e s  is a nonpro f i t  corpora t ion ,  and our i n t e r e s t  is only  i n  
the b a s i c  and in t roduc to ry  c l i n i c a l  research  phase of  t h i s  work. 

The sponsor w i l l  no t  p e r m i t  i n i t i a t i o n  of c l i n i c a l  s t u d i e s  o f  68Ga EDTA 
p r i o r  t o  30 days a f t e r  t h e  date of receipt of n o t i c e  of t h i s  a p p l i c a t i o n  
by the Food and Drug Adminis t ra t ion.  He a l s o  w i l l  con t inue  t o  wi thhold  
o r  t o  restrict c l i n i c a l  s t u d i e s  i f  reques ted  t o  do so by the Food and 
Drug Adminis t ra t ion p r i o r  t o  the e x p i r a t i o n  of such  30 days. 

14. 
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Table 1 

Tis sue  Dis t r i b  u t ion  of 68GaEDTA 
* 

i n  COBS Rats 
** 

Percent  of i n j e c t e d  dose/gram T i s sue  30 min. 60 min. 120 min. 

Liver 0.096 5 0.009*** 0.11 5 0.019 0.08 f. 0.008 

Kidney 1.143 2 0.167 0.68 2 0.040 0.36 2 0.003 

0.042 fi 0.003 0.03 2 0.003 0.02 f. 0.000 Muscle 
Femur 0.091 f 0.013 0.05 5 0.003 0.05 2 0.005 

Blood 0.189 2 0.014 0.11 5 0.004 0.04 2 0.004 

Spleen 0.165 fi 0.014 0.18 5 0.032 0.30 f, 0.028 

* 
** 
*** 

5 o r  more animals p e r  group. 

Normalized t o  body weight of 250 g. 

Standard e r r o r .  

Table 2 

* 
Whole Body Retent ion  of 68GaEDTA i n  COBS Rats 

T i m e  (min) Percent  R e  t en  t i o n  ** 5 92.7 1.80 

10 60.6 5 1.51  

15 63.6 f. 5.45 

30 40.1 5 6.01 

45 23.6 f, 2.54 

60 19.4 5 2.26 

90 9.6 5 0.75 

120 13.7 5 0.53 
180 9.4 5 1.46 

* 
** 5 animals pe r  group. 

Standard e r r o r .  
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Table 3 

Comparison of the T i s s u e  Distribution of 67Ga Citrate 

w i t h  t h a t  of 67Ga EDTA i n  Fischer 344 Rats Bearing 

RFT Tumors 

Tissue  Citrate EDTA 

Tumor (X/g) 4 . 2  0.071 
* 

Rat io  tumor t o :  

Liver  

Spleen 

Kidney 

L u g  
Muscle 

Femur 

Blood 

4 . 3  

3.0 

4.6 

13 .O 

21.0 

2.9 
19 .o 

2.8 
0.4 
1.2 

8.9 
18.0 

2.1 
12 .o 

* 
Normalized t o  body w e i g h t  of 250 g; 4 animals 

p e r  group. 

Table  4 

Radiat ion Dose (Rads) from I.V. I n j e c t i o n  of 1 m C i  of 68Ga EDTA i n  Man Ext rapola ted  * 
from R a t  Data 

Bladder Wall 
Voiding Time (ht) To tal 
4.8 1.0 0.5 Body Kidney Liver  Spleen Lung Ovary Testes 

5.1 2.0 1.0 0.051 0.063 0.022 0.028 0.017 0.083 0.076 

* 
Dose t o  a l l  organs except bladder  w a l l  w a s  ca l cu la t ed  by MZRD method assuming 

a 4.8 hour void ing  i n t e r v a l .  Volume of u r i n e  i n  b ladder  was assumed to  be  200 m l .  
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Table 5 

Uptake of 67Ga i n  RFT Tumor Tissue with Time 

Tim (hr) X Administered 67Ga/g 
1.11 + 0.15 * - 2 

4 1.93 Ifr 0.33 

12  3.15 2 0.37 

2 4  3.59 f_ 0.17 

Standard error; 4 animals p e r  group. 
* 
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OAK RIP{: E AS SOC IkTED UXIVERSITIES 
Oak Ridge, Tennessee 

Consent f o r  Experimental T e s t  

I a u t h o r i z e  the  performance upon 
(myself or name of p a t i e n t )  

of t h e  fo l lowing  t e s t :  
ethylenediamine-N,E,N'N'-tetraacctic ac id  (6sSa-EDTA) as an  agent  t o  detect b r a i n ,  
soft t i s s u e  o r  kidney tumors, and/or non-tumorous l e s i o n s  i n  b r a i n  o r  k idneys .  

The n a t u r e  and purpose of t h e  test, the  r i s k s  involved, and t h e  p o s s i b i l i t i e s  
of coaplications hs.;re been explained t o  IT:=. I urdcrstand thnr  this t e s t  is not a 
t r t a i i n a i t  f p r  my d i s o r d e r  xior is i t  being done pr imar i ly  f o r  my b c n c f i t ,  r a t t i e r  t h a t  
t h e  t e s t  is f o r  experimental  purposes and is  being done only f o r  g a t h e r i n g  informa- 
t i o n  r e l a t e d  t o  my d i sease ,  t reatment  o r  both. 
formation l ea rned  from doing t h i s  test becomes the  property of ORAU and may be  pub- 
l i s h e d  i n  t h e  s c i e n t i f i c  l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of t h e  s t a f f  of  t h e  Oak Ridge 
Assoc ia ted  U n i v e r s i t i e s  Medical Divis ion.  

Phase I1 Radiopharmaceutical Tes ts  of '8Ga-labeled 

Further ,  I understand t h a t  any i n -  

Date: 
(Pa t i en t  or  person authoFized t o  consent  
f o r  p a t i e n t )  

- Witness: 

I have t a l k e d  wi th  about t h e  proposed t e s t  t o  b e  
g iven  i n c l u d i n g  the following: 

1. This  is a modified r a d i o a c t i v e  drug: [ Ga-ethylenediamine-N,W,N'N'-tetraacetic 68 

a c i d  (a c h e l a t i n g  agen t ) ]  which d i f f e r s  from t h e  prev ious ly  known and medica l ly  
approved forxu of this drug only  by t h e  f a c t  t h a t  i t  is l a b e l e d  wi th  68Ga. 

The drug  c o n t a i n s  t h e  i s o t o p e  
than  those  r e q u i r e d  t o  produce any measurable chemical e f f e c t  i n  t h e  body. 
P a t i e n t s  should f e e l  no e f f e c t  from t h e  drug. 

However, untoward e f f e c t s  are remotely poss ib l e  with any new drug. 

The r a d i a t i o n  dose w i l l  be  no more than 0 .8  rad  t o  t he  whole body, and probably  
less. 
(approximately twice t h e  yea r ly  approved occupat ional  dose.)  
i n  a d i a g n o s t i c  test such as t h i s  h2s some p o s s i b i l i t y  of c o n t r i b u t i n g  t o  an 
i nc reased  inc idence  of cancer  o r  leukemia. 
by t h e  ORAU Nedica l  Radionuclide Cornnittee and is be l ieved  so low as to make 
t h e  p o s s i b l e  b e n e f i t s  of t he  t e s t  f a r  outweight t he  p o s s i b l e  r i s k s .  

Blood samples (2 m l )  w i l l  be drawn a t  f requent  i n t e r v a l s  du r ing  a p e r i o d  1-1 /2  
hours  a f t e r  a d m i n i s t r a t i o n  for  research  purposes, and u r i n e  samples  w i l l  also 
be  c o l l e c t c d  f o r  2 per iod  of 2-3 hours.  
cause some discomfort .  
t h e  i s o t o p e  and one for an  i n l y i n g  sample c o l l e c t i n g  tube. 

The pat :  

68 2. G a  and a che la t ing  agent  i n  q u a n t i t i e s  much less 

3. 
4. 

The b ladde r  w i l l  r e c e i v e  a h i zhe r  dose, poss ib ly  as much as 30 r a d s  
A l l  r a d i a t i o n  used 

T h i s  p o s s i b i l i t y  has been  cons idered  

5 .  

The venipunctures  w i l l  i n e v i t a b l y  
1 We hope t o  l i m i t  them to two - one for a d m i n i s t e r i n g  

6 .  
~ w i l l  be  expcctcd t o  d r ink  s e v e r a l  glasses of wa te r  b e f o r e  and  d u r i n g  

t h e  p r  -e. 

I 0 4 9 5 l O  
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d 

7. Scans will be made with E, spec ia l  tomographic scanner. 

8 .  The pat ient  may withdraw from the test at any t ine ,  

Date: 
Investigator 
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Oak Ridge Associated U n i v e r s i t i e s  
P. 0. Box 117 
O a k  Ridge, Tennessee 37830 

John B. S t o r e r ,  M.D. 
D i r e c t o r ,  Biology Division 
Oak Ridge Nat iona l  Laboratory 
Oak Ridge, Tennessee 37830 

Joan B. Woods, M.D. 
P s y c h i a t r f s  t 
Veterans Adminis t ra t ion Hosp i t a l  
Murf reesboro, Tennessee 37130 

ORAU Medical Advisory Committee: 

George B. Hutchison, M.D. 
P r o f e s s o r  of Epidemiology 
Harvard Un ive r s i ty  School of Pub l i c  Health 
55 Shat tuck  
Boston, Massachusetts 02115 

John N. Johns ton, Ph . D . 
Department of Biochemistry 
Unive r s i ty  of Texas Medical School 
(Southwestern) 
D a l l a s ,  Texas 75235 

David K u h l ,  M.D. 
D i v i s i o n  of Nuclear Medicine 
Room B2-128 
Center  f o r  t h e  Health Sciences 
Un ive r s i ty  of C a l i f o r n i a  
Los h g e l e s ,  C a l i f o r n i a  90024 

Leonard A. Sagan, Ph.D. 
I n t e r n a l  Medicine, Research Adminis t ra t ion 
Assoc ia t e  D i r e c t o r ;  Dep t .  of Environmental Eledicine 
P a l o  A l t o  Pledical C l i n i c  
300 Homer Avenue 
P a l o  Al to ,  C a l i f o r n i a  94301 

3 5 4 9 5 1 3  
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kKlliam 11. Stone ,  3.3. 

Unive r s i ty  o f  W i s c o x i n  
Madison, Wisconsin 53705 

- P r o f e s s o r  of Cene:ics 

I 

I' 

Joseph F. Volker, ?A.D. (Ex o f f i c i o  menher from t h e  O M U  Board of D i r e c t o i - ,  
P re s  iden  t 
Unive r s i ty  of Ala3nz  
Birmingham, Alab a22 

BIOWtiIC4L MATERIAL 

Name : 
P o s i t i o n :  I n t e r n i s t  , Direc to r  of Clinical Appl i ca t ions  
Schoo 1 : Unive r s i ty  of Michigan, A.B., 1940 

Unive r s i ty  of Plichigan, KD., 1943 
Licensure: Tennessee 
Boards: I n t e r n a l  !*!edicine, Nuclear Hedicine 
Memberships : Soc ie ty  of E x p e r i ~ e n t a l  Biology and Nedicine;  American 

Gould A. .hdrews (see a d d i t i o n a l  material a t  end of Appendix) 

A s s o c i a t i o i  f o r  Cancer Research; American Thyroid  A s s o c i a t i o n ;  
S o c i e t y  or' Nuclear Hedicine; Southern S o c i e t y  for C l i n i c a l  
Research; . h + r i c a n  I ledical  Assoc ia t ion ;  American A s s o c i a t i o n  
f o r  t h e  Xdvancenent of Sciences;  American F e d e r a t i o n  f o r  
Clinical  %search;  Fellow, American Col lege  of Phys ic i ans  ; 
American Socie ty  of Hematology (1968) ; H e a l t h  Physics 
S o c i e t y ,  E 2 s t  Tennessee Chapter; Tennessee Academy of Science ;  
Tennesses X o o d  C l u b  

Name : A. Bertrzd. B r i l l  
P o s i t i o n :  

School: G r i n n e l l ,  A.B. , 1949 
Assoc ia t e  Professor  of Medicine and Radiology, Vanderb i l t  
School  of Yzdicine 

Un ive r s i ty  of U t a h ,  X . D . ,  1956 
Unive r s i ty  of C a l i f o r n i a ,  Berkeley, Ph.D., 1961 

Licensure  : Tennessee 
Menberships: American i s s o c i a t i o n  f o r  t h e  Advancenent of Sc ience ;  S o c i e t y  

o f  Nuclezr Yedicine; Radia t ion  Research S o c i e t y ,  American 
Thyroid Assoc ia t ion  

Other  I n d i c a t i o n  of E q e r i e n c e  and Competence: 
Medical D i rec to r ,  Div is ion  of Radio log ica l  Health, 
U. S. P u b l i c  Heal th  Serv ice ,  1957-1964, Rockv i l l e ,  Maryland 

N a m e  : Donald Id. Goodwin 
Pos i t i o n  : M i n i s t e r ,  United Church, Chapel-on-the-Hill 
School: Bangor Theologica l  Seminary, Bachelor  of D i v i n i t y ,  1959 

Brown Unive r s i ty ,  Ph.D., 1965 
Menberships: M i n i s t e r i a l  Standing, United Church of C h r i s t  
Add i t iona l  Member of var ious  boards which change from t i m e  to t i m e  

Information:  

1 0 4 9 5 1 4  
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Name: 
Po s i t  i on : 
Schools : 

?os i t i o n s  : 

Memberships : 

I n t e r e s t s  : 

Name : 
P o s i t  i o n  : 
Schools  : 

P o s i t i o n s  : 

Memberships : 

Name : 
Schools : 

Licensu re  : 
P o s i t i o n s :  

Memberships : 
I n t e r e s t s :  

R. L. Hayes 
D i r e c t o r  of Radiopharmaceutical Development, Chief  S c i e n t i s t  
Un ive r s i ty  of North Caro l ina ,  B.S., 1944 
Unive r s i ty  of North Caro l ina ,  Ph.D., 1952 
Sen io r  Chemist, U. S. Rubber Co., Korth Carolina, 1946 
U. S. A r n y ,  1944-46 
ORAU Fkd ica l  Div is ion ,  1950 - p r e s e n t  
American Chemical Soc ie ty ,  Soc ie ty  of Nuclear  Medicine, 
R e t i c u l o e n d o t h e l i a l  Soc ie ty  
Developnsnt of medLcnl r a d i o i s o t o p i c  agents ; r a z i a t i o n  
dos i m e  t r y  

George B . Hutchison 
Epidemiologis t ,  Michael Reese Hosp i t a l ,  Chicago , 66-present  
Harvard Un ive r s i ty ,  A.B. , 1943 
Harvard Un ive r s i ty ,  M.D., 1951 
Harvard Un ive r s i ty  , M.P .€I., 1960 
Fel .  med. Lahey Clin. ,  52-55; asst. med. d i r .  E q u i t a b l e  L i f e  
Assurance SOC., U.S., 55-56; Health Ins. P l a n  Greater New York, 
56-57; d i r .  res. Ci ty  Health Dept., New York, 57-59; asst. prof .  
epidemiol. sch.  pub. hea l th ,  Harvard, 60-61; assoc .  p r o f .  61-66; 
Consult ,  Health I n s .  Plan Greater New York, 57-present  
Fe l .  Am. Pub. Health Asn; Am. S t a t i s t .  A m ;  World Pled. Asn.; 
Asn. Teachers Prev. Med. 

Karl F. Kcbner 
2 years of co l l ege  ( las t  2 y e a r s  of G e r m a n  "high school") 
1952-54 
Un ive r s i ty  of Heidelberg, Germany, M.D., 1959 
Tennessee 
Sen io r  S t a f f  Member w i t h  c l i n i c a l  s t a f f  of the ORAU Medical  
D iv i s ion ,  1971 t o  p r e s e n t  
Research Assoc ia t e  i n  Experimental Immunology, ORAU Medical  
Div is ion ,  196 7-70 
Res ident  i n  P e d i a t r i c s ,  Univers i ty  o f  Tzbingen, Germany, 

Res ident  i n  C l i n i c a l  Inves t iga t ion ,  Oak Ridge I n s t i t u t e  of 
Nuclear S t u d i e s  (now Oak Ridge Assoc ia ted  U n i v e r s i t i e s ) ,  
1962-64 
I n t e r n s h i p  ( r o t a t i n g )  a t  2nd General H o s p i t a l  o f  the U. S. 
Army, and t h e  86th T a c t i c a l  Hosp i t a l  of the U. S. A i r  Force,  

Medical School, 1964-67 

1960-61 
AMA, Tenn. Med. Assoc ia t ion .  
C l i n i c a l  immunology, treatment of 
bone marrow and lymphatic system, 
imrnuno therapy and t r ansp lan ta t ion  

n e o p l a s t i c  d i s e a s e s  of t h e  
w i t h  s p e c i a l  interest i n  
immunology 
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N a m e  : John Marshal l  Johns ton 
P o s i t i o n  : Profes so r  of Biochemistry, Un ive r s i ty  of Texas (Southwest) 

Schools: B.A., Hzst ings Colorado, 1949; Ph.D., Colorado,  1953 
P o s i t i o n s  : R e s .  Assoc. Valter Reed I n s t .  Res .  53-55; A s s t .  P rof . ,  

Med. School, Dallas, 1966-present 

Univ. of T e - a s  (Southwest) Medical School ,  D a l l a s ,  55-57; 
Assoc. Prof. S7-60; P ro fes so r  60-66; N a t .  S c i .  Found. Sr. 
R e s .  F e l . ,  Univ. Lung, 62-63; U.S.A.B. 53-55 

Memberships: AAAS; Am. Chem. SOC.; SOC. Exp. B i o l .  & Med.; An. SOC. Biol. 
Chem.  

Nzme : Melvin E. Koons 
P o s i t i o n :  Execut ivs  Assrstazit to President, Union Carb ide  C o r p o r a t i o a ,  

School: Un ive r s i ty  of North Dakota, B.A., 1955; J u r i s  d o c t o r ,  1961;  
Nuclear Division, O a k  Ridge, Tennessee 

admi t t ed  t o  p r a c t i c e  of Law: 
North Dakota, 1961; Tennessee, 1964; F e d e r a l  D i s t r i c t  
Court, North Dakota, 1961; East Tennessee,  1964; U. S. 
Supreme Court, 1966 

Ilemberships: Americaa Bar Associat ion,  P u b l i c  Con tracts S e c t i o n ;  F e d e r a l  
E a r  Assoc ia t ion ,  Government Con t rac t s  Committee, R 6 D 
Con t rac t s  Subcommittee; Tennessee Bar A s s o c i a t i o n ;  Nor th  
Dakota Bar Assoc ia t ion ,  Ward County, Nor th  Dakota, B a r  
As s o c i a t i o n  

Name : 
Pos i t ion :  

School: 

Pos i t i ons :  

L icensure  : 
Me& e r s h i p s  : 

Boards : 

I n  teres t : 

David E. K u l i l  
Chief,  Div is ion  of Nuclear Medicine 
P r o f e s s o r  o f  Radio logica l  Sciences 
Un ive r s i ty  o f  C a l i f o r n i a ,  Los Angeles 
Temple Univers i ty ,  A.B., 1951 
Unive r s i ty  of Pennsylvania School of Medicine,  M.D., 1955 
I n t e r n ,  Hosp., Univ. Pa., 55-56; r e s i d e n t  radiol, 58-62; 
Prof .  Radiol. & D i r .  Div. Nuclear M2d. ( u n t i l  f a l l  o f  1976 
moved t o  C a l i f o r n i a )  
Pennsylvania, C a l i f o r n i a ,  
American Col legs  of Nuclear Phys ic ians ;  S o c i e t y  of Nuclear  
Medicine; Fellow American College of R a d i o l o g i s t s ;  R a d i o l o g i c a l  
S o c i e t y  of North America; Assoc ia t ion  of U n i v e r s i t y  P a d i o l o g i s t s  
Founding Nember American Board of Nuclear  Medicine 
American Board of Radiology 
Radionuclide computed tomography 

N a m e  : 
P o s i t  ion : Research Professor ;  Assistant D i r e c t o r ,  U n i v e r s i t y  o f  

Schools: Macales te r  Col lege,  B.A., 1941 

Licensure: Tennessee, Minnesota, Missouri ,  Georg ia  
Board: I n t e r n a l  W d i c i n e  
Memberships: 

Rob e r t Lange 

Tennessee Nemorial Research Center  

Washington Un ive r s i ty ,  M.D., 1944 

American Assoc ia t ion  for t h e  Advancement of Science:  LX.4; 
Knoxvil le  Acad. Med.; Southern SOC. R e s . ;  C e n t r a l  SOC. Clin. 
R e s . ;  A m e r .  Coll .  Phys ic ians ;  I n t e r n a t i o n a l  SOC. of Kenatology 
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N a m e  : Nichael  S c o t t  Lawyer 
Position: 
School : Unive r s i ty  of I i s s i s s i p p i ,  B.P.A., 1968; J u r i s  Doctor, 1970 
Admissions: M i s s i s s i p p i ,  1970; U. S. District Court, Northern District 

S t a f f  Attorney,  Oak Ridge Associated U n i v e r s i t i e s  

of M i s s i s s i p p i ,  1970; U. S. Court  of Military Appeals, 1971; 
U. S. Tax Court, 1975; U. S. Court o f  Claims, 1975; 
U -  S. Supreme Court ,  1975 
Fede ra l  Bar Assoc ia t ion ;  Government C o n t r a c t s  and Adninis t r a t i v e  
Law Committees; M i s s i s s i p p i  Bar Assoc ia t ion  

Nemberships: 

N a m e  : 
Pos i t ion :  
School : 

Licensure  : 
Board: 

Memberships : 

N a m e  : 
P o s i t i o n  : 

School : 

Licensure  : 
Memberships: 

Thomas A. Liccoln  
Di rec to r ,  Health Div i s ion ,  Oak Ridge N a t i o n a l  Laboratory 
Macalester Collega,  St. Paul,  Minnesota, B.A. (Chsds tr f )  , 
1946; Un ive r s i ty  of Minnesota, Ninneapol is ,  Minnesota, 
M.S., 1949; M. D. 1950 
Rota t ing  I n t e r n s h i p ,  Ancker Hosp i t a l ,  S t .  Paul,?flnnesota, 
1949-50 
Tennessee, Minnesota 
American Board of P reven t ive  Medicine, by examinat ion,  
June 5 ,  1963 
Fellow I n d u s t r i a l  Medical Assoc ia t ion ;  Past P r e s i d e n t ,  
Tennessee I n d u s t r i a l  Medical Assoc ia t ion ;  American Academy 
of Occupat ional  Medicine; American Medical  Assoc ia t ion ;  
P a s t  P r e s i d e n t ,  Roane-Anderson County Medical  Soc ie ty  ; 
Treasurer ,  Board of Di rec to r s ,  Oak Ridge Regional  Plen t a l  
Health Center 

Clarence  C. Lushbaugh 
Chairman, Medical and Health Sc iences  Div i s ton ,  Oak Ridge 
Assoc ia ted  U n i v e r s i t i e s ;  D i rec to r ,  R a d i a t i o n  Emergency 
Ass i s t ance  Center /Tra in ing  S i t e  (REXC/TS) . 
Unive r s i ty  of Chicago, B - S . ,  1938 (Anatomy) 
Un ive r s i ty  o f  Chicago, Ph.D., 1942 (Pathology) 
Un ive r s i ty  of Chicago, M.D., 1948 (Pathology) 
Tennessee 
American Assoc ia t ion  f o r  t h e  Advancement of  Sc iences  ; American 
Soc ie ty  f o r  Experimental  Pathology; Assoc ia t ed  Researchers  
and C l i n i c i a n s  i n  Cancer; Soc ie ty  for Experimental  Biology 
and Medicine; Health Physics  Socie ty ;  Rad ia t ion  Research 
Soc ie ty ;  Soc ie ty  of Nuclear Medicine; American Pledical 
Assoc ia t ion ;  Tennessee S t a t e  EIedical S o c i e t y  

N a m e  : John T. Pu rv i s  
Pos i t i on :  Neurosurgeon, F o r t  Sanders P resby te r i an  Hospi ta l ,  

School : Unive r s i ty  of Tennessee College of Medicine, Memphis, Tennessee 
Licensure : 
Board : Amzrican Board of Neurological  Surgey 

Knoxvil le ,  Tennessee 

T enn es s ee 
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Name : Leonard A. Sagan 
P o s i t  i o n  : I n t e r n a l  Medicine, Research Adminis t ra t ion  
Schools : Stanford ,  A.B., 1950 

Unive r s i ty  of Chicago, M.D. , 1955 
Harvard, M.P.H. , 1965 
Dipl. Amer .  Board I n t e r n a l  Medicine; F e l l m  American C o l l e g e  
of Phys ic ians  

N e d e r s h i p s  : 

I n t e r e s t :  L a t e  e f f e c t s  of r a d i a t i o n  

N a m e  : 
P o s i t  i o n  : 
S choo 1s : 

Memberships : 

I n  teres ts : 

Name: 
Pos i t i on :  
School: 
Memberships : 

Name: 
P o s i t i o n :  
Schools: 

Menberships : 

t o 4 9 5 1 8  

W i l l i a m  Harold Stone 
G e n e t i c s ,  Immunology 
Brown Unive r s i ty ,  A.B., 1948 
Maine, M.S., 1949 
Wisconsin, Ph.D., 1953 
Genet ics  SOC. ; SOC. Human Genetics; American Assoc. Immunology; 
T ransp lan ta t ion  Socie ty ;  Sc ience  Research S o c i e t y  Amer. Animal 
S c i e n  ce 
Immunogenetics and immunochemical s t u d i e s  o f  b lood  groups ; 
imsnunology of f e r t i l i t y  and s t e r i l i t y ;  t r a n s p l a n t a t i o n  and 
t o l e r a n c e  

John B. S t o r e r  
D i rec to r ,  Biology Divis ion ,  Oak Ridgs N a t i o n a l  Labora tory  
Un ive r s i ty  of Chicago, M.D., 1947 
American Assoc ia t ion  f o r  Cancer Research; American S o c i e t y  
f o r  Experimental Pathology; Radia t ion  Research S o c i e t y ;  
Soc ie ty  f o r  Experimental Biology and Medicine; N a t i o n a l  
Counci l  on Radia t ion  P r o t e c t i o n  and Measurements 

Joseph F. Volker 
P r e s i d e n t ,  Un ive r s i ty  o f  Alabama, Birningham, Alabama 
Ind iana  Univers i ty ,  D . D S , 19 36 
Un ive r s i ty  of Rochester, A.B., 1938 
Unive r s i ty  of Rochester  , M. S . , 19 39 
Un ive r s i ty  of Rochester, Ph.D. , 1942 
Univ. Med. Sc i . ,  Bangkok, hon. D. Sc., 1967 
Univ. Lund, hon. Dr .  Ontol., 1965 
Unive r s i ty  of A l a b a m a ,  hon. D. Sc i . ,  1970 
Ind iana  Univ., hon. D. S c i . ,  1970 
Louis  P a s t e u r  Univ. , hon. D r .  , 1972 
Mem. U n i t a r i a n  Med. Teaching Mission, Czech. , 1946, G e r .  , 1948 
S p e c i a l i s t ,  U. S. Dept. S t a t e ,  Thai land,  1951- 
D i r .  Arizona Med. Sch. Study, 1960-1961 
Mem. I n s t .  Med. Nat. Acad. Sc i . ,  1971 
Men. Order of White Lion, Czech, 1946 
Comdr., Order of Crown, 1959 
Fe l .  Royal Col. Surg., 1961 
Comdr., Order of Falcon, Repub. Ice land ,  1969 
AAAS; SOC. Expl. Biol.  and Ned.; I n t .  Assn. Dent. R e s .  
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Kame: Joan a. !;oods 
Position: Psychiatr is t ,  Veterans Adslinistration Eospital ,  Murfreesboro, 

Tennes see  
School: University of Chicago School of Xedicine, B.S. and M.D., 1960 
Licensure : Tennessee 
Boards : American Board of Psychiatry and Xeurology 
Memberships: American Psychiatric Association 

American Nedical Association and Subsidiaries 

4 

. .  



Oak Ridge 
Associated O.ak Ridge, Tmnessct. 37S30 

Post Office i3ax i 17 

.-/ Universities Telephone 615 ~S-S-I I I  

April 7, 1977 

Dr. Robert Lange 
Assistant Director 
The University of Tennessee Memorial 

1924 Alcoa Highway 
Knoxville, Tennessee 37920 

Research Center and Eiospital 

Dear Bob: 

bledical and 
Health Sciences 
Division 

It turned out that your five responses on the gallium-68 EDTA 
proposal make up a majority of the Committee; and thus, we felt we 
could go forward with the IND. Therefore, I did not make calls to 
the other members of the Committee that have not been heard from. 
Perhaps, you ahd I can get in touch in another week or two if there 
are still some who have not responded. 

; Sincerely, 

Gould A. Andrews, M.D. 

GAA: dgb 



; 
.v ... c REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

48 
Karl F. Hcbner, M.D. ( 9 / 2 9 / 7 7  Minutes) 

Pr inc ipa l  I nves t i ga to r  ~ a ~ ~ a = ~ ~ = ~ ~ ~ r e u e 5 ~ = ~ ~  Ident. No. 

Pro ject  T i t l e  68Ga-EDTA f o r  Studies of Brain Lesions, Soft Tissue 

Malignancies, and Kidneys 

1. I n  the opinion o f  t h i s  committee the r i g h t s  and wel fare o f  the 
subjects i n  t h i s  p r o j e c t  o r  a c t i v i t y  w i l l  be protected. 
committee s tates t h a t  adequate safeguards against  any untoward 
ef fects  have been provided. 

The 

2. 

3. 

4. 

I n  the opinion o f  the committee the informed consent procedures t o  
be used i n  t h i s  p r o j e c t  w i l l  be both appropriate and adequate. The 
c o r n i t t e e  a l s o  f i n d s  t h a t  no inappropr iate psychological o r  socio- 
l o g i c a l  r i s k s  w i l l  e x i s t  for  the subjects invo lved i n  t h i s  pro ject .  

The committee seeks cont inuing communication wi th  the i nves t i ga to r (s )  
on t h i s  p r o j e c t  along the fo l l ow ing  l i nes :  

The first five patients are to be studied with special attention to the 
bladder dose and further investigations will depend upon the outcome of this 
study . 

Other committee coments: 

1 

Approve r/ -9 

Disapprove I 0 4 9 5 8 1  
- 

Chai man  o f  Cornmi &e< 

27 4 4 - 7 4  I 197 7 



DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE 

F O O D  AND D R U G  ADMINISTRATION 
ROCKVILLE. MARYLAND 20852 ! 

IND 13,383' 

C. C. Lushbaugh, Ph.D., M.D. 
Medical & Health Sciences Divis ion 
Oak Ridge Associated Universities 
Post Office Box 117 
Oak Ridge, Tennessee 37830 

Dear Dr. Lushbaugh: 

We acknowledge receipt of your Notice of Claimed Investigational Exemption 
fo r  a New Drug (IND) submitted pursuant t o  section 505(i) of the Federal 
Food, Drug, and Cosmetic Act. Please note the following identifying 
data: 

IND Number Assigned: 13,383 

Sponsor: C. C. Lushbaugh, Ph.D., M.D. 

Name o f  Drug: +- Gal  1 i urn 68 EDTA Injection 

Date o f  Submission: Apr i l  5, 1977 

Date of Receipt: April 7, 1977 

As sponsor o f  the clinical  study proposed i n  this IND you are now free ' 

t o  obtain supplies of the investigational drug,  b u t  i t  is  understood 
t h a t  studies i n  humans will not  be in i t ia ted  prior t o  30 days a f t e r  the 
date o f  receipt shown above. I f ,  w i t h i n  the 30 day period, we notify 
you of serious deficiencies which require correction before human 
studies can begin o r  which require res t r ic t ion o f  human studies until 
correction, i t  i s  understood t h a t  you will continue t o  withhold or 
r e s t r i c t  such studies until you are notified t h a t  the material you 
have submi t ted t o  correct the deficiencies i s  satisfactory. 

You are responsible for  compliance w i t h  the Federal Food, Drug, and 
Cosmetic Act and Regulations. This includes the immediate reporting of 
any alarming reactions i n  ei ther.  animal o r  human studies, and submission 
of progress reports a t  intervals not t o  exceed one year. 

I 
5 -. --- 

----_ _ _  - - ,> - -  
4 

,./- 



b i 
i Page 2 . 

A l l  future communications concerning this IND should be forwarded i n  
t r i p l i c a t e ,  ident i f ied w i t h  the IND number assigned, and addressed as 
f 01 1 ows : 

I 4 

I 

Bureau o f  Drugs HFD-150 
Attention: DOCUMENT CONTROL ROOM 17B-34 
5600 Fishers Lane 
Rockville, Maryland 20857 

Si ncerely yours, 

William J.  Gyarfas, M.D. 
Director 
D i  v i  si on o f  Oncology and 
Radiopharmaceutical Drug Products 
Bureau o f  Drugs 

J 

I049583 



. NOTICE OF CLAIMED INVESTIGATIONAL EXEMPTION FOR A NEW DRUG 

Medical and Heal th  Sciences Div is ion  (MEISD), Oak Ridge 

Associated U n i v e r s i t i e s  (ORAU) , O a k  Ridge, Tennessee 

Date: May 31, 1977 

1. NAME OF DRUG: GALLIUM-68 CITRATE. This drug w i l l  b e  d i s so lved  i n  a 
sterile, nonpyrogenic s a l i n e  s o l u t i o n  and adminis tered in t r avenous ly .  

2. COMPONENTS: 

a. Gallium-68 citrate.  

b.  Sodium citrate. 

c .  Sodium ch lo r ide .  

d. Water. 

3. QUANTITATIVE COMPOSLTLON: 

Since t h e  68Ga p re sen t  i n  68Ga c i t r a t e  i s  r a d i o a c t i v e  (T1/2 = 68  min.), 
w e  cannot state an exac t  r e l a t i o n s h i p  between t h e  components of this 
p repa ra t ion  a t  the t i m e  of admin i s t r a t ion .  From r a d i a t i o n  dosimetry 
cons idera t ions ,  however, we have determined that t h e  maximum 68Ga a c t i v i t y  
t o  be  adminis tered w i l l  no t  exceed 0.23 m C i  pe r  ki logram of body weight 
(a 15 m C i  dose f o r  a 70 kg s u b j e c t ) .  
68Ga and the  o t h e r  components i n  the p repa ra t ion  w i l l  be  determined by t h e  
t i m e  that  e l a p s e s  from t h e  e l u t i o n  and p repa ra t ion  of 68Ga i n  t h e  c i t ra te  
form and its admin i s t r a t ion  t o  t h e  p a t i e n t .  The composition s t a t e d  below, 
the re fo re ,  r ep resen t s  t h e  dose limits t h a t  w i l l  b e  adhered t o  f c r  t h e  
components i n  t h i s  ra f iopharmaceut ica l  p repara t ion :  

The q u a n t i t a t i v e  r e l a t i o n s h i p  between 

a. Gallium-68 c i t r a t e :  
(15 m C i  t o t a l  f o r  a 70 kg s u b j e c t ) .  

maximum of 0.23 m C i  pe r  ki logram of body weight  

b .  Sodium c i t r a t e :  m a x i m u m  of 0.5 mg p e r  ki logram of body weight  (35 mg 
t o t a l  f o r  a 70 kg  s u b j e c t ) .  

c. Sodium chlor ide :  maximum of 1.5 mg per  ki logram of body weight  
(105 mg t o t a l  f o r  a 70 kg s u b j e c t ) .  

d. Water: maximum of 0.15 m l  per  kilogram of body weight  (10 m l  t o t a l  
f o r  a 70 kg s u b j e c t ) .  
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4. SOURCE OF EEW DRUG SUBSTANCE: 

The 68Ga w i l l  be  sepa ra t ed  as needed from i t s  p a r e n t ,  68Ge,  by e l u t i o n  
of a 68Ge-68Ga genera tor  ob ta ined  from New England Nuclear (NEN) , Boston, 
M a s s .  
ethylenediamine te traace tate (NaZEDTA) ad jus t ed  t o  pH 7 .O . The e l u e n t  used w i l l  be a 0.005 M s o l u t i o n  of ster i le  disodium 

1 

5. METHODS, FACILITIES AND CONTROLS: 

Gallium-68 w i l l  b e  e l u t e d  from an NEN genera tor  u s ing  10 m l  p o r t i o n s  of 
a pH 7.0, 0.005 M Na2 EDTA s o l u t i o n .  These p o r t i o n s  of e l u t i n g  s o l u t i o n  
w i l l  b e  contained i n  i n d i v i d u a l  v ia ls  (Wheaton G l a s s  Co., Millville, N . J . )  
that have previous ly  been f i l l e d ,  capped and steam s t e r i l i z e d .  Each batch  
of vials  will have been checked be fo re  use f o r  s t e r i l i t y  and absence of 
pyrogens us ing  s t anda rd  USP techniques.  The 0.005 M EDTA s o l u t i o n  w i l l  be 
prepared by d i l u t i o n  of a 0.5 M EDTA s tock  s o l u t i o n  supp l i ed  by NEN. 

The e l u a t e  from t h e  68Ga gene ra to r  w i l l  b e  c o l l e c t e d  i n  a beaker  and 
mixed w i t h  an equa l  volume of reagent  grade concentrated hydrochlor ic  
acid.  The 68Ga contained i n  t h i s  Q 6 N H C 1  s o l u t i o n  of 68Ga EDTA w i l l  
b e  f r e e d  of EDTA and t r a c e s  of aluminum and 68Ge by t h e  an ion  exchange 
technique of Car l ton  and Hayes (1) as modified by H n a t a w i c h  (2), and the  
r e s u l t i n g  s o l u t i o n  of 68Ga c h l o r i d e  w i l l  then b e  converted t o  the c i t ra te  
form by t h e  combined procedures o u t l i n e d  below. 

The Q 6 N HC1 s o l u t i o n  of 68Ga EDTA from above w i l l  be run r ap id ly  through 
a Bio-Rad AG 1-X2, 50-100 mesh, 0.4 c m  x 2.5 c m  an ion  exchange column 
(ch lo r ide  form) that has  prev ious ly  been washed thoroughly,  f i r s t  w i t h  
pyrogen-free d i s t i l l e d  water (water f o r  inject j -on,  b a c t e r i o s t a t i c ,  U . S . P . ,  
Parke-Davis, D e t r o i t ,  Mich.) and then wi th  6 N HCL. The Bio-Rad AG 1-X2 
r e s i n  w i l l  b e  obta ined  from Bio-Rad Labora tor ies ,  Richmond, C a l .  It w i l l  
b e  washed f r e e  of f i n e s  and s t o r e d  i n  0 .1  N HC1 p r i o r  t o  use  i n  conversion 
of 68Ga EDTA t o  68Ga ch lo r ide .  
cons t ruc t ed  as needed from the b a r r e l  of a steri le 1 ml g l a s s  sy r inge  
(conta in ing  a p lug  of g l a s s  wool t o  support  t he  r e s i n ) .  
posable  p l a s t i c  s topcock (MX401, Medex Inc . ,  H i l l i a r d ,  Ohio) w i l l  b e  
a t t a c h e d  t o  the t i p  of t h e  sy r inge .  The flow through t h e  exchange column 
w i l l  b e  c o n t r o l l e d  by s e t t i n g  t h e  f l o w  c o n t r o l  on a s p e c i a l  add i t ion  
funnel  [I) so t h a t  the l e v e l  of t h e  68Ga EDTA - H C 1  i n  the column is h e l d  
j u s t  above the top of the r e s i n  bed. Following t h e  passage of a l l  t he  
68Ga EDTA-lie1 s o l u t i o n  i n t o  the ion-exchange coluinn, t h e  c o l u m  w i l l  then 
b e  washed w i t h  four  p o r t i o n s  of 6 N H C 1  ( t h e  volume o f  each wash be ing  
l a r g e r  than the previous wash t o  i n s u r e  complete r i n s i n g  of a l l  s u r f a c e s  
p rev ious ly  in con tac t  w i th  t h e  68Ga EDTA-HC1 s o l u t i o n ) .  
w i t h  a 0.4 ml (one void  volume) p o r t i o n  of pyrogen-free d i s t i l l e d  water 
w i l l  then be  made. (The s o l u t i o n s  pass ing  through the column,containing 
the  EDTA as w e l l  as t r a c e s  of aluminum and 68Ge,will b e  discarded.)  

The e l u t i o n  of t he  68Ga r e t a i n e d  by the  column w i l l  then b e  made w i t h  a 
1.0 ml p o r t i o n  of pyrogen-free d i s t i l l e d  water. 
allowed t o  run i n t o  a steri le beaker containing a s ter i le  magnetic 
s t i r r i n g  b a r ,  1.5 r n l  of 2.5% sodium c i t r a t e  s o l u t i o n  ( E l i  L i l l y  and Co., 
Ind ianapo l i s ,  Ind . ) ,  4 ml of pyrogen-free d i s t i l l e d  water  and 4 ml of 
sterile, nonpyrogenic 0.9% sodium ch lo r ide  s o l u t i o n  (sodium ch lo r ide  i n j . ,  

Columns f o r  68Ga EDTA conversion w i l l  be  

A steri le dis- 

A f i n a l  wash 

This  s o l u t i o n  w i l l  be  
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b a c t e r i o s t a t i c ,  U.S.P., Abbott Labora to r i e s ,  North Chicago, 111.) The 
resul.ti.ng s t i r r e d  s o l u t i o n  w i l l  b e  brought t o  a pH of 7.0 - + 0.4 w i t h  
1.0 N &OH using a pH meter and a combination e l e c t r o d e .  (The t i p  of t h e  
e l e c t r o d e  w i l l  b e  s t o r e d  i n  aqueous 0.9% benzyl  a lcohol  between uses . )  
The f i n a l  s o l u t i o n  of 68Ga c i t r a t e  w i l l  then  be  f i l t e r e d  through a s te r i le ,  
nonpyrogenic 0.22 1-1 m i c r o f i l t e r  (Mi l l ipore  Corp., Bedford, M a s s  .) i n t o  a 
precapped, p r e s t e r i l i z e d  vial  (Vheaton Glass).  A p o r t i o n  of t h i s  f i l t e r e d  
s o l u t i o n  w i l l  b e  removed f o r  rad ioassay ,  USP s t e r i l i t y  t e s t i n g  and pyrogen 
t e s t i n g  (using t h e  Pyro te s t  l imulus l y s a t e  technique [Difco Labora tor ies ,  
D e t r o i t ,  Mich.]). The s h o r t  h a l f - l i f e  of 68Ga (68 min) prec ludes  pyrogen 
t e s t i n g  w i t h  r a b b i t s  i n  t h e  convent ional  USP manner. 

Radioassay and v e r i f i c a t i o n  of r a d i o i s o t o p i c  p u r i t y  w i l l  b e  c a r r i e d  o u t  
by means of a sodium i o d i d e  d e t e c t o r  ( c a l i b r a t e d  wi th  NBS s tandards)  and 
a mul t ichannel  ana lyzer .  
0-2 MeV w i l l  b e  made a p a r t  of t he  permanent record . )  The v i a l  con ta in ing  
t h e  68Ga citrate w i l l  then b e  l abe led  as t o  i t s  assay and t o t a l  con ten t  
(see s e c t i o n  7). 
t r a t i o n ,  each 68Ga citrate dose w i l l  aga in  b e  assayed f o r  r a d i o a c t i v i t y  
con ten t  using a Capintec CRC-10 r ad io i so tope  c a l i b r a t o r  (Capintec Inc., 
Montvale, N . J . ) .  

P r epa ra t ion  of each ba tch  of 68Ga c i t ra te  f o r  c l i n i c a l  use w i l l  b e  c a r r i e d  
o u t  i n  a pos i t ive-pressure  c lean  room equipped w i t h  a v e r t i c a l  l aminar  
flow hood wi th  a n  a i r  c u r t a i n  (Envirco, Albuquerque, N.M.). All glassware 
used w i l l  be  p r e s t e r i l i z e d  by steam. Each ba tch  of 68Ga citrate w i l l  be 
given a b a t c h  number and a l l  p a r t i c u l a r s  relative t o  i t s  p repa ra t ion  and 
use w i l l  b e  en te red  i n t o  a master logbook. 

(A photograph of the gamma ray  spectrum from 

A f t e r  removal from the v ia l  and j u s t  p r i o r  t o  adminis- 

- 6 .  STATEMENT OF INFORMATION AVAILABLE TO TKE SPONSOR: 

a. P r e c l i n i c a l  and C l i n i c a l  I n v e s t i g a t i o n s .  

1. Animal  and human s t u d i e s  

Gal l im-67 citratepas supp l i ed  by New England Nuclear (NEN), North 
Billerica, Mass., i s  an approved new drug f o r  d i agnos t i c  use i n  the 
demonstration of c e r t a i n  malignancies such as Hodgkin's d i sease ,  lymphomas 
and bronchogenic carcinoma. This NDA c l a s s i f i c a t i o n  by FDA of NEN's 67Ga 
citrate p repa ra t ion  w a s  based a t  least i n  p a r t  on our i n s t i t u t i o n ' s  
p ioneer ing  work us ing  I N D  5489 (67Ga citrate). The s c i e n t i f i c  l i t e r a t u r e  
is now r e p l e t e  w i t h  documentation o f  the e f f e c t i v e n e s s  of 67Ga ci trate as 
an agent f o r  d e t e c t i o n  o f  malignancies i n  humans. It h a s  a l s o  been shown 
t o  b e  of use i n  t h e  d e t e c t i o n  of abscesses ,  p a r t i c u l a r l y  those i n  the  
ab domen. 

. -  

The drug p repa ra t ion  involved i n  t h i s  a p p l i c a t i o n  (Gallium-68 citrate) 
is e s s e n t i a l l y  t h e  same as N E N ' s  NDA G a l l i u w 6 7  c i t r a t e  except  t h a t  67Ga 
w i l l  b e  rep laced  w i t h  c a r r i e r - f r e e  68Ga, a pos i t ron  emitter having a h a l f -  
l i f e  of 68 minutes. Because of t h i s  f a c t  it is f e l t  t h a t  t h e r e  is s u f f i -  
c i e n t  information gene ra l ly  a v a i l a b l e  i n  the  l i t e r a t u r e  on the  use of 
c a r r i e r - f r e e  gal l ium rad ionucl ides  i n  both animals and humans t o  prec lude  
our  submission of d e t a i l e d  informat ion  i n  t h i s  app l i ca t ion  on t h e  expected 
t i s s u e  d i s t r i b u t i o n  of gallium-68 c i t r a t e  and t h e  l ack  of any p o s s i b l e  
t o x i c  e f f e c t s  t h a t  might r e s u l t  from t h e  use of i t .  An NEN gallium-67 
c i t ra te  package i n s e r t  is a t t ached  f o r  in format iona l  purposes. 
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4' 

v 

Our c l i n i c a l  i n v e s t i g a t i o n  of gallium-68 citrate w i l l  b e  c a r r i e d  o u t  wi th  
the use of a p o s i t r o n  tomograph (ECAT, manufactured by ORTEC Inc . ,  Oak 
Ridge, Tn.). The ECAT is a modified ve r s ion  of the p o s i t r o n  emission 
t r a n s a x i a l  tomograph (PETT) developed a t  Washington Un ive r s i ty ,  S t .  Louis,  
Mo. (3). Because of t h e  excep t iona l  r e s o l u t i o n  and t h r e e  dimensional  
imaging c a p a b i l i t i e s  t h a t  are a v a i l a b l e  wi th  the  ECAT, i t  i s  cons idered  
h igh ly  l i k e l y  t h a t  malignant l e s i o n s  can be  v i s u a l i z e d  as w e l l  w i t h  p o s i t r o n  
e m i t t i n g  68Ga (and poss ib ly  even b e t t e r )  than they can b e  w i t h  g a m  e m i t t i n g  
67Ga,  even though t h e  h a l f  l i f e  of 6 8 G a  (68 min.) w i l l  l i m i t  the time 
i n t e r v a l  over which imaging can b e  c a r r i e d  o u t  (Q 4 h r ) .  
have i n d i c a t e d  that tumor uptake of 67Ga reaches approximately 50% o f  its 
maximum l e v e l  w i t h i n  2-4 hours a f t e r  admin i s t r a t ion  ( 4 ) .  Inf  lanunatory 
processes  are w e l l  v i s u a l i z e d  wi th  67Ga w i t h i n  2 hours  a f t e r  a d m i n i s t r a t i o n  
(5). 
is now i n  the  process  o f  reviewing t h i s  app l i ca t ion .  
w i l l  no t  be  used c l i n i c a l l y  u n t i l  the  approval of bo th  this committee and 
t h e  FDA have been obtained. 

Animal s t u d i e s  

The ORAU-ORNL Committee on Human Studies  (see appendix f o r  membership) 
Gallium-68 citrate 

2. Radiat ion dosimetry 

The r a d i a t i o n  dose t o  t h e  whole body and v a r i o u s  organs from t h e  
in t ravenous  admin i s t r a t ion  of 68Ga c i t r a t e  has been e s t ima ted  by t he  M I R D  
C o w i t t e e  of the Socie ty  of Nuclear Medicine (6) .  
r e p o r t  on 68Ga ci trate is  shown in Table 1. The ORAU Medical Radionucl ide 
Committee has  approved t h e  use of 68Ga citrate from a r a d i a t i o n  dosimetry 
s t andpo in t  . 

Data from this MIRD 

b . Previous Marketing 

Gallium-68 citrate has no t  been marketed be fo re .  

c .  Drug Combination 

Gallium-68 citrate is no t  a combination of prev ious ly  marketed drugs. 

7. LABEL AND INFORMATIONAL MATERIAL: 

The l a b e l  t o  b e  used w i t h  62Ga citrate w i l l  have the fo l lowing  form: 

GA-68 CITRATE (FOR I . V .  I N J E C T I O N )  

Assay d i / m l  as of 

Volume m l  Batch No. 

Expi ra t ion  Time 

CAUTION: INVESTIGATIONAL NEW DRUG' 
CAUTION : RADIOACTIVE MATERIAL 

Oak RidEe Assoc, Univ., Oak Ridge, Tn. 

The i n v e s t i g a t o r s  p repa r ing  and adminis te r ing  t h i s  drug are working i n  
c l o s e  co l l abora t ion  i n  t h e  same i n s t i t u t i o n .  Therefore,  no formal 
information material w i l l  b e  prepared; however, each p a r t i c i p a n t  w i l l  be 
i s s u e d  a copy of t h i s  app l i ca t ion .  
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8. 

9 .  

10. 

-- 

SCIENTIFIC T R A I N I N G  AND EXPERIENCE OF INVESTIGATORS: 

The sponsor cons iders  t he  i n v e s t i g a t o r s ,  a l l  o f  whom are supported by 
competent a s s o c i a t e s ,  t o  b e  w e l l  q u a l i f i e d  t o  c a r r y  out  t h i s  research .  
See b i b l i o g r a p h i c a l  material i n  t h e  appendix about D r s .  Andrews , Hayes , 
H'hner, Pu rv i s ,  Washburn, and Wieland. 

PROGRESS OF THE INVESTIGATION: 

The p r i n c i p a l  i n v e s t i g a t o r  w i l l  b e  D r .  K a r l  F. Hcbner. 
of the i n v e s t i g a t i o n  and evidence of s a f e t y  and e f f e c t i v e n e s s  of t h e  drug 
w i l l  b e  eva lua ted  w i t h  advice from the ORAU Medical Advisory Committee 
and the ORAU/ORNL Committee on Human S tud ie s ,  by G. A. Andrews, M.D., 
R. L. Hayes, Ph.D., K. F. HGbner, M.D. and the  sponsor,  C.  C. Lushbaugh, 
Ph.D., M.D., Chairman of t h e  ORAU Medical and Health Sciences Div is ion  
(see a t t ached  lists and b iographies  i n  the  appendix). 

The progress of 

CLINICAL STUDIES : 

a. 

b. 

C. 

d. 

e. 

Objectives - To determine,using p o s i t r o n  tomography,whether 68Ga ( a  
pos i t ron  emitter w i t h  a h a l f  l i f e  of 68 minutes) can i n  t h e  citrate 
form provide d i agnos t i c  in format ion  s u p e r i o r  t o  t h a t  t h a t  can b e  
obtained w i t h  67Ga c i t r a t e .  

Source of p a t i e n t s  - P a t i e n t s  w i l l  come from the E a s t  Tennessee Chest 
Disease Hospi ta l ,  F o r t  Sanders Hospi ta l ,  Univers i ty  of Tennessee 
Memorial Research Center  and Hosp i t a l ,  and from p r i v a t e  phys ic ians .  
A l l  p a t i e n t s  w i l l  have the research  n a t u r e  of t h e  procedure exp la ined  
by the r e f e r r i n g  physician,  and, a f t e r  f u r t h e r  d i scuss ion ,  an icformed 
consent  form w i l l  b e  s igned  by each p a t i e n t  a t  ORAU (see a t t ached  
consent form). 

Categories of p a t i e n t s  - Five  d i f f e r e n t  ca t egor i e s  of p a t i e n t s  w i l l  
b e  s tud ied :  
d e s i r a b l e  t o  determine the s i z e  of t he  l e s i o n ( s )  and the  presence of 
metastases (20 t o  30 p a t i e n t s ) ,  (2) p a t i e n t s  w i t h  known o r  s t r o n g l y  
suspec ted  b r a i n  tumors primary o r  m e t a s t a t i c  (10 t o  20 p a t i e n t s ) ,  
(3) p a t i e n t s  w i t h  known or  s t r o n g l y  suspected abscesses ,  e s p e c i a l l y  
abdominal, med ias t ina l ,  and b r a i n  (15 t o  30 p a t i e n t s ) ,  (4) p a t i e n t s  
w i t h  sys temic  symptoms, i .e.,  f eve r ,  weight loss and unexplained 
anemia, who are suspec ted  of having o c c u l t  cancer  (15 t o  30 p a t i e n t s ) ,  
and (5) p a t i e n t s  suspec ted  of having inflammatory processes such as 
p a n c r e a t i t i s  (10 t o  20 p a t i e n t s ) .  
s t u d i e s  w i l l  b e  preceded by a s t anda rd  67Ga scan.)  

Dose - The dose of 68Ga w i l l  b e  n o t  more than 0.23 mCi/kg. Since 
i t  i s  a c a r r i e r - f r e e  nuc l ide ,  t he  chemical dose w i l l  b e  exceedingly 
small. W e  w i l l  no t  use the  agent i n  pregnant women, any p a t i e n t s  
under 18 y e a r s  of age,  o r  persons incapable  of g iv ing  informed 
consent. 

(1) p a t i e n t s  w i t h  known malignancies i n  whom i t  is 

(In most i n s t ances  68Ga c i t r a t e  

Blood l e v e l s  , e x c r e t i o n ,  chemical t o x i c i t y  - A l l  of t hese  problems 
have been worked ou t  f o r  67Ga, and i t  is known t h a t  68Ga  w i l l  behave 
i n  a f a s i o n  i d e n t i c a l  t o  t h a t  of 67Ga. 
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f .  Pro tocol  - The 68Ga c i t r a t e  doses., a f t e r  a f i n a l  assay  recheck, w i l l  
b e  i n j e c t e d  in t ravenous ly .  

Use of t h i s  machine, b u i l t  by ORTEC Inc . ,  of Oak Ridge, Tn., w i l l  n o t  
involve any conceivable mechanical hazard t o  t h e  p a t i e n t .  
may continue f o r  an hour o r  s l i g h t l y  more, depending on r e s u l t s .  The 
scan  s tudy  w i l l  i nc lude  r e c t i l i n e a r  whole body scans and s e c t i o n a l  
scans through t h e  body. 

Scanning w i l l  be  s t a r t e d  1 t o  2 hours  a f t e r  
. admin i s t r a t ion .  This w i l l  b e  done w i t h  the  new ECAT p o s i t r o n  tomograph. 

Scanning 

g .  Evaluat ion of r e s u l t s  - All o t h e r  r e l e v a n t  clinical and d i a g n o s t i c  
in format ion  w i l l  b e  c o r r e l a t e d  w i t h  t h e  scan  data ,  e s p e c i a l l y  subse- 
quent  gross  anatomical and h i s t o l o g i c  data obta ined  a t  su rge ry  o r  
autopsy. 
tumor scanning whether the  tomographic d a t a  w i l l  more than  compensate 
f o r  t h e  l o s s  of c o n t r a s t  r e s u l t i n g  from i n a b i l i t y  t o  delay t h e  scanning 
t o  allow f o r  e x c r e t i o n  and decreased blood l e v e l s ,  as is p o s s i b l e  w i t h  
67Ga because of i ts longer  h a l f - l i f e .  It is expected, on t h e  basis o f  
data now available, however, t h a t  abscesses  and b r a i n  l e s i o n s  may b e  
w e l l  s een  r e l a t i v e l y  e a r l y  a f t e r  admin i s t r a t ion  of t h e  agent .  

Eventual ly  i t  should be  p o s s i b l e  t o  determine f o r  g e n e r a l  

h. S ign i f i cance  - T h i s  technique may prove t o  b e  a s i g n i f i c a n t  advance 
i n  the d iagnos is  and l o c a l i z a t i o n  of c e r t a i n  inflammatory and n e w ,  
p l a s t i c  l e s i o n s .  The shor t en ing  o f  t h e  t i m e  requi red ,  as compared w i t h  
67Ga, is one advantage. 
l e s i o n s  may improve s t a g i n g  and planning of radiotherapy. 

Improved d a t a  on depth and e x t e n t  o f  n e o p l a s t i c  

i. Durat ion of s tudy  - W e  a n t i c i p a t e  completion of  the i n v e s t i g a t i o n  of 
p a t i e n t s  w i t h  malignant diseases w i t h i n  1 t o  2 years, and f o r  t he  less 
common cases w i t h  abscesses,  p a n c r e a t i t i s  and o t h e r  poor ly  def ined  
inflammatory processes ,  the s tudy  should not  exceed a p e r i o d  of 3 yea r s .  

11. The sponsor w i l l  n o t i f y  the  Food and Drug Adminis t ra t ion i f  the i n v e s t i g a t i o n  
is discontinued, and the  reason f o r  i t .  

12 .  The sponsor  w i l l  n o t i f y  the  i n v e s t i g a t o r s  i f  a new drug a p p l i c a t i o n  is 
approved. 

13. There are no p l a n s  f o r  s e l l i n g  t h i s  drug; Oak Ridge Associated U n i v e r s i t i e s  
i s  a n o n p r o f i t  corpora t ion ,  and ou r  i n t e r e s t  is  only i n  t h e  b a s i c  and 
in t roduc to ry  c l i n i c a l  research  phase of t h i s  work. 

The sponsor w i l l  n o t  permi t  i n i t i a t i o n  of c l i n i c a l  s t u d i e s  of 68Ga c i t ra te  
p r i o r  t o  30 days a f t e r  t he  date  of r e c e i p t  of n o t i c e  of t h i s  a p p l i c a t i o n  
by the Food and Drug Adminis t ra t ion.  He a l s o  w i l l  continue t o  wi thhold  
o r  t o  restrict c l i n i c a l  s t u d i e s  i f  reques ted  t o  do so by t h e  Food and 
Drug Adminis t ra t ion p r i o r  t o  the e x p i r a t i o n  of such 30 days. 

14. 
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April, 1976 

N e w  England Nuclear 
Atoml ight Place 

North Bitlerica, Mass. C1862 

GALLIUM CITRATE Ga 67 
FOR DIAGNOSTIC USE 

DESCRIPTION: Gallium Citrate Ga 67 is supplied i n  isotonic 
solution as a sterile. non-pyrogenic diagnostic radiopharma- 
ceutical for intravenous administration. Each milliliter of the 
isotonic solution contains 2niCi of Gallium Ga 67 on the calibra- 
tion date. as a complex lormed lrom 9ng gallium chloride Ga 67. 
2mg 01 sodium ciirate. 6.8mg sodium chloride, and 0.9% 
benzyl alcohol w/v  as preservative. The pH is adjusted to 
between 4.5-7.5 with hydrochloric acid and/or sodium hydroxide 
solution. Gallium Ga 67. with a half-life of 78 hours. iscyclotron 
produced by the proton irradiation of enriched zinc oxide, is 
essentially carrier-free and contains negligible concentrations 
of other radioactive isotopes. 

PHYSICAL CHARACTERISTICS 
Gallium Ga 67 decays to stable Zinc Zn 67 by electron capture 
with a physical half-life of 78 hours. 

TABLE 1. Principal Radiation Emission Data 
Radiation Mean %per Disintogration Mean Energy (keV) 
Gamma-2 38.0 93.3 
Gamma-3 23.9 184.6 
Gamma-5 16.1 ' 300.2 
Gamma-6 4.3 393.6 

TABLE 2. Gallium Ga 67 Decay Chart 
Hal l l i fe  78 Hours 

Hours - 
-48 
- 36 
.24 
- 12 
- 6  

0' 
6 

12 

Fraction 
Remaining 

1.53 
1.38 
1.24 
1.11 
1.05. 
1 .oo 
0.95 
0.90 

Hours 
30 
36 
42 
48 
54 
60 
66 
72 

Fraction 
Remaining 

0.77 
0 73 
0.69 
0.65 
0.62 
0.59 
0.56 
0.53 

Hours 
90 
96 
i 08 
120 
132 
144 
156 
168 

- 
Fraction 

Remaining 
0.45 
0.43 
0.38 
0.35 
0.31 
0.28 
0.25 
0.23 

78 0 50 
84 o,47 'Calibration Time. 

18 0.85 
24 0 81 

EXTERFJAL RAOlATtON 
The specific ganinu ray constant for Gallium Ga 67 is 1.6RlmCi-hr. 
at lcm. The lirst half value thickness of lead is 0.04min. k 
range of values lor the relative attenualion of the radiation emitted 
by this radionuclide that results lrom inierposition of various 
thicknesses of Pb is shown in Table 3. For example, the use 01 
8mrn ol Pb will decrease the external radiation exposure by a 
laitor of 61. 

TABLE 3. Radialion Attenuation by Lead Shielding 

mm 01 Pb Attenuation Factor mm of Pb Attenuation Factor 
Radiation Radialion 

~- 
1 4.2 5 22 
2 7 .o 6 31 
3 11 7 44 
4 15 8 61 

CLINICAL PHARMACOLOGY: Carrier-free Gzllium C!trate G3 67 
has been found to concentrate in certain viable primary an2 
metaslalic tumors. The mechanism of concentration is unkno?vn. 
but investigztional studies have shown that Gallium Ga 67 
accumulates in lysosonins and is bound to a soluble intracellular 

It hzs been reported in the scientilic literature that fc l lowi i i~  
intravenous injection. the highest tissue concentration of Gallium 
Ga 67 - other than tuniors - is in the renal cortex. After the 
first day. ,the maximum concentration shifts l o  bone and lymph 
nodes. and after the first week, to liver and spleen. Gallium is 
excreted relztivety slowly from the body. The average whole 
body retention is 65% after 7 days, with 26% having been 
excreted in the urine and 9% in Ihe stools. 

INDICATIONS AND USAGE: Gallium Citrate Ga 67 may be useful 
to demonstrate the presence and extent of certain malignancies 
such as Hodgkin's disease, lymphomas, and bronchogenic 
carcinoma. Positive Ga 67 uptake in lhe absence of prior symp- 
toms warrants folto.v-up as an indication of a potential disease 
stzte. 

CONTRAINDICATIONS: None known'. 

WARNINGS: Gallium Citrate Ga 67 should not be administered 
to children or to patii?rits who are pregnant or to nursing mothers 
unless the inlormation l o  be gained outweighs the potential 
hazards. Ideally. examinations using radiopharmaceutical drug 
products. especially those elective in nature of a woman of 
childbearing capability should be performed during the first 
few (approximately ten) days following the onset of menses. 
PRECAUTIONS: 

GENERAL 
A thorough hnou.lebge of the normal distribution of intravenously 
administe:ed Galliuiii Citrate Ga 67 is essential in order to 

~ 

~ 

I 
I 
I protein. ' 
I 
' 

i 

j 

I 

.. . Y 
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accurately interpret pathologic studies. 
The finding of an abnormal gallium concentration usually iinplies 
the existence of underlying pathology. but further diagnostic 
studies should be done to distingtiish benign Irom nialignanl 
lesions. Gallium Citrate Ga 67 is intended for use as an adjunct 
in Ihe diagnosis of certain neoplasms. Certain pa:tiologic con- 
ditions may yield up to 40% l a k e  negative gallium studies. 
Therefore a negative study wnnot be definilively interpreted as 
ruling out Itie presence of disease. 
Lymphocytic lymphoma frequently does not accumulate Gallium 
Ga 67 sufficiently for unequivocal imaging; and the use of galliuni 
with this histologic type of lymphoma is not recommended at 
this time. 
Gallium Citrate Ga 67, as well as other radioactive druys. inust 
be handled with care and approprizle safety measures should 
be used to minimize external radiation exposure to clinical 
personnel. Also, care should be taken to niiniinize radiation 
exposure to patients consistent with proper patienl managenient. 

CARCINOGENESIS 
No long Lerni animal studies have been perlorined to evaluate 
carcinogenic potential. 

PREGNANCYCATEGOHYC 
Adequate reproduction studies have not been performed in 
animals to determine whether this drug affects lertility in males 
of lemales. has teratogenic potential, or has other adverse 
elfects on the fetus. Gallium Citrate Ga 67 should be used iii 
pregnanl women only when clearly needed. 

NUHSING MOTI IERS 
Gallium Citrate Ga 67 has been found to accuniulate in breast 
milk and should not be used in nursing mothers. 

PEDIATRIC USE 
Safety and effectiveness in children have not been established. 

ADVERSE REACTIONS: Severe itching. erythema and rash , 
were observed in one patient of 300 studied. 

DOSAGE AND ADMINISTRATION: The recomniended adult 
(70kg) dose of Gallium Citrate Ga 67 is 2-5niCi. Gallium Citrate 
Ga 67 is intended tor intravenous administration only. 
Approximately 10% of the administered dose is excreted in the 
leces during the lirst week alter injection. Daily Iwa:ives and/or 
enemas are recommended lrom the day of injection until Ihe 
final iiriayes are obtained in order to cleanse the bowel of radio. 
active niaterial and minimize the possibility of lake positive 
studies. 
Studies indicate the optimal tunior !o background concentration 

of ratios are often obt3in~d about 46 hours post-injection. How- 
ever, considerable bio!ogical variability may occur in individudls. 
and acceptable images may be obtained as early as 6 hours and 
as late as 120 hours alter injection. 
The patient dose should be nieasured by a suitable radioactivity 
calibration system immediately prior to administration. 
Radiopharmaceuticals should be used by persons who are 
qualified by specilic training in Ihe safe use and handling of 
radionuclides pi oduced by nuclear reactor or particle accelerator 
and whose experience and training have been approved by \he 
appropriate yovernnient agencies auitiorized to license the use 
of radionuclides. 

RADIATION DOSlMETRY 
The dosimetry values listed in Table 4 lor Gallium Citrate Ga 67 
are those of the hllRD Committee.' 

TABLE 4. Dosimetry of Gallium Citrate Ca 67 
for Maxima! Dose 01 5mCi 

--- Rads/SrnCi 
Whole Body 1.30 Testes 

Radsl5niCi 
I .20 

Skeleton 2.20 Gastrointestinal Tract. 
Liver 2.30 Stoinach 1.10 
Bone Maxow 2.90 Small In!estille 1.80 
Spleen 7 . t5  Upper Large Intestine 2.EO 
Kidney 2.05 Lower Large Intestine 4.50 
Ovaries 1.40 

-___- 

'MIHD Dosc Esrmair  ficpori No. 2. J. Cucl l.kJ 14. 7315.6. 1 I Y i J ) .  

HOW SUPPLIED: Gallium Cilrate Ga 67 IS supplied sterile and 
non-pyrogenic for intravenous us*. Each ml contilins 2niCt 
of Gallium Ga 67 on the calibiation date, as a complex lormed 
from 9ng gallium chloride Ga 67, 2mg of sodium citrate, 6.6iny 
sodium chloride, and 0.9% benzyl alcohol w/v as preservative. 
The pH is adjusted to between 4.5-7.5 with hydrochloric acid 
and/or sodium hydroxide solution. 
Vials are available lrom 3rnCi to 16niCi in incremen!s 01 3niCi 
on calibration date. 

%contents of the vial are radioactive and adequate s h i e l d 3  
andhandling pmaulions must be maintained. 

Catalog Number NRP-121 

New England Nuclear 
Radiopharmaceutical Division 
Atornight Place. North Riilerlca. Mass. 01862 
Telephone 617-G67-9531 

P R l N l C D  I N  U.S.A. 511161 5.1065 

1049592 
;- . 
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TABLE 1 

Estimated' Radiation Dose t o  Humans from Intravenously Administered 
* 

Gallium-68 Citrate 

Tissue Rads/mCi Rads/l5 m C i  

Gas t r  o in t e s  t ina 1 tract 
Stoniach 

Small i n t e s t i n e  

Upper l a r g e  i n t e s t i n e  

Lower l a r g e  i n t e s t i n e  

Gonads 
Ovaries 

Testes 

0.042 0.63 

0.21 3.15 
0.23 3.45 

0.094 1.41 

0.048 0.72 
0.039 0.59 

Kidneys 0.089 1.34 

Liver 0.096 1.44 

Marrow 

Skeleton t 

Spleen 

To ta l  body 8 

0.10 1.50 

0.094 1.41 

0.13 1.95 

0.052 0.78 

* 
From r e f .  6. All dose ca l cu la t ions  assume a uniform d i s t r i b u t i o n  

of a c t i v i t y  i n  an'organ. 

Skeleton = bone + marrow. 

t Dose ca lcu la ted  assuming a uniform d i s t r i b u t i o n '  of r ad ioac t iv i ty  

in t o t a l  body. 

.- 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
Oak Ridge, Tennessee 

Consent f o r  Experimental T e s t  

4 

I author ize  the  performance upon 
(myself o r  name of p a t i e n t )  

of t h e  following test: Phase 11 radiopharmaceutical tests of g a l l i u m 6 8  c i t ra te  a s  an  
agent t o  d e t e c t  inflammatory processes and tumors of t he  b r a i n  and o t h e r  s o f t  t i s s u e s .  

complications have been explained t o  m e .  I understand t h a t  t h i s  test i s  no t  a treatment 
for my d i so rde r  nor is i t  being done pr imar i ly  f o r  my b e n e f i t ,  r a t h e r  t h a t  t h e  t es t  is  
f o r  experimental  purposes and i s  be ing  done only f o r  ga ther ing  information r e l a t e d  t o  my 
d isease ,  i t s  treatment,  o r  both. Fur ther ,  I understand that any information learned  from 
doing this  test becomes the  property of  ORAU and may b e  published i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of t he  s t a f f  of t he  Oak Ridge Associated U n i v e r s i t i e s  Medical 
and Health Sciences Division. 

The na tu re  and purpose of t h e  test, the  risks involved, and t h e  p o s s i b i l i t i e s  of any 

Date : 
(Pa t i en t  o r  person authorized t o  consent 
f o r  p a t i e n t )  

Witness : 

I 

1. 

2. 

3. 

4. 

5 .  

6 .  

7 

I have t a lked  wi th  - about t h e  proposed test t o  be  given 
.luding the following: 

This is a modified form of gallium-67 citrate, a radiopharmaceutical t h a t  has been 
approved by the  Food and Drug Administration as a new drug. 
t h a t  the p a t i e n t  w i l l  r ece ive  the gallium-67 has  been replaced by gallium-68, a 
pos i t ron  emitter. 

The drug a l s o  contains c i t r i c  ac id ,  a normal cons t i tuent  of t h e  body, i n  q u a n t i t i e s  
much less than those required t o  produce any measurable chemical e f f e c t  i n  t h e  body. 
P a t i e n t s  should f e e l  no e f f e c t  from t h e  drug. 

However, untoward e f f e c t s  are remotely poss ib l e  w i t h  any experimzmtal drug. 

The r a d i a t i o n  dose w i l l  be approximately 0.8 rad t o  the  whole body. 
tract w i l l  r ece ive  a h igher  dose, approximately 4 rads (roughly one t h i r d  the  yearly 
permitted occupational r a d i a t i o n  dose). 
as this has  some p o s s i b i l i t y  of con t r ibu t ing  t o  an increased inc idence  of cancer or  
leukemia. 
Committee and is be l ieved  s o  low as t o  make the  poss ib l e  b e n e f i t s  of t he  test f a r  
outweigh the poss ib l e  r i s k s .  

The p a t i e n t  w i l l  be  expected t o  d r ink  several g lasses  of water be fo re  the  gallium-68 
c i t ra te  is administered. 

Scans w i l l  be made with a s p e c i a l  tomographic scanner t h a t  makes use of t he  pos i t rons  
emi t ted  by gallium-68. 

The p a t i e n t  may withdraw from the  test a t  any t i m e .  

I n  t h e  gallium-68 c i t ra te  

The i n t e s t i n a l  

A l l  r a d i a t i o n  used i n  a d iagnos t ic  test  such 

This p o s s i b i l i t y  has  been considered by the  ORAU Medical Radionuclide 

-I 
D a t e :  

I 0 4 9 5 9 4  
(Inves t i g a t o r )  
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- Inves t iga to r s :  
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K. F. Hubner, M.D., Pr inc ipa l  Inves t iga to r  
G .  A. Andrews, M.D. 
R.  L. Hayes, Ph.D. 
J .  T. Purvis,  M.D. 

OKMJ/Or\NL Commit tee on Human Stud ies  : 

Gould A. Andrews, M. D. (Secretary) 
D i r e c t o r  of Clinical Appl ica t ions  
Medical and Health Sciences Div is ion  
Oak Ridge' Assoc ia ted  U n i v e r s i t i e s  
P. 0. Box 117 
O a k  Ridge, Tennessee 37830 

A. Ber t r and  B r i l l ,  N.D., Ph.D. 
Associate Pro fes so r ,  Dept. of Medicine 
Div i s ion  of Nuclear Nedicine & Physics 
Vanderb i l t  Un ive r s i ty  School of Medicine 
Nashville, Tennessee 37203 

Donald W. Goo&vin, Ph.D. 
YCLinister, United Church 
Chapel- on- the-Hill 

4 Oak Ridge, Tennessee 37830 

K a r l  F. Haner, M.D. 
Chief of  Ou tpa t i en t  Clinical S tud ie s  
Medical and Health Sciences Div is ion  
Oak Ridge Associa ted  U n i v e r s i t i e s  
P. 0. Box 117 ' 

O a k  Ridge, Tennessee 37830 

Melvin E. Koons, J.D. 
Y-12 Area, Builcling 9704-2 
Union Carbide Nuclear Conpany 
P. 0 .  Box Y 
Oak Ridge, Tennessee 37830 

Robert  D. Lange, M.D. (Chairman) 
Assis t a t  Director 
Unriversity of Tennessee 
Nemorial  Research Center & H o s p i t a l  
1924 Alcoa Highway 
Kno-mille, Tennessee 37920 
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Michael S c o t t  Lawyer, J.D. 
Staff Attorney 
Oak Ridge Associated Universities 
P. 0. Box 117 
Oak Xidge, Tennessee 37830 

Thomas A. Lincoln, M.D. 
Direc tor ,  Health Division 
Oak Ridge National .Laboratory 
Building 4500-N, Room K-122 
Oak Ridge, Tennessee 37830 

Clarence C .  LTshbaugh, Ph.D., M.D. (Ex officio) 
Chairman, Msdical & tiealtli Sciencss Division 
Oak Ridge Associated U n i v e r s i t i e s  
P. 0. Box 117 
Oak Ridge, Tennessee 37830 

John B. S t o r e r ,  M.D. 
D i rec to r ,  Biology Divis ion  
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 37830 

Joan B. Woods, M.D. 
P s y c h i a t r i s t  
Veterans Administration Hospital 
Nurf reesboro, Tennessee 37130 

OR4U Medical Advisory CommitteA: 

Geo.rge B. Hutchison, M.D. 
Profes so r  of Epidemiology 
Harvard Univers i ty  School of Pub l i c  Health 
55 Shat tuck  
Boston, Massachusetts' 02115 

John M. Johnston, Ph.D. 
Department of Biochemistry ' 

Univers i ty  of T e x a s  Medical School 
(Sou thwes t e rn )  
Dallas, Texas 75235 

David K u h l ,  M.D. 
Div is ion  of Nuclear  Medicine 
Room B2-128 
Center f o r  the Health Sciences 
Univers i ty  of C a l i f o r n i a  
Los Angeles, C a l i f o r n i a  90024 

Leonard A .  Sagan, Ph.D. 
I n t e r n a l  Medicine, Research Administration 
Assoc ia te  D i rec to r ;  Dept .  of Environmental Medicine 
Pa lo  Al to  PIedical C l i n i c  
300 Homer Avenue 
Palo Alto,  C a l i f o r n i a  94301 
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k!illiarn I€. Stone, 31.3. 
Profes so r  of Genetics 

, Univer::ity of Wiscoisin 
?fadison, Wisconsin 53706 

4 

Joseph F. Volker, Ph.D. (Ex o f f i c i o  member froin t h e  OX4U Board of Directors) 
Pres  i den t 
Univers i ty  of Ala>=, 
Birmingham, Alab an2 

N a m e  : Gould A .  ,?rlldre:Js 
P o s i t i o n  : I n t e r n i s t ,  Di rec tor  of C l i n i c a l  Appl ica t ions  
School: . Univers i ty  of Michigan, A.B., 1940 

Univers i ty  of Piichigan, N.D., 1943 
Licensure : Tennessee. 
Boards : I n t e r n a l  !.!edicine, Nuclear Efedicine 
Memberships: Society of E q e r i E e n t a l  Biology a d  Medicine; American 

A s s o c i a t i o i  f o r  Czncer Research; American Thyroid Assoc ia t ion ;  
Soc ie ty  of Xuclear Medicine; Southern Soc ie ty  f o r  C l i n i c a l  
Research; . I a ~ r i c a n  Nedical Association; American Assoc ia t ion  
f o r  t he  XGvancelrent of Sciences ; American Fede ra t ion  f o r  
Clinical .  Pssearch; Fellow, American College of Phys ic ians  ; 
America Society of Hematoloa (1968); Health Phys ics  
Socie ty  , E a s t  Tennessee Chapter; Tennessee Academy of Science; 
Tennessee 3lood C l &  

Name : A. B e r t r a i  B r i l l  
P os i t  i o n  : 

ScI100l: Gr inne l l ,  A . B . ,  1949 ' 

Associa te  Professor  of Medicine and Radiology, Vanderb i l t  
School of %dic ine  

Univers i ty  of Utah, LD., 1956 
Univers i ty  of Ca l i fo rn ia ,  Berkeley, Ph.D., 1961 
Tennes s c e 

of Nuclear YedichC; Radiation Research Soc ie ty ,  Americcan 
Thyroid Xssoc ia t ioa  

Medical Dl rec tor ,  Division of Radio logica l  Health, 
U. S. Pub l i c  Health Service,  1957-1964, Rockvi l le ,  Maryland 

Licensure : 
MeFberships: h e r i c a r r  , ~ s s o c i a i i o n  f o r  t he  Advancercent of Science; Soc ie ty  

Other I n d i c a t i o n  of E q e r i e n c e  and Competence: 

N a m e  : Donald W. Goodwin 
Pos i t i o n  : Minis te r ,  United Church, Chapel-on-the-Hill 
School: Bangor Theological Seminary, Bachslor of D i v i n i t y ,  1959 

Brown Univers i ty ,  Ph.D., 1965 
Mevberships: M i n i s t e r i a l  Standing, United Church of C h r i s t  
Addi t iona l  Member of var ious  boards which chm-ge from t i m e  t o  t i m e  

Information: 
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/ Kame :* 

P o s i t  i o n  : 
Schools : 

Pos i t ions  : 

Memberships : 

Interests : 

Name : 
Pos i t ion :  
Schools : 

P o s i t i o n s  : 

Memberships : 

.- Name: 
Schools : 

Licensure  : 
P o s i t i o n s  : 

Memberships : 
I n t e r e s t s  : 

R. L. Hayes 
D i r e c t o r  of Radiopharmaceutical Development, Chief S c i e n t i s t  
Univers i ty  of North Caro l ina ,  B . S . ,  1944 
Univers i ty  of North Carolina,  Ph.D., 1952 
Senior  Ci ie rnLs t ,  U. S .  Rubber Co., Eorth Caro l ina ,  1944 
U. S. A m y ,  1944-46 
ORAU Ekdical Div is ion ,  1950 - presen t  
American Chemical Soc ie ty ,  Soc ie ty  of  Nuclear Medicine, 
Re t i cu loendo the l i a l  Soc ie ty  
Developmznt of medical r a d i o i s o t o p i c  agen t s  ; r a d i a t i o n  
dosimetry 

George B. Hutchison 
Epidemiologist, Michael Reese Hospi ta l ,  Chicago, 66-present 
Harvard Univers i ty ,  A.E., 1943 
Harvard Univers i ty ,  E1.D. , 1951 
Harvard Univers i ty ,  M.P.B., 1960 
Fe l .  med. Lahey Clin. ,  52-55; asst. ned. d i r .  Equ i t ab le  L i f e  
Assurance SOC., U . S . ,  55-56; Health Ins .  Plan Greater New York, 
56-57; d i r .  res. Ci ty  Health Dept., New ?ark, 57-59; asst. prof .  
epidemiol. sch. pub. h e a l t h ,  Harvard, 6 0 4 1 ;  assoc.  p r o f .  61-66; 
Consult, Health Ins. Plan Greater New York, 57-present 
Fel. Am. Pub. Health Asn; Am. S t a t i s t .  Asn; World bled. Asn.; 
Asn. Teachers Prev. Med. 

Karl F. Hcbner (see a d d i t i o n a l  material a t  end of  appendix) 
2 y e a r s  of co l l ege  (last 2 y e a r s  of  Geman "high school") 
19 5 2-5 4 
Univers i ty  of Heidelberg, Germany, M.D., 1959 
Tennessee 
Senior  S t a f f  Member w i t h  c l i n i c a l  s t a f f  of the ORAU Medical 
Div is ion ,  1971 t o  p r e s e n t  
Research Assoc ia te  i n  Experimental Immunology, OPAU Medical 
Division, 1 9  6 7- 70 
Resident in P e d i a t r i c s ,  Univers i ty  o f  TGbingen, Germany, 

Resident i n  Clinical  Inves t iga t ion ,  Oak Ridge I n s t i t u t e  of 
Nuclear S tudies  (now Oak Ridge Associated U n i v e r s i t i e s ) ,  
19 6 2-6 4 
I n t e r n s h i p  ( ro t a t ing )  a t  2nd General H o s p i t a l  o f  the U. S. 
Army, and t h e  86th T a c t i c a l  Hospi ta l  of the U. S. A i r  Force, 
1960-61 
AMA, Tcnn. Med. Association 
C l i n i c a l  imnunology , treatment of n e o p l a s t i c  d i s e a s e s  of the 
bone marrow and lymphatic system, w i t h  s p e c i a l  interest  i n  
immuno therapy and t r ansp lan ta t ion  inmuno logy 

Medical School, 1964-67 
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Name : John Narsha l l  Johns toil 
Pos i t ion :  P ro fes so r .  of Biochemistry, Univers i ty  of Texas (Southwest) 

Schools: B.A., &s t ings  Colorado, 1949; Ph.D., Colorado, 1953 
Posi t ions :  

Med. School, Dal las ,  1966-present 

R e s .  Assoc. Walter Reed I n s t .  R e s .  53-55; Asst .  Prof. ,  
Univ.  of Texas  (Southwest) Medical School, Dallas, 55-57; 
Assoc. Prof. 57-60; Professor  60-66; N a t .  S c i ,  Found. Sr. 
R e s .  Fe l . ,  Univ. Lung, 62-63; U.S.A.R. 53-55 

Memberships: MAS; Am. Chem. SOC.; SOC. Exp. Biol. & Bled.; Am. SOC. Bio l .  
Chem. 

Name : 
Po s i t i o n  : 

School : 

MemSerships : 

Name : 
P o s i t  ion : 

School: 

Pos i t i ons :  

Licensure : 
Memberships : 

Boards : 

In te res t : 

N a m e  : 
P o s i t i o n  : 

S choo 1s : 

L i  cens u r  e : 
Board: 
Memberships : 

Melvin E. Koons 
Executiva Assista9t t o  Presidcr. t ,  Union Carbide Corpora t ion ,  
Nuclear Division, O a k  Ridge, Tennessee 
Univers i ty  of North Dakota, B.A., 1955; J u r i s  doc tor ,  1961; 
admi t ted  t o  p r a c t i c e  of Law: 

North Dakota, 1961; Tennessee, 1964; F e d e r a l  D i s t r i c t  
Court, North Dakota, 1961; E a s t  Tennessee, 1964; U. S. 
Supreme Court, 1966 

American Bar Association, P u b l i c  Contracts Sec t ion ;  F e d e r a l  
Bar Association, Government Contracts Committee, R & D 
Cont rac ts  Subcommittee; Tennessee Bar Assoc ia t ion ;  North 
Dakota Bar Association, Ward County, North Dakota, B a r  
As s o c i a t i o n  

David E. K u h l  
Chief,  Division of Nuclear Medicine 
P ro fes so r  of Radiological Sciences 
Univers i ty  of Ca l i fo rn ia ,  Los Angeles 
Temple University,  A.B., 1951 
Univers i ty  of Pennsylvania School o f  Medicine, K.D. ,  1955 
I n t e r n ,  Hosp., Univ. Pa., 55-56; r e s i d e n t  r a d i o l ,  58-62; 
Prof.  Radiol. 6 D i r .  D i v .  Nuclear Ned. ( u n t i l  f a l l  of 1976 
moved t o  Ca l i fo rn ia )  
Pennsylvania, C a l i f o r n i a ,  
American College of Nuclear Physicians;  Soc ie ty  of Nuclear 
Medicine; Fellow American College of Radio logis t s ;  R a d i o l o g i c a l  
Soc ie ty  of North A m e r i c a ;  Association of Un ive r s i ty  P a d i o l o g i s t s  
Founding Meniber American Board of Nuclear Medicine 
American Board of Radiology 
Radionuclide computed tomography 

Robert Lange 
Research Professor;  Ass i s t an t  D i rec to r ,  Un ive r s i ty  of 
Tennessee Memorial Research Center 
Macalester College, B.A. , 1941 
Washington Univers i ty ,  M.D., 1944 
Tennessee, Ilinnesota, Nissour i ,  Georgia 
I n t e r n a l  Medicine 
American Association f c r  t he  Advancement of Science: AX\; 
Knoxville Acad. Med.; Southern SOC. R e s . ;  C e n t r a l  SOC. C l i r i .  
R e s . ;  A m e r .  Coll. Physicians;  I n t e r n a t i o n a l  SOC. of  Kcmatology 
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Kame :* 
Pos i t ion :  
School: 
Admissions : 

Memberships : 

Name : 
Posi t ion :  
School : 

Licensure : 
Board: 

Memberships : 

N a m e  : 
Pos i t ion :  

School : 

Licensure : 
Memberships : 

Plichael S c o t t  Lawyer 
S t a f f  Attorney, O a k  Ridge Associated U n r v e r s i t i e s  
Univers i ty  of I K s s i s s i p p i ,  B.P.A., 1968; J u r i s  Doctor, 1970 
Miss i s s ipp i ,  1970; U. S. Dis t r ic t  Court, Northern Dis t r ic t  
of Miss i s s ipp i ,  1970; U. S. Court of Military Appeals, 1971; 
U. S. Tax Court, 1975; U. S. Court of C l a i m s ,  1975; 
U. S. Supreme Court, 1975 
Fede ra l  B a r  Association; Government Con t rac t s  and Adminis t ra t ive  
Law Committees; Miss i s s ipp i  Bar Association 

Thomas A. Lincoln 
Di rec to r ,  Health Div is ion ,  Oak Ridge Na t iona l  Laboratory 
Macalester College, St. P a d ,  Minnesota, B.A. (Chewistry), 
1946; Univers i ty  of Minnesota, Binneapolis,  Minnesota, 
M.S., 1949; 11. D. 1950 
Rotating In t e rnsh ip ,  Ancker Hospi ta l ,  S t .  Paul,Minnesota, 
19 4 9-5 0 
Tennessee, Minnesota 
American Board of Prevent ive  Medicine, by e x a d n a t i o n ,  
June 5, 1963 
Fellow I n d u s t r i a l  Medical Association; P a s t  P r e s i d e n t ,  
Tennessee I n d u s t r i a l  Medical Association; American Academy 
of Occupational Medicine; American Medical Assoc ia t ion ;  
P a s t  P re s iden t ,  Roane-Anderson County Medical Soc ie ty ;  
Treasurer ,  Board of Di rec tors ,  Oak Ridge Regional Mental 
Health Center 

Clarence C. Lushbaugh 
Chairman, Medical and Health Sciences Div is ion ,  Oak Ridge 
Associated Universities; Di rec tor ,  Radia t ion  Emergency 
Ass is tance  Center/Training S i t e  (REAC/TS) . 
Univers i ty  of Chicago, B.S., 1938 (Anatomy) 
Univers i ty  of Chicago, Ph.D., 1942 (Pathology) 
Univers i ty  of Chicago, M.D., 1948 (Pathology) 
Tennessee 
American 'Association f o r  the  Advancement of Sciences;  Amarican 
Socie ty  f o r  Experimental Pathology; Assoc ia ted  Researchers 
and C l i n i c i a n s  i n  Cancer; Soc ie ty  for Experimental Biology 
and Medicine; Health Physics Society;  Radia t ion  Research 
Socie ty ;  Soc ie ty  of Nuclear Medicine; American Pledical 
Assoc ia t ion ;  Tennessee S t a t e  Medical Soc ie ty  

Name : John T. Purv is  
. Posi t ion :  Neurosurgeon, Fort Sanders Presbyter ian  Hospi ta l ,  

Knoxville, Tennessee 
School : Univers i ty  of Tennessee College of Medicine, Memphis, Tennessee 
Licensure : Tennessee 

.- Board: American Board of Neurological Surgey 
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Kame : Leonard A. Sagan 
P o s i t i o n  : I n t e r n a l  Hedicinc, Research Administration 
Schools : Stanford,  A.B., 1950 

Univers i ty  of Chicago, M.D., 1955 
Harvard, M.P .H., 1965 

of Physic-ians 
Elemberships.: Dipl. Amer.  Board I n t e r n a l  Nedicine; Fellow hrserican College 

I n t e r e s t :  Late e f f e c t s  of r a d i a t i o n  

N a m e  : 
P o s i t i o n  : 
Schools: 

Memberships : 

I n t e r e s t s  : 

Name : 
Pos i t ion :  

. School: 
Elemberships : 

N a m e  : 
Posi t ion :  
Schools: 

Meherships : 

W i l l i a m  Harold Stone 
Genetics,  Immunology 
Brown Univers i ty ,  A. E. , 19 48 
Maine, M.S. ,  1949 
Wisconsin, Ph.D., 1953 
Genetics SOC.; SOC. Human Genetics;  American Assoc. Immunology; 
Transplan ta t ion  Socie ty ;  Science Research Soc ie ty  h e r .  Auinal 
S c ien  ce. 
Immunogenetics and immunochemical s t u d i e s  of 2, lood groups ; 
immunology of f e r t i l i t y  and s t e r i l i t y ;  t r a n s p l a n t a t i o n  and 
t o l e rance  

John B. S t o r e r  
Di rec tor ,  B i o l o g  Division, Oak Itidg? Nat iona l  Laboratory 
Univers i ty  of Chicago, t1.D. , 1947 
American Association f o r  Cancer Research; American Soc ie ty  
f o r  Experimental Pathology; Radiation Research Socie ty ;  
Soc ie ty  f o r  Experimental Biology and Medicine; Nat iona l  
Council on Radiation P r o t e c t i o n  and Measurements 

Joseph F. Volker 
P res iden t ,  Univers i ty  of Alabama, Bimingharn, Alabama 
Indiana  University,  D . D . S . ,  1936 
Univers i ty  of Rochester, A . B . ,  1938 
Univers i ty  of Rochester, M.S., 1939 
Univers i ty  of Rochester, Ph.D., 1942 
Univ. Med. Sci. ,  Bangkok, hon. D. Sc., 1967 
Univ. Lund, hon. D r .  Ontol., 196s 
Univers i ty  of Al'abama, hon. D. Sci.,  1970 
Indiana  Univ., hon. D. Sci . ,  1970 
Louis Pas t eu r  Univ., hon. D r .  , 1972 
Mem. Un i t a r i an  Ned. Teaching Mission, Czech., 1946, G e r . ,  1948 
S p e c i a l i s t ,  U. S. Dept .  S t a t e ,  Thailand, 1951- 
D i r .  Arizona Med. Sch. Study, 1960-1961 
Hem. I n s t .  lied. N a t .  Acad. S c i . ,  1971 
Men. Order of White Lion, Czech, 1946 
Comdr., Order of Crown, 1959 
Fel.  Royal Col. Surg., 1961 
Comdr., Order of Falcon, Repub. Iceland, 1969 
AAAS; SOC. Expl. Biol.  and Med.; I n t .  Assn. Dent. Res. 
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Name:. Joan 3. !v'oods 
Position: . Psychiatrist, Veterans Administration E o s p i t a l ,  Murf reesboro, 

Tennessee 
School: University of Chicago School of Yedicine, B.S. and M.D., 1960 
Licensure: Tennes see 
Boards : American Board of Psychiatry and Keurohgy 
Memberships: American Psychiatric Association 

d 

American Medical Association and Subsidiaries 

c 



Born: StrLegzu, Gemany, January 20; 1334 ' 

Citizenship: German; (herican I ra igrzt ion V i s a )  * -  

Schools : 
. -  

Easic Scriences and 1.12clical School, Univers-ity of 
If eiilelberg , Gemany, 1954-195 9 

Positions: OctoSer 1973 to present: Senior Rcsearch Scientj -s t ,  
Nedical and Health ScLences DLvision, 

. . Oak R i d e e  Associzred U n i v e r s i t i c s  
. -  

1971 - O c t .  1973 Senior Staff Meaber ~ ~ t t ' n  Cl:i?' f x a l  
staff of t h e  Weclical IJ iv isLion,  .02fiLU 

Research hssocAate i n  ExpsrLEzntzl 
Imunology, O!WJ' Wedical Divisi.on 

Reskident: rin Pediatr ics ,  UnLvers i ty  
of Tiibingen, Gemany, Medical School 

Resident in C l i n i c a l -  Invest ignEion,  
Oak R i d g e  I n s t i t u t e  of Nuclear S t u d i e s ,  
Oak R i d g e ,  Tenrresse2, (no;? Oak Ridge 
Assocfatecl Universities).  

1967 - 1970: 

1964 - 1967: 

. 1962 - 1964: 

1960 - 1361: 
. .  

Internship (rotating) at 2112 .General 
Hospital of t h e  If. S ,  Army; and at the 
86th Tactfcal Ilosplital gf the U. S, A i r  
Force 

S p e c i a l  Interests: Kuclcar mecllcine, clinical imunology, trea t nes t  and . 

d i a g n o s i s  0.E m o p l a s t i c  diseases with spec2n.l intcrcst: -j n 
ixmino3.og:ical a:etl:ods. 

Publ2catPons: Please sec appendcd list. 
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List oE Y u h l i c a t i o n s  

d 

1959 . 

19 65 

Gcngozinn, N- , Edwards, C. L., and Iliibner, 'K. ClinTcal and experin2ntal 

68, 1965, Abstract. 
. studies on the ef€cct oE pen-icil lnmine on antibody formatZion, C l i n ,  Res. 13: . .  . .  

Hzbner, Y,. and plrorm, D. 1.J. Scanning of the soTna1 subarachnozd space after -- intrathecal in-1 e c t i o n  of 13II labeled human s e e  

j 

465-1872, 1965. 
I . .  
I 

IIiibner, K, F. and Gengozian, N. Depression OF thc primary immune response by 
dl-peniclllanin2. Proc. SOC. Exp. Eiol. Msd . 118 : 551-565, .1965 . 
1966 

. .  - - -  

1967 I 

. !  
Gengozian, N. and Riibner, R. F. Effect of phytohemag$htinin (PILA) on an 
antibody-forming &stern. J. Xmunol .  99: 1:184-190, 1967, 

I 

. .  : 1 . .  
I 

- _  
1969 I 

i 

-EIZbner, K, F. 2nd Gsngozian, N. Critical variables of the Jerne plaque techniqu ?' 
as a p p l i e i l  to rodent an t ibody-fonninmstems - responding- to heterologous' red ce::: 
antigens, . 

. .  
-. 

J, I m u n o l .  102: 1:155-167, 1369. 

1970 

. .  - .  

Eriibncx, K, F. and Gengozian, N. Gxaft-versus-host 'reactivity bn spleens of 
mouse rad ia t ion  chineras.  In I F  Congres internat ional  d e  Radiobiologie et dc ., 

Physico-Chirnic d e s  Rayonnements, Evian, 1970. Abstract  of papzrs, p. 104, 1970, 
Abstract 399. 

-- - 
- 

19x1. - 
. .  

Gengozhn, 1J. and Hiibner, K .  F. "In s.itt1" v i s u a l i z a t i o n  of a-r;rr?Ft-vs--ftozt 

I .  --- reaction. J .  Xmunol. 106: 5:1159-1165, 1971. - -  
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Swrtzenbruber ,  D. C. and HGbner, 1:. F. 
d i s t r i h u c i o n  -in mouzc! t i s s u c - s .  
Elevcnth Annual  f.IecCin!:, New Orleans, 1971, 
1971, Abstract  583. 

--I Effcct of i r r a d h t z o n  on 67Ga 
111 A ~ e r i c s n  Society for C e l l  Ciology. 

.L 

Abstract of papers, p. 296, 

1972 

L i t t l e f i e l d ,  L. G., ZIiibner, K. F., and Steinman, X. 
i n  an American girl with Bark i t t  's Iymhoma. Nar.iid.5an CIirornosome Nexslettcr, 
Vol. 13: 2, Apri l  1972. 

Cytoxenet ic  studies 

1973 

Gengozian, R., Edwards, C, L., Vodopick, 11. A., and Kiiibazr, K. F, 

with ant i th57ocyte  g lobul in  'and t o t a l  body irradiAtio3. 
15: 446-454, 1973. 

Bone 
marrow t r . zns&mta t ion  i n  a leukemic patient f o11o:JZnz imxiilosuppression - 

Transplantation 

* Swartzendrub2r, D, C, and Hiibner, K. F, 
X-irradiation on ga l l fum-67  rctet-ition i n  mouse tissl.ies. 
457-466, 1973, 

E f fec t  of e x t e r n a l  whole-body 
Radia t .  Res. 55: 

SrJartzenZrcl'5zr, D. C. , Volfe, G., and Mibner, I;. F.. Gallium-67 l o c a l i z a t i o n  
in mouse'pzritone&l'cellsT J, Rtticuloendothel,  S O C ,  13: 379-360, 1973, 
Abs t rac t  72. 

. . .  - -  
d 

1974 

J 

E i i e c r  or anrigenzc -S t iku la t ion  of b'Ca uptake ' i n  15cnise ' IJ~phore t i cu lar  tissues. 
J. Reticulozixlothel. S - _  - -  ioc. 16: 30a, Abstract  Supple3snt ,  1974, . 

1975 

Hiibner, H. F. 
Profes s ionz l  Education Newsletter, Aier ican Cancer Socie ty ,  January 1975. 

Hiilncr, K. F. 2nd L i t t l e f i e  

The cur ren t  use  of ECG i n  active imun5therapy  of cancer.  

1 2 1 9-1 2 2 3 ,  -0 c t ob E!T 1.9 

Hiibner, K. F: ,  Gengozian, N., and Gilman, T. A. Suppression and recovery 
of t h e  imxixz response vE nZc& ' d u r i n g  and af f + - ' c h t o n i c .  eseasure to low+doSe- 
rate gama (6"Co) i r r a d i a t i o n .  

- 
I n t .  J. R a d i a t .  Biol. 25: 301-312, '1975, 

1976 

Lushbaugh, C. C., Cloutier;  R. J., Andrews, G. A., Beck, W. L., Hubner, K. F., 
and Berger, J. D. 
and physicla2 education for radiat ion emerEencies. In: Proceedings of the 
. Internat ion21 Atomic Energy Agency Symposium on Diagnosis and Treatment  of 
Incorporate3 Radionuclides, Vienna, 1975, pp. 565-577, 1976. 

"REACTS": A pragmatic approach for providing medical care  
d 
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1977 

EIiibner, K. F., Andrews, G. A . ,  Lushbaugh, C. C . ,  and Tompkins, E. 
A Follow-Up Study Program f o r  Persons  I r radiated i n  Rad ia t ion  Accident.:;. 
Presen ted  a t  the I n t e r n a t i o n a l  Symposium on t h e  Handling of Radiation- 
Accidents ,  February 28-March 2, 1977, Vienna, A u s t r i a .  To be published.  

Johns ton ,  Gerald S., Go, Mae F., Benua, Richard S., Larson, Steven PI., 
Andrews, Gould A., and &bner,  Karl F. 
- Disease: .- F i n a l  Report  of Coopera t ive  Group. 
J. N U ~ .  Ned., 1977. 

HGbner, Karl F.,  Andrews, Gould A, ,  Hayes, R. L . ,  Poggenburg, J. IC., and 
Solomon, Alan. Use of Rare E a r t h  Radionucl ides  and Other  Bone-Seekers 
in Eva lua t ing  Bone Lesions i n  P a t i e n t s  w i t h  N u l t i y l e  Myel-oma and Solitary 

67Ga-Citrate Imaging i n  Hodgkin 
Accepced fo r  p u b l i c a t i o n  

_I_ 

. Plasmacytoma. Accepted for p u b l i c a t i o n  i n  Radiology, 1977. 



Ident. No. -& 
APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

Date 
Karl F. Hcbner, M.D. ( 9 / 2 9 / 7 7  Minutes) 

Principal Investigator: -§e&d-Ar-A*drM-j-+k* 

Co-Investigators: Karl F. Hcbner, N . D .  

Ray Hayes, Ph.D. 

John Purvis, M.D. 

Title of Project: 
. 

68Ga-EDTA for Studies of Brain Lesions, Sof t  

Tissue Malignancies, and Kidneys 

I. Objectives of Experiment: 

To evaluate 68Ga EDTA in three clinical applications (1) as a detector 
of brain tumors and other brain lesions, (2) as a detector of soft 
tissue neoplasms in various parts of the body, and (3) as an agent for 
evaluating kidney structure and function. We plan to evaluate the 
agent in conjunction with a new instrument that will give multiple two 
dimensional patterns of distribution in various sampled cross-sections 
of the body. This is the emission computerized axial tomograph (ECAT) 
designed to detect and localize the annihilation radiations from 
positron emitting nuclides. 
minute half-life; it is readily available from a germanium-68 generator. 

68Ga is a positron emitter with a 68 

Whenever possible, other tests to confirm (or not confirm) the results 
of the new procedure will be obtained, so that a correct diagnosis can 
ultimately be arrived at, and an assessment made of the results. 
These additional tests will consist of a variety of radiologic and 
laboratory tests, as well as the results of surgery and autopsy when 
available. 

11. Methods of Procedure: 

Projects: (1) Detection and localization of brain lesions. 
(2) Detection of obscure soft tissue tumors. 
(3) Imaging of kidneys and urinary bladder. 
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*Patient selection criteria are as follows: 

Project 1 - Suspected or proven brain tumors and orher lesions with a 
breakdown of the blood-brain barrier. 

Project 2 - Only patients with a known diagnosis or' malignant disease 
are acceptable. 

Project 3 - Suspected or proven renal lesions, turors, cysts, or ex- 
trinsic lesions. 

In each project, a total of 30 patients will be stxdied over a one to 
two year period. 

Procedures for projects are as follows: 

Project 1 : 

Two glasses of water 30 minutes before injection of scanning 
agent. 

Intravenous injection of 0.23 
less. 

mCi 68Ga-EDTA/%g body weight or 

Blood samples (2 ml each) will be drawn through "Heparin lock" 
from an arm vein 2 min, 10 min, 30 min, and 60 min. after injec- 
tion for determination of blood disappearance by radioassay. 

Transaxial tomographic scans (ECAT) of the hezd will be obtained. 
Scanning starts 20 to 30 min. after the dose. 

ECAT scanning results will be compared with results obtained with 
11 conventional" nuclear-medical or roentgenographic techniques. 

Radioassay of blood samples and urine samples will provide new 
information for radiation dosimetry estimates for th is  scanning 
agent. 

Project 2: 

Demonstration of presence of tumor by 67Ga-citrate rectilinear 
scan and by biopsy is required. 

Obtain blood and total body background radioactivity before in- 
jection of dose. 

Two glasses of water 30 minutes before injection of scanning 
agent. 

Intravenous injection of 0.23 mCi 68Ga-EDTA/kg body weight or 
less at time 0. 

Blood and urine samples will be collected as outlined for Project 
1. 
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,(f) Transaxial tomographic images will be made with the ECAT. The 
level for the tomographic sections required will depend on the 
known location of the tumor. Scanning will be started 30 min. 
after injection. 

(g) Results of scans will be compared with results of other diagnos- 
tic images. 

(h) Blood and urinary activity will be used for dosimetry purposes. 

Project 3 : 

(a) 

(b) 

Two glasses of water 30 min. before injection of scanning agent. 

Intravenous injection of 0.23 mCi 68Ga-EDTA/kg body weight or 
less at time 0. 

( c )  

(d) 

Blood samples and urine samples as mentioned for Project 1. 

Transaxial tomographic images will be made of several sections of 
the abdomen including the entire renal area. 
with the ECAT, starting 30 min. after injection. 

Scans will be made 

(e) Scan results will be compared with IVP, ultrasound, or CT.images. 
* 

(f) Blood and urinary activities will be used to upgrade dose esti- 
mates to the patients. 

111. Possible Hazards and their Evaluation 

Chemical Hazards 

(a) Since the gallium-68 is carrier free, the amounts given will 
be exceedingly small. 
in which added carrier was given have shown little or no toxicity even 
when the amounts were hundreds of times as large as will be used 
here. 1 

Previous experience with radiogallium studies 

(b) The vehicle, the chelating agent disodium ethylenediamine - 
NNN'N' - Tetraacetic acid has been used in doses of 1 gram daily up to 
50 mg/kilo of body weight in treatment of hypercalcemia. 
to give a maximum dose of 17 mgm, which is far below toxic levels.2 

We propose 

(c) A very small amount of NaCl (not more than lmgm/kilo) and 
water are known to be safe. 

Radiation Hazards 

(a) The gallium-68 will give a whole body average radiation dose 
of 0.8 rad for the maximum administered dose proposed. Most doses 
will be smaller. We will use the minimal adequate dose for each 
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IV . 

purpose.  The organ r ece iv ing  t h e  h i g h e s t  dose w i l l  be  t h e  u r i n a r y  
b l adde r ,  which may receive a s  much as 30 rads .  We w i l l  a t t empt  t o  
minimize t h i s  by has t en ing  e x c r e t i o n  through h igh  water i n t a k e  and 
f r equen t  voiding.  
t o  young p a t i e n t s  w i th  a p o s s i b l e  good prognos is  w i l l  be ve ry  c a r e f u l l y  
cons idered ,  and an  a b s o l u t e  minimum w i l l  be  used. 
g iven  t o  persons  under 18 yea r s  of age  o r  t o  pregnant  women. 

Doses of t h e  rad iopharmaceut ica l  t h a t  w e  w i l l  g i v e  

No doses  w i l l  b e  

We p lan  t o  start wi th  a dose of 0.07 m C i  p e r  k i l o  i n  f i v e  
p a t i e n t s  and w i l l  c a l c u l a t e  b l adde r  dose on t h e  b a s i s  of e x c r e t e d  
u r i n e  r a d i o a c t i v i t y  and a d j u s t  t h e  f i n a l  dose t o  be  g iven  t o  subse- 
quent  p a t i e n t s  so t h a t  t h e  b ladder  r a d i a t i o n  dose w i l l  be kep t  g e n e r a l l y  
below 30 rads .  

The above procedures  and r a d i a t i o n  dose exposures  were cons ide red  
and approved by t h e  ORAU Medical Radionucl ide Committee a t  a meeting 
he ld  on March 14, 1977. 

(b) 
from the gene ra to r .  This  w i l l  b e  c a r e f u l l y  monitored and k e p t  w i t h i n  
less than  0.05% of t h e  ga l l ium dose,  which would c o n t r i b u t e  less than  
0.06 r a d  t o t a l  body r a d i a t i o n  exposure.  

There may be a small  amount of germanium-68 t h a t  e scapes  

Radio iso topes  and New Drugs 

T h i s  material has  been used c l i n i c a l l y  i n  t h e  p a s t  and r e p o r t e d  i n  t h e  
l i t e r a t u r e 3 , 4 , 5 , 6  wi thout  any untoward e f f e c t s  descr ibed .  Many of 
t h e s e  p a t i e n t s  were given smaller doses  than  w e  may r e q u i r e  f o r  t h e  
new ins t rument ,  however. The p r e p a r a t i o n  has  been adminis te red  to  
over  200 p a t i e n t s  a l t o g e t h e r .  

V. R e s p o n s i b i l i t y  of P r i n c i p a l  I n v e s t i g a t o r :  

The c l i n i c a l  i n v e s t i g a t o r s  r e spons ib l e  f o r  t h e  s a f e t y  of t h e  p a t i e n t s  
t o  b e  s t u d i e d  under t h i s  proposa l  a s s u r e  s a f e  a d m i n i s t r a t i o n  of t h e  
r a d i o a c t i v e  scanning agent  a t  t h e  lowest  p o s s i b l e  dose,  c l o s e  observa- 
t i o n  of t h e  p a t i e n t s  f o r  undes i rab le  s i d e  e f f e c t s .  Each p a t i e n t  (none 
younger than  18 y e a r s )  w i l l  be  proper ly  informed about  p o s s i b l e  (a l though 
u n l i k e l y )  s i d e  e f f e c t s  and t h e  s c i e n t i f i c  and p o t e n t i a l  d i a g n o s t i c  
va lue  of t h e  procedure be fo re  he  is asked t o  s i g n  a consent  form. 
copy of t h e  consent  form t o  be used is  a t t ached .  

A 

The i n v e s t i g a t o r s  are ob l iga t ed  t o  s t o p  t h e  p r o j e c t  i f  unexpected un- 
toward e f f e c t s  should occur i n  any of t h e  p a t i e n t s .  
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Division Review: 

The application described above has been reviewed and approved. 

Tit le 
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Date 



Ident. h'o. 48 

OAK R I D G E  ASSOCIATED UXIVERSITIES 
Oak Ridge, Tennessee 

Consent for Experimental Test 

I authorize the performance upon 
(myself or name of patient) 

of the following test: 
ethylenediamine-N,N,N'N'-tetraacetic acid (68Ga-EDTA) as an agent to detect brain, 
soft tissue or kidney tumors, and/or non-tumorous lesions in brain or kidneys. 

The nature and purpose of the test, the risks involved, and the possibilities 
of coaplications have bcen explained to me. I unc?erstand that this test is not a 
treatment for my disorder nor is it beiiig clone primarily for nry benefit, rather that 
the test is for experimental purposes and is being done only for gathering informa- 
tion related to my disease, treatment or both. Further, I understand that any in- 
formation learned from doing this test becomes the property of ORAU and may be pub- 
lished in the scientific literature at the discretion of the staff of the Oak Ridge 
Associated Universities Medical Division. 

Phase I1 Radiopharmaceutical Tests of 68Ga-labeled 

Date: 
(Patient or person authorized to consent 
for patient) 

. Witness: 

I have talked with about the proposed test to be 
given including the following: 

1. This is a modified radioactive drug: [ Ga-ethylenediamine-N,N,N'N'-tetraacetic 68 

acid (a chelating agent)] which differs from the previously known and medically 
approved form of this drug only by the fact that it is labeled with G8Ga, 
The drug contains the isotope 68Ga and a chelating agent in quantities much less 
than those required to produce any measurable chemical effect in the body. 
Patients should feel no effect from the drug. 

However, untoward effects are remotely possible with any new drug. 

The radiation dose will be no more than 0 . 8  rad to the whole body, and probably 
less. 
(approximately twice the yearly approved occupational dose.) 
in a diagnostic test such as this has some possibility of contributing to an 
increased incidence of cancer or leukemia. 
by the ORAU Nedical Radionuclide Committee and is believed so low as to make 
the possible benefits of the test far outweight the possible risks, 

Blood samples (2 ml) will be drawn at frequent intervals during a period 1-1/2 
hours after administration for research purposes, and urine samples will also 
be collected for 2 period of 2-3 hours. 
cause some discomfort. 
the isotope arid one for an inlying sample collecting tube. 

The patient will be expc:cted to drink several glasses of water before and during 
the procedure. 

2. 

3. 

4. 
The bladder will receive a higher dose, possibly as much as 30 rads 

All radiation used 

This possibility has been considered 

5 .  

The venipunctures will inevitably 
We hope to limit them to two - one for adminktering 

% I 6 .  
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7. Scans w i l l  be made with a special tomographic scanner. 

8. The p a t i e n t  may withdraw from the test  at  any time. 

Date: 
Inves ti gator  
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IND 13,383 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PURLIC HEALTH SERVICE 

FOOD A N 0  OHUG AOMtNISTRATION 
ROCKVILLE, MARYLAND 20857 

M O V 2  i 1977 

C. C. Lushbaugh, Ph.D., M.D. 
Medical C Health Services Division 
Oak Ridge Associated Universities 
P.O. Box 117 
Oak Ridge, Tennessee '37830 

Dear Dr. Lushbaugh: 

Reference is made to your Notice of Claimed Investigational Exemption for 
a New Drug for Gallium Ga 68 EDTA Injection. 

We have completed our review and have no objection to initiation of 
your proposed clinical investigation as originally planned, but we 
request that you submit the following information: 

. 

Protocols should be amended to state prospectively the 
criteria by which the efficacy of these studies will be 
evaluated. 

Chemical 

1. Ebe list of components should be expanded to include 
Ge as the parent nuclide of the investigational drug 

to be eluted from the nuclide generator. Further, the 
adsorbant should be in this list. 

Qualifications of the technical personnel who are 
responsible for the integrity and uniformity of 
the drug batch to batch, 

2. 

3. The positron-photon cow with shield and collecting 
apparatus should appear in g8cutaway diagram to 
clarify preparation of the Ga. 

f 

! 

. 
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4. A copy of t he  gamma ray  spectrum from 0-2 MeV should 
be made p a r t  of t h e  Notice. 

5 .  The fol lowing a d d i t i o n a l  i n fo rna t ion  on t h e  packaging 
s y s t e m  : 

a. Type of glass used t o  f a b r i c a t e  the  
f i n a l  drug container .  
r e f e r  t o  t h e  U.S .P .  XLX (19751, page 
644. 

The size of t h e  g l a s s  v i a l  and t he  
volume of t h e  drug f i l l e d  i n t o  t h e  
v i a l .  

We suggest  you 

b. 

c.  I d e n t i f i c a t i o n  of t h e  manufacturer of 
t h e  rubber  c losure ,  and i t s  formulation. 
Your s u p p l i e r  may a i d  you i n  t h i s  regard.  

6. We are u n c e r t a i n  whether you measure hydrogen i o n  con- 
c e n t r a t i o n  o r  p a r t i c u l a t e  mat te r  i n  t h e  f in i shed  dosage 

% form. P lease  c l a r i f y .  

7. An information brochure for c l i n i c a l  i n v e s t i g a t o r s  should 
be developed. 

You may u s e  a copy of t h i s  l e t t e r  t o  inform the  appropr ia te  l i c e n s i n g  
agency t h a t  t he  FDA has permit ted your c l i n i c a l  i n v e s t i g a t i o n  of Galliuiu 
G a  68 EDTA I n j e c t i o n .  

Please submit t h e  requested information promptly. 

S incere ly  yours,  

D i rec t  or 
Divis ion  of Oncology and 
Radiopharmaceutical Drug Products  
Bureau of Drugs 

. 
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December 12, 1977 
- 

Food and Drug Administration . 
Department of Health, Education,. and Welfare 

Rockvill e, Maryland 20852 
Q 5600 Fishers Lane 
e .  

Attention: Ns, Rita Pessot t i  

Re: DMF 2583 

Dear Ms. Pessotti :  

T h i s  le t ter  trill serve a s  authorization f o r  Or, R. L. Hayes, 
Oak Ridge Associated Universities, Medical and Health Sciences 
Division, t o  r e f e r  t o  the above Drug Itaster F i l e  Procedure f o r  
the preparation of  the Gallium48 Generator. T h i s  procedure 
was submi t t ed  by the Nuclide and Source Division o f  the New 
England Hucl ear Corporation on Dzce:nbsr 16, 1975. 

Dr.',Hayes and his associates a r e  authorized t o  c i t e  this 
protocol i n  support o f  their IND covering the  use o f - t h i s  
product i n  their investigations.  

-.. 

- ---. 

Sincerely, 

. NEW EGGLAND IIUCLEAR 

GPT: sm 
cc: Dr. R. L. Hayes 

Gerald P. Tercho 
Section Leader, Radionucl ides 

*Nuclide and Source Divis ion  . 
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Spectrum of Gallium-68 from 0-2 MeV 

n 



-- 

, I  
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AMENDXENT TO CLINICAL PROTOCOL OF IND 613,383 

(GALLIUM %DTA INJECTION) . 

The Phase I1 clinical studies proposed on page 7 and 8 (Section 10 
of the original IM)) include: 

a. 

b. Detection and localization of brain lesions 

Imaging of kidney and bladder 

- .  
c. Detection of obscure soft tissue tumors 

The efficacy of 68Ga-EDTA in conjunction with the Emission Computerized 
Axial Tomograph (ECAT) will be evaluated by comparing its diagnostic 
information with the diagnostic value of other radiological methods and 
agents and/or surgery and autopsy. 

For pro j e& (a) intravenous pyelograms, echograms , and CT scans w i l l  
be the conventional diagnostic procedures used for comparison with the 
experimental approach. 
all of these tests before being reEerred to us. 
of the diagnosis will be sought whenever possible. 

However, a patient may or may not have undergone 
Histologic confirmation 

Project (b) involves comparing 68EDTA-ECAT scans of the brain with 
9gmTc-pertechnetate brain scans and CT-transmission scans. 
68Ga-EDTA will be evaluated especially for its potential to detect strokes 
earlier than "routine brain scans." 
for neoplastic lesions if possible. 

In addition, 

Biopsy information will be obtained 

In project (c) the criterion to evaluate 68Ga-EDTA as a potential 
tumor scanning agent (especially of highly vascular tumors) is diagnostic 
information obtained by conventional 68Ga-citrate scintigraphy and biopsy 
or autopsy. 

c 

- .. 
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Oak Ridge Post Office Hox I 17 iMcdical and 
Associated O a k  Ridge, Tennessee 37830 Health Sciences 
Universities Telephone 615 483-8411 I> i v i sion 

December 15, 1977 

W i l l i a m  J. Gyarfas, M.D. 
e Direc tor ,  Div is ion  of Oncology and 

Radiopharmaceutical Drug Products 
Bureau of Drugs 
Food and Drug Administration 
Rockville, Maryland 20857 

Re :  I N D  13,383 

Dear D r .  Gyarfas: 

This letter w i l l  ac t  as an answer t o  the  questions r a i s e d  i n  
your let ter of November 2, 1977, regarding our IND 13,383 on Gsllium-68 
EDTA In j ec t i o n .  

Medical 

o r ig ina  1 
The c l i n i c a l  s t u d i e s  proposed on page 7 and 8 (Section 10 of t h e  
IND) include: 

a. 
b.  Detection and l o c a l i z a t i o n  of b r a i n  l e s i o n s  
c. Detection of  obscure s o f t  t i s s u e  tumors 

The e f f i c a c y  of 68Ga-EDTA when used i n  conjunction with t h e  Emission 

Imaging of kidney and bladder 

Computerized Axial Tomograph (ECAT) w i l l  b e  evaluated by comparing t h e  d iagnos t ic  
information so obtained w i t h  conventional d iagnos t ic  methods and/or surgery 
and autopsy as follows: 

For p r o j e c t  (a) conventional intravenous pyelograms, echograms, and 
CT scans w i l l  be used f o r  comparison w i t h  the 68Ga-EDTA-ECAT approach. 
p a t i e n t  may o r  may n o t  have undergone a l l  of these  tests before  being r e fe r r ed  
t o  us. 
poss ib le .  

A 

H i s to log ic  confirmation of t h e  diagnosis w i l l  be  sought whenever' 

P ro ' ec t  (b) w i l l  involve a comparison of 68Ga-EDTA-ECAT scans of t h e  
b r a i n  with 9 i! mTc-pertechnetate b r a i n  scans and CT-transmission scans.  I n  

Biopsy 
add i t ion ,  68Ga EDTA w i l l  be evaluated e s p e c i a l l y  f o r  i ts  p o t e n t i a l  f o r  
de t ec t ion  of s t r o k e s  a t  earlier t i m e s  than "routine b r a i n  scans." 
information w i l l  be obtained f o r  neop las t i c  l e s ions  when poss ib le .  

In p r o j e c t  (c) t he  c r i t e r i a  f o r  eva lua t ing  68Ga EDTA as a p o t e n t i a l  
tumor scanning agent  e s p e c i a l l y  wi th  highly vascular  tumors) w i l l  be the  
use of conventional 6jGa-citrate sc in t igraphy and biopsy o r  autopsy. 
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' Chemical 

1. I n  S e c t i o n  2, t h e  fo l lowing  a d d i t i o n s  should b e  made: 

e. Gallium-68 Germanium-68 gene ra to r  (as source  of Ga-68). 
f. Aluminum oxide  (as suppor t  f o r  Ge-68). 

2. The p r e p a r a t i o n  of th is  radiopharmaceut ical  is  under the super-  
v i s i o n  of R. L. Hayes, Ph.D. (see p. 20 of the I N D  a p p l i c a t i o n  f o r  b i o g r a p h i c a l  

Athens, Tn., h a s  t e c h n i c a l  r e s p o n s i b i l i t y  f o r  the p r e p a r a t i o n  and q u a l i t y  
c o n t r o l  of Gallium-68 EDTA. 
of rad iopharmaceut ica ls  f o r  human use ,  bo th  w i t h  r o u t i n e  NDA k i t  p r e p a r a t i o n s  
and w i t h  our .  i n s t i t u t i o n ' s  i n v e s t i g a t i o n a l  p r e p a r a t i o n s  and h a s  handled t h e  
radiopharmacy involved  w i t h  e leven  I N D ' s .  B i l l y  L. Byrd, B.S., Chemistry, 1956, 
Aus t in  Peay Un ive r s i ty ,  Clarksville, Tn., and John J. R a f t e r ,  B.S., Biology, 
1953, Tennessee Technological  Un ive r s i ty ,  Cookevi l le ,  Tn., ac t  as backups 
f o r  Car l ton  i n  the p r e p a r a t i o n  of Gallium-68 EDTA. 

0 material). James E. Ca r l ton ,  B.S., Chemistry, 1961, Tennessee Wesleyan Col lege ,  

H e  has  had e x t e n s i v e  expe r i ence  i n  t h e  p r e p a r a t i o n  

3. A drawing o f  t h e  NEN Ga-68 gene ra to r ,  as modified by us f o r  
This g e n e r a t o r  i s  s t o r e d  behind a 

New England Nuclear has g iven  
maintenance of sterility, is a t t ached .  
l e a d  brick s h l e l d  i n  a laminar flow hood. 
permiss ion  f o r  u s  t o  c i t e  their Drug Master F i l e  (DMF 2583). See the a t t ached  
copy of their le t ter  t o  the Food and Drug Adminis t ra t ion .  

3 
4. 

0-2 MeV is a t t ached .  
A copy of the a n n i h i l a t i o n  and gamma ray  spectrum of Ga-68 from 

5. W e  are us ing  the packaging system supp l i ed  by E. R. Squibb and 
Sons Inc. ,  P r ince ton ,  J.J. This is their Evacuated S t e r i l e  C o l l e c t i n g  Vial, 
L i s t  08868, i n t ended  f o r  u se  w i t h  Squibb's Mini tec  (Tc-99m) Generator .  I n  
answer t o  your  d e t a i l e d  ques t ions  concerning t h i s  packaging s y s  tern, t h e  
fo l lowing  is  p e r t i n e n t :  

a. The g l a s s  used is USP Type I. The con ta ine r  is  s u p p l i e d  t o  

b .  The capac i ty  of the c o n t a i n e r  system is 20 m l .  Tlie f i n a l  

c. Squibb informs us  t ha t  t h e  manufacturer of the c o n t a i n e r  

Squibb by Wheaton Glass Co., Mil lv i l le ,  N . J .  

volume of t h e  drug s o l u t i o n  is 10 m l .  

c l o s u r e  is Tompkins ( l i s t  number B0848). It is  f a b r i c a t e d  from gray b u t y l  
rubber  by Tompkins. 

6 .  
f inal  drug s o l u t i o n ,  s i n c e  as i n d i c a t e d  on page 2 of our  I N D  w e  m i c r o f i l t e r  
the s o l u t i o n  dur ing  its i n t r o d u c t i o n  i n t o  the f i n a l  drug con ta ine r .  However, 
as a check a g a i n s t  t h e  i n a d v e r t e n t  u se  of a ruptured  m i c r o f i l t e r  membrane, 
t h e  f i l t e r  is bubble  t e s t e d  immediately a f t e r  t h e  f i l t r a t i o n  p rocess ,  
have n o t  been t e s t i n g  the pH of t h e  Ga-68 genera tor  eluate, s i n c e  t h e  e l u e n t  
has i n  each case been  p rev ious ly  ad jus t ed  t o  pH 7.0 (page 2 of ou r  I N D ) .  

W e  do n o t  make any measurements f o r  p a r t i c u l a t e  matter i n  the 

We 
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However, we p lan  i n  the f u t u r e  t o  check the  pH of  the f i n a l  saline-Ga-68 
mixture  using a pH meter and a combination e l ec t rode .  W e ,  t he re fo re ,  reques t  
that IND 13,383 be  changed i n  s e c t i o n  5 on page 2 of our IND t o  s u b s t i t u t e  
f o r  the s i x t h  sentence the fol lowing s ta tement:  "After mixing ,and t e s t i n q  
the  pH (7.0 + 0.5) us ing  a pH meter and a combination e l e c t r o d e ,  the s o l u t i o n  
w i l l  b e  f i l t e r e d  through a steri le,  nonpyrogenic 0.22 y m i c r o f i l t e r  (Mil l ipore 
Corp., Bedford, Mass .) i n t o  a precapped, p r e s t e r i l i z e d  evacuated v i a l  (E. R. 
Squibb and Sons Inc. ,  Pr ince ton ,  J. J., l ist  08868) ." 

e 7. As i n d i c a t e d  on page 6 i n  s e c t i o n  7 of our  IND, this radiopharma- 
c e u t i c a l  w i l l  n o t  b e  used ou t s ide  of our  i n s t i t u t i o n .  A l l  i n v e s t i g a t o r s  
involved i n  this s tudy have received a copy of the o r i g i n a l  IND app l i ca t ion .  
They w i l l  a l s o  rece ive  a copy of t h i s  correspondence. W e  f e e l  that prepara t ion  
of a formal  brochure above and beyond the  IND'material a l ready  made ava i l ab le  
would b e  redundant, and by its na tu re  probably less informative than the 
material t h a t  has  been and w i l l  b e  d i s t r i b u t e d  t o  our s t a f f .  

W e  t r u s t  that these answers t o  your quest ions concerning our  IND 
13,383 w i l l  m e e t  w i t h  your approval.  

. .  Sincere ly  yours,  

CCL: bb c 
C. C. Lushbaugh, Ph.D., M.D. 
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O J ~  Ridge 
A s s  o c i a t e d 
Uili versi t ies 

ivJcctic.,ii cin:i 
i -1 e a! t 11 Sc i cnc cs 
Ili v I s i  OR 

August 7 ,  1978 

William J, Gyarfas, M.D. 
Director, Division of Oncology and 

Bureau of Drugs 
Food and Drug Administration 

Radiopharmaceutical Drug Products 

.I Rockville, Maryland 20857 

Dear -Dr. Gyarf as : 

IA?) 13,383 

This is a progress report on our clinical studies with gallium-68 D T A  
( I N D  13,383), for (a) imaging of kidney and bladder, (b) detection and locali- 
zation of brain lesions, and (c) detection of obscure soft tissue tumors.. 

h 

4 
The gzllium-68 EDTA was given to eight patients with proven or suspected 

Scans were made with an emission conputerized axial tonograph 

Initial evaluation of urinary excretion and whole body 

brain lesions. 
(ECAT). The radiopharaaceutical and the procedure is well tolerated; there 
were no side effects. 
retention studies indicate that our estimation of masinally 30 rads to the 
urinary bladder 60 minutes after a 15 m C i  dose to a 70 kg person is roughly 
correct as discussed on page 5 of the IND submitted to your office. 

We have found that strokes can easily be visualized with positron 
emission tonography and this radiopharmaceutical. The number of cases 
studied is still too small for an adequate comparison with conventional brain 
imaging with 99mTc-pertechnetate. We have not had an opportunity yet to look 
at soft tissue or renalnalignancies. Our OR4U/ORNL Committee on Human 
Studies was informed on July 10, 1978, that this research projec t  continues 
to be on active status. 

Please let me know if you need further information. 

C. C. Lushbaugh, M.D. 
Chairman 

CCL : d g  7 

t 0 4 4 b 2 4  
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3.  Are there any planned changes? 
- .. 1 

No 

4 .  Do you wish the project to be continued? 

Yes 

7’ 

5. Comments: 

None 

7 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. Hubner 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE : 3/2/81 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly all principal investigators of ongoing proposals present a 
progress report to the Committee on the status of their proposals. Each 
.proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of Project: MALIGNANCIES, AND KIDNEYS 

3/17/81 

68~~-EDTA FOR STUDIES OF BRAIN LESIONS, SOFT TISSUE 

Proposal No.: 48 Date Approved: 4/27/77 

Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

2. Report any complications. ‘ J . 9  , 
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3 .  Are there any planned changes? No 

Y 5  4 .  Do you wish the  project  t o  be continued? 

5 .  Comments. V r n t  



ORAU/ORNL COKMITTEE ON KUMAN STUDIES 

TO : D r .  Karl HGbner 

FROM: Dianne Gresham, S e c r e t a r y  - Committee on Human S t u d i e s  

RE : Progres s  Repor ts  

DATE: February 18, 1982 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S t u d i e s  r e q u i r e  that 
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p r e s e n t  a 
progres s  r e p o r t  to t h e  Committee on the s t a t u s  of t h e i r  p roposa ls .  Each 

t o  cont inue.  P l e a s e  answer t h e  q u e s t i o n s  below and add any o t h e r  i n f o r -  
mat ion you f e e l  p e r t i n e n t  and r e t u r n  by 8 .  7987 
( I f  a d d i t i o n a l  space  i s  needed, p l e a s e  u s e  t h e  back-of  th i s  form o r  
a t t a c h  extra shee t s .  

T i t l e  of P r o j e c t :  Ma l imanc ie s ,  and Kidneys 

-proposa l  must be rpviewed by t h e  Committee yea r ly  f o r  research p r o j e c t s  

- 
Ga-EDTA f o r  S tud ie s  of Brain Lesions,  So f t  Tissue 28 

Proposa l  No.: 48 Date Approved: Apr i l  27, 1977 

~ 

Signa tu re  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

2 .  Report  any compl ica t ions .  m . ~  
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3.  Are t h e r e  any planned changes? P O  

4 .  Do you wish t h e  p r o j e c t  to be continued? -_ 

, 



Oak Ridge Associated Universities 
--_I 

MEMORANDUM 
Cb' 
tu Dianne Gresham Dr. K .  F.  Hibner FROM 

DATE A p r i l  6 ,  1982 COPIES TO F i l e ,  Committee on Human Studies  

SUBJECT APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE 

The Committee on Human Studies  approved f o r  continuation Proposals 38a 
and 38b, 39-39b, 45-45b, 48 and 48a, 51,  54, 57,  and 68. 
any changes or  problems t o  t h e  Committee Chairman. Thank you f o r  your 
a s s i s t a n c e  and cooperation. 

Please report 

dg 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. Karl F. Hcbner, ORAU, M&HSD 

FROM : Dianne Gresham, Secretary - Committee on Human Studies 
RE : Progress Reports 

DATE : March 23, 1983 

The guidelines for the ORAU/ORNL Committee on Human Studies require that 
yearly a l l  principal investigators of ongoing proposals present a 
progress report to the Cormittee on the status of their proposals. Each 
proposal must be reviewed by the Committee yearly for research projects 
to continue. Please answer the questions below and add any other infor- 
mation you feel pertinent and return by April 6. 1983 
(If additional space is needed, please use the back of this form or 
attach extra sheets.) 

Title of Project: Malignancies. and Kidneys 
68G~-EDTA f o r  Studies of Brain Lesions, Soft Tissue 

Proposal No.: 48 Date Approved: 4/27/77 

Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

Ten clinical studies were done with 68Ga-EDTA, all in patients 
having proven or suspected focal neoplastic cerebral lesions. 
68 

of the blood brain barrier. Also useful in differential 
diagnosis of tumor versus stroke. 

Ga-EDTA is a useful imaging agent for examining the integrity 

2. Report any complications. 

No complications were observed. 
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3 .  Are t h e r e  any planned changes? 

No changes planned. 

4 .  Do you w i s h  t h e  p r o j e c t  t o  b e  c o n t i n u e d ?  

Yes 

5 .  Cqmments. 

None 



Oak Ridge 
Associated 
Universities Memorandum 

Dianne Gresham 
Dr. Lange 

From Karl F. Hcbner, M.D. To 

Date June 22, 1983 Copies to File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved f o r  continued study Proposals 38a and 
38b, 39-39b, 45-45b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. 
May 6 .  Dr. Lange has not sent to me a copy of his reply to your letter. This 
proposal should be discussed again at the next meeting of the Committee. 

It will be circulated with the minutes of the Committee meeting on 

Thank you for your assistance and cooperation. 

1049633 



. -  

ORAU/ORi\% COEIITTEE ON HL!’ STUDIES 

TO : D r .  Karl F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, Sec re t a ry  - Committee on Human S t u d i e s  

RE : Progres s  Reports  

DATE : A p r i l  23 ,  1984 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S t u d i e s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing p roposa l s  p r e s e n t  a 
p rogres s  r e p o r t  t o  t h e  Conimittee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each 
proposa l  must be  reviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  
t o  cont inue .  P l e a s e  answer t h e  ques t ions  below and add any o t h e r  i n f o r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
(If a d d i t i o n a l  space i s  needed, p l e a s e  use  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  shee ts .88  

T i t l e  of project:  . Malignancies,  and Kidneys 

May 7 ,  1984 

Ga-EDTA f o r  S tud ie s  of Brain Lesions,  So f t  T issue  

4/27/77 Proposa l  No.: 48 Date Approved: 

LcL-i T .  . - l L L  ( f ( 2 d  t y  
Signa tu re  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

-.. 
1. Report p rog res s  made i n  p a s t  yea r .  

Only two p a t i e n t s  were s tud ied  dur ing  t h e  last  12 months. 

2.  Report  any compl ica t ions .  

No complicat ions.  



- 2 -  

3 .  Are there any planned chznges? 

No changes. 

4 .  Do you wish the project to be continued? 

Keep active. 

5. Comments. 

None. 
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Oak Ridge 
Associated 
Universities Memorandum 

D r .  Karl F. Hubner From Blanche Carden & e&% To 

June 12, 1984 copies ,,File, Committee on Human Studies Date 

Subject REIPFWED BY CO?lf.ILTTEE ON KIMBN S T U D P 3  

Proposals 38a, 38b, 39, 39a, 39b, 45, 45a, 45b, 48 

Studies on May 25,  1984. 
these proposals, please report them to the Committee Chairman. 

48a, 48b, 51, 54, 54a, 

If there should be any changes or problems with 
68, 68a and 69 were approved f o r  continuation by l! t e Committee on Human 

bbc 



o Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

November 14, 1984 

DL3 m 

M E M O R A N D U M  

To : Expedited Review Committee 

From: Lynn Reeves, Secretary 
ORAU/ORNL Committee on 

Subject: AMENDMENT TO IND 13,383 FOR CLINICAL USE OF 68GA-EDTA 
(COMMITTEE IDENT. NO. 48) 

Dr. Hiibner has requested that I send a copy of this 
letter from Dr. Crook to you for your information and any comments 
you wish to make. 



Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

M E M O  R A N D  U M  

To : D r .  Crook n 

From : 
Lynn ORAU/ORNL Reeves, Committee Secre ta ry  on &- Human Studies  

Subject: PROGRESS REPORTS 

The guide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposals present  a yea r ly  progress 
r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  proposals. Each proposal 
must be reviewed by t h e  Committee yea r ly  f o r  research  p r o j e c t s  t o  continue. 

P lease  answer t h e  ques t ions  below and add any o t h e r  information you f e e l  
p e r t i n e n t  and r e t u r n  by Apri l  10, 1985. ( I f  a d d i t i o n a l  space is needed, 
D l e a s e  use t h e  back of t h i s  form o r  a t t a c h  e x t r a  shee t s . )  

68Ga-EDTA f o r  Studies of Brain Lesions, Sof t  Tissue Malignancies, f 

T i t l e  of Pro jec t :  and Kidneys 

Proposal No.: 4 8  Date Approved: 1977 

4/19/85 
Signature of P r idJ ipa l  Inves t iga to r  Date Signed 

1. Report progress made i n  p a s t  year:  

No c l i n i c a l  s tud ie s  performed. 

2. Report any complications: 

None 
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STATUS REPORT ON RESEARC)! PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
RY THE ORAlJ/ORNL COPMITTEE OM llUMAM STUDIES 

(Apr i l  2 6 ,  1985) 

48 68Ga-EDTA for Studies  of Brain Les ions ,  S o f t  T i s sue  Malignancies ,  and 
Kidneys (Crook) 

Proeres s 

No c l i n i c a l  s t u d i e s  performed. 

Complications 

None. 

Chanees 

l!o changes. 

Continuation 

Keep a c t i v e .  

Comments 

Mon e.  



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

Mcttlical arid 
Hcalth Scierices 
Division 

A p r i l  17, 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. James Crook 

mum: Lynn Reeves, Sec re t a ry  
ORAU/ORNL Committee on Hum 

SIJaJECT: PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Conunittee on Human S tud ie s  r e q u i r e  t h a t  y e a r l y  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p re sen t  a progres s  r e p o r t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each proposa l  must be  reviewed 

Please answer t h e  
ques t ions  below and add any o t h e r  information you f e e l  p e r t i n e n t  and r e t u r n  by 
e, 1986. ( I f  a d d i t i o n a l  space is needed, please use  t h e  back of t h i s  form 
o r  a t t a c h  extra shee ts . )  

T i t l e  of Pro jec t :  

Malignancies, and Kidneys 

by t h e  Committee y e a r l y  f o r  r e sea rch  p r o j e c t s  t o  cont inue .  * 

b 
1 68Ga-EDTA f o r  Studies of Brain Lesions, S o f t  Tissue 

-- 

Proposal  No. 48 Date 1977 

\A/ 
Signature  of  P n c i p a l  I n v e s t i g a t o r  

1. Report p rogress  made i n  t h e  p a s t  year .  

~ f L f l A d  

\ 2 .  Report any compl ica t ions .  b-- 
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3 .  Are there any planned changes? & 

“I.- 4. Do you wish the project t o  be continued? 

5 .  Comments. 
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Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr . James Crook 
FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Title of Project: 48 
Malignancies, and Kidneys 

Please 

68Ga-EDTA for Studies of Brain Lesions, Soft Tissue 

Proposal No. 48 Date Approved: 1977 

1 

Signature of Uincipal Investigator 

1. Report progress made in the past year. 

Date Signed 

\ 

2. Report any complications. 

I 0 k 9 b 4 2  
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3 .  Are there any planned changes? 

4. Do you wish the project to be continued? fa-. 

5. Comments. 
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o Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE : June 1988 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Title of Project: 
Malignancies, and Kidneys 

Please 

48 68Ga-EDTA for Studies of Brain Lesions, Soft Tissue 

Proposal No. 48 DATE APPROVED: 1977 

,/7 L+ 
Principal Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications. 
None. 
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3 .  Are there any planned changes? 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
None. 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 
Malignancies, and Kidneys 

48 68Ga-EDTA for Studies of Brain Lesions, Soft Tissue 

Date Approved: 1977 

1. Report progress made in the past year. 

No patient doses administered 

2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Associated 
Universities 

Post Office Box 1 1  7 
Oak Ridge. Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. Please 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Title of Project: 
Malignancies, and Kidneys 

48 68Ga-EDTA €or Studies of Brain Lesions, Soft Tissue 

Proposal No. 48 DATE APPROVED: 1977 

L Y -  Ld- 
siaature of Principal Investigator Date Signed 

1. Report progress made in the past year. I JO  SKtet.4 yk-% 

2. Report any complications. bJ 
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3. Are there any planned changes? 

Y- 4.  Do you w i s h  the project to be continued? 

5. Comments. N w .  



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 
Malignancies, and Kidneys 

48 68Ga-EDTA for Studies of Brain Lesions, Soft Tiesue 

Date Approved: 1977 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4. DO you wish the project to be continued? 

Yes 

5. Comments. 

None 

1 0 4 S b 4 9  



Associated 
Universities 

Post Office Box 11 7 
Oak Ridge, Tennessee 37831 -01 1 7 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

PROM: 

RE: 

Karl Hubner/Chairman, Committee on Human Studies $$ 
Committee Action on Active Proposals 

DATE : June 28, 1990 

Your project number 48  *l6'Ga-EDTA for Studies of Brain Lesions, Soft Tissue 
Malignancies, and Kidneys" was reviewed and approved at our last meeting on 
June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 



Ident No. 48c - 

Associate6 Post Office Box 117 
Unrversities Oak Ridge. Tennessee 37830 

November 8,  1984 

W i l l i a m  J. Gyarfas, M.D. 
D i r e c t o r ,  Div is ion  of Oncology 

Bureau of Drugs 
Food and Drug Adminis t ra t ion  
Rockvi l le ,  MD 20857 

and Radiopharmaceutical Drug Products 

Dear Dr. Gyarfas: 

Your a t t e n t i o n  i s  c a l l e d  t o  our o r i g i n a l  I n v e s t i g a t i o n a l  New Drug Appli- 
c a t i o n ,  IND 13,383 and t h e  amendment of March 9,  1983 t o  a l low us to use  t h e  
closed-bed i o n i c  68Ge-68Ga gene ra to r  ob ta ined  from N e w  England Nuclear (Nm) , 
Boston, Massachusetts, as a source of 68Ga for t h e  p r e p a r a t i o n  of 68Ga EDTA 
f o r  c l i n i c a l  s t u d i e s .  

The r a d i o a c t i v i t y  level of t h e  68Ge has now decayed t o  t h e  p o i n t  where 
we can no longer o b t a i n  q u a n t i t i e s  of 08Ga adequate for c l i n i c a l  s t u d i e s .  
Rather than purchase an ent i re  new gene ra to r ,  we would l i k e  t o  recharge  our  
p r e s e n t  one wi th  approximately 10 m C i  of 68Ge. 
t o  t h e  SnOZ bed, t h i s  can r e a d i l y  and eas i ly  be done by pass ing  t h e  68Ge through 
t h e  p re sen t  genera tor  i n  a 1R hydrochlor ic  a c i d  s o l u t i o n .  
of t h e  C"EGe, t h e  column w i l l  be thoroughly washed wi th  c e r t i f i e d  1N HC1 (F isher  
S c i m t i f i c ,  FE i r  Lam, New J e r s e y )  and t h e  e luan t  measured f o r  66Ge leakage. 
The K a t e r i a l  will no t  be used u n l e s s  i t  conforms t o  t h e  contamination levels 
of 65Ge breakthrough from t h e  o r i g i n a l  genera tor .  
s t e r i l i t y  tests w i l l  be performed on t h e  e l u t e d  s o l u t i o n  t o  a s s u r e  no contami- 
n a t i o n  has  been introduced onto  the column. It is f e l t  t h a t  s i n c e  t h e r e  is no 
p h y s i c a l  t i l t e r a t i o n  of t h e  e x i s t i n g  gene ra to r ,  t h e r e  should be no . r eason  t h e  
e l u a n t  would con ta in  any products  o t h e r  than t h e s e  e l u t e d  from t h e  gene ra to r  
not: i n  use .  

S ince  t h e  6eGe adsorbs  r e a d i l y  

A f t e r  t h e  a d z i t i o n  

I n  a d d i t i o n ,  pyrogen and 

We, t h e r e f o r e ,  r eques t  approval for t h e  use  of t h e  68Ge-66Ga genera tor  
system wi th  t h e  i aod i f i ca t ion  l i s t e d  above. 
any ques t ions  r e l a t i v e  t o  t h i s  r eques t .  

P l e a s e  con tac t  u s  if you have 

S ince re ly ,  

James 5. Crook, M.D., Ph.D. 
D i r e c t o r ,  Radiopharmaceutical Development 
and P r e c l i n i c a l  Nuclear Nedicine and 
A s s i s t a n t  D i r e c t o r ,  C l i n i c a l  Suc lea r  
..:e C 'r c fne ., 

-- 
EC: lap 
bcc: D r .  Lushbaugh 

t 0 4 9 b 5 t  
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DIVISION REVIEW: 

The above a p p l i c a t i o n  has  been reviewed and approved. 

O f f i c i a l  s ign ing  f o r  t h e  i n s t i t u t i o n :  - - 

S i  gnat u re  : 

s ign ing  f o r  W i l l i a m - W .  Burr ,  Jr . 
T i t l e :  Chairman, Medical & Health Sciences Div is ion  

I n s t i t u t i o n :  Oak Ridge Associated U n i v e r s i t i e s  

Date : November 14, 1984 



APPROVE 

VOTING FORM FOR PROPOSAL IDENT NO. 48c 

\ /  
/’ 

DISAPPROVE 

BELJEVE MEETING I S  NECESSARY FOR CONSIDERATION 

COMMENT 

(signature) 

. .  
( D a t e )  



, 

1 

D ISISPROVE 

BELIEVE MSETING I S  FOR CONSIDERATION 

(Date) I 



APPROVE x 
DISAPPROVE 

BELIEVE MEETING I S  NECESSARY €OR CONSIDERATION 

(Date) 
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C R E V I E W  AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator D r .  James E. Crook Ident. No. 4 8 C  

. - .  - .  

1. I n  the opinion of t h i s  committee the rights and welfare o f  the 
subjects i n  this project o r  act ivi ty  will be protected. 
committee s t a t e s  t h a t  adequate safeguards against any untoward 
e f fec ts  have been provided. 

The 

. 2. In the opinion of the committee the informed consent procedures t o  
be used i n  this project will  be bo th  appropriate and adequate. The 
comi t tee  also finds t h a t  no inappropriate psychological o r  socio-  
logical r isks will ex i s t  for  the subjects involved in this project. 

. .  

I .  

, . ^ . L  , : .  . .  

..- ,. 

...,..ai.. , _.. . ' 

3. The comi t t e e  seeks conti nui ng  communication w i t h  the invest igator(s)  
on t h i s  project along the following l ines:  

4 .  Other committee coments: 

J 
Approve 

Disapprove - 
Chai man o f  Committee 

Mav 3 8 .  1985 



Associated Post Off ice Box 11 7 
Universities Oak Ridge, Tennessee 37831-01 17 

February 2 7 ,  1985 

M E M O R A N D U M  

T o  : Dr. L.  Clifford McKee, Jr. 

From: Lynn Reeves, Secretary 
ORAU/ORNL Cornittee on Human Studies 

Subject: PROPOSAL NO. 48c 
AMENDMENT TO IND 13,383 FOR 
CLINICAL USE OF 6 e ~ ~ - ~ ~ ~ ~  

I have not received your voting form on the 
I called your office but had trouble above proposal. 

reaching you. 

I am enclosing a copy of Dr. James Crook's 
request (in letter form) and a voting form. For your 
convenience a stamped, self-addressed envelope is also 
included. 

Enclosures 3 
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Oak Ridge 
Associated Post Office Box 11 7 
Unibersities Oak Ridge, Tennessee 37831 -01 17 

February 2 7 ,  1985 

M E M O R A N D U M  

To : D r .  A .  Seaton Garrett 

From: Lynn Reeves, Sec re t a ry  
ORAU/ORh'L Committee on Human S t u d i e s  

Subjec t :  PROPOSAL NO. 48c 
AMENDMENT TO Ih?) 13,383 FOR C L I N I C A L  USE 
OF 6 e ~ ~ - ~ ~ ~ ~  

I have no t  rece ived  your v o t i n g  form on t h e  
above-referenced proposa l .  
had t r o u b l e  r each ing  you. 

I c a l l e d  your o f f i c e  bu t  

I a m  enc los ing  a copy of D r .  James Crook's 
r eques t  ( i n  l e t te r  form) and a v o t i n g  form. For your 
convenience a stamped, se l f -addressed  envelope is  a l s o  
included.  

Enclosures  3 



I 

VOTING FORM FOR PROPOSAL IDENT NO. 48c - 

APPROVE 

DISAPPROVE 

BELIEVE MEETING IS NECESSARY 

COMMENT 

FOR CONSIDERATION 

(Signature) 

. .  
(Date) 



Associated Post Office Box 11 7 
Univgrsities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

M E M O R A N D U M  

To : Dr. A. Seaton Garrett 

From : Dr. Karl F. Hiibner, Chairman 
ORAU/ORNL Committee on Human Studies 

Subject: PROPOSAL NO. 48c 
AMENDMENT TO IND 13,383 FOR CLINICAL 
USE OF 68Ga-EDTA 

In reply to your question about establishing standards, 
there are three criteria which must be met: 

bacterial free 

sterile 

no significant breakthrough (germanium 68 must. be 
less than .05% of the galium 68 dose) 

Dr. Crook’s letter request was submitted to FDA over 
60 days ago and they have not objected to the amendment. 

LNR: slb 

\ 



I 

am Oak Ridge 
-A Associated Post Office Box 11 7 (9 Q7 I.!r?iversi!les Oak Ridge, Tennessee 37531 -8 I 7  

April 1, 1985 

M E M 0 R A n' D U F1 

To : Dr. A. Seaton Garrett 

From: Lynn Reeves, Secretary 
ORA!l/ORNL Committee on Human Studies 

Subject: PROPOSAL NO. 48c 
AMEXDMENT TO I N D  13,383 FOR CLINICAL USE 
OF 68Ga-EDTA 

Do you have further questions concerning this proposal? 

Dr. Hiibner asked me to contact you to make sure his March 20th 
response to your request concerning established standards 
satisfied your needs. 

Please contact me at 6-3087 if I can be of some service to you. 

lmr 



o Oak Ridge 

Universities Oak Ridge, Tennessee 37831 -01 17 
aG Assqciated Post Office Box 1 17 

A p r i l  17, 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. James Crook 

mom 
Lynn ORAWORNL Reeves, Committee Sec re t a ry  on &- ud ies 

SUBJECT: PROGRESS REPORTS 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  t h a t  y e a r l y  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing p roposa l s  p re sen t  a progress  r e p o r t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each proposal  must b e  reviewed 
by t h e  Committee yearly f o r  r e see rch  p r o j e c t s  t o  cont inue.  P l ease  answer t h e  
ques t ions  below and add any o t h e r  information you f e e l  p e r t i n e n t  and r e t u r n  by 

, 1986. (If a d d i t i o n a l  space  i s  needed, p l e a s e  use  t h e  back of t h i s  form ’ ’*” =tach extra sheets . )  
b 

T i t l e  of Pro jec t :  Amendment to IND 13,383 f o r  Clinical Use of 68Ga-EDTA 

Proposal  No. 48c Date 1985 

Ji Y I P *  
i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rogress  made i n  t h e  p a s t  year .  

2.  Report any complicat ions.  
i 

i 



I 

-2- 

3 .  Are there any planned changes? 

5 .  Comments. 
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o Oak Ridge a!! ,TU-IH Associated Post Office Box 1 17 
- Uniiersities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: 

. 
Becky Hawkins/Secretary, Committee on Human Studies b- A( & 

RE: Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Title of Project: 

Please 

48c Amendment to IND 13,383 for Clinical Use of 68Ga-EDTA 

Proposal No. 48c Date Approved: 1985 

Y 

Signature of Prificipal Investigator 

1. Report progress made in the past year. 

2. Report any complications. p+ 
i 

Date Signed 



I 

3. Are there any planned changes? /h 

Y 4. Do you wish the project to be continued? 

5. Comments. 



Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: 

DATE : June 1988 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Title of Project: Amendment to IND 13,383 for Clinical Use of 68Ga-EDTA 

Please 

48c 

Proposal No. 48c DATE APPROVED: 1985 

Signatureoof Principal Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

2 .  Report any complications. 
None. 



- 2 -  

3 .  Are there any planned changes? 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
None. 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 

Date Approved: 1985 

48c Amendment to IND 13,383 for Clinical Use of 68Ga-EDTA 

1. Report progress made in the past year. 

No patient doses administered 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Associated 
Universities 

Post Office Box 1 17 
Oak Ridge Tennessce 37831 -01 17 

TO : Dr . 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

James Crook 

.es FROM: Bec.:y Hawkins/Secretary, Committee on Human Stud 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Please 

Title of Project: 48c Amendment to IND 13,383 €or Clinical Use of 68Ga-EDTA 

Proposal No. 48c DATE APPROVED: 1985 

gnature of Principal Investigator Date Signed 

1. Report progress made in the past year. 

2. Report any complications. P + Q -  



I 

-2- 

3.  Are there any planned changes? VQ 

YQ3 4. Do you wish the project to be continued? 

5. Comments. u- 



I 

Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: Dr. James Crook 

FROM: 

RE: 

DATE : June 28, 1990 

Karl Hubner/Chairman, Committee on Human studies f f f  
Committee Action on Active Proposale 

Your project number 48c "Amendment to IND 13,383 for Clinical Use of 68Ga-EDTAn 
was reviewed and approved at our last meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 



I 

June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 

Date Approved: 1985 

48c Amendment to IND 13,383 for Clinical Use of 68Ga-EDTA 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5 .  Comments. 

None 
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Oak Ridge (615) 576-3105 
Associated Post Office Box 1 17 
Universities Oak Ridge, Tennessee 37831 -01 17 

October 24, 1985 

Medical and 
Health Sciences 
Division 

W i l l i a m  J. Gyarfas,  M.D. 
D i rec to r ,  Div is ion  of Oncology 

Bureau of Drugs 
Food and Drug Adminis t ra t ion 
Rockvi l le ,  Maryland 20857 

and Radiopharmaceutical  Drug Products  

Dear Dr. Gyarfas: 

Your a t t e n t i o n  is c a l l e d  t o  our  o r i g i n a l  I n v e s t i  a t i o n a l  New Drug Appl ica t ion  
IND 13,383 f o r  68Ga  ethylenediaminetetraacetic ac id  ( 8 8Ga  EDTA) and t h e  amendments 
of A p r i l  15, 1983, and November 8, 1984. The o r i g i n a l  I N D  s p e c i f i e d  t h a t  t h e  
source  of t h e  68Ga EDTA would be from e l u t i o n  of an open-bed alumina 68Ge/68Ga 
genera tor  ob ta ined  from New England Nuclear (NEX), Boston, MA, wi th  a 0.005 M 
s o l u t i o n  of EDTA t o  produce 6 8 G a  EDTA d i r e c t l y .  
15, 1983) changed t h e  source  of 68Ga t o  a closed-bed Sn02 68Ge/68Ga genera tor  
( a l s o  obta ined  from NEN) e l u t e d  wi th  1 N H C I ,  which must then  be evaporated t o  
dryness  and r econs t i t u t ed .  i n  0.005 M EDTA. The second amendment (dated November 
8, 1984) provided f o r  t h e  r egene ra t ion  of t h e  closed-bed Sn02 68Ge/68Ga  genera tor  
by adding approximately 10 m C i  of 6 8 G e  t o  t h e  genera tor  bed. ' 

The f i r s t  amendment (da ted  A p r i l  

We now reques t  approval  t o  leave t h e s e  two amendments i n  e f f e c t  and t o  amend 
t h e  o r i g i n a l  IND a t h i r d  t i m e .  
alumina 68Ge/68Ga gene ra to r  by pass ing  through t h e  column 10-20 m C i  of g 8 G e  
d i sso lved  i n  10 m l  of 0.005 M EDTA s o l u t i o n ,  pH 7. A e n e r a t o r  t h a t  has  been 
recharged i n  t h i s  manner has  g iven  a breakthrough of 68Ge w e l l  w i t h i n  t h e  requi re -  
ments s t a t e d  i n  t h e  o r i g i n a l  IND, '0.02% of t h e  68Ga e lu t ed .  Because t h e  6 8 G e  
contamination level does tend t o  increase on s tanding  between "milkings," we w i l l  
wash t h e  gene ra to r  wi th  10  m l  of s teri le EDTA s o l u t i o n ,  pH 7, on t h e  day before  
a planned 68Ga EDTA p a t i e n t  admin i s t r a t ion .  For a p a t i e n t  dose p repa ra t ion ,  t h e  
recharged genera tor  w i l l  be e l u t e d  wi th  10 m l  of s ter i le  0.005 M EDTA, pH 7 ,  i n t o  
a steri le beaker conta in ing  1 m l  of s teri le 9% aqueous s a l i n e .  
s o l u t i o n  w i l l  be ad jus t ed  t o  a f i n a l  pH of 7.0 5 0.2,  i f  necessary ,  and f i l t e r e d  
through a 0.2211 m i c r o f i l t e r .  S t e r i l i t y  and pyrogenic i ty  tests on t h e  recharged 
gene ra to r  have been nega t ive ,  and a py rogen ic i ty  test  (using t h e  Limulus Lysate 
technique)  w i l l  be  c a r r i e d  out  on each ba tch  of 68Ga EDTA be fo re  admin i s t r a t ion  
t o  p a t i e n t s ,  as s t a t e d  i n  t h e  o r i g i n a l  I N D  app l i ca t ion .  

W e  propose t o  r egene ra t e  t h e  o r i g i n a l  o en-bed 

The r e s u l t i n g  

W e  have found t h a t  having t h e  c a p a b i l i t y  of ob ta in ing  68Ga EDTA d i r e c t l y  from 
t h e  open-bed alumina 
and r e c o n s t i t u t e  t h e  i8GaC13 from t h e  closed-bed Sn02 genera tor .  However, being 
a b l e  t o  u s e  e i t h e r  of t h e  two genera tor  systems f o r  product ion  of 68Ga EDTA, bo th  

e n e r a t o r  is  much more convenient t han  having t o  b o i l  down 



D r .  Gyarfas Page 2 October 24, 1985 

of which have proven q u i t e  s a t i s f a c t o r y ,  w i l l  add a tremendous amount of f l ex i -  
b i l i t y  t o  our program i n  68Ga-labeled radiopharmaceuticals . 

Furthermore, we propose t o  continue t o  recharge each of t h e  two generator 
systems with 68Ge as required t o  maintain a useable quant i ty  of 68Ga e lua t e  f o r  
p a t i e n t  s tud ies .  Such recharging has proven t o  be t echn ica l ly  s a t i s f a c t o r y  and 
provides a much more cos t  e f f e c t i v e  source of 68Ga than having t o  purchase a new 
generator each time t h e  68Ge has decayed t o  a nonuseable level. 

Our Committee on Human Studies has approved t h i s  ac t ion .  Please contact m e  
i f  you have any questions r e l a t i v e  t o  t h i s  request.  

Sincerely , 

W i l l i a m  W. Burr, Jr., M.D. 
Chairman, Medical and Health 
Sciences Division 

WWB: JEC: j a l  
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DIVISION REVIEW: 

The above application has been reviewed and approved. 

Official signing for the institution: 

Wilpiam W. Burg, Jr. 
Signature: 

Title: Chairman, Medical & Health Sciences Division 

Institution: Oak Ridge Associated Universities 

Date: October 2 4 ,  1985 

-? 



o Oak Ridge 
Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 

ai m 
A p r i l  17, 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

!rot Dr. James Crook 

FROII: 
Lynn ORAU/ORNL Reeves. Committee Secre ta ry  on Hum % d e  

SUBJECT: PROGRESS REPORTS 

Mcclic:al ani1 
Health Scrcncc)~ 
Division 

The gu ide l ines  f o r  t h e  ORAU/ORNL Committee on Human Studies  r equ i r e  t h a t  yea r ly  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p re sen t  a progress  r e p o r t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each proposal  must be reviewed 
by t h e  Committee yea r ly  f o r  r e sea rch  p r o j e c t s  t o  cont inue.  P lease  answer t h e  
ques t ions  below and add any o t h e r  information you f e e l  p e r t i n e n t  and r e t u r n  by 

( I f  a d d i t i o n a l  space i s  needed, p l ease  use  t h e  back of t h i s  form 
o r  a t t a c h  e x t r a  shee ts . )  

T i t l e  of Projec t :  

1986. 

Amendment t o  IND 13,383 to a l low use  of aluminum or t in-based 

genera tor  

Proposal  No. 48d 1985 

1. Report p rogress  made i n  t h e  pas t  year .  

? 2 .  Report any complicat ions.  w’ 

i 
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-2- 

- 
3 .  Are there any planned changes7 

P 4. Do you wish the project t o  be continued? 

- I  

5 .  Comments. 
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0 fiAU - 48D 
ORAG-ORhl CONYITTEE ON H U P l M  STUDIES VOTING RECORD 

Proposal Number and Title ORA11 - 4Rn ArlFbQMFNT TO I h n  13, 38'3 FOR CI I W L  7 1 

6 8  USE OF GA-EDTA 

Principal Investigator 

VOTE OF COXMITTEE 

Signature Approve Disapprove Comment Date 

1. J 

6 .  

7. 

8. 

9 .  

11. 

12. 

13. 

14. 

Chairman's statement of Committee consensus: 

DATE 

-1 
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* - _  REVIEW AND ACTION 

ef fec ts  have been provided. 
- 

. -  

on of the committee the informed consent procedures t o  
his project will be both appropriate and adequate. The 
s o  f i n d s  t ha t  no inappropriate psychological o r  socio- 

logical risks will ex i s t  for  the subjects involved i n  this project. 

- .  

3. The committee seeks continuing communication w i t h  the invest igator(s)  
on this project along the following l ines:  

4. Other committee comnents : 

9 
A Approve 4 

. -  

11149bC19 Disapprove 

&h t' kLe 1 - 
Chai man of Committee 

October 24, 1985 



Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr . James Crook 
FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: 

DATE: May 1987 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Please 

Title of Project: 48d Amendments to IND 13,383 to allow use of aluminum or 
tin-based generator 

Proposal No. 48d Date Approved: 1977 

\//7 L 
Signature of PYincipal Investigator 

1. Report progress made in the past year. 

Date Signed 

\ 

2 .  Report any complications. 



- 2 -  

Po 3 .  Are there any planned changes? 

p* 4. Do you wish the project to be continued? 

5. Comments. 



Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: 

RE: 

DATE : June 1988 

Becky Hawkins/Secretary, Committee on Human Studies 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. 
of this form or attach extra sheets.) 

Please 

(If additional space is needed, please use the back 

Title of Project: 
tin-based generator 

48d Amendments to IND 1 3 , 3 8 3  to allow use of aluminum or 

Proposal No. 48d DATE APPROVED: 1977 

/ 

Signature dfYrincipa1 Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

2. Report any complications. 
None. 

L/;j/dJ 
Date Signed 



- 2 -  

3 .  Are there any planned changes? 
No. 

4. Do you wish the project to be continued? 
Yes. 

5. Comments. 
None. 

1 0 4 9 8 8 3  



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 
tin-based generator 

48d Amendments to IND 13,383 to allow use of aluminum or 

Date Approved: 1977 

1. Report progress made in the past year. 

No patient doses administered. 

Report any complications. 

None 

Are there any planned changes: 

No 

Do you wish the project to be continued? 

Yes 

Comments. 

None 



Associated 
Universities 

Post Oflice Box 1 1  7 
Oak Ridge. Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the OFtAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Please 

Title of Project: 48d Amendments to IND 13,383 to allow use of aluminum or 
tin-based generator 

Proposal No. 48d DATE APPROVED: 1977 

\ f' r 

' 2 .  - 
S w a t u r e  of Principal Investigator 

c la?/?o 
Date Signed 

1. Report progress made in the past year. ( J " S L & J  y4-?- 

2. Report any complications. 0 fl 
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3 .  A r e  there  any planned changes? (3 

Yes 4.  D o  you wish t h e  projec t  to be continued? 

5 .  Comments. kJw. 



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: D r .  James Crook 

Title of Project: 
tin-based generator 

48d Amendments to IND 13,383 to allow use of aluminum or 

Date Approved: 1977 

1. Report progress made in the past year. 

No studies performed. 

2. Report any complications. 

None 

3'. A r e  there any planned changes: 

No 

4. Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Associated Post Office Box 117 
Universities Oak Ridge. Tennessee 37831 -01 17 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO t Dr. James Crook 

FROM: 

RE: Committee Action on Active Proposals 

DATE : June 28, 1990 

Karl Hubner/Chairman, Committee on Human Studies {# 

Your project number 4ad "Amendments to IND 13,383 to allow uBe o f  aluminum or 
tin-based generator" was reviewed and approved at our last meeting on June 28, 
1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 



I d e n t  No. 51 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUEJECTS 

TO : ORAU/ORNL COMMITTEE ON HUMAN STUDIES 
Medical and Health Sc iences  Div i s ion  
Oak Ridge Assoc ia ted  U n i v e r s i t i e s  

Date: September 29,  1977  

P r i n c i p a l  Znves t i g a t o r  : Karl F. H h n e r  , M.D. 

Co-Inveszlgators  : R.  L. Hayes, Ph.D. 
L. C .  Washburn, Ph.D. 
B. W. Wieland, Ph.D. 

T i t l e  o f  P r o j e c t :  CLINICAL USE OF llC-CARaOXYL-LABELED 1-AMINOCYCLOBUTANE- 
C A ~ O X Y L I C  ACID ( ~ ~ C - A C B C )  FOR TUMOR DETECTION. 

I. Objec t ives  o f  Experiment: 

The. goa l  of t h i s  proposed r e s e a r c h  is  t c  carry o u t  i n  humans a Phase I 
i n v e s  t i  a t i o n  of  the -&e of  llC-carboxyl-labeled 1-aminocyclobutanecarboxylic 

axial  tomography. 
t o  t h a t  o f  the analogous 1k-4CPC, which has p rev ious ly  been approved by the 
ORAU/ORNL C o m i t t e e  on Huinan S tud ie s  ( I d e n t i f i c a t i o n  Number 38A) and by the 
FDA as a n  I n v e s t i g a t i o n a l  New Drug, and t o  67G;-citrate, t h e  most widely-used 
tunor-imaging agen t  which, u n l i k e  the two 'IC-labeled amino acids ,  can  on ly  
be s t u d i e d  us ing  s ingle-photon  d e t e c t i o n .  

a c i d  ( 1f C-ACBC) 2s a p o t e n t i a l  tumor-imaging agen t  f o r  p o s i t r o n  computer ized 
Vnenever p o s s i b l e ,  the u t i l i t y  of I lC-ACBC will be compared 

XI. Ne tho  ds of F r o c e d m e :  

P a t i e n t s  w i t h  ~ G X I  o r  suspec ted  malignancy w i l l  b e  r e f e r r e d  from the 
Oak P,idge Hosp i t a l ,  E a s t  Tennessee Chest  Disease  H o s p i t a l ,  the U n i v e r s i t y  of 
Tennessee .Nenor i a l  Resezrch H o s p i t a l ,  and p r a c t i c i n g  p h y s i c i a n s  i n  the East  
Tenrressee a r e a .  F o r  p a t i e n t s  w i thou t  known malignancy, c a r e f u l  s e l e c t i o n  
wili b e  m22e t o  avo id  g i v i n g  unnecessary r a d i a t i o n  exposure  t o  p a t i e n t s  i n  
t h e  younger age group, p a r t i c u l a r l y  e a r l y  i n  t h e  s t u d y  b e f o r e  the d i a g n o s t i c  
v a l u e  of t h e  procedure i s  e s t a b l i s h e d .  An informed consen t  w i l l  b e  o b t a i n e d  
from each  p a t i e n t ,  and minors o r  a d u l t s  i ncapab le  of g i v i n g  an informed 
consen t  w i l l  b e  excluded from t h e  s t u d y .  The consent  form t o  b e  used i s  
a t t a c h e d  as an  appendix t o  this a p p l i c a t i o n .  
t o  o b t a i n  vo lun ta ry  corisent.  P a t i e n t s  w i l l  be  r e c r u i t e d  s p e c i f i c a l l y  f o r  
t h e  tes t  with no promise of  medical  care. 

No inducement w i l l  b e  o f f e r e d  
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The u n n a t u r a l  a l i c y c l i c  amino a c i d  ''C-ACBC w i l l  be r a p i d l y  s y n t h e s i z e d  

Techniques f o r  the s y n t h e s i s  and p u r i f i c a t i o n  a re  exactly 
and p u r i f i e d  i n  a h o t  ce l l  a t  t h e  Oak Ridge Na t iona l  Laba ra to ry  86-Inch 
Cyclo t ron  complex. 
analogous t o  those  used f o r  two o t h e r  l lC- labe led  amino a c i d s ,  llC-ACPC and 
DL-valine-l-"C, which have rece ived  prelvious human u s e  a p p r o v a l  bo th  from 
the ORAU/ORNL Conmiittee on Human S t u d i e s  and t h e  FDA. 

The p u r i f i e d  ''C-ACBC will b e  a d j u s t e d  t o  pH 7.0 5 0.2 and  then  f i l t e r e d  
through a 0.22 1-1 m i c r o f i l t e r  i n t o  a precapped,  p r e s t e r i l i z e d  v ia l .  Each  dose 
w i l l  b e  t e s t e d  by r ad ioassay ,  and the P y r o t e s t  l i m u l u s  1 sate  test w i l l  be  
used t o  r u l e  out  py rogen ic i ty .  The vial con ta in ing  the k - A C B C  w i l l  f i n a l l y  
be l a b e l e d  as t o  i t s  c o n t e n t  and a s say .  

Doses n o t  exceeding  0.714 m C i  p e r  kg  body we igh t  (50 mCi for a 70 kg 
s u b j e c t )  w i l l  b e  g iven  i n t r a v e n o u s l y .  
r a d i o a c t i v e )  w i l l  n o t  exceed 7 mg f o r  a 70 kg s u b j e c t ,  w e c h  is far  b e l o w  
t h e  t o ~ c  l e v e l  (see S e c t i o n  111). 

The t o t a l  we igh t  o f  ACEC ( s t z b l e  p l u s  

At s h o r t  i n t e r v a l s  a f t e r  drug a d m i n i s t r a t i o n  (Q35 m i n u t e s ) ,  s cann ing  
w i l l  begirr u s ing  t h e  ECAT (Emission Computerized A x i a l  Tomographic) i n s t r u m e n t .  
Due t o  the s h o r t  h a l f - l i f e  of l l C  ( 2 0 . 4  minu tes ) ,  o t h e r  s t u d i e s  are f e a s c b l e  
a f t e r  short t h e  i n t e r v a l s  (2-3 h o u r s ) .  Whenever p o s s i b l e ,  the same p a t i e n t  
w i l l  b e  s t u d i e d  on t h e  s a m e  day usir?g llC-ACPC by the p r o t o c o l  which has 
p r e v i o u s l y  been approved f o r  that agen t .  Also; whenever i t  is f e a s i b l e ,  a 
c o n v z n t i o n a l  n u c l e a r  medica l  s c a n  w i l l  be  ob ta ined  u s i n g  67Ga-c i t r a t e ,  s o  
that  a d i r e c t  coxpa- i son  of t h e  three tunor-imaging agents can b e  made. 

I f  a tumor i s  v i s u a l i z e d ,  s u i t a 3 l e  c o r r e l a t i o n s  w i t h  other d i a g n o s t i c  
tests and s u r g i c a l  f indLrgs  w i l l  be  Eade. 

111. P o s s i b l e  Hazards and Their Evalua t ion :  
- 

The p o t e n t i a l  haza rds  are b e l i e v e d  t o  b e  minimal. ACEC has been shown 
in test animals  t o  b e  ex t remely  nontoxic .  An i n t r a v e n o u s  dose of 2000 mg/kg 
(20,000 t i m e s  h i g h e r  t han  w e  propose t o  use i n  humans) was w e l l  t o l e r a t e d  i n  

m i c e ,  and a n  in t r avenous  dose o f  200 mg/kg (2000 t i m e s  h i g h e r )  w a s  l i k e w i s e  
w e l l  t o l e r a t e d  i n  b o t h  the dog and the  marmoset, p roduc ing  no s i g n i f i c a n t  
gross t o x i c i t y  o r  a l t e r a t i o n s  i n  hematology and c l i n i c a l  c h e m i s t r y  v a l u e s .  

The r a d i a t i o n  dose f o r  ''C-ACEC w i l l  also b e  q u i t e  small, abou t  0 .01 
r a d  per m i l l i c u r i e  o r  E t o t : l  o f  0 .5  r a d  f o r  a 5 0 - m i l l i c u r i e  dose  (assuming 
uniform whole-body d is t rLbuLion) .  , 

It is  r e a l i z e d  t h a t ,  f o r  t he  comparative s tudy  o f  "C-ACBC, 'IC-ACPC, 
an2  07Ga-citrate, the r a d i a t i o n  dose w i l l  become of g r e a t e r  concern .  
The re fo re ,  i n  t h e s e  c a s e s ,  t h e  dose of each  r ad iopha rmaceu t i ca l  w i l l  b e  
ad jusced  dovnward s o  as to a l l ev ia t e  t h e  problem of r a d i a t i o n  dose .  

S u i t a b l e  1zSora tory  tests t o  l o o k  f o r  p o s s i b l e  harmful effects ,  i n c l u d i n g  
hemato logic  and b iochemica l  blood and u r i n e  studies, w i l l  be  done. 
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I V .  Radionucl ides  and New Drugs: 

I n  llC-ACBC the  'IC l a b e l s  an u n n a t u r a l ,  a l i c y c l i c  amino a c i d  which 

However, 11C-ACBC has  been shown i n  animal tumor systems t o  have  
i s  analogous t o  l iC-ACPC, an  agent  which is c u r r e n t l y  b e i n g  used  c l i n i c a l l y  
a t  O M U .  
a somewhat g r e a t e r  tumor s p e c i f i c i t y  than IlC-ACPC. 
l i f e  of 20 .4  minutes and l e a v e s  the  b lood  stream q u i t e  r a p i d l y .  

The l l C  has  a h a l f -  

V .  R e s p o n s i b i l i t y  of P r i n c i p a l  I n v e s t i g a t o r  : 

The p r i n c i p a l  i n v e s t i g a t o r  w i l l  fo l low the procedures  of  the Committee 
on Human S t u d i e s  i n  o b t a i n i n g  "informed consent"  from the s u b j e c t s  under  
s t u d y .  The i n v e s t i g a t o r  recognizes  that  he r e t a i n s  the  pr imary  r e s p o n s i b i l i t y  
f o r  s a fegua rd ing  t h e  i n t e r e s t s  of  the p a r t i c i p a n t s  under s t u d y .  
cant changes i n  methods of procedure o r  of the development of  unexpected risks 
w i l l  b e  b rcagh t  t o  t h e  a t t e n t i o n  of t h e  Committee on Human S t u d i e s .  

Any s i g n i f i -  

S t a r t h g  Dete: October 1 9 7 7  

fieJ b, bJ,it-,! Co-Inves t i g a t o r  

D I V I S I O R  REVIEW: 

The a p p l i c a t i o n  desc r ibed  above has  been reviewed and approved. 

O f f i c i a l  s i g n i n g  f o r  t h e  I n s  

S ignzzc re  

T i t l e  

I n s z i t u t i o n  Oak Ridge Assoc ia ted  U n i v e r s i t i e s  

D a t e  

Chairman, Ked ica l  and Health Sc iences  D i v i s i o n  



I ,  1 

PIEDICAL AND 
OAK RIDGE 

OAK 

I a u t h o r i z e  t h e  performance 

t h e  f o l l o w i n g  tes t :  Phase  I and 

HErlLTH SCIENCES DIVISION 
ASSOCIATED UNIVERSITIES 
RIDGE, TENNESSEE 

upon 

I1 r ad iopha rmaceu t i ca l  tests of carboxyl -  
myself  o r  name of p a t i e n t  

- 
l a b e l e d  1k-.l-aminocgclobutanecarboxylic a c i d  f or+umor' d e t e c t i o n .  - - 

The n a t u r e  and pu rpose  of t h e  t e s t ,  t h e  risks invo lved ,  and t h e  p o s s i b i l i t i e s  ' 

of compl i ca t ions  have been  exp la ined  t o  m e .  It h a s  been made clear t o  m e  t ha t  I 
may ask q u e s t i o n s  about  i t ,  and I have  no unanswered q u e s t i o n s .  
t h a t  t h i s  tes t  i s  n o t  a t r e a t m e n t  f o r  my d i s o r d e r  no r  i s  i t  b e i n g  done  p r i m a r i l y  
f o r  m y  berefr:,  r a t h e r  t h a t  t h e  test i s  f o r  expe r imen ta l  pu rposes ,  t o  e v a l u a t e  
t h e  e f f i c i e n c y  end s a f e t y  o f  t h e  procedure ,  and t h a t  i t  may b e n e f i t  o t h e r s .  
F u r t h e r  I un5ers tznd  t h a t  any i n f o r m a t i o n  from t h e  t e s t  becomes the p r o p e r t y  of 
ORAU and ~ 2 y  32 nz6e  a v a i l a b l e  t o  t h e  US Food and Drug A d m i n i s t r a t i o n  o r  p u b l i s h e d  
i n  t h e  s c i e n z i f i c  l i t e r a t u r e ,  w i t h o u t  u s e  of my name, a t  t h e  d i s c r e t i o n  of t h e  
s t a f f  of O U U .  

I u n d e r s t a n d  

Date 
( p a t i e n =  or  person  a u t h o r i z e d  t o  c o n s e n t  f o r  
p a t i e n t )  

Wi tness  : 

I have t a l k e d  w i t h  a b o u t  t h e  
p r o p c ~ s e d  tes t  t o  be  g i v e n  i n c l u d i n g  t h e  fo l lowing :  

1. 

2 .  

3 .  

4 .  

5 .  

6 .  
- 

T h i s  i s  a new r a d i o a c t i v e  drug:  
c a r b o x y l i c  a c i d .  

'ills drug c o n t a i n s  t h e  r s ? i o a c t l v e  i s o t o p e  C and an  o r g a n i c  c h e m i c a l  i n  
q-12ctitie.s much less t?,;z:: t h o s e  r e q u i r e d  t o  produce any measu rab le  c h e m i c a l  
e f f s c t  i n  t h e  Eoly; .  I z t i e n t s  should  f e e l  no e f f e c t  from t h e  d rug .  

The r a d i a t i o n  dose  vi11 b2 n o t  more than  Epproximately 0.5 r a d  t o  t h e  whole  
bo2y. 

Carboxyl- lzbeled l l C - l - a m i n o ~ ~ c l o b . ~ a n e :  

11 

Viiole body coun t s  and scans w i t h  a conven t iona l  and p o s s i b l y  w i t h .  an experi-  
men ta l  scan-aing d e v i c e  ~.1i11 be made over a two-hour p e r i o d .  

The p a t i e n t  may withdraw from t h e  test  a t  any t i m e .  

I h a v e  o f f e r e d  t o  answer any q u e s t i o n s  t h e  p a t i e n t  m a y  have .  

Date:  

Revised  Septexber .  1 9 7 7  1 0 b b 9 2 
( I n v e s t i g a t o r )  



MEDICAL AND HEALTH SCIENCES D I V I S I O N  

OAK RIDGE ASSOCIATED UNIVERSITIES 

OAK RIDGE,  TENNESSEE 

I a u t h o r i z e  t h e  performance upon 
myself o r  name of p a t i e n t  

t h e  fo l lowing  tes t :  
l a b e l e d  11C-1-aminocyclobutanecarboxylic a c i d  f o r  tumor d e t e c t i o n .  

Phase I and I1 rad iopharmaceut ica l  tests of carboxyl-  

The n a t u r e  and purpose of t h e  test ,  t h e  r i s k s  involved,  and t h e  poss i -  
b i l i t i e s  of compl ica t ions  have been expla ined  t o  m e .  It has  been made clear 
t o  m e  t h a t  1 may a s k  ques t ions  about i t ,  and I have no unanswered ques t ions .  
I understand that  t h i s  tes t  2.; n o t  a t rea tment  f o r  my d i s o r d e r  no r  is i t  
be ing  done p r i m a r i l y  f o r  my b e n e f i t ,  r a t h e r  t h a t  t h e  tes t  is  f o r  expe r imen ta l  
purposes ,  t o  e v a l u a t e  t h e  e f f i c i e n c y  and s a f e t y  of the. procedure,  and t h a t  
i t  may b e n e f i t  o t h e r s .  Fu r the r  I understand t h a t  any informat ion  from t h e  
tes t  becomes t h e  p rope r ty  of ORAU and may be publ i shed  i n  t h e  s c i e n t i f i c  
l i t e r a t u r e ,  wi thout  u s e  of my name, a t  t h e  d i s c r e t i o n  of t h e  s t a f f  of ORAU. 

Date 
( p a t i e n t  or  person a u t h o r i z e d  t o  
consent  f o r  p a t i e n t )  

Witness : 

I have t a l k e d  w i t h  about  the 
proposed test  t o  be  g iven  inc lud ing  t h e  fol lowing:  

1. 

2. 

3 .  

4 .  

5 .  

6 .  

This  i s  a new r a d i o a c t i v e  drug : 
ca rboxy l i c  ac id .  

Carboxyl-labeled llC-l-aminocyclobutane- 

The drug con ta ins  t h e  r a d i o a c t i v e  i s o t o p e  1 1 C  and an o r g a n i c  chemical  
i n  q u a n t i t i e s  much less than  those  r equ i r ed  t o  produce any measurable  
c h e n i c a l  e f f e c t  i n  t h e  body. P a t i e n t s  should f e e l  no e f f e c t  from t h e  
drug.  

The r a d i a t i o n  dose w i l l  be  no t  more than approximately 0.5 r a d  t o  t h e  
whole body. 

Whole body counts  and scans  wi th  a c o n v e n t i o n a l a n d  p o s s i b l y  w i t h  a n  
exper imenta l  scanning device  w i l l  be  made over a two-hour pe r iod .  

The p a t i e n t  may withdraw from t h e  tes t  a t  any t i m e .  

I have o f f e r e d  t o  answer any ques t ions  t h e  p a t i e n t  may have. 

- Date: 
I n v e s t i g a t o r  

Revised November, 1977 



MEDICAL AND HEALTH SCIENCES DIVISION 

OAK RIDGE ASSOCIATED UNIVERSITIES 

OAK R I D G E ,  TENNESSEE 

I a u t h o r i z e  t h e  performance upon 
myself o r  name of p a t i e n t  

t h e  f o l l o w i n g  tes t :  
l a b e l e d  11C-1-aminocyclobutanecarboxylic a c i d  f o r  tumor d e t e c t i o n .  

Phase I and I1 r a d i o p h a r m a c e u t i c a l  tests of carboxyl-  

The n a t u r e  and purpose of t h e  t es t ,  t h e  r i s k s  involved ,  and t h e  p o s s i -  
b i l i t i e s  of compl ica t ions  have been e x p l a i n e d  t o  m e .  It h a s  been made clear 
t o  m e  t h a t  I may a s k  q u e s t i o n s  about  i t ,  and I have no un,>nswered q u e s t i o n s .  
I unders tand  t h a t  t h i s  test i s  n o t  a t r e a t m e n t  f o r  my d i s o r d e r  nor  i s  i t  
b e i n g  done p r i m a r i l y  f o r  my b e n e f i t ,  r a t h e r  t h a t  t h e  test is  f o r  e x p e r i m e n t a l  
purposes ,  t o  e v a l u a t e  t h e  e f f i c i e n c y  and s a f e t y  of t h e  procedure ,  and t h a t  
i t  may b e n e f i t  o t h e r s .  F u r t h e r  I unders tand  t h a t  any i n f o r m a t i o n  from t h e  
test becomes t h e  p r o p e r t y  of ORAU and may b e  p u b l i s h e d  i n  t h e  s c i e n t i f i c  
l i t e r a t u r e ,  w i t h o u t  u s e  of my name, a t  t h e  d i s c r e t i o n  of t h e  s t a f f  of ORAU. 

Date 
( p a t i e n t  o r  person  a u t h o r i z e d  t o  
consent  f o r  p a t i e n t )  

Witness  : 

I have t a l k e d  w i t h  about  t h e  
proposed t e s t  t o  b e  g iven  i n c l u d i n g  t h e  fo l lowing:  

1. 

2. 

3 .  

4 .  

5. 

6 .  

T h i s  i s  a new r a d i o a c t i v e  drug: 
c a r b o x y l i c  a c i d .  

Carboxyl- labeled llC-l-aminocyclobutane- 

The drug  c o n t a i n s  t h e  r a d i o a c t i v e  i s o t o p e  1 1 C  and an  o r g a n i c  chemical  
i n  q u a n t i t i e s  much less t h a n  t h o s e  r e q u i r e d  t o  produce any measurable  
chemical  e f f e c t  i n  t h e  body. P a t i e n t s  should f e e l  no e f f e c t  from t h e  
drug.  

The r a d i a t i o n  dose w i l l  b e  n o t  more t h a n  approximately 0.5 r a d  t o  t h e  
whole body. 

Whole body cou. i ts  and s c a n s  w i t h  a c o n v e n t i o n a l  and p o s s i b l y  w i t h  an  
e x p e r i m e n t a l  scanning  d e v i c e  w i l l  b e  made over  a two-hour p e r i o d .  

The p a t i e n t  may withdraw from t h e  tes t  a t  any t i m e .  

I have o f f e r e d  t o  answer any q u e s t i o n s  t h e  p a t i e n t  may have.  

Date: 
I n v e s t i g a t o r  

Revised November, 1977 
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REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

51 Principal Investigator Karl F. Hsbner, M.D. Ident. No. 

Project T i t l e  CLINICAL USE OF "C-CARBOXYL-LABELED 1-AMINOCYCLOBUTANE-CARBOXYLIC 

ACID (~~C-ACBC) FOR TUMOR DETECTION 

1. I n  the opinion of t h i s  comi t t e e  the rights and welfare o f  the 
subjects i n  t h i s  project o r  ac t iv i ty  will be protected. The 
commi t t e e  s t a t e s  t h a t  adequate safeguards against  any untoward 
e f fec ts  have been provided. 

2. 

3. 

4. 

In the o p i n i o n  of the committee the informed consent procedures t o  
be used i n  this project will be both appropriate and adequate. The 
committee a lso finds tha t  no inappropriate psychological o r  socio- 
l o g i c a l  r isks will ex i s t  for  the subjects involved i n  this project. 

The committee seeks continuing communication w i t h  the invest igator(s)  
on t h i s  project a l o n g  the following l ines:  

Other commi t t e e  coments: 

Approve / 

Disapprove 
.I ..l 1 , Y , , , , . , - - I  O k 9 b c i b  



Oak Ridge 
Associated 
Universities 

Post Office Gox 117 

O a k  Ridge, Tennessee 3 7 ~ 3 0  

Telephone 615 . I S ~ - ~ ~ I I  

June 29, 1978 

W i l l i a m  J. Gyarfas,  M.D. 
Direc to r ,  Div is ion  of Oncology 

Bureau of Drugs 
Food and Drug Adminis t ra t ion  
Rockvi l le ,  Maryland 20857 

and Radiopharmaceutical  Drug Products  

Dear D r .  Gyarfas:  

This letter i s  i n  answer t o  the ques t ions  r a i s e d  i n  your  le t ter  of 
May 25, 1978, r ega rd ing  ou r  IND 13,867 f o r  Carboxyl-Labeled lk-1- 
Aminocyclobutanecarb o x y l i c  Acid (llC-ACBC) . 
CHEMICAL 

1. Sect ion  4 of the Notice (pages 2 and 3) c o n t a i n s  complete  
informat ion  on t h e  i n g r e d i e n t s  used i n  the  s y n t h e s i s  and p u r i f i c a t i o n  of  
the i n v e s t i g a t i v e  drug subs tance .  These i n g r e d i e n t s  are n o t ,  o f  course ,  
components i n  the drug s o l u t i o n  adminis te red  t o  p a t i e n t s .  
c a t i o n  techniques  employed serve t o  ve ry  e f f e c t i v e l y  remove un reac ted  
s t a r t i n g  material  as w e l l  a s  o t h e r  i m p u r i t i e s .  

The p u r i f i -  

2.  The p r e p a r a t i o n  of th is  rad iopharmaceut ica l  is under t h e  super-  
v i s i o n  of L. C .  Washburn, Ph.D. (see p. 25 of the I N D  a p p l i c a t i o n  f o r  
b i o g r a p h i c a l  m a t e r i a l ) .  Tan Tan Sun, B.S., Pharmacy, N a t i o n a l  Taiwan 
Unive r s i ty ,  Ta ipe i ,  M.S., Chemistr-*, S t .  Joseph ' s  Col lege,  P h i l a d e l p h i a ,  
Pa., has  t e c h n i c a l  r e s p o n s i b i l i t y  f o r  the s y n t h e s i s  and p u r i f i c a t i o n  of 
%-ACBC. She has  had e x t e n s i v e  exper ience  i n  the p r e p a r a t i o n  o f  rad io-  
pharmaceut icals  f o r  human use,  having  a c t e d  i n  a similar c a p a c i t y  f o r  
t h r e e  o t h e r  i n v e s t i g a t i v e  new drugs.  James E. Car l ton ,  B.S., Chemistry, 
1961, Tennessee Nesleyan College,  Athens,  TN. ,  has  t e c h n i c a l  respons i -  
b i l i t y  f o r  t h e  f i n a l  rad iopharmaceut ica l  p rocess ing  and q u a l i t y  c o n t r o l  
techniques .  Washburn is  re spons ib l e  f o r  t h e  pyrogen t e s t i n g  and  a l s o  
acts as a backup f o r  M r s .  Sun. John J. R a f t e r ,  B.S., Biology, 1953, 
Tennessee Technological  Un ive r s i ty ,  Cookevi l le ,  TN., acts a s  a backup 
f o r  bo th  Car l ton  and Washburn i n  their areas of primary r e s p o n s i b i l i t y .  

3 .  F u l l  in format ion  on the r e a c t i o n  times and tempera ture  are 
s t a t e d  i n  Sec t ion  4 of  the I N D  (p. 3). The p r e s s u r e  i s  n o t  measured 
b u t  i s  simply t h e  vapor p r e s s u r e  of the aqueous s o l u t i o n  a t  23OoC, 
approximately 400 p s i .  The pH of t h e  i n i t i a l  r e a c t i o n  mixture  is n o t  
a d j u s t e d ;  the r e a s e n t s  are simply combined. 
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4 .  Unlabeled ACUC was s y n t h e s i z e d  by the Bucherer-Strecker  techni -  
que under  c o n d i t i o n s  s i m i l a r  t o  t h o s e  used f o r  s y n t h e s i s  of llC-ACBC, b u t  
on a l a r g e r  scale. 
o r a t o r i e s ,  I n c . ,  Knoxvi l le ,  TN., f o r  e l emen ta l  a n a l y s i s .  
C g H g N 0 2 :  C ,  52.16%; H, 7.55%; N ,  12 .17%.  Found: 

The p u r i f i e d  ACBC was submi t t ed  t o  G a l b r a i t h  Lab- 
C a l c u l a t e d  f o r  

C y  52.29%; €1, 7.92%; 
N, 12.20%. 

5 .  "lie s t a t e m e n t  i n  the Not i ce  t o  which you refer was n o t  i n t e n d e d  
t o  imply that  TLC i s  used r o u t i n e l y  f o r  de te rmining  the p u r i t y  of l l C -  
ACBC. The l eng thy  development t ine f o r  TLC p rec ludes  such  de te r r a ina t ion  
f o r  s h o r t - l i v e d  rad iopharmaceut ica ls  such  as I1C-ACBC (T1/2  = 20.4 e n ) .  
Rather TLC was used  t o  demonstrate  that  the techniques  employed f o r  
synthesis and p u r i f i c a t i o n  of IlC-ACBC d i d  indeed  y i e l d  a p u r e  product .  
The T L C  chromatograms may b e  v i s u a l i z e d  e i t h e r  by n i n h y d r i n  development 
o r ,  when a I4C tracer i s  used, by means of  a s p a r k  chamber. 
s p o t  is observed by either method. 

A s i n g l e  

a. A drawing of t h e  f i n i s h e d  ninhydrin-developed chromatogram 

O f  cou r se ,  no d i f f e r e n c e  can  b e  d i s t i n g u i s h e d  between the two 
which is ob ta ined  by s p o t t i n g  IlC-ACBC and I4C-ACBC s ide-by-side is 
enc losed .  
agen t s .  

b.  The Rf value which i s  ob ta ined  f o r  ACBC u s i n g  Eastmn s i l i ca  
g e l ,  Chromagram Sheet  13179 TLC p l a t e s  and a s o l v e n t  sys t em o f  n-butanol :  
w a t e r :  acet ic  a c i d  (100:10:5 v/v> is 0.23. 

c.  No o t h e r  de t ec t ab le .  zones on the chromatogram are observed.  

d. A s  s t a t e d  above, i t  i s  n o t  f e a s i b l e  t o  u s e  T L C  t o  d e t e c t  
batch-to-batch d i f f e r e n c e s  i n  t h e  p u r i t y  o f  llC-ACBC. 
of  b a t c h e s  of drug produced using t h e  s t a n d a r d  s y n t h e s i s  and  p u r i f i c a t i o n  
t echn iques  w e r e  tes ted by TLC p r i o r  t o  i n i t i a t i o n  of  the human s t u d i e s .  
None showed any d e t e c t a b l e  i m p u r i t i e s .  I n  f a c t ,  in o r d e r  f o r  a n  a g e n t  
to be e l u t e d  p r o p e r l y  from b o t h  the anion-exchange and cat ion-exchange 
columns (p. 3), i t  m u s t  b e  z w i t t e r i o n i c ,  and ACBC i s  the only  c o n c e i v a b l e  
product  of th is  type .  

However, a n w h e r  

6. A l l  i n o r g a n i c  s t a r t i n g  materials (ammonium ca rbona te ,  ammonium 
c h l o r i d e ,  and potassium cyanide)  are used as  s u p p l i e d  by the i n d i v i d u a l  
manufac turers ,  as s t a t e d  OR p .  3 of t h e  I N D  a p p l i c a t i o n ,  and  a l l  m e e t  
American Chemical S o c i e t y  (A.C.S.) p u r i t y  s p e c i f i c a t i o n s .  The cyclo-  
butanone used has a b o i l i n g  p o i n t  of 99OC and a f r e e z i n g  p o i n t  of 1 0 ° C  
and i s  a l s o  used as  s u p p l i e d  by the manufacturer ,  A l d r i c h  Chemical C o . ,  
Milwaukee, TJis. A l l  r eagen t s  used i n  t h e  synthesis and p u r i f i c a t i o n  
are made up w i t h  commercially ob ta ined  d i s t i l l e d  w a t e r  (Grand I s l a n d  
B i o l o g i c a l  Co., Grand I s l a n d ,  N . Y . ) .  
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7.  The s t a t e m e n t  t o  which you refer was n o t  i n t ended  t o  imply t h a t  
p r e p a r a t i o n s  c o n t a i n i n g  pyrogenic  contaminat ion a re i n  t e n t  i ona l l y  
admin i s t e red  t o  humans a t  our i n . ; t i t u t i o n .  I n  f a c t ,  we e x e r c i s e  a l l  
f e a s i b l e  p r e c a u t i o n s  t o  p r e v e n t  th is  from happening. The a c t u a l  meaning 
of o u r  s t a t e m e n t  concerning g r o s s  pyrogenic  contaminat ion  i s  this:  Because 
o f  t h e  20.4-minute h a l f - l i f e  of carbon-11, i t  i s  n o t  f e a s i b l e  t o  test f o r  
pyrogens b y  t h e  s t a n d a r d  U.S.P. procedure us ing  p recond i t ioned  r a b b i t s .  
The a l t e r n a t i v e  P y r o t e s t  Limulus Lysa te  technique  r e q u i r e s  one h o u r  f o r  
development as desc r ibed  by the manufac turer  (Difco L z b o r a t o r i e s ,  D e t r o i t ,  
Mich.) and  is t h u s  a l s o  n o t  p r a c t i c a l .  However, we have found tha t  u s e  
o f  a 15-minute development t i m e  f o r  the Limulus Lysa te  test p r o v i d e s  a 
q u i t e  s e n s i t i v e  pyrogen tes t .  I n  fact ,  ou r  p re l imina ry  results i n d i c a t e  
that  this 15-minute tes t  may b e  even more s e n s i t i v e  than the U,S.P.- 
approved procedure  us ing  p recond i t ioned  r a b b i t s .  

11 8. A s  s t a t e d  on p.  4 o f  the I N D ,  each  C-ACBC dose i s  as sayed  f a r  
r a d i o a c t i v i t y  c o n t e n t  just p r i o r  t o  a d m i n i s t r a t i o n  by means of  a pre-  
c a l i b r a t e d  Capin tec  CRC-10 r a d i o i s o r o p e  c a l i b r a t o r  (Capintec,  Inc . , 
Montvale,  N.  J.) . V e r i f i c a t i o n  of r a d i o i s o t o p i c  p u r i t y  w i l l  b2  c a r r i e d  
o u t  u s i n g  a sodium i o d i d e  d e t e c t o r  ( c a l i b r a t e d  w i t h  NBS s t a n d a r d s )  and  
a mul t i channe l  a n a l y z e r .  A photograph of t he  gamma r a y  spec t rum from 
0-2 PIeV w i l l  be  made a p a r t  of t he  permanent record .  The p resence  o f  
any peaks o t h e r  t han  t h o s e  r e s u l t i n g  from the decay of ca rbon- l l  w i l l  
form the b a s i s  f o r  r e j e c t i o n  of  t h e  p r e p a r a t i o n .  

9 .  W e  are u s i n g  t h e  packaging system s u p p l i e d  by E. R. Squribb a i d  
Sons Inc., P r i n c e t o n ,  N. J. This  i s  their  Evacuated S t e r i l e  C o l l e c t i n g  
V i a l ,  L i s t  08868, i n t ended  f o r  use  w i t h  Squibb's N i n i t e c  (Tc-99m) 
Genera tor .  I n  answer t o  your  d e t a i l e d  ques t ions  concern ing  t h i s  packaging 
system, t h e  fo l lowing  i s  p e r t i n e n r .  

a. The g l a s s  used i s  USP Type I. The c o n t a i n e r  is s u p p l i e d  t o  
Squibb by Whzaton Glass Co., M i l l - f i l l e ,  N . J .  

b .  Tine c a p a c i t y  of  the c o n t a i n e r  system i s  20 m l ,  The f i n a l  
volume of  t h e  drug s o l u t i o n  i s  % 15 m l .  

c. Squibb informs us  t h a t  the manufacturer  of  the c o n t a i n e r  
c l o s u r e  i s  Tompkins ( l i s t  number B0848) .  
b u t y l  rubber  by Tompkins. 

It i s  f a b r i c a t e d  from g ray  

10. TLC de te rmina t ions  o f  c o n p l e t e l y  decayed s o l u t i o n s  of  'IC-ACBC 
(done 24 hours  a f t e r  p r e p a r a t i o n  of the agent )  have shown no r a d i o l y t i c  
o r  o t h e r  decomposition p roduc t s  p r e s e n t  i n  the p r e p a r a t i o n .  Because of  
the 20.4-minute h a l f - l i f e ,  the r a d i o p h a m c e u t i c a l  decays t o  unusab le  
l e v e l s  w i t h i n  two hour s  of i t s  p r e p a r a t i o n .  

11. I n  accordance w i t h  your  sugges t ions ,  t he  l a b e l  t o  be used w i t h  
'l-C-ACBC w i l l  b e  r e v i s e d  t o  read:  
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l l ~ - i - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~  ACID 
(FOR INTMVENOUS INECTIOS) 

A s  say r n C i / m l  a s  of  

Volums m l :  Batch No. 

Expi ra t ion  T i m e  

CAUTION - NEN DRUG - LIMITED BY FEDEPdL LAW 

Oak Ridge Associated U n i v e r s i t i e s ,  O z l c  Ridge, TN, 
TO INVESTIGATIONAL USE 

The e x p i r a t i o n  t i m e  w i l l  b e  2 hours  a f t e r  the v i a l  is  f i l l e d .  
the r a d i o a c t i v i t y  symbol w i l l  appear  on the v i a l  l a b e l ,  

I n  a d d i t i o n ,  

We t r u s t  that  these answers t o  your  ques t ions  concerning our  IND 
13,867 w i l l  m e e t  w i t h  your approval.  

Sincerely yours ,  

C.- C. Lwlibaugh, Ph%., M.D. 
Chairmn, Medical and Heal th  

Sciences Div i s ion  
CCL:bbc 

Enclosure 

1 0 4 9 1 0 0  



r e s p e c t i v e  o r i g i n s  and b l u e  line near the t o p  i s  the  s o l v e n t  f r o n t .  
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Oak Ridge 
Associated 
Universities 

Post Offict. cox 117 

O a k  Ridge, Tennessee 37830 

Telephone 615 m - s ~ i i  

hledical and 
HeiiIth Sciences 
Di v is ion 

October 24,  1978 . 

W i l l i a m  3 .  Gyarfas ,  M.D. 
D i r e c t o r ,  D i v i s i o n  of Oncology 

and Rad iopha rnaceu t i ca l  Drug Products  
Bureau of Drugs HFD-150 
A t t e n t i o n :  DOCUMTiT CONTROL ROOM 17B-34 

Ro ckville , Haryland 
. 5600 F i s h e r s  Lane 

20 8 5 7 

Dear D r .  Gyarfas: 

IND 13,867 

T h i s  is t h e  f i r s t  p rog res s  r e p o r t  on t h e  u s e  of carboxyl - labe led  1 l C - 1 -  
aminocyclobutanecarboxylic a c i d  (11C-ACBC) f o r  which an IND had been  activated 
on November 11, 1977. 

11C-ACBC has been t e s t e d  i n  con junc t ion  w i t h  t h e  ECAT scanne r  i n  11 
p a t i e n t s  w i t h  the fo l lowing  d i agnos i s :  bronchogenic  carcinoma ( 3 ) ,  pulmonary , 

metastasis from primary b r e a s t  cancer  (l), proven o r  suspec ted  c a n c e r  of the 
panc reas  ( 4 ) ,  metastatic epidermoid cancer  t o  t h e  l iver (l), m e s e n t e r i c  
lymphoma (l), and m e d i a s t i n a l  tumor (1). The r e s u l t s  were of d i a g n o s t i c  v a l u e  
i n  n i n e  cases and equ ivoca l  i n  two. 
a "dual" scanning  agen t  t o g e t h e r  w i t h  11C-tryptophan f o r  t h e  d i a g n o s i s  of 
c a n c e r  of the panc reas  o r  tumors around t h e  pancreas ,  

We have found 11C-ACBC t o  b e  valuable as 

W e  have  n o t  observed any evidence f o r  t o x i c i t y  o r  o t h e r  s i d e  e f f e c t s  i n  

With more exper ience  i n  emission p o s i t r o n  tonography, we now know t h a t  
these e l even  p a t i e n r s .  11C-ACBC was used i n  a dose range of between 10 and  45 
mCi. 
doses between 10 t o  15 m C i  are s u f E i c i e n t  f o r  an  adequate  s tudy .  Blood clear- 
a n c e  i s  r a p i d  (9OZ a t  15-20 min) and u r i n a r y  e x c r e t i o n  n i n i n a l  (1.4% i n  1 hr) .  

Our l i m i t e d  c l i n i c a l  exper ience  w i t h  'lC-ACBC i n  p a t i e n t s  w i t h  cance r  of 

Ne s h a l l  send you r e p r i n t s  of t h a t  r e p o r t  as soon as  w e  
t h e  panc reas  h a s  been inc luded  i n  a paper  which w i l l  be  pub l i shed  i n  t h e  
j o u r n a l  "Radiolo7y." 
have  them. 

P l e a s e  l e t  u s  know i f  you need a d d i t i o n a l  i n fo rma t ion  on t h e  s t a t u s  of 
t h i s  IND. 

r A h .  
Since  rely 

.-,. 

C. C. Lushbaugh, P.I.D. 
Chairman, Medical  and Health 

Sc iences  Div ison  

CCL : d g  
I 0 4 9 7 0 2  



Oak Ridge 
Associated 
Universities 

November 27, 1979 

W i l l i a m  J .  Gyarfas ,  M.D. 
D i r e c t o r ,  D i v i s i o n  of Oncology 

and Radiopharmaceut ica l  Drug P r o d u c t s  
Bureau of Drugs HFD-150 
A t t e n t i o n :  DOCUMENT CONTROL ROOM 17B-34 
5600 F i s h e r s  Lane 
R o c k v i l l e ,  Maryland 20857 

Dear D r .  Gyarfas:  

IND 13,867 

..- T h i s  i s  t h e  second a n n u a l  p r o g r e s s  r e p o r t  f o r  IND 13,867.  S i n c e  
i n i t i a t i o n  and a p p r o v a l  of t h i s  IND, w e  have used t h e  a l i c y c l i c  
aminoacid 11C-ACBC f o r  27 s t u d i e s .  The subsequent  t a b l e  l ists  t h e  
d i f f e r e n t  d i a g n o s i s  on t h e  p a t i e n t  p o p u l a t i o n .  
though, t h a t  i n  a few i n s t a n c e s  t h e  same p a t i e n t  w a s  examined more 
t h a n  one t i m e .  The t a b l e  l i s t s  t h e  t o t a l  number of s t u d i e s  done i n  24 
p a t i e n t s .  

I should  mention,  

No. of S t u d i e s  
Diagnos is  w i t h  llC-ACBC 

Bronchogenic C a  
Pulmonary metastasis (Ca-Breast) 
Bone metastasis (Ca-Breast)  
Proven o r  s u s p e c t e d  Ca of p a n c r e a s  
Metastatic epidermoid cancer  t o  t h e  l i v e r  
M e s e n t e r i c  lymphoma 
M e d i a s t i n a l  tumor 
P a n c r e a t i t i s  
Pheochromocytoma 
Poor ly  d i f f e r e n t i a t e d  adeno Ca-metas ta t ic  
R e t r o p e r i t o n e a l  tumor - 

3 
1 
1 
11 
1 
1 
3 
2 
1 
2 
1 

The d a t a  c o l l e c t e d  i n  t h e s e  s t u d i e s  and t h e  f i r s t  c l i n i c n l  r e s u l t s  a r e  
b e i n g  p r e p a r e d  f o r  p u b l i c a t i o n .  

1 0 4 9 1 0 3  



Dr. William J. Gyarfas -2- November 27, 1979 

Some of the results with IlC-ACBC in selected cases have been 
published recently. 

1. Buonocore, E., and Hcbner, K. F. Positron-emission 
computed tomography of the pancreas: A preliminary 
study. Radiology 133:195-201, October, 1979. 

Buonocore, E., Hcbner, Karl F., and Collmann, I. Reid. 
Differentiation of retroperitoneal tumor using positron 
emission computed tomography: A case report. 
Computer Assisted Tomography 3(6):825-828, December, 
1979. 

2. 

Journal of 

Copies of the articles are enclosed for your information. 

Please let us know if you need more information on the status of 
IND 13,867. 

Sincerely, 

Medical and Health Sciences Division 
' 

CCL : dg 

Enclosures (2) 

, 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Karl F. Hibner ,  E1.D. 

FROM : Dianne Gresham, S e c r e t a r y  - Committee on Human S t u d i e s  

RE : P r o g r e s s  R e p o r t s  

DATE : March 25, 1980 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S t u d i e s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing p r o p o s a l s  p r e s e n t  a 
p r o g r e s s  r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  p r o p o s a l s .  Each 
p r o p o s a l  must b e  reviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  
t o  c o n t i n u e .  P l e a s e  answer t h e  q u e s t i o n s  below and add any o t h e r  i n f o r -  

( I f  a d d i t i o n a l  s p a c e  is  needed, p l e a s e  use t h e  back of t h i s  form o r  
a t t a c h  extra s h e e t s . )  

T i t l e  o f  P r o j e c t :  c a r b o x y l i c  Acid (11C-ACBC) f o r  Tumor D e t e c m  

P r o p o s a l  No.: 51 Date  Approved: 1977 

mation you f e e l  p e r t i n e n t  and r e t u r n  by 4 / 4 / 8 0  

C l i n i c a l  Use of 11C-Carboxyl-labeled l-aminocyclobutane- 

S i g n a t u r e  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report  p r o g r e s s  made i n  p a s t  y e a r .  

I '  . f  
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2. Report  any c o m p l i c a t i o n s .  
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3 .  Are t h e r e  any planned changes? h -j-.,-,~. 

5. Comments. 
h 3-b- 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  Karl F .  Hubner 

t 

FROM : Dianne Gresham, S e c r e t a r y  - Committee on Human S t u d i e s  

RE : P r o g r e s s  R e p o r t s  

DATE : 3/2/ai 

The g u i d e l i n e s  f o r  t h e  ORAU/OKNL Committee on Human S t u d i e s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing p r o p o s a l s  p r e s e n t  a 
p r o g r e s s  r e p o r t  t o  t h e  Comnittee on t h e  s t a t u s  of t h e i r  p r o p o s a l s .  Each 
.proposa l  must b e  reviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  
t o  c o n t i n u e .  P l e a s e  answer t h e  q u e s t i o n s  below and add any o t h e r  i n f o r -  

( I f  a d d i t i o n a l  s p a c e  i s  needed, p l e a s e  u s e  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  

mat ion  you f e e l  p e r t i n e n t  and r e t u r n  by 3/17/ai 

C L I N I C A L  USE OF "C-CARBOXYL-LABELED 1-AMINOCYCLOBUTANE- 
T i t l e  of P r o j e c t  : CARBOXYLIC ACID ( ~ ~ C - A C B C )  FOR TUMOR DETECTION 

Date Approved: 10/19/77 P r o p o s a l  No.: 5 1  

S i g n a t u r e  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 
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3 .  Are t h e r e  any planned changes? 

4 .  Do you wish t h e  p r o j e c t  t o  be cont inued? 
~ 

5. Comments. hq- 



ORAU/ORNL COHXITTEE ON HUMAN STUDIES 

TO : D r  . Hcbner 

FROM : Dianne Gresham, S e c r e t a r y  - Committee on Human S t u d i e s  

RE : P r o g r e s s  Repor ts  

DATE : February 18 ,  1982 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S t u d i e s  r e q u i r e  that 
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p r e s e n t  a 
p rogres s  r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each 

t o  cont inue .  P l e a s e  answer t h e  ques t ions  below and add any o t h e r  i n f o r -  
mat ion you f e e l  p e r t i n e n t  and r e t u r n  by 
(If a d d i t i o n a l  space  i s  needed, p l e a s e  u s e  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  

T i t l e  of P r o j e c t :  

Proposa l  No.: 51 Date Approved: October 19 ,  1 5 7 7  

-proposa l  must b e  reviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  

March 8 ,  1982 

C l i n i c a l  Use o f  'IC-Carboxyl-Labeled l -h inocyc lobu tane -  
Carboxylic Acid (11C-ACBC) f o r  Tumor Detec t ion  

S igna tu re  o f  P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report  p r o g r e s s  made i n  p a s t  year .  

2. Report any compl i ca t ions .  T W . ~  
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3 .  Are t h e r e  any planned changes? @7vl e 

4 .  Do you wish t h e  p r o j e c t  t o  be cont inued? 



O a k  Ridge Associated Universities 

MEMORANDUM 
OA I. D r .  E;. F. HGbner FROM Dianne Gresham 

A p r i l  6 ,  1982  COPIES TO F i l e ,  Committee on Human S t u d i e s  DATE 

SUBJECT APPROVAL OF CONTIhTUATION OF PROPOSALS REVIEWED BY COMMITTEE 

The Committee on Human S t u d i e s  approved f o r  c o n t i n u a t i o n  P r o p o s a l s  38a 
and 38b,  39-39b, 45-45b) 48 and 48a ,  51, 54, 5 7 ,  and 68. P l e a s e  r e p o r t  
any changes o r  problems t o  t h e  Committee Chairman. Thank you f o r  your  
a s s i s t a n c e  and c o o p e r a t i o n .  



O M U / O R N L  COMNITTEE ON I1UMAN STUDIES 

TO : D r .  Karl F.  HGbner, ORAU, M&HSD 

FROM : Dianne Gresham, S e c r e t a r y  - Committee on Human S t u d i e s  

RE : P r o g r e s s  R e p o r t s  

DATE: March 23, 1983 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S t u d i e s  r e q u i r e  t h a t  
y e a r l y  all p r i n c i p a l  i n v e s t i g a t o r s  of ongoing p r o p o s a l s  p r e s e n t  a 
p r o g r e s s  r e p o r t  t o  t h e  C o r i i t t e e  on t h e  s t a t u s  of t h e i r  p r o p o s a l s .  Each 
p r o p o s a l  must b e  reviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  
t o  c o n t i n u e .  P l e a s e  answer t h e  q u e s t i o n s  below and add any o t h e r  i n f o r -  
ma t ion  you f e e l  p e r t i n e n t  and r e t u r n  by A p r i l  6 ,  1983 
( I f  a d d i t i o n a l  space  is needed,  please u s e  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  

T i t l e  o f  P r o j e c t :  C a r b o x y l i c  Acid (IIC-ACBC) f o r  Tumor D e t e c t i o n  
C 1 i n i  c a1 U s  e of 11C-Ca rboxy l-lab e 1 ed 1-Amino cy c l o  bu t ane- 

P r o p o s a l  No.: 51 Date Approved: 10 /19 /77  

LL i 3- . k/ t c  C-f  d& /a 
S i g n a t u r e  of  P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report  p r o g r e s s  made in p a s t  y e a r .  

Three p a t i e n t s  w e r e  s t u d i e d  d u r i n g  t h e  r e p o r t i n g  p e r i o d :  
one for d e t e c t i o n  of a p a n c r e a s  tumor and t w o  €or d e t e c t i o n  
of a b r a i n  tumor.  
I n  one case ACBC h e l p e d  t o  r u l e  o u t  a neoplasm; p a t i e n t  had 
a r t e r i a l  venous malformation.  

2.  Report  any c o m p l i c a t i o n s .  

NO c o m p l i c a t i o n s  

1 0 4 9 1 1 2  
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3 .  Are there any p lanned  changes?  

No 

4 .  Do you w i s h  t h e  p r o j e c t  t o  be c o n t i n u e d ?  

Yes 

5 .  Comments. 

None 

1 0 4 9 1 1 3  
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Oak Ridge 
Associated 
Universities 

Post Office BOX 11i 
Oak Ridge, Tennessee 37830 

Telephone 615;53>~1~ 576-3102 Division 

hledical and 
Health Sciences 

A;?rLl 15, 1983 

William J. Gyarfas, M.D. 
Director, Division of Oncology 

Bureau of Drugs 
Food and Drug Administration 
Rockville, Maryland 20857 

and Radiopharmaceutical Drug Products 

Re: XND 13,383 
Dear Dr. Gyarfas: 

Your attention is called to our Investigational New Drug Application 
IM) 13,383 under which we are currently carrying out clinical studies of the 
use of 68Ga ethylenediamine-NNN'N'-tetraacetic acid (68Ga EDTA) . 
to amend this X N D  by substitutin for section 4 (Source of New Drug Substance) 
the following statement: 
68Ge, by elution of a closed-bed ionic OUGe, b8Ga generator (catalog #IGG-100) 
obtained from New England Nuclear (NEN), Boston, MA. 
fied 1 N hydrachloric acid (Fisher Scientific, Fair Lawn, N . J . ) . "  

In our original IND 13,383 it was stipulated that an open-bed alumina- 
68Ge generator system from NEN would be used as the source of the 68Ga for the 

This open-bed generator system yields the desired 
E8Ga-EDTA directly, following elution with a 0.005 M solution of EDTA. The 68Ga 
EDTA pre aration obtained is, however, contaminated with a small amount of 68Ge 
(Q 2~10-~% of the 68Ga present). A recently developed closed-bed Sn02-68Ge 
generator system (also available from NEB) provides 68Ga in the chloride form 
with a 68Ge contamination level that is approximately one-tenth that of the 
alumina-68Ge system, i.e., l-2~lO-~% of the 68Ga present (our verification). 
Also with this generator system the 68Ge contamination level is not affected 
by the frequency of generator elution as it is with the alumina-68Ge system. 
(The 68Ge contamination level in the eluant from the alumina generator tends to 
increase on standing between "milkings".) For these reasons it is felt that it 
would now be advisable t o  use the NEN S n 0 ~ - ~ ~ G e  generator system as the source 
for the 68Ga used in the studies involved in IND 13,383. Approval is therefore 
requested for use of this new generator system as the source of 68Ga for the 
preparation of 68Ga EDTA ( I N D  13,383). 

We now wish 

"The 6BGa will be separated as needed from its parent, 1 

The eluant will be certi- 

roposed 68Ga EDTA studies. 

, 



D r .  Gyarfas -2- 

The m i c r o f i l t e r e d  1 N €IC1 s o l u t i o n  of 68Ga obta ined  from t h e  NEN Sn02- 
@Ge gene ra to r  system w i l l  be  evaporated t o  dryness .  
68GaC13 has  f i r s t  Seen taken up i n  1 m l  of 0.005 N H C 1 ,  9 ml of 0.005 M EDTA 
w i l l  then  be  added. The r e s u l t i n g  68Ga EDTA s o l u t i o n  w i l l  then  b e  processed 
as o r i g i n a l l y  o u t l i n e d  i n  IND 13 ,383  ( s e e  s e c t i o n  5 ,  Methods, F a c i l i t i e s  and 
Con t ro l s ) .  We have found t h i s  p r e p a r a t i o n  t o  be  s ter i le  and nonpyrogenic.  
Its b i o d i s t r i b u t i o n  i n  rats i s  t h e  same as t h a t  of  t h e  o r i g i n a l  IND 13,383 
drug. A l o w  level  of stannic t i n  i s  p r e s e n t  i n  t h e  1 N hydrochlor ic  a c i d  
e l u a n t  (< 1 ppm). This  w e  f e e l ,  however, i s  accep tab le  ( see  a t t ached  pages 
from thepharmacology manual by Sollmann). 
has  approved t h i s  a c t i o n .  Please c o n t a c t  us  i f  you have any ques t ions  re la t ive 
t o  t h i s  r eques t .  

Af t e r  t h e  r e s i d u a l  

Our Committee on Human S tud ie s  

/ U  

CCL: bbc 

Enclosures  

C .  C. Lushbaugh, Ph.D., M.D. 
Chairman, Medical and Heal th  Sciences 

D i v i  s i o n  

I 
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A Manual of Pharmacology, T. Sollmann, ?’I .D. ,  7th edit V . B .  Saunders Co. 

956 A Manual of Plmrmacology 
recommended. Kickel cookk~g vessels give 
a harmless trace of the metal to the f 

. (Dzerzgowski and Schumoff -Sieber, 1 
1908; h h m a n n ,  1909). Nickel platers are 
ject to eczema. 
Du Bois, 1994, reported 80 per cent of the workcn 

nickel plants a B d  Gaul and Stand, 1954, found 0.0 
.to 0.09 mg. of nickel per e5 mg. of fresh tLsue iz~ pso 
lesions, in persons not especially exposed to nickel, 
never more than 0.01 mg. in n o m 1  skin. 

but its mechanism k not understood (C. 0. T a m n  d d: 
1844). It occurs when the m s m w  is denerrated (Q. D. 
Schubmehl d al., lB4S). It is preceded by a sigui6cant. 
rise in the proportion of reticulocytes. The bilirubin con- 
centration of the serum is slightly i n d  Splenectomy 
 ma^- delay the i n w e  of blood cells (ckt.cn, 1995. 1956) 
and may prevent it (Bemald d al., 19%): In rabbits, 
the addition of manganese heightens the action (Klein- 
berg, 19%). It does not occw if the diet is deficient in 
copper (J. hl .  Orten, Underbill d al., 19S2). In four dogs 
rendered anemic by milh- diet, the feeding of 0.1 mg. of 
cobalt daily enhanced materially the utilization of added 
i o n  and copper (D. T. FrOStd al., 1941; review, N. 0. 
schultz, 1940). 

Cptsneons ‘Vasodilatation.-IuGoff, 19S0, 1934, re 
portcd that hypodermic injection of 10 to 50 mg. of 
cobalt chloride, citrate or salicylate, in ma0 c ’ i h t e s  the 
vessels of the face and car, beginning in thrtt minutea 
and persisting for fifty minutes. T h e  blood pressure falla 
about 10 mm. h’o toxic spmptoms.were observed. The 
efiect occurs also on oral administration; it is not pro- 
duced b:, simigr doses of nickel. 

Bbod  Sugar.--Bertrand and Macbeboeuf reported 
that cobalt enhances the hypoglycemic action of insulin. 
Others have failed to confirm this on dogs (Nngenta, 
19%:) rrnd on standnrdized‘rabbits (Blarberwick and 

Toxic Actions.-Intravenous injection of 0.5 mg. of 
m.balt salts into rabbits produces considerable fall of 
Mood pressure (LeGoZ, 1990). Canjolle d d., 1944, re- 
port prolonged rasodilatation, chiedy by the diminished 
exutabihty and tone of the vasomotor center supported 
br direct action on arterial muscle. Respiration is in- 
creased by direct action and reflex stimulation of the 
center. ,Peristalsis is increased after transient inhibition. 
A. Stuart, 1894, reported that intravenous or h>-po- 
dermic injection of cobalt or nickel sa l ts  affects the central 
nervou system directly, in addition to the usual metal 
action on capillaries, heart and hrdneys. Tbere are 
tremors, chorea and condsions,  followed by paresis. Ln 
frop the medulla is stimulated before the spinal cord 
(A. Stuart, 1861). Some tolerance is acquired. 

The urine is increased, and always contains sugar, 
often proteins. Cobalt salts act as antidotes to HCN 
poisoniug, through the formation of cobalt cyanides. To 
be effective tbry must be introduced subcutaneously in 
doses which are not devoid of danger. They are there- 
fore not used in man .  

The toxicity n: cobalt (and nickel) for rat6 is dimin- 
ished by tbe sulfur aminoacids, especially by cysteine, 
but ncjt by choline. This suggests that t h e  cobalt pro- 
duces i ts  toxic effects by fixing the sulfbybl group, 
amlogous to arsenic (K. H. Griffith d ai., 1940,). 

Sah.yl4 19D’i). 

:, 

._ 
hTCECEL 

The phamacologic sigrdcance of this met- 
a1 appears slight. The metal is efiensively 
used, but is not easily soluble, and the salts 
are not easily absorbed. They are estringent 
and initant on local application. Nickel salts 
have beer! used as emetics, but are not t o  be 

Intraucnous injection of nickel =Its produces fall d 
blood pressure and the usual fiocculation phenomenj 
T b e  nickel is tzcrded slowly, chiefly by the urine. Th 
urine contains about two-thirds of the mckel o 
(N. L. Kent and NcCanoe, 1941). C 
into mice and frogs is followed by p 
19%). A. Stuart, 1884, ducribed the 
be observed with cobalt salts. 

Tith ttcisd infurtine, dilute solutions of 
produce p r k a v  depression, which may be 

‘ stimulation. Higher concentrations abolish 
menu. h’idcel is much less toxic than zinc 
Mitchell, 1916). 

Nickel CarbonyL-Thii p- 
passing CO over finely divided 
process of cbtaining pure nickel. 

six hours the patient becomes dyspneic, cy 
and deL-ious, mkb a blood-stained mush. 

suprarenalglands, and pulmonary edema Olond, Langer 
and Quincke, 1890; Armjt 1907, 1908; Brandes, 19%). 
It is not absorbed as such, but is decomposed by moisture 
and deposits absorbable colloidal metallic nickel OD t h e  
respiratory epithekum. 

be absorbed from the a h .  Iron carbonyl damages tbe 
liver severely. 

Mdnl carbonyls in general are volatile liquids that 

TIN 
AbsorpL+ and F&.-Then soluble salts of tin are fcd’ 

a snfall quantity is absorbed and accumulates in tbc 
&sues. of the normal tin income, 50 to 80 per cent U 

excreted by the  urine. After intravenous injection tbe 
excretion is also largely by the urine (N. L. Kent a d  
hlcCance, 1911). n b e n  soluble malts are injected hypo- 
dermically, elimination oqur~ slowly, mainly by t b e  
alimentarg. tract, but somewhat by tbe urine, p r o d u d  
marlied injury of the kidneys. Considefable quantitiu 
are retained: 40 t o  5 per cent in tbe skin, 5 per cent in 
the liver (Salant and co-workers, 1930). 

Tbe ncu~c  toricify of the nonprecipitant s t a G c  or r, 

stannous sc-dium citrate by intravenous injection -; 
rabbits is of the order of sodium citrate, so that t h e  tin . 
aalts as such are not acutely toric. Animals with 45 pu 71; 

cent of the fatal dose recover completely. The tin l a v e  
the blood rapidly. The orpan distribution is similsr to 
that of bismuth; the kidneys retain it longest (J. See 
and Rambousek, 1945). Older observers reported c h r w  
cficcf~ racging from gastro-enteritis to ataxia and motor 

1 9 4 8 .  

pralyses resembling 

fmm a dental plate 
~ C T V O U S  s~plptoms ax’ 
p&tap compound ady 
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J. A. Kolmer d d., 10s 

Tetramethyl tin, w 
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delayed encephdopatl 
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/ A  !danual o f  Pharmacology, T.  Sollmann, M.D., 7 t h  e d i t i o n ,  W. B .  Saunders  Co, 1948 

dfercu y 
paralyses resembling chronic lead poisoning (n?lite, 
1880). &her, 1918, repo& chronic poisoning resukhg 
from a dental plate of “ R ’ d ’ s  mdal.” There were 
nervous symptoms and anemia. “Sfmmozyl,” a PIX+ 
prietnry compound advertised for.oral and intramuscular 
adminLtration in boils and styes, was found worthless by 
J. A Kolmer d al., 1931. 

Tetrameth~l  tin, when inhaled, cnusea immediate 
aliphatic narcosis, followed by temporary paralysis and 
delayed encephalopathy. Tetraethyl tin has similar 
actions, but is less potent (J. Sifter.  lQS9). 

Tin hydride. SI&, is highly toxic to  mice and pbu, 
pigs, producing p h o n a r y  irritation and convulsions (F. 
Poneth and Joachimogly I%%). 

MERCURY 
Mercury, particularly in the mercuric salts, 

has a strongly toxic action on protoplasm. 
Mercurial compounds are therefore potent 
antiseptic agents, but  their usefulness is 
limited by precipitation, irritation and toxic 
systemic efiects. The local actions depend on 
the mercury ions, and are absent in organic 
compounds that hold the mercury in molezu- 
lar forn .  Intravenous injection of the mer- 
cury-fluorescein dyes (mercurochrome, and so 
forth) produces colloidal “reactions.” The 
water-insoluble mercury compounds are fail y 
rapidly converted into soluble compounds, 
and these are absorbed, distributed through 
all the tissues and excreted by all channels, 
but niainly by the urine and feces. Traces re- 
main in the body for many months. Acute 
poisoning presents chiefly the phenomena of 
local corrosion, followed later by the char- 
acteristic features of systemic poisoning, sto- 
matitis, dysentery and nephritis. In chronic 
poisoning, nervous sjmptoms and cachexia 
appear. Calomel is comparatively insoluble, 
so tha t  it may be employed as a cathartic and 
diuretic. The  relatively nontoxic organic com- 
pounds, such as ITI -.rcurophylline (mercupurin) 
and mersabyl (sal>-rgan), are injected intra- 
muscularly or intravenously as activc diu- 
retics; this effect is also produced bp small 
doses of inorganic mercurials. Mercury Kas 
the earliest and for centuries the only efiective 
agent for the treatment of syphilis. 
Local Actions and Uses of hlerc.dals.- 

The application of soluble mercury com- 
pounds produces antiseptic, stimulant, irri- 
t an t  and escharotic efiects. These depend on 
the concentration of mercuric ions in the so- 
lution, and on the precipitation of proteins. 

957 
The latter is not a simple function of the ioni- 
zation, for the protein ,precipitates redissolve 
in excess of protein and in a variety of other 
substances, such as the halide salts of alkalis, 
especially the iodides; .and in alkalis, amides, 
and so on. m e n  these are present in or added 
t o  the mercuric salts, the precipitation of pro- 
tein is diminished or prevented. Solutions that 
ionize weakly also fail to precipitate proteins, 
presumably because they always leave a SUE- 
cient excess of protein to prevent precipita- 
tion. Absence of protein precipitation dimin- 
ishps IocaI irritaiion and favors the penetration 
of the mercury. In the presence of proteins and 
in complex culture fluids, the antiseptic adion . . 
of such nonprecipitant compounds may there- 
fore appear equal to or greater than that of 
more highly ionized but  more precipitant com- 
pounds. From the standpoint of local and an- 
tiseptic actions, the mercury compounds fall 
into three broad groups: (1) the soluble in- 
organic mercuric salts; (e) the water-insoluble 
mercury compounds, mostly mercurous, . 
which are dissolved slowly on contact with the 
tissues; and (3) organic mercury compounds, 
mercury of which is attached to a benzene . 
ring, and held more or less firmly, so tha t  i t  
ionizes but  little. 

I o n i d i o n  of dfcrcuty Cmpou&.-Tbe following 
classibt ion is s&r to that  of F. hlueller, Scboeller 
and Schraut, 1911, but also takes into account the 
antiseptic action on yeast cultures, as determined by J. 
Peterson, 199-6. These also give a convenient index of 
ionization, the restraining efiect for equivalent m e w  
content being expressed in terms of HgCL as unit; for 
instance, “yeast restraint 0.1” sipifies that the anti- 
yeast actirity is one-tenth that of mercuric chloride, after 
making allowance for the di5erence in mercury content. 
Tbe individual compounds are arranged according to 
this coefijcient, in descending order. Those ic square 
brackets uere not investigated by Peterson, so that their 
positihn is conjectural. 

Simplc Eighly IoniznLle Inorganic dfcrcuric SA.- 
Yeast restraint, 1.5 to 1; precipitate proteins, bub re- 
dissolve in excess; greatest 1-1 irritation; rust me ta l ;  
readily precipitated by H S  = hlercuric chloride (HgClJ. 
It should be added that the actual ionization of mercuric 
chloride is not high, but that it a n  apparently replace 
the ions reediiy, so that it behaves chemically as if it 
were highly ionlad. 

d/oa!ercfdy 107ikabk bfcrcuric Compoud.--l’rast re- 
straint, 0.G to  0.35; protein precipitatiqn, sfigbt o~ absent; 
hi ta t ion relative)) shght; rusting of metals slight; pre- 
cipitated by H,S = Potassium-mercuric iodide &H&) 
br bromide]; mercuric succinimide; sublauine (mercuric 
sdfate-ethylenediamine); metaphen (aceto-ox-ymercuri- 
njtrocresolj, requires a b l i  for solution piercurophen 
(sodium o~,?nercur?.-nitroplcnolate), Schamberg d al.. 

. 
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Oak Ridge 
Associated 
Universities Memorandum 

Dianne Gresham 
Dr. Lange 

To Karl F. Hubner, M.D. From 

Date June 22, 1983 Copies to File 

APPROVAL OF CONTINUATION OF PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

The Committee on Human Studies approved for continued study Proposals 38a and 
38b, 39-39b, 45-;5b, 48 and 48a, 51, 54, and 68 at its May 6 meeting. Please 
report any changes or problems to the Committee Chairman should they occur. 

Approval for Proposal No. 57 was postponed until the Committee meets again; in 
the interim additional information was requested from the University of New 
Mexico regarding their Human Use Committee's decision on the use of Ytterbium. 
Since the meeting a copy of your letter dated May 10 to Dr. Lange has been 
received. It will be circulated with the minutes af the Committee meeting on 
May 6. Dr. Lange has not sent to me a copy of his reply to your letter. 
proposal should be discussed again at the next meeting of the Committee. 

This 

Thank you for your assistance and cooperation. 



OIzAU/OiLXL COM?IITTEE O S  HL?lAR STUDIES 

TO : D r .  K a r l  F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, S e c r e t a r y  - C o m i t t e e  on Human S t u d i e s  

RE : P r o g r e s s  R e p o r t s  

DATE : A p r i l  23,, 1984 

The g u i d e l i n e s  f o r  t h e  OL4U/ORh% Committee on Human S t u d i e s  r e q u i r e  t h a t  
y e a r l y  a l l  p r i n c i p a l  i i , v e s t i g a t o r s  of ongoing p r o p o s a l s  p r e s e n t  a 
p r o g r e s s  r e p o r t  t o  t h e  C o m i t t e e  on t h e  s t a t u s  of t h e i r  p r o p o s a l s .  Each 
p r o p o s a l  must b e  r.eviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  
t o  c o n t i n u e .  P l e a s e  answer t h e  q u e s t i o n s  below and add any o t h e r  i n f o r -  
mat ion  you f e e l  p e r t i n e n t  and r e t u r n  by May 7 ,  1984 
(If a d d i t i o n a l  s p a c e  i s  needed,  p l e a s e  u s e  t h e  back of t h i s  form o r  

, a t t a c h  e x t r a  s h e e t s . )  
C l i n i c a l  Use of llC-Carboxyl-labeled l - h i n o c y c l o b u t a n e -  
Carboxyl ic  Acid (IlC-ACBC) f o r  Tumor D e t e c t i o n  T i t l e  of P r o j e c t :  . 

P r o p o s a l  No.: 51 Date Approved: 10119 177 

ic C d .  < ---hL.L-- y ( 2  i- p 
S i g n a t u r e  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

i. Repor t  p r o g r e s s  made i n  p a s t  y e a r .  

Only one c l i n i c a l  s t u d y  w a s  done i n  a p a t i e n t  from t h e  S loan-Ket te r ing  
I n s t i t u t e .  The s t u d y  w a s  done a t  Brookhaven N a t i o n a l  Labora tory .  

2 .  Repor t  any c o m p l i c a t i o n s .  

There w e r e  no s i d e  e f f e c t s  o r  o t h e r  c o m p l i c a t i o n s  a s s o c i a t e d  
w i t h  t h e  procedure.  



3 .  Are t h e r e  any planned changes? 

No changes.  

4 .  Eo you wish  t h e  p r o j e c t  t o  be  c o n t i n u e d ?  

Keep active.  

5 .  Comments. 

None. 



I ,  

Oak Ridge 
Associated 
Universities Memorandum 

To Dr. 'Karl F. Hubner From Blanche Carden e&&.- 
Date June 12, 1984 copies toFile, Committee on Human Studies 

Subject PROPOSALS REVIEWED BY COM?IITTEE ON HUMAN STUDJES 

Proposals 38a, 38b, 39, 39a., 39b, 45, 45a, 45b, 48, 48a, 48b,51, 54, 54a, 
68, 68a and 69 were approved for continuation by the Committee on Human 
Studies on May 25, 1984. If there should be any changes o r  problems with 
these proposals, please report them to the Committee Chairman. 

bbc 



Associated Post Office Box 11 7 
Oak Ridge, Tennessee 37831 -01 17 

To : 

From : 

Subjec t  : 

March 20, 1985 

M E M O R A N D U M  

D r .  Crook 

Lynn Reeves, S e c r e t a r y  
ORAU/ORNL Committee on 

PROGRESS REPORTS 

Medicai anc 
Healt3 Sciences 
D I \J I s I or: 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S tud ie s  r e q u i r e  tha t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing p roposa l s  p r e s e n t  a y e a r l y  p r o g r e s s  
r e p o r t  t o  t h e  Committee on t h e  s t a t u s  of t h e i r  p roposa l s .  Each proposa l  
must b e  reviewed by t h e  Committee y e a r l y  for r e s e a r c h  p r o j e c t s  t o  con t inue .  

Please answer t h e  q u e s t i o n s  below and add any o t h e r  in format ion  you f e e l  
p e r t i n e n t  and r e t u r n  by A p r i l  10, 1985. ( I f  a d d i t i o n a l  space  i s  needed,  
p l e a s e  use  t h e  back of t h i s  form o r  a t t a c h  extra s h e e t s . )  

T i t l e  of P r o j e c t :  a r  D e t e r t b n  

Proposa l  No.: 51 Date Approved: 1977 

C l i n i c a l  U s e  o f  "C-Carboxyl-Labeled 1-Amino-Cyclobutane- 

4/19/85 
Date Signed S igna tu re  of P r i h c i p a l  I n v e s t i g a t o r  

1. Report  p rog res s  made i n  p a s t  yea r :  

Administered t o  15 p a t i e n t s .  

2 .  Report  any compl ica t ions :  

None 

I O 4 9 1 2 2  
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3 .  Are there  any planned changes? 

No 

4 .  Do you wish the  pro jec t  t o  be continued? 

Yes 

5 .  Coments: 

None 

t o 4 4 1 2 3  



STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
RY THE ORAIJ/ORNL COWITTEE ON HUMAM STUDIES 

(Apri.1 26, 1985) 

51 Clinical Use of 11C-Carboxyl-Labeled 1-Amino-Cyclobutane-Carboxylic 
Acid (11C-ACBC) for Tumor Detection (Crook) 

Progress 

Administered to 15 patients. 

Complications 

Mon e. 

Chanees 

No changes. 

Continuation 

Keep active. 

Comments 

None. 

1 0 4 9 1 2 4  



o Oak Ridge ai3 Associated Post Office Box 1 1  7 aw Universities Oak Ridge, Tennessee 37831 -01 17 

A p r i l  1 7 ,  1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

To: D r .  James Crook - 

ORAU/ORNL Committee on Hum 
PRCM: Lynn Reeves, S e c r e t a r y  

SUBJECT: PROGRESS REPORTS 

The g u i d e l i n e s  f o r  t h e  ORAU/ORNL Committee on Human S t u d i e s  r e q u i r e  t h a t  y e a r l y  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of  ongoing p r o p o s a l s  p r e s e n t  a p r o g r e s s  r e p o r t  t o  
the Committee on t h e  s t a t u s  o f  t h e i r  p r o p o s a l s .  Each p r o p o s a l  must b e  reviewed 
by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  t o  c o n t i n u e .  P l e a s e  answer t h e  
q u e s t i o n s  below and add any o t h e r  i n f o r m a t i o n  you f e e l  p e r t i n e n t  and r e t u r n  by 

( I f  a d d i t i o n a l  s p a c e  i s  needed. p l e a s e  u s e  t h e  back of t h i s  form 
o r  a t t a c h  extra  s h e e t s . )  

T i t l e  of  P r o j e c t  : 
Carboxylic Acid ("C-ACBC) f o r  Tumor Detec t ion)  

I *  

i 

-4518 v. 1986. 

C 1 i n  i c a 1 U s e o f C - C a r b oxy 1 -Lab e 1 e d 1 -Am in o - Cy c 1 ob u t an e - 

P r o p o s a l  No. 51 Date 1977  

S i g n a t u r e  o f  @ r k c  

1. Report  p r o g r e s s  made i n  t h e  p a s t  y e a r .  
c 

i 

2. Report  any c o m p l i c a t i o n s .  ud 



I ,  1 

-2- 

I&- ._ 

3 .  Are t h e r e  any planned changes? 

“I-c * 

4. Do you wish  t h e  p r o j e c t  t o  be cont inued?  

- 5 .  Comments. 



Associated Post Office Box 117 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies LA- 
RE : Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/OWL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add 2.ny other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Please 

Title of Project: 51 Clinical Use 
1-Amino-Cyclobutane-Carboxylic Acid 

Proposal No. 51 Date Approved: 1985 

V 

Signature of Pkincipal Investigator 

1. Report progress made in the past year. - 

2 .  Report any complications. ud 

J F Y h  7 
Date Signed 



- 2-. 

3 .  Are there any planned changes? 

p5. 4 .  Do you wish the  project to be continued? 

5. Comments. 

1 

1044128 



June 2 8 ,  1990 
OF'.AU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 51 Clinical Use of llC-Carboxyl-Labeled 
1-Amino-Cyclobutane-Carboxylic Acid ("C-ACBC) for Tumor Detection 

Date Approved: 1985 

1. Report progress made in the past year. 

No studies performed 

2 .  Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



I ,  1 

June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PFLOPOSALS 

Investigator: Dr. James Crook 

Title of Project: 51 Clinical Use of llC-Carboxyl-Labeled 
1 -Amino - Cyclobutane - Carboxylic Acid ( llC-ACBC) for Tumor Detection 

Date Approved: 1985 

1. Report progress made in the past year. 

No patient doses administered. 

2.  Report any complications. 

None 

3. Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

Currently evaluating the capability of an in-house 8 MeV cyclotron to 
produce clinically useful amounts of carbon-11. 

1 0 4 9 1 3 0  



IDENT. NO. 6 9  

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO: COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated U n i v e r s i t i e s  and 
Oak Ridge Nat ional  Laboratory 

Date: October 31, 1983 

P r i n c i p a l  I n v e s t i g a t o r :  Karl  F. Hibner, M.D. 

Co- Inv e s t  i ga t o r  s : Raymond L. Hayes, Ph.D. 
Lee C. Washburn, Ph.D. 

T i t l e  of P ro jec t :  
LES IONS 

COPPER-64 CITRATE FOR THE DETECTION OF MALIGNANT 

1. Obiec t ive  of Experiment: 

The o b j e c t i v e  of t h i s  study is t o  determine the  e f f e c t i v e n e s s  of 
64Cu f o r  use i n  t h e  pos i t ron  tomographic d e t e c t i o n  of cancer i n  
humans. Table 1 i n d i c a t e s  t h e  s p e c i f i c i t y  t h a t  G4Cu c i t r a t e  h a s  
f o r  rodent  tumors. Of p a r t i c u l a r  i n t e r e s t  w i l l  be whether 64Cu 
can be used t o  d e t e c t  malignant processes  during t h e  f i r s t  few 
hours  a f t e r  admin i s t r a t ion  ( see  Table 2) .  
c i t r a t e  normally r e q u i r e  24 h or  longer.  

Tumor scans wi th  67Ga 

11. Methods of Procedure: 

Reactor-produced high-spe c i f  i c - a c t i v i  t y  64Cu chlor ide  
( 1 v g  C~/mCi6~Cu)  w i l l  be obtained from Oak Ridge Nat ional  
Laboratory.  
w i l l  be converted i n t o  the  c i t r a t e  form. The r e s u l t i n g  s o l u t i o n  
w i l l  then  be ad jus t ed  t o  i s o t o n i c i t y  and phys io logic  pH and 
f i l t e r e d  through a s t e r i l e  microf i l t e r  i n t o  capped s t e r i l e  
evacuated v i a l s  which w i l l  i n  t u r n  be steam s t e r i l i z e d .  The 
con ten t s  of each v i a l  w i l l  be t e s t e d  f o r  pyrogenic i ty  before  i t  
i s  adminis tered.  A l l  d e t a i l s  of t he  prepara t ion ,  q u a l i t y  
con t ro l  and d ispens ing  of each p a r t i c u l a r  6% c i t r a t e  batch 
w i l l  be kept  i n  a master l o g  book. 

Following tes t s  f o r  radiochemical p u r i t y ,  t h e  b4Cu 

The p repa ra t ion  (7  m C i  64Cu/70 kg) w i l l  be i n j e c t e d  
in t ravenous ly  i n  a volume of 5 m l  or  l e s s .  
dose w i l l  conta in  s t a b l e  copper a t  a l e v e l  of no more than 1 ;lg 
Cu/kg and t h e  amount of c i t r a t e  adminis tered w i l l  no t  exceed 0.1 
mg/kg. Scans w i l l  be made a t  2-6 h and 24 h a f t e r  64Cu c i t r a t e  
adminis t ra t ion .  

The adminis tered 

. .. 



A t o t a l  of 15 ambulatory p a t i e n t s  18 years o r  o lde r  having known 
o r  s t rongly  suspected malignant  processes  w i l l  be s tudied.  They 
w i l l  be r e f e r r e d  t o  t h e  Medical and Heal th  Sc iences  Div is ion  by 
consul t ing  phys ic ians  i n  Oak Ridge and t h e  surrounding a rea .  No 
pregnant p a t i e n t s  w i l l  be s tud ied .  

111. Poss ib le  Hazards a n d  Their  Evalua t ion :  

1. Toxic i tv  

There should be no chemical hazard involved wi th  the  use of 
64Cu c i t r a t e ,  s ince  the  maximum l e v e l  of s t a b l e  copper 
adminis te red  w i l l  no t  exceed 1 p  g/kg. Human blood normally 
con ta ins  copper a t  a l e v e l  of 100vgX (E.J Underwood, Trace 
Elements i n  Human and Animal N u t r i t i o n ,  Academic Press ,  1971, 
pp-69) 

2. Radia t ion  Dose 

Th i s  proposal was approved by t h e  ORAU Medical I s o t o p e s  
Committee on October 31, 1983. Table 3 i n d i c a t e s  t h e  human 
r a d i a t i o n  dose e s t i m a t e s  t h a t  have been made for 64Cu c i t r a t e  
based on 64Cu t i s s u e  d i s t r i b u t i o n  da ta  i n  rodents .  

I V .  Respons ib i l i t v  of P r i n c i p a l  I n v e s t i g a t o r :  

The p r i n c i p a l  i n v e s t i g a t o r  w i l l  f o l l o w  the  procedures  of t h e  
Committee on Human S t u d i e s  i n  ob ta in ing  "informed consent" from 
t h e  s u b j e c t s  under study ( s e e  Appendix A). The i n v e s t i g a t o r  
recognizes  t h a t  he r e t a i n s  t h e  primary r e s p o n s i b i l i t y  f o r  safe-  
guarding t h e  i n t e r e s t s  of t he  p a r t i c i p a n t s  under study. Any 
s i g n i f i c a n t  changes i n  methods of procedure o r  t he  development 
of any unexpected r i s k s  w i l l  be immediately brought t o  t h e  
a t t e n t i o n  of t he  Committee on Human Studies ,  

S t a r t i n g  Date 
- t  

Signatures :  L',_c, 7 . k L b L &  P r i n c i p a l  I n v e s t i g a t o r  

W b  co-Inv e s t  i g a  t o r  

I n v e s t i g a t o r  

2 
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DIVISION REVIEW: 

The Application described above has been reviewed and approved for  
submission t o  the  ORAUjORNL Committee on Human Studies .  

T i t l e :  Chairman, Medical and Health Sciences Divis ion 

Ins t i tu t ion:  Oak Ridge Associated Univers i t i e s  

Date: 10-31-83 

3 
I 0 4 4 1 3 3  



'\ TABLE 1. 

TISSUE DISTRIBUTION (24 HRS) CU-64 I N  RATS BEARING VARIOUS 

TRANSPLANTED TUMIRS 

MORRIS 5123C REUBER H-35 R-4047 COLON TISSUES HEPATOMA HE PAT0 MA CANCER 

Tumor conc. (%/g)* 2.0 3 .O 1.1  

Rat io  tumor conc. t o  t h a t  i n :  
1 .o Liver 

3.3 Spleen 

0.4 Kidney 

3.6 Lung 

Muscle 25.0 

Femur 11 .o 
1.6 

3.5 

Marrow 

Blood 

1.8 

3.2 

0.8 

6.3 

61.0 

12.0 

2.3 

6.8 

*Percent adminis tered doselg normalized t o  body weight of 250g. 

0.7 

3 .O 

0.3 

2.4 

18.0 

6.9 

1 .o 

2.5 

4 



TABLE 2 .  \ 

Tissues 

TISSUE DISTRIBUTION OF CU-64 I N  RATS BEARING FDRRIS 5123C 
HEPATOMAS AT VARIOUS TIMES AFTER I . V .  

ADMINISTRATION OF CU-64 CITRATE 

Time (hrs)  
2 4 6 12 24 

Tumor conc. (%/g)* 1.6 1 .8  1.6 1 . 7  2.0 

Ratio tumor conc. t o  that  i n :  
Liver 0 . 8  1 . 1  0.9 0.8  1 .o 

Spleen 3.7 3 . 5  2.5 2.9 3 . 3  

Kidney 0 . 1  0 . 2  0 . 3  0 . 2  0 . 4  

Lung 3.1 3.8 3.1 3 . 4  3.6 

Muscle 13 .O 24.0 23.0 21.0 26.0 

Femur 7 .3  8.3 9.1 8.8 10.6 

Marrow 2.1 2.1 1.6 1 .3  1.6 

Blood 2 .4  2.3 2.5 2 .o 3.5  

*Percent administered dose/g normalized t o  body weight of 250g. 

5 
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TABLE 3 .  

Organ 

Tota l  Body 

Liver  

Kidney 

Bone 

Bone Marrow 

Lungs 

Spleen 

Muscle 

RADIATION DOSE ESTIMATES FOR THE 
ADMINISTRATION OF CU-64 CITRATE 

TO THE STANDARD MAN* 

Rads / m C i  mGy/MBg 

0.13 0.04 

0.48 0.13 

1.50 0.40 

0.08 0.02 

0.17 0.05 

0.15 

0.20 

0.10 

0.04 

0.05 

0.03 

*Based on t i s sue  d i s t r i b u t i o n  of Cu-64 c i t r a t e  i n  t h e  ra t .  

t Q 4 9 7 3 b  6 
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APPENDIX A 

OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

CONSENT FOR RESEARCH WAIVER FORM 

P a t i e n t :  Age : 

Date: T ime  : AM/PM 

I hereby r eques t  and a u t h o r i z e  M. D. 

t o  perform upon t h e  fo l lowing  
(myself 1 

diagno st i c procedure : 

POSITRON TOMOGRAPHIC (ECAT 11)  SCAN U S I N G  COPPER-64 CITRATE. 

The purpose of t h i s  study i s  t o  f i n d  ou t  whether copper-64 c i t r a t e  can be 
used e f f e c t i v e l y  f o r  t h e  d e t e c t i o n  of mal ignant  processes  us ing  p o s i t r o n  
tomographic procedures.  
of t h e  r a d i o a c t i v e  scanning agent  copper-64 c i t r a t e  which w i l l  be followed 
by ECAT scanning procedures a t  approximately 4 and 24 hours  a f t e r  
admin i s t r a t ion .  

The study w i l l  c o n s i s t  of an in t ravenous  i n j e c t i o n  

This tes t  i s  no t  a t rea tment  f o r  my d i so rde r  nor is i t  being done p r imar i ly  
f o r  my b e n e f i t ;  i t  i s  a tes t  f o r  experimental  purposes. ?- 
, t -o -&Uren-or -  pregnant-women w i l l -  be involved i n  these  s tud ie s .  

A r a d i a t i o n  r i s k  from the  use of copper-64 i s  involved i n  t h i s  i n v e s t i -  
g a t i o n a l  procedure,  p a r t i c u l a r l y  t o  t h e  kidneys,  bone marrow and l i v e r .  
The r a d i a t i o n  dose t o  t h e  bone marrow from t h e  r a d i o a c t i v e  copper-64 i s  
about  3 t imes  a s  h igh  as  t h a t  from x-ray examination of t he  l a r g e  bowel. 
It was explained t o  m e  t h a t  I may withdraw from the .  tes t  a t  any t i m e .  

D r .  h a s  expla ined  t h e  procedure,  
p o s s i b l e  r i s k s ,  and complicat ions t o  me and h a s  given m e  a n  oppor tuni ty  t o  
a sk  ques t ions .  

Since these  t es t s  are  p a r t  of a r e sea rch  program, I do no t  o b j e c t  i f  
information r e l a t i n g  t o  my case i s  publ ished i n  s c i e n t i f i c  j o u r n a l s  o r  
medical books o r  used f o r  any o t h e r  purpose which my phys ic ian  may deem 
proper i n  t h e  i n t e r e s t  of medical educat ion,  knowledge, or  r e sea rch ,  
provided, however, t h a t  i t  i s  s p e c i f i c a l l y  understood t h a t  i n  any such 
p u b l i c a t i o n  o r  use I s h a l l  n o t  be i d e n t i f i e d  by name. 
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I understand f u r t h e r  t h a t ,  i n  t h e  event  of phys ica l  i n j u r y  r e s u l t i n g  from 
the  r e sea rch  procedure descr ibed  above, only e s s e n t i a l  medical t reatment  i s  
a v a i l a b l e ,  inc luding  h o s p i t a l i z a t i o n  i f  required.  I a l s o  understand t h a t  
monetary compensation i s  not  a v a i l a b l e  from e i t h e r  Oak Ridge Associated 
U n i v e r s i t i e s  o r  Oak Ridge Nat ional  Laboratory f o r  wages l o s t  because of my 
p a r t i c i p a t i o n .  

Signed 

The foregoing  consent was read ,  d i scussed ,  and signed i n  my presence,  and 
i n  my opinion the  person so s igning  d i d  so f r e e l y  and with f u l l  knowledge 
and understanding. 

Date: Witness 



I ,  1 

PIED I CAI., P a 1  0 ;TJ CL I D E C O ? 3 I i f  EE 
Medical D iv i s ion  

Oak Ridge Assoc ia te2  U n i v e r s i t i e s  

PROPOSAL KO. ,qq-n? PERSON SUBMITTING PROPOSAL D r .  Rav Haves 
c- 

DESCRIPTION: Copper-64 c i t r a t e  f o r  t h e  d e t e c t i o n  of mal ignant  l e s i o n s .  

a The C o m i t t e e  approves  w i t h  t h e  fo l lowing  l i n i t a t i o n s :  

Radiopharr; ;zceutical  nay- nay  not)( be admin i s t e red  t o  p z t i e n t s  under  
18 years of 2ge. 

Radiophannaceu t i ca l  nay-may n o t x  be a d n i n i s t e r e d  t o  pregnant . :paf ien t  : 

< '7 I;-:C; - r 4  I i i c d  p,c-c ; * + i Other:  t\ n: I ;  

The C o m i t t e e  d i s a p p r o v e s  f o r  t h e  fo l lowing  reasons :  - D  u 

E W E B  APPROVAL D1SAFPROVA.L ABSEhT DATE 

Xcknowled~ezen t  of S u b n i t t e r  D 2 t e  

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

V 

Proposal does  /,/does not - require a p p r o v a l  of Cozzittee on €!usan S t u d i e s .  

I f i k 9 1 3 Q  



APPENDIX A 

OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

CONSENT FOR RESEARCH WAIVER FORM 

P a t i e n t  : Age: 

Date: Time : AM/PM 

I hereby r eques t  and a u t h o r i z e  HOD 

t o  perform upon the fol lowing 
(myself 1 

d i a g n o s t i c  procedure : 

POSITRON TOMOGRAPHIC (ECAT 11) SCAN USING COPPER-64 CITBATE. 

The purpose of t h i s  s tudy is t o  f i n d  o u t  whether copper-64 c i t r a t e  can b e  
used e f f e c t i v e l y  f o r  t h e  d e t e c t i o n  of mal ignant  processes  us ing  p o s i t r o n  
tomographic procedures.  
of t h e  r a d i o a c t i v e  scanning agent  copper-64 c i t r a t e  which w i l l  be followed 
by ECAT scanning procedures  a t  approximately 4 and 24 hours  af ter  
admin i s t r a t ion .  

The s tudy  w i l l  c o n s i s t  of an intravenous i n j e c t i o n  

This  test is  not  a t rea tment  f o r  my d i s o r d e r  nor is it being done p r i m a r i l y  
f o r  my b e n e f i t ;  it is a tes t  f o r  experimental  purposes. 

I understand t h a t  copper-64 used i n  t h i s  i n v e s t i g a t i o n a l  procedure is 
r a d i o a c t i v e .  The r a d i a t i o n  dose t o  t h e  bone marrow from t h e  r a d i o a c t i v e  
copper-64 is approximately t h e  same as t h a t  from x-ray examination of  t h e  
l a r g e  bowel. 

D r  . has explained t h e  procedure,  
p o s s i b l e  r i s k s ,  and complicat ions t o  m e  and has  g iven  me an oppor tuni ty  t o  
ask ques t ions .  
a t  any t ime,  

It was explained t o  m e  t h a t  I may withdraw from t h e  t e s t  

S ince  t h e s e  t es t s  a r e  p a r t  of a r e sea rch  program, I do not  o b j e c t  i f  
in format ion  r e l a t i n g  t o  my c a s e  i s  publ ished i n  s c i e n t i f i c  j o u r n a l s  o r  
medical books o r  used f o r  any o t h e r  purpose which my phys ic ian  may deem 
proper  i n  t h e  i n t e r e s t  o f  medical educa t ion ,  knowledge, o r  r e sea rch ,  
provided however t h a t  it is  s p e c i f i c a l l y  understood t h a t  i n  any such 
p u b l i c a t i o n  o r  u s e  I s h a l l  not  be i d e n t i f i e d  by name. 
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I understand f u r t h e r  t h a t ,  i n  t h e  event of phys i ca l  i n j u r y  r e s u l t i n g  from 
t h e  r e sea rch  procedure descr ibed  above, only e s s e n t i a l  medical t rea tment  is 
a v a i l a b l e ,  inc luding  h o s p i t a l i z a t i o n  i f  r equ i r ed .  I a l s o  understand t h a t  
monetary compensation is  no t  a v a i l a b l e  from e i t h e r  Oak Ridge Associated 
U n i v e r s i t i e s  o r  Oak Ridge Nat ional  Laboratory f o r  wages l o s t  because of my 
p a r t i c i p a t i o n  

Signed 

The foregoing consent was read ,  d i scussed ,  and s igned i n  my presence,  and 
in my opinion t h e  person so s igning  d id  so f r e e l y  and with f u l l  knowledge 
and understanding.  

Date: Witness 

-2- 



OMU-ORNL COMNITTEE ON HUMAN STUDIES VOTING RECORD 

PROPOSAL NO. 69 

of u e n a n t  - Lesions. I' 

"Copper-64 Citrate for the Detection Proposal Number and Title 

Karl F. HGbner, M.D. Principal Investigator 

VOTE OF COMMITTEE 

Signature Approve Disapprove Comment Date 

9 .  

11. 

12. 

13. 

Chairman's statement of Committee consensus: 

November 16, 1983 
DATE 



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

69 Ident. No. Karl F. Hibner, M.D. Principal Investigator 
"Copper-64 Citrate for the Detection of Malignant Lesions." Project Title 

1. In the opinion o f  this committee the rights and welfare o f  the 
subjects i n  th is  project or activity will be protected. The 
committee s ta tes  t h a t  adequate safeguards against any untoward 
effects have been provided. 

2. 

3. 

4. 

In the opinion o f  the committee the informed consent procedures t o  
be used i n  this project will be both appropriate and adequate. The 
con i t t ee  also finds that  no inappropriate psychological o r  socio- 
logical risks will exist  for the subjects involved i n  th is  project. 

The committee seeks continuing communication w i t h  the investigator(s) 
on this project along the following lines: 

Other committee comments : 

Approve I / . .  

Chai man o f  CornnI&e/e 
November 16, 1983 
I .  



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

COPPER-64 CITRATE FOR THE DETECTION OF MALIGNANT LESIONS T i t l e  of Proposal :  

69 P r o p o s a l  No. : 

Date of Approval: 

K a r l  F. Hibner ,  M.D. P r i n c i p a l  I n v e s t i g a t o r :  

Date of Disapproval :  11 /16/83  

Acknowledgment of P r i n c i p a l  I n v e s t i g a t o r :  

S i g n a  t u r  e 
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Oak Ridge 
Associated 
Universities Memorandum 

D r .  K a r l  F. Hubner From Blanche Carden ,d’&& 
December 13, 1983 

To 

Date 
fl 

copies to D r  . Lange and”f i l e  1 
* -  

APPROVAL OF PROPOSAL 69 REVIEWED BY COMMITTEE ON HUMAN STUDIES Subject 

I On November 16 ,  1983, t h e  Committee on Human Studies  approved 
Proposal 69 wi th  a sugges t ion  t h a t  t he  consent form be  modified.  
These changes have been made, and a copy of t h e  form is  a t t ached .  
Please r e p o r t  any o t h e r  changes o r  problems t o  t h e  Committee 
Chairman should they  occur.  

bbc 

1049745 



APPENDIX A 

OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

CONSENT FOR RESEARCH WAIVER FORM 

Pa t i en t :  Age: 

Date: T i m e  : AWPH 

I hereby r eques t  and a u t h o r i z e  HOD. 

the fol lowing t o  perform upon 
(myself 1 

d iagnos t i c  procedure: 

POSITRON TOMOGRAPHIC (ECAT 11) SCAN USING COPPER-64 CITEZATE. 

The purpose of t h i s  s tudy is t o  f i n d  o u t  whether copper-64 c i t r a t e  can b e  
used e f f e c t i v e l y  f o r  t h e  d e t e c t i o n  of malignant processes  us ing  p o s i t r o n  
tomographic procedures.  
of t h e  r a d i o a c t i v e  scanning agent  copper-64 c i t r a t e  which w i l l  be followed 
by ECAT scanning procedures  a t  approximately 4 and 24 hours a f t e r  
admin i s t r a t  ion.  

The s tudy w i l l  c o n s i s t  of an in t ravenous  i n j e c t i o n  

This  tes t  i s  not  a t rea tment  f o r  my d i s o r d e r  nor is it being done p r i m a r i l y  
f o r  my b e n e f i t ;  it is 8 test  f o r  experimental  purposes.  

I understand t h a t  copper-64 used i n  t h i s  i n v e s t i g a t i o n a l  procedure is  
r ad ioac t ive .  The r a d i a t i o n  dose t o  t h e  bone marrow from t h e  r a d i o a c t i v e  
copper-64 i s  approximately t h e  same a s  t h a t  from x-ray examination of t h e  
l a r g e  bowel. 

D r  has explained t h e  procedure , 
p o s s i b l e  r i s k s ,  and complicat ions t o  m e  and has  given m e  an oppor tuni ty  t o  
ask ques t ions .  
a t  any t ime 

It was explained t o  m e  t h a t  I may withdraw from t h e  t e s t  

Since t h e s e  tes ts  a r e  p a r t  of a r e s e a r c h  program, I do not  o b j e c t  i f  
information r e l a t i n g  t o  my case  i s  publ ished i n  s c i e n t i f i c  j o u r n a l s  o r  
medical books o r  used f o r  any o t h e r  purpose which my phys ic ian  may deem 
proper  i n  t h e  i n t e r e s t  of  medical educa t ion ,  knowledge, o r  r e sea rch ,  
provided,  however, t h a t  it i s  s p e c i f i c a l l y  understood t h a t  i n  any such 
p u b l i c a t i o n  o r  use I s h a l l  not  be i d e n t i f i e d  by name. 

t 0 4 9 1 4 b  
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I understand f u r t h e r  t h a t ,  in  t h e  event of phys i ca l  i n j u r y  r e s u l t i n g  from 
t h e  research  procedure descr ibed  above, only e s s e n t i a l  medical treatment is 
a v a i l a b l e ,  including h o s p i t a l i z a t i o n  if requi red .  I a l s o  understand t h a t  
monetary compensation i s  not a v a i l a b l e  from e i t h e r  Oak Ridge Associated 
Un ive r s i t i e s  o r  Oak Ridge National Laboratory f o r  wages l o s t  because of my 
p a r t  i c  ipa t ion. 

Signed 

The foregoing consent was read ,  d i scussed ,  and signed in my presence, and 
i n  my opinion t h e  person so s igning  d id  so f r e e l y  and with f u l l  knowledge 
and understanding . 
Date: Witness 

I 0 4 c l l 4 1  
-2- 



ORAU/ORXL COM?IITTEE ON HU?l.kN STUDIES 

TO : D r .  Karl F. Hubner, ORAU, M&HSD 

FROM : Blanche Carden, Sec re t a ry  - Committee on Human S t u d i e s  

RE : Progres s  Repor ts  

DATE : Apr i l  23 ,  1984 

The g u i d e l i n e s  f o r  t h e  O,UU/ORNL Committee on Human S t u d i e s  requir 'e t h a t  
y e a r l y  a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p r e s e n t  a 
progres s  r e p o r t  t o  t h e  Couirnittee on t h e  s t a t u s  of t h e i r  p roposa ls .  Each 
proposa l  must b e  reviewed by t h e  Committee y e a r l y  for r e s e a r c h  p r o j e c t s  
t o  cont inue.  P l e a s e  answer t h e  ques t ions  below 2nd add any o t h e r  i n f o r -  
mation you f e e l  p e r t i n e n t  and r e t u r n  by 
( I f  a d d i t i o n a l  space  i s  needed, p l e a s e  use  t h e  back of t h i s  form o r  
a t t a c h  e x t r a  s h e e t s . )  

May 7, 1984 

T i t l e  of project:  Copper-64 Citrate f o r  t h e  Detect ion of Malignant Lesions 

11 /16/83 Proposa l  No. : 69 Date Approved: 

Y K l P v  
- k c d  4 , A\.&& < j 

Signa tu re  of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report  p rog res s  made i n  p a s t  year .  

Prel iminary t e s t i n g  of reactor-produced 64Cu-ci t ra te  done. 
test ( X l )  nega t ive ;  ready f o r  c l i n i c a l  i n v e s t i g a t i o n s .  

Pyrogen 

2 .  Report  any compl ica t ions .  

N.A. 



I ,  1 

-2- 

3. Are t h e r e  any planned changes? 

No changes. 

4 .  Do you wish t h e  p r o j e c t  t o  be cont inued? 

Keep active. 

5 .  Comments. 

None. 

1 0 4 3 1 4 9  



Oak Ridge 
Associated 
U n iver s i t ies Me moranduin 

D r .  Karl F. Hubner From Blanche Carden 8 cc;.Ldk, To 

Date June  12 ,  1984 Copies to F i l e ,  Committee on Human S tud ie s  

N 1 ST Subject PROPOSALS REVIEWED BY COWITTEE 0 UNAh 

Proposa ls  38a, 38b, 39, 39a, 39b, 45, 45a, 45b, 48, 48a,  48b, 51 ,  54,  54a,  
68, 68a a n d s u e r e  approved for c o n t i n u a t i o n  by the Committee on Human 
S t u d i e s  on Nay 25, 1984. I f  t h e r e  should b e  any changes o r  problems w i t h  
t h e s e  p roposa l s ,  p l e a s e  r e p o r t  them t o  t h e  Committee Chairman. 

bbc 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

March 20, 1985 

M E M O R A N D U M  

To : D r .  Crook /I 

From: Lynn Reeves, Sec re t a ry  
ORAU/ORNL Committee on 

Subjec t  : PROGRESS REPORTS 

The g u i d e l i n e s  f o r  t h e  ORAU/OFWL Committee on Human S tud ie s  r e q u i r e  t h a t  
a l l  p r i n c i p a l  i n v e s t i g a t o r s  of ongoing proposa ls  p r e s e n t  a y e a r l y  p rogres s  
r e p o r t  t o  t h e  Committee on the s t a t u s  of their  proposa ls .  Each proposa l  
must b e  reviewed by t h e  Committee y e a r l y  f o r  r e s e a r c h  p r o j e c t s  t o  cont inue .  

P l ease  answer t h e  q u e s t i o n s  below and add any o t h e r  in format ion  you f e e l  
p e r t i n e n t  and r e t u r n  by A p r i l  10, 1985. ( I f  a d d i t i o n a l  space  i s  needed, 
p l e a s e  use  t h e  back of t h i s  form o r  at tach e x t r a  s h e e t s . )  

T i t l e  of P r o j e c t :  Copper-64 Ci t ra te  f o r  t he  Detect ion of Malignant Lesions 

Proposal  No.: 69 Date Approved : 1983 

/ 4/19/85 
i 

Signature" of P r i n c i p a l  I n v e s t i g a t o r  Date Signed 

1. Report p rog res s  made i n  p a s t  year :  

Has been u t i l i z e d  exc lus ive ly  i n  animal s t u d i e s .  

2. Report any compl ica t ions :  

None 
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3.  Are t h e r e  any planned changes? 

Y e s .  Considering expanding i t s  proposed u s e  f o r  d e t e c t i o n  
of s o f t  t i s s u e  tumors t o  inc lude  ca rd iac  imaging. 

4 .  Do you wish t h e  p r o j e c t  t o  be cont inued?  

Yes 

5 .  Comments: 

None 

I O 4 9 1 5 2  
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STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
BY THE ORAU/ORNI, COEPIITTEE ON HUMAN STUDIES 

( A p r i l  26 ,  1985) 

69 Copper-64 C i t r a t e  f o r  t h e  D e t e c t i o n  of  Malignant Les ions  (Crook) 

P r o e r e s  s 

Has been u t i l i z e d  e x c l u s i v e l y  i n  animal  s t u d i e s .  

ComDl i c a t  i o n s  

None. 

Changes 

C o n s i d e r i n s  expanding i t s  proposed u s e  f o r  d e t e c t i o n  of  s o f t  t i s s u e  tumors t o  
i n c l u d e  c a r d i a c  imaging. 

Cont i n u a t  i on  

Keep a c t i v e .  

Comments 

Mone. 
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Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 3783 

To: 

PRMI: 

SWJECT: 

-01 17 

A p r i l  17,  1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

D r  . James Crook - 
ORAU/ORNL Committee on 
Lynn Reeves, Secretary 

PROGRESS REPORTS 

The guide l ines  for t h e  ORAU/ORNL Committee on Human Studies  requi re  t h a t  yea r ly  
a l l  p r i n c i p a l  i nves t iga to r s  of ongoing proposals  present  a progress  repor t  t o  
t h e  Committee on t h e  s t a t u s  of t h e i r  proposals.  Each proposal must be reviewed 
by t h e  Committee year ly  for research p r o j e c t s  t o  continue. Please answer t h e  
ques t ions  below and add any o ther  information you f e e l  pe r t inen t  and r e t u r n  by . ( I f  add i t iona l  space i s  needed, please use t h e  back of t h i s  form 
or a t t a c h  e x t r a  sheets . )  

T i t l e  of Pro jec t :  Copper-64 Citrate for t h e  Detection of Malignant 

*- 1986 

Lesions 

Proposal No. 69 Date 1983 

JYJ V /a 
Signature  of a1 I n v e s t i g a t o r  Date Signed 

I ' . ;  ,> 2. Report any complications.  i s .  L- 
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_..- 

3 .  Are there any planned changes? 

4. Do you wish the project to  be continued? 

I 

5 .  Comments. 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ORAU/ORNL COMMITTEE ON HUMAN 

TO : Dr . James Crook 

TUDIES 

. 
FROM: Becky Hawkins/Secretary, Committee on Human Studies P- 
RE: Status Reports on Active Proposals 

DATE: May 1987 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by May 1, 1987. (If additional space is needed, please use the back of 
this form or attach extra sheets.) 

Please 

Title of Project: 69 Copper-64 Citrate for the Detection of Malignant Lesions 

Proposal No. 69 , Date Approved: 1983 

Signature of cipal Investigator 

1. Report progress made in the past year. - 

p;d - 2.  Report any complications. 

Date Signed 



- 2 -  

3 .  Are there any planned changes? 

5. Comments. 



o Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

ma m 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr . James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : 

DATE : June 1988 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly for research projects to continue. 
answer the questions below and add any other information you feel pertinent and 
return by June 17, 1988. (If additional space is needed, please use the back 
of this form or attach extra sheets.) 

Please 

Title of Project: 69 Copper-64 Citrate for the Detection of Malignant Lesions 

Proposal No. 69 DATE APPROVED: 1983 

E&--- 
Signature & Principal Investigator 

1. Report progress made in the past year. 
No patient doses administered. 

6/dfK 
Date Signed 

2.  Report any complications. 
None. 

1 0 4 9 3 5 8  



1 

- 2 -  

3 .  Are there any planned changes? 
No. 

4 .  Do you wish the project to be continued? 
Yes. 

5. Comments. 
None. 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 

Date Approved: 1983 

69 Copper-64 Citrate for the Detection of Malignant Lesions 

1. Report progress made in the past year. 

No patient doses administered 

2 .  Report any complications. 

None 

3 .  Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Associated Post O ' k e  Box 117 
Universities Oak Rial(:  Tennc%oe 37831 -111 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE: Status Reports on Active Proposals 

DATE: May 2, 1990 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposals present a progress report to the 
Committee on the status of their proposals each year. Each proposal must be 
reviewed by the Committee yearly fo r  research projects to continue. Please 
answer the questions below and add any other information you feel pertinent and 
return by Mav 17. (If additional space is needed, please use the back of this 
form or attach extra sheets.) 

Title of Project: 69 Copper-64 Citrate for the Detection of Malignant Lesions 

Proposal No. 69 DATE 

c .  L4- 
e of Principal Investigator 

APPROVED: 1983 

Date Signed 

6 

1. Report progress made in the past year. 

2. Report any complications. @ * 



-2- 

3. Are there any planned changes? r b  

4. Do you wish the project to be continued? C1.s ' 

5. Comments. R1 N * 



June 28, 1990 
ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. James Crook 

Title of Project: 

Date Approved: 1983 

69 Copper-64 Citrate for the Detection of Malignant Lesions 

1. Report progress made in the past year. 

No studies performed 

2. Report any complications. 

None 

3. Are there any planned changes: 

No 

4 .  Do you wish the project to be continued? 

Yes 

5. Comments. 

None 



Associated 
Univasities 

Post Office Box 1 1  7 
Oak Ridge. Tennessee 37831 -01 17 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. James Crook 

FROM: 

RE: Committee Action on Active Proposals 

DATE : June 28, 1990 

Karl Hubner/Chairman, Committee on Human Studies K@ 

Your project number 69 "Copper-64 Citrate for the Detection of Malignant 
Lesions" was reviewed and approved at our last meeting on June 28, 1990. 

Progress reports of all active proposals will again be reviewed at our next 
meeting to be held in the spring of 1991. 

bh 
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