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TO : ORAU/ORNT,COMMTTTEE ON HUMAN STUDIES 

FROM : Dianne Gresham, Sec re t a ry  

DATE : December 8,  1978 

SUBJECT: AMENDMENT TO IND FOR CA-DTPA TO ALLOW ITS USE I N  AEROSOL FORM 

Proposal  A55 i s  enclosed f o r  your review; t h i s  proposa l  i s  an  amendment t o  
an IND f o r  Ca-DTPA. The consent form f o r  Ca-DTPA i s  a l s o  included;  however, i t  
was considered and approved by the Committee as a s e p a r a t e  i t e m  ( Iden t .  1\47) b u t  
no t  accompanied by a formal  proposa l  on May 11, 1 9 7 6 .  

A form accompanies t h i s  ma te r i a l  f o r  record ing  your v o t e .  P lease  r e t u r n  
t h e  form i n  t h e  enclosed se l f -addressed  envelope no l a t e r  than December 1 9 .  
Your prompt response and coopera t ion  w i l l  b e  a p p r e c i a t e d .  

Enclosures  : ( 4 )  



Iden t .  No. 55 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : ORAU/ORNL COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated U n i v e r s i t i e s  and 
Oak Ridge Nat iona l  Laboratory 

12/8 /78  Date 

Clarence C.  Lushbaugh, Ph.D., M.D. P r i n c i p a l  I n v e s t i g a t o r :  

Approximately 40 phys ic i ans  i n  charge of medical  depar t -  Co-Invest igators :  

ments of  c o n t r a c t o r s  t o  t h e  U.S. Department of Energy 
~~~~ -~ 

and t h e  o t h e r  f a c i l i t i e s  working wi th  t ransuranium 

compounds. 

T i t l e  of P r o j e c t :  Amendment t o  IND f o r  Ca-DTPA t o  Allow Its U s e  i n  

Aerosol Form 

Ca-DTPA has  been p rev ious ly  approved by FDA (IND #4041)  as an agent  f o r  
Phase I1 i n v e s t i g a t i o n s  of decorpora t ion  therapy of i n t e r n a l l y  depos i ted  a c t i n i d e  
contaminat ion.  
in t ravenous  i n f u s i o n  o r  by in t ramuscular  i n j e c t i o n .  I n v e s t i g a t o r s  working on t h e  
s tudy  have,  however, wi thout  FDA approval ,  a l s o  adminis tered Ca-DTPA q u i t e  exten- 
s i v e l y  a s  an  a e r o s o l .  (Previous a e r o s o l  u s e  occurred be fo re  management of t h e  IND 
was t r a n s f e r r e d  t o  D r .  Lushbaugh a t  ORAU). A t o t a l  of 228 i n d i v i d u a l s  have been 
t r e a t e d  w i t h  a e r o s o l  Ca-DTPA i n  t h e  United S t a t e s .  O f  t hese ,  84 had more than  one 
t rea tment .  These 228 i n d i v i d u a l s  w e r e  drawn from a t o t a l  popula t ion  of 334 persons 
who have r epor t ed ly  been t r e a t e d  wi th  Ca-DTPA i n  t h i s  country.  Aerosol use  of  Ca- 
DTPA i n  t h e  United S t a t e s  ceased i n  1 9 7 6 ,  a l though i t  i s  s t i l l  proceeding i n  o t h e r  
c o u n t r i e s .  

Approval has  been previous ly  given f o r  admin i s t r a t ion  e i t h e r  by slow 

Aerosol  Ca-DTPA was found i n  both p r e c l i n i c a l  and the  previous c l i n i c a l  in-  
v e s t i g a t i o n s  t o  be  q u i t e  u s e f u l  a s  an agent  f o r  decorpora t ion  therapy.  
i n s i g n i f i c a n t  adverse  r e a c t i o n s  have been very in f r equen t .  

Reports  of 

5 
/ 

A complimentary agen t ,  Zn-DTPA, was r e c e n t l y  approved by both  t h e  ORAU/ORNL 
Committee 04 Human S t u d i e s  and FDA f o r  admin i s t r a t ion  e i t h e r  by in t ravenous  i n f u s i o n ,  
in t ramuscular  i n j e c t i o n ,  o r  i n h a l a t i o n  of an a e r o s o l .  Fermission is reques ted  t o  
b r ing  t h e  f l e x i b i l i t y  f o r  Ca-DTPA use up  t o  t he  s t anda rds  t h a t  have been approved 
f o r  Zn-DTPA. 

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 t he  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  su '3jects  under s tudy .  The i n v e s t i g a t o r  
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recognizes that he retains the primary responsibility for safe-guarding the interests 
of the participants under study. 
of the development of unexpected risks will be brought to the attention of the 
Committee on Human Studies. 

Any significant changes in methods of procedure or 

Starting Date 

Signatures: cipal Investigator 

Co-Investigator 

11  

~ ~- 

DIVISION REVIEW: 

The application described above has been reviewed and approved. 

Chairman, Medical Ei Health Sciences 6iv. Title 

Oak Ridge Associated Universities Institution 

Date 12/8/78 



Iden t .  I/ 47 

INFORMED CONSENT FORM 

FOR USE OF CA-DTPA, AN INVESTIGATIONAL DRUG 

\ NAME: AGE : DATE : TIME : A.M/PM 
i 

I ,hereby r e q u e s t  and a u t h o r i z e  M.D. 
t o  g i v e  t o  

a c i d  (Ca-DTPA) i n  an  a t t e m p t  t o  enhance t h e  removal of from my body. 

I understand t h a t  I have been involved i n  an  i n c i d e n t  where I w a s  exposed t o  r a d i o a c t i v e  
and have been contaminated, t o  some degree ,  by t h i s  exposure.  

The above-named phys ic i an  h a s  consu l t ed  wi th  m e  concerning t h i s  c o n d i t i o n  and h a s  advised 
m e  t h a t  one method of t r ea tmen t  i s  t h e  u s e  of t h e  drug Ca-DTPA. I understand t h a t  I may 
r e q u i r e  r epea ted  doses o f  t h i s  drug s e v e r a l  t i m e s  a week f o r  up t o  s e v e r a l  months depend- 
i n g  on t h e  l e v e l  of contamination t h a t  I have experienced,  should I d e c i d e  t o  a c c e p t  t h i s  
method of t r ea tmen t .  

t h e  drug calcium-diethylenetriamine-pentaacetic 
(myself) 

. 

I understand t h a t  Ca-DTPA i s  an i n v e s t i g a t i o n a l  drug and n o t  a v a i l a b l e  f o r  g e n e r a l  use.  
The t e r m  " i n v e s t i g a t i o n a l  drug" means t h a t  t h e  drug,  Ca-DTPA, i s  undergoing i n v e s t i g a t i o n ,  
under FDA c o n t r o l ,  t o  determine i t s  e f f e c t s  on man. 
t h i s  compound has  t h e  p r o p e r t y  t o  bind w i t h  some heavy metals, i n c l u d i n g  i r o n ,  l e a d ,  
plutonium, americium, and t h e  o t h e r  heavy metals w i t h i n  t h e  body and h e l p s  t h e  body t o  
e x c r e t e  them. Some r i s k s  i n  t a k i n g  Ca-DTPA wi th  d a i l y  doses up t o  1 gm are: P o s s i b l e  
damage t o  t h e  kidneys and t h e  l i v e r ,  o r  a d d i t i o n a l  damage t o  t h o s e  o rgans  i f  t h e y  are 
a l r e a d y  d i seased .  I understand t h a t  a l l  r i s k s  are n o t  known a t  t h i s  t i m e .  I have  been 
f u l l y  informed of t h e  known r i s k s  and p o s s i b l e  consequences and unde r s t and  t h a t  unfore-  
seen r e s u l t s  may occur.  
spontaneous e x c r e t i o n  have been exp la ined  t o  m e ,  and I r e a l i z e  t h a t  t h i s  d rug  (Ca-DTPA) 
i s  o f f e r e d  t o  m e  only a f t e r  c a r e f u l  d e l i b e r a t i o n  of D r .  and h i s  
c o l l e a g u e s .  

It has  been exp la ined  t o  m e  t h a t  

The a l t e r n a t i v e  methods of t r ea tmen t  such as w a i t i n g  f o r  

I a m  consen t ing  t o  i t s  u s e  f o r  t h e  s t u d y  and t r ea tmen t  of my c o n d i t i o n  w i t h  t h e  under- 
s t a n d i n g  t h a t  t h e  r e s u l t s  of t h i s  t r ea tmen t  may n o t  n e c e s s a r i l y  b e  of b e n e f i t  t o  me. 
The u s e  of  Ca-DTPA i n  t h e  t r ea tmen t  of i n t e r n a l  r a d i o n u c l i d e  con tamina t ion  i s  p a r t  of 
a n a t i o n a l  r e s e a r c h  program. 
used i n  p r o f e s s i o n a l  j o u r n a l s  o r  medical  books, o r  f o r  any o t h e r  purpose i n  t h e  i n t e r e s t  
of medical  educa t ion ,  knowledge, o r  r e s e a r c h ;  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  u s e  I s h a l l  n o t  be i d e n t i f i e d  i n  any way. 
f u r t h e r  a g r e e  t h a t  I w i l l  p a r t i c i p a t e  i n  whatever follow-up s t u d i e s  a r e  deemed approp- 
r i a t e  by my phys ic i an  a t  whatever i n t e r v a l s  a r e  found s u i t a b l e  by t h e  i n v e s t i g a t o r s .  
am r e s e r v i n g  t h e  r i g h t  t o  withdraw my permission a t  any time wi thou t  p r e j u d i c i n g  my 
f u r t h e r  medical c a r e .  D r .  
t i o n a l  q u e s t i o n s  about t h i s  drug and p o s s i b l e  delayed e f f e c t s .  

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 i s  

I 

I 

has a l s o  o f f e r e d  t o  answer any addi-  

Signed : 
( P a t i e n t )  

Witness:  

The fo rego ing  consent was read ,  d i s c u s s e d ,  and s igned i n  my p re sence ,  and i n  my opinion 
t h e  person so s i g n i n g  d i d  s o  f r e e l y  and wi th  f u l l  knowledge and unde r s t and ing .  

Witness : 

Date: 
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(Signature) 

(Date) 
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( S i g n a t u r e )  
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/ Approval 
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committee s t a t e s  t h a t  adequate safeguards aga ins t  any untoward 
e f f e c t s  have been provided. 

. I  . . . . . . .  . .  - . -  

2. I n  the  op in ion  o f  t h e  committee the  in formed consent procedures t o  
be used i n  t h i s  p r o j e c t  w i l l  be bo th  appropr ia te  and adequate. The 
c o m i  t t e e  a l s o  f i n d s  t h a t  no i napprop r ia te  psycho1 og i  ca l  o r  s o c i  0- 
l o g i c a l  r i s k s  w i l l  e x i s t  f o r  t he  sub jec ts  i n v o l v e d  i n  t h i s  p r o j e c t .  

3. The committee seeks c o n t i n u i n g  communication w i t h  t h e  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  a long t h e  f o l l o w i n g  l i n e s :  

Other  committee comments: 

- -2 

Approve x I &/ mfl. 
- _ _  Chairman . I  o f  Comrnide '  

Disapprove 7 / 2 7 / 7 9  



Department of Energy 
Washington, D.C. 20545 

December 20, 1978 

\ 
! 

\ 

Dr. William J .  Gyarfas 
Director, Division o f  Oncology 

and Radiophamaceuti cal Drug 
Products 

Food and Drug Administration 
5600 Fishers Lane 
Rockvi 1 l e ,  Mary1 and 20857 

Dear Dr. Gyarfas: 

Enclosed i s  the amended IND 4041 as prepared by the Medical Health 
Sciences Divisipn of the Oak Ridge Associated Universit ies f o r  
your consideration. 

Please feel  f ree  t o  ca l l  me i f  additional information i s  required. 

Enclosure : 
As s ta ted  

Sincerely,  

Walter H .  Weyzen, Manager 
Human Health Studie's Programs 
Division of Biomedical a n d  

Envi ronmental Research 

! 

I 

I 



, 
i . *. L .  

Oak Ridge 
Associated 
Universities 

Post Office Box 117 
Oak Ridge, Tennessee 37830 
Telephone 615 483-8111 

Medical and 
Health Sciences 
Division 

December 20,  1 9 7 8  

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 Rad iopha rmaceu t i ca l  

Drug P r o d u c t s  
Food a n d  Drug A d m i n i s t r a t i o n  
5600 F i s h e r s  Lane 
R o c k v i l l e ,  Maryland 20857 

Dear D r .  Gyarfas:  
Ref: IUD 4041 

The f o l l o w i n g  i n f o r m a t i o n ,  submi t t ed  i n  t r i p l i c a t e ,  c o n s t i t u t e s  a n  
amendment t o  IND-4041, which w a s  o r i g i n a l l y  s u b m i t t e d  by t h e  D i v i s i o n  o f  
O p e r a t i o n a l  S a f e t y  of t h e  U.S. Atomic Energy Commission (now t h e  U.S. D e p a r t -  
ment of  Energy) and is  now managed f o r  t h e  U.S. Department  of Energy by t h e  
Medica l  and Hea l th  Sc iences  D i v i s i o n  o f  Oak Ridge A s s o c i a t e d  U n i v e r s i t i e s .  
T h i s  proposed  amendment w i l l  p e r m i t  t h e  a d m i n i s t r a t i o n  of  calcium t r i s o d i u m  
diethylenetriaminepeataacetate (Ca-DTPA) by t h e  a e r o s o l  r o u t e ,  i n  a d d i t i o n  
t o  t h e  p r e v i o u s l y  approved i n t r a v e n o u s  and i n t r a m u s c u l a r  r o u t e s ,  f o r  con- 
t i n u e d  
i n t e r n a l l y  d e p o s i t e d  a c t i n i d e  con tamina t ion .  

Phase 2 s t u d i e s  o f  Ca-DTPA as an a g e n t  f o r  d e c o r p o r a t i o n  t h e r a p y  of 

Background 

Ca-DTPA h a s  f o r  t h e  p a s t  decade been t h e  a g e n t  of c h o i c e  f o r  c h e l a t i o n  
t h e r a p y  o f  i n t e r n a l l y  d e p o s i t e d  a c t i n i d e  con tamina t ion .  The analogous z i n c  
t r i s o d i u m  diethylenetriaminepentaacetate (Zn-DTPA) h a s  r e c e n t l y  been approved 
f o r  human u s e  by t h e  U.S. Food ana  Drug A d m i n i s t r a t i o n  (IND 14,603)  as a 
complementary c h e l a t i n g  a g e n t .  Zn-DTPA i s  approved f o r  a d m i n i s t r a t i o n  e i t h e r  
i n t r a v e n o u s l y ,  i n t r a m u s c u l a r l y ,  o r  as an a e r o s o l .  

Ca-DTPA h a s  been shown t o  cause  e x c r e t i o n  of t h e  m e t a b o l i c a l l y  r e -  
q u i r e d  me ta l s ,  Zn [Ca68a, S173] and p robab ly  Mn [Ku69, N a 7 1 ,  P176bI b u t  t r a c e  
m e t a l  loss i s  o r d i n a r i l y  t r a n s i e n t  and of i n s u f f i c i e n t  magnitude under t h e  
u s u a l  t r e a t m e n t  p r o t o c o l s  t o  c a u s e  harm. Only under  c o n d i t i o n s  o f ,  or 
a p p r o a c h i n g ,  c o n s t a n t  i n f u s i o n  are t o x i c  symptoms obse rved  i n  animal  s t u d i e s  
[Su74, T a 7 4 ,  P1751. Zn-DTP.4 i s  less  t o x i c  t h a n  Ca-DTPA and does n o t  c a u s e  t h e  
loss of Zn and Mn [Ca66, Ha66, Ha67a,b,  Ca68, Dv70, N a 7 1 ,  Co75, P176bI. U n t i l  
t h e  a c t i n i d e  becomes w e l l - f i x e d  t o  t i s s u e s ,  Ca-DTP-4 enhances t h e  a c t i n i d e  
e x c r e t i o n  r a t e  c o n s i d e r a b l y  more than  e q u i v a l e n t  amounts o f  Zn-DTPA; however, 
a f t e r  approx ima te ly  one day Zn-DTPA i s  f o r  p r a c t i c a l  purposes  as e f f e c t i v e  as 
t h e  Ca s a l t  [Se72,73, Vo74, L176, Se75,76, V0761, 
m u l t i p l e  p r o t r a c t e d  t r e a t m e n t ,  i n i t i a l  t r e a t m e n t  w i t h  Ca-DTPA fol lowed by 
:w i t ch ing  t o  Zn-DTPA a f t e r  t h e  f i r s t  day shou ld  d e c r e a s e  t h e  p o s s i b i l i t y  o f  

Thus i n  t h o s e  cases which r e q u i r e  
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toxic e f f e c t s  due t o  trace metal d e p l e t i o n  w i t h o u t  a f f e c t i n g  t h e  e f f i c a c y  of 
decon tamina t ion .  Zn-DTPA can  a l s o  b e  used i n  c e r t a i n  cases (minors, pregnant  
women, n e p h r o t i c s ,  and pe r sons  w i t h  bone marrow d e p r e s s i o n )  i n  which t h e  use 
of Ca-DTPA is c o n t r a i n d i c a t e d .  T h e r e f o r e ,  t h e  two a g e n t s  are c l e a r l y  comple- 
mentary.  

Ca-DTPA has  been  used s u c c e s s f u l l y  i n  man f o r  d e c o r p o r a t i o n  of 
i n t e r n a l l y  d e p o s i t e d  americium [Sm72, Wr72, Co76a, Do761, plutonium [Sc73, ' 

Oh76a,b, D0761, c a l i f o r n i u m ,  and curium. A summary of  t h e  r e c e n t  usage o f  
Ca-DTPA f o r  c h e l a t i o n  t h e r a p y  in t h e  United S t a t e s  ( i n c l u d i n g  r e c o r d s  on one 
p a t i e n t , w h o  r e c e i v e d  Zn-DTPA under an  emergency LND) i s  g i v e n  i n  Tab le  1. 

Table 1 

Recent U.S. DTPA Usage 

Fiscal Year N o .  P t s .  Doses I V . / I . I I .  Aerosol 
Route 

1971  .- 1973 
1973 - 1974 
1974 - 1975 . 
1975 - 1976 
1976 - 1977 

70 
37 
44 
31 
10  

215 1 3 4  
130 97 
15 8 60 

4 1  2 1  
346" 346 

81 
33 
98 
20 

0 

T o t a l s  19 2 89 0 658 232 
Average lyea r  31 148 110 39 

* One p a t i e n t  r e c e i v e d  299 grams Zn-DTPA and 20 grams Ca-DTPA. 
I 

IXD 4041 p e r m i t s  t h e  u s e  o f  Ca-DTPA f o r  slow i n t r a v e n o u s  i n f u s i o n  
and for i n t r a m u s c u l a r  i n j e c t i o n .  A s  may b e  s e e n  in Tab le  1, Ca-DTPA h a s  a l s o  
been  a d m i n i s t e r e d  q u i t e  e x t e n s i v e l y  as a n  a e r o s o l .  Aerosol  a d m i n i s t r a t i o n  of 
Ca-DTPA i n  t h e  United S t a t e s  has  now c e a s e d ,  a l t h o u g h  i t  i s  s t i l l  proceeding 
i n  o t h e r  c o u n t r i e s .  

I n h a l a t i o n  of Ca-DTPA h a s  several  advan tages  over t r e a t m e n t  by i n t r a -  
venous o r  i n t r a m u s c u l a r  a d m i n i s t r a t i o n  of t h e  a g e n t .  
u s u a l l y  less t r a u m a t i c  t h a n  i n j e c t i o n  from t h e  p a t i e n t ' s  v i ewpo in t ,  i s  more  
c o n v e n i e n t  f o r  b o t h  t h e  t r e a t i n g  p h y s i c i a n  and t h e  p a t i e n t ,  might b e  more 
e a s i l y  a p p l i e d  i f  a ' l a r g e  number of i n d i v i d u a l s  w e r e  i nvo lved  i n  an exposure,  
and c a n  b e  a d m i n i s t e r e d  by less  m e d i c a l l y  s k i l l e d  pe r sons  [Sm76a]. 
t r a t i o n  of t h e  a g e n t  a s  an  a e r o s o l  p r o v i d e s  a l o n g e r  p re sence  of t h e  agen t  
i n  t h e  body t h a n  does i n t r a v e n o u s  a d m i n i s t r a t i o n ,  o f f s e t t i n s  t h e  h i g h e r  
i n i t i a l  blood c o n c e n t r a t i o n s  ach ieved  i n t r a v e n o u s l y  [Sn74] .  

The i n h a l a t i o n  r o u t e  i s  

A b i n i s -  

A v a i l a b i l i t y  of Drup, 

Calcium Chel 330 b rand  of Ca-DTPA i s  a v a i l a b l e  as ampules c o n t a i n i n g  
one gram of CaNa3DTPA p e r  f o u r  ml of s o l u t i o n  (25.0% w / v ,  0.50 El).  
s o l u t i o n  w a s  fo rmula t ed  and packaged by Geigy Pha rmaceu t i ca l s  ( D i v i s i o n  of  
Ciba-Geigy Corpora t ion ,  Ards l ey ,  N.Y.) , under  c o n t r a c t  w i t h  t h e  U.S. Atomic 
Energy Commission (now U.S. Department of Energy, see Haster F i l e  #l3I . l ) .  
Although t h e  d rug  w a s  fo rmula t ed  over  10 y e a r s  ago,  p e r i o d i c  a n a l y s e s  have 
r e v e a l e d  no decomposi t ion of t h e  drug o r  l o s s  of drug potency.  
a s s a y  (October 1978) showed a DTPA. c o n c e n t r a t i o n  o f  0.53 11. Tests f o r  
s t e r i l i t y  and p y r o g e n i c i t y  by s t a n d a r d  U.S.P. p rocedures  have been n e g a t i v e .  

The drug 

A recen': 
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Each i n v e s t i g a t o r  working unde r  I N D  4041 h a s  i n  s t o c k  a s m a l l  n m b e r  
of ampules of  Ca-DTPA. 
D r .  C. C. Lushbaugh, Medical and H e a l t h  Sc iences  D i v i s i o n ,  Oak Ridge A s s o c i a t e d  
U n i v e r s i t i e s ,  Oak Ridge, Tennessee.  These are t o  be used f o r  f u t u r e  d i s t r i -  
b u t i o n  t o  t h e  i n v e s t i g a t o r s .  

In a d d i t i o n ,  o v e r  2000 ampules are r e t a i n e d  by 

E f f i c a c y  S t u d i e s  i n  Animals 

I n h a l e d  DTPA was as e f f e c t i v e  as i n t r a p e r i t o n e a l l y  i n j e c t e d  DTPA i n  
removing i n t r a m u s c u l a r l y  i n j e c t e d  plutonium ( i n  t h e  form of  t h e  r e l a t i v e l y  
s o l u b l e  238Pu(N03)4 from t h e  ra t  [Sm74]. 
i n t r a m u s c u l a r l y  wi th  1 . 2  V C i  23sPu(N03)4 i n  25 VI of pH2 HNO3. 
later (prompt treatment c o n d i t i o n s )  t h e  rats, i n  groups of e i g h t ,  were t r e a t e d  
w i t h  0.5 o r  0.035 mmol/kg (17.4 and 1 .2  t i m e s  t h e  human dose )  Ca- o r  Zn-DTPX 
i n t r a p e r i t o n e a l l y .  The lower d o s e  w a s  also g i v e n  by i n h a l a t i o n  o v e r  a 30- 
minu te  p e r i o d  u s i n g  a n e b u l i z e r  r e p r e s e n t a t i v e  of t h o s e  used i n  human i n h a l a t i o n  
t h e r a p y .  P lu ton ium- in jec t ed  c o n t r o l  ra ts  were exposed t o  a e r o s o l s  o f ,  o r  
i n j e c t e d  w i t h ,  0.9% s a l i n e .  Animals were s a c r i f i c e d  af ter  4 days.  C o n t r o l s  
r e t a i n e d  an ave rage  of 23% of t h e  p lu ton ium dose i n  the l iver ,  41% i n  t h e  
s k e l e t o n ,  and 22% remained a t  t h e  i n j e c t i o n  s i t e .  
t r e a t m e n t  p rocedures  is  s m a r i z e d  i n  Tab le  2. Best r e su l t s  were ach ieved  
w i t h  the 0.5 m o l / k g  level,  and under t h e s e  prompt c o n d i t i o n s  t h e  C a  s a l t  i s  
s u p e r i o r  t o  t h e  Zn sa l t .  I n h a l a t i o n  w a s  s l i g h t l y ,  a l though  n o t  s i g n i f i c a n t l y ,  
s u p e r i o r  t o  i n j e c t i o n  a t  t h e  lower  dose of DTFA; a g a i n  t h e  C a  sa l t  w a s  more 
e f f e c t i v e  t h a n  t h e  Zn s a l t  a l though  n o t  t o  t h e  same degree  as a t  t h e  h i g h e r  
dose.  
ment s h o u l d  b e  as e f f e c t i v e  as t r e a t m e n t  via t h e  i n t r a v e n o u s  r o u t e .  

Adult  female rats were i n j e c t e d  
One hour  

The e f f e c t i v e n e s s  o f  t h e  

I f  one can assume s imi la r  e f f e c t s  i n  man and ra t ,  t h e  i n h a l a t i o n  t r e a t -  

Tab le  2 

R e t e n t i o n  of I n t r a n u s c u l a r l y  Depos i t ed  238Pu(N03) 4 i n  t h e  R a t  Four  Days A f t e r  
Treatment  w i t h  Inha led  o r  I n j e c t e d  Ca- o r  Zn-DTPA 

a P e r c e n t  o f  Con t ro l  R e t e n t i o n  

Treatment  Route+ I n t r a p e r i t o n e a l  I n h a l e d  
Treatment  Level-+ 0 . 5  m o l / k g  0.035 mmol/kg 0.035 m o l / k Z  
Agent-+ Ca-DTPA Zn-DTFA Ca-DTPA Zn-DTP-4 Ca-DTPA Zn-DTPX 

T i s s u e  

Liver  9 20 a 30b 5 7c 22ab 45c 

Femur 1 7  57  40a 8 Sb 31a 7 3b 

I n j e c t i o n  s i t e  55a S2b 79b 92c 64a 84b c 

a 
Numbers i n  t h e  sme row wi th  t h e  same l e t t e r  (a, b o r  c )  a r e  n o t  s t a t i s t i c a l l y  
d i f f e r e n t  a t  5% s i g n i f i c a n c e  l e v e l  a c c o r d i n g  t o  Duncan's m u l t i p l e  range t e s t .  

A e r o s o l  Ca-DT?A was found t o  L e  q u i t e  e f f e c t i v e  i n  removing i n h a l e d  
s o l u b l e  plutonium i n  rzts [Ly66]. Plutonium-239 c i t r a t e  (pH = 6.5) w a s  
a d m i n i s t e r e d  t o  m a l e  rats of  the Nistar l i n e  by a s i n g l e  20-minute i n h a l a t i o n  
i n  a dynamic-type chamber designed f o r  t h e  s imul t aneous  e x p e r i m e n t a l  po i son ing  
of 15 a n i m a l s .  Atomization o f  t h e  s o l u t i o n s  (30 pCi/ml) was c a r r i e d  o u t  i n  
t h e  a e r o s o l  e n e r a t o r  w i t h  t h e  a i d  of  a j e t  o f  compressed a i r  under a p r e s s u r e  

o p e r a t i o n  f o l l o w i n g  p e r i o d s  of 5 m i n u t e s ,  1, 4, and 24 h o u r s ,  and 40 days f r o n  
of 1.5 kg/cm 5 . Ca-DTPA w a s  a d m i n i s t e r e d  as a n  a e r o s o l  i n  a s i n g l e  30-minute 
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t h e  moment of i n h a l a t i o n  o f  plutonium. Dur ing  10  minutes  of i n h a l a t i o n ,  t h e  
l u n g s  of t h e  ra t  r e t a i n e d  approximately 0.024 mmol/kg (0.8 times t h e  human 
dose)  of  Ca-DTPA. The r e s u l t s  are shown i n  Table 3. I n h a l a t i o n  of the Ca-DTP.1. 
a e r o s o l  a f t e r  5 minutes and 1 and 4 hours  f o l l o w i n g  i n h a l a t i o n  o f  p l u t o n i u  
produced  a smaller e f f e c t  t h a n  t h e  p r o p h y l a c t i c  a d m i n i s t r a t i o n  o f  Ca-DTPA, b u t  
t h e  t r e a t m e n t  w a s  s t i l l  very e f f e c t i v e .  
of Ca-DTPA w a s  v i r t u a l l y  c o n s t a n t .  When Ca-DTPA i s  g iven  t o  t h e  rats 24 hours  ' 

a f t e r  t h e  i n h a l a t i o n  o f  plutonium, t h e  plutonium removal was s i g n i f i c a n t l y  
less, and  i n h a l a t i o n  of Ca-DTPA a f t e r  40 days d i d  n o t  a l ter  t h e  plutonium levels 
i n  t h e  t i s s u e s  o f  t h e  r a t ,  even when t h e  Ca-DTPA dose was doubled. 

For t h e  above p e r i o d s  t h e  e f f e c t i v e n e s s  

' 

. Tab le  3 

239Pu Con ten t  ( i n  R e l a t i o n  t o  C o n t r o l  Animals) i n  t h e  Organs of Rats A f t e r  F i v e  
Days from t h e  Moment of Single-Dose I n h a l a t i o n  o f  DTPA, % 

T i m e  o f  I n h a l a t i o n  
of DTPA b e f o r e  and 
a f te r  a d m i n i s t r a t i o n  No. of 
0 f 239Pu Animals Lungs S k e l e t o n  

30 Min. b e f o r e  5 8.2 + 1 . 3  18.0 + 3 . 3  
5 >fin. e f t e r  5 21.9 7 3.0 51.9 T 8 . 1  
1 Hour af ter  5 20.4 7 6.5 . 52.5 Tll.0 
4 Hours a f t e r  5 16.6 7 4.8 36.3 Tll.1 
1 Day a f t e r  8 51.2 T 9 . 8  64.8 T 5.8 

40 Days a f t e r *  4 87.6 T 9 .4  111.4 T15.2 
40 Days a f t e r * '  4 78.6 T27.7 98.5 T14.2 
40 Days a f t e r " 3  8 8 3 . 1  - 713.5 105.0 - 710.0 

1 

( con t inued)  
Liver Kidneys Organs 

30 Min. b e f o r e  5 15.3 4 2.4 57.3 i-10.0 14.0  + 2 .2  
5 Min. a f t e r  5 26.2 T 0 . 6  93 .2  7.8 38.9 T 4.5 
l H o u r  a f t e r  5 18.2 i 5 . 3  48.5 T13.6 45.0 T14.2 
4 Hours a f t e r  5 2 0 . 1  T 7 .3  57.9 T17.4 28.3 8.6 
1 Day a f te r  8 42.8 Tl0.l 83.3 711.3 58.4 6.9 

77.2 8 . 8  100.5 T10.7 40 Days a f t e r *  4 1 1 7 . 1  T34.0 
40 Days a f t e r k 2  4 70.9 TI.O.0 1 2 2 . 1  +21.5 94.8 T15.1 

97.6 8 . 6  9 9 . 6  i 1 3 . 7  94.0 1-18.5 40 Days a f t e r " 3  8 

-k DTPA i n h a l a t i o n  f o r  10  minutes .  
* 2  DTPA i n h a l a t i o n  f o r  20 minutes .  
*3 Combined f i n d i n g s .  

- 

- - - 

I n h a l e d  Ca-DTPA was a l so  q u i t e  e f f e c t i v e  i n  removing "Y [Sc64] ,  
144Ce [To62, To641, and 253E.s [Sm76b]. However, a t t e m p t s  t o  e l i m i n a t e  239Pu 
from t h e  l u n g s  of t h e  dog fo l lowing  i t s  p e n e t r a t i o n  i n  i n s o l u b l e  form ( d i o s i d e )  
o r  i n . a  form hydro lyz ing  t o  a n  i n s o l u b l e  form i n  v i v o  (plutonium n i t r a t e  and 
ammonium p l u t o n i m p e n t a c a r b o n a t e )  r e s u l t e d  in f a i l u r e  even when t h e  Ca-DTPh 
was a d m i n i s t e r e d  ove r  a prolonged p e r i o d  of t i m e  [To63, To641.  
DTPA i s  also n o t  e f f e c t i v e  a t  rernoving insoluble plutonium.) 

( I n j e c t e d  Ca- 
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T o x i c i t y  S t u d i e s  i n  Animals 

The a c u t e  t o x i c i t y  of i n t r a t r a c h e a l l y  i n s t i l l e d  Ca-DTPA w a s  determined 
i n  the r a t  [Ba72]. 
h a l o t h a n e  and i n s t i l l e d  w i t h  0.45 ml of Ca-DTFA s o l u t i o n s  of o s m o t i c  p r e s s u r e  
1650 m O s .  Animals a d m i n i s t e r e d  50 no, (0.35 mmol/kg, 12.0 t i m e s  t h e  u s u a l  
human dose) of  Ca-DTPA eve ry  o t h e r  day f o r  a t o t a l  of  f o u r  i n s t i l l a t i o n s  
t o l e r a t e d  t h e  dosage w e l l .  
a t o t a l  o f  f o u r  i n s t i l l a t i o n s  were each  l e t h a l  t o  one o f  10 animals. C o n t r o l  
an ima l s  a d m i n i s t e r e d  NaCl s u r v i v e d  t h e  treatment w i t h o u t  d e a t h s ;  however, 
sodium c i t ra te  (76 m g / i n s t i l l a t i o n )  w a s  l e t h a l  t o  two of 10 animals a f t e r  t h e  
second i n s t i l l a t i o n .  Animals d i e d  within minu tes  o r  hour s  a f t e r  t h e  f i n a l  
i n s t i l l a t i o n  due t o  s u f f o c a t i o n  induced  b y  t h e  i n s t i l l e d  s o l u t i o n s .  Animals 
w e r e  s a c r i f i c e d  f o r  h i s t o p a t h o l o g i c  examina t ion  immediately a f t e r  t h e  f i n a l  
treatment and after p e r i o d s  o f  r e c o v e r y  of 1 4  days and 30 days  f o l l o w i n g  t h e  
f i n a l  i n s t i l l a t i o n .  Although l u n g ,  l i v e r ,  s p l e e n ,  k idney ,  and g a s t r o i n t e s t i n a l  
t ract  w e r e  examined, on ly  l e s i o n s  i n  t h e  l u n g  w e r e  t hough t  t o  be d r u g  r e l a t e d .  
Rats r e c e i v i n g  f o u r  t r e a t m e n t s  of 50 mg Ca-DTPA and s a c r i f i c e d  i m e d i a t e l y  
f o l l o w i n g  t h e  l a s t  t r e a t n e n t  showed o n l y  minimal  h i s t o l o g i c  e f f e c t s .  
small f o c a l  areas of f i b r o b l a s t i c  a c t i v i t y  were s e e n  s c a t t e r e d  th roughou t  t h e  
l u n g s .  
i n t e r l o b u l a r  s e p t a .  The f i b r o b l a s t i c  e l e m e n t s  showed l i t t l e  c o l l a g e n i z a t i o n .  
H y p e r p l a s i a  and hypertrophy of a l v e o l a r  l i n i n g  cells were a p p a r e n t  i n  t h e s e  
l u n g s .  
and s l i g h t  f l u i d  accumulat ion,  caused  modera te  s e p t a l  t h i c k e n i n g .  A l v e o l i  were 
d i s t e n d e d  and o c c a s i o n a l  r u p t u r e d  s e p t a  were p r e s e n t .  
accumulated a long  t h e  s e p t a  w i t h i n  t h e  a l v e o l a r  s p a c e s  and sometimes were f r e e  
wi th in  t h e  spaces .  
changes w e r e  q u i t e  s i m i l a r  i n  d e t a i l  t o  t h o s e  d e s c r i b e d  above, b u t  w i t h  n o t i c s a b l e  
i n c r e a s e  i n  number and s i z e  o f  f i b r o b l a s t i c  f o c i .  N o  obvious d i f f e r e n c e s  w 2 r 2  
obse rved  between t h e  s e v e r i t y  o f  l e s i o n s  i n  rats which r e c e i v e d  75 mg and 87 .5  mg 
Ca-DTPA. 
had lung  l e s i o n s  of much i n c r e a s e d  s e v e r i t y  r e l a t i v e  t o  t h o s e  which r e c e i v e d  
lower dosages.  
t h e  lungs and c o n s i s t e d  of n e a r  t o t a l  c o n s o l i d a t i o n .  T h i s  c o n s o l i d a t i o n  vas 
produced by p r o l i f e r a t i o n s  o f  f i b r o b l a s t i c  t i s s u e ,  h i s t o c y t e s , .  and e p i t h e l i a l  
t i s s u e .  B r o n c h i o f i z a t i o n  ( c u b o i d a l  m e t a p l a s i a )  o f  a l v e o l a r  l i n i n g  e p i t h e l i m  
w a s  p r e s e n t  a l o n g  wi th  a l v e o l a r  c e l l  h y p e r p l a s i a ,  mononuclear c e l l  i n f i l t r a t i o n  
of s e p t a  and p e r i v a s c u l a r  areas ,  and f i b r o b l a s t i c  a c t i v i t y .  
l e s i o n s ,  edema f l u i d  f looded  a l v e o l a r  s p a c e s .  In rats a l lowed  two weeks o f  
r e c o v e r y  b e f o r e  e u t h a n a s i a ,  o n l y  minimal l e s i o n s  were p r e s e n t  i n  t h e  l u n g s .  
These l e s i o n s  c o n s i s t e d  of a f e w  f o c a l  areas of f i b r o p l a s i a  accompanied by 
lymphoid c e l l  i n f i l t r a t i o n ,  a few s c a t t e r e d  focal accumula t ions  o f  macrophages,  
d i f f u s e  v e s i c u l a r  enphysema of v a r y i n g  s e v e r i t y ,  and s c a t t e r e d  areas of 
a t e l e c t a s i s .  Ra t s  allowed t o  r e c o v e r  4 weeks a f t e r  t r e a t m e n t  showed no 
h i s t o l o g i c  a l t e r a t i o n s  i n  t h e i r  l u n g s .  

Female rats weighing  290 + 10 grams were a n e s t h e t i z e d  w i t h  

Doses o f  75 m g  and 87.5 mg every o t h e r  day f o r  

A few 

These f o c i  most o f t e n  w e r e  a d j a c e n t '  t o  a i r  passageways,  vessels, and  

This, a l o n g  w i t h  i n f i l t r a t i o n  of a l v e o l a r  s e p t a  w i t h  mononuclear ce l l s  

Xacrophages were  

A t  the 75 and 87.5 mg leve l  of Ca-DTPA, t h e  h i s t o p a t h o l o g i c  

Surv iv ing  animals  r e c e i v i n g  h i g h e r  doses  o f  Ca-DTPA (100 mg o r  above) 

The l e s i o n s  w e r e  pa t chy  i n  d i s t r i b u t i o n ,  a f f e c t i n g  a l l  l o b 2 s  o f  

In areas o f  t h e  

S ince  i n h a l e d  Ca-DTPA p e r s i s t s  f o r  a l o n g e r  t i n e  i n  t h e  rat t h a n  i n t r a -  
venously admin i s t e red  Ca-DTPA, t h e r e  w a s  some concern t h a t  t h e  g a s t r o i n t e s t i n a l  
syndrome, s e e n  f o l l o w i n g  c o n t i n u o u s  i n f u s i o n  o f  Ca-DTPA n i g h t  also b e  produced 
upon r e p e a t e d  i n h a l a t i o n  t r e a t m e n t .  Two aspects of t h i s  problem have been 
s t u d i e d  [ S m 7 4 ] :  (1) do r e p e t i t i v e  h i g h  d o s e s  produce t h e  syndrome, and (2) what 
is t h e  ra te  of r ecove ry  from any e f f e c t s  t h a t  may b e  produced? 
q u e s t i o n s ,  female rats weighing  260-320 grams were exposed t o  very dense  Ca-DTPA 

To s t u d y  t h e s e  
. 
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a e r o s o l s  (approx. 7 mg/l ;  NXAD [mass median aerodynamic d i a m e t e r ]  2 . 3  t o  3 . 8  'IIII, 
cf g [geomet r i c  s t a n d a r d  d e v i a t i o n ]  2 .1  t o  2 . 6 )  f o r  15, 30, 60, o r  120 minutes ,  
t w i c e  d a i l y .  
below 25O over t h e  l o n g e r  exposure  times. The a v e r a g e  Ca-DTPA dose t o  the  r2t 
w a s  7.3 mg/exposure hour ;  d a i l y  doses  were a b o u t  0.025, 0.05, 0.1, and 0.2 
mmol/kg/day; t h e  human dose  i s  0.028 nnnol/kg. Four  an ima l s  were s a c r i f i c e d  
from e a c h  dose  l e v e l  af ter  1, 10, and 20 days o f  t r e a m e n t ,  and a f t e r  1, 7 ,  a d  
2 1  d a y s  of recovery f o l l o w i n g  t r e a t m e n t .  
s o l i z e d  5% s a l i n e  s o l u t i o n .  
e x p o s u r e s .  
h i g h e r  i n c i d e n c e  and s e v e r i t y  of v e s i c u l a r  emphyseina i n  t h e  DTPA-treated ra ts  
than i n  the s a l i n e - t r e a t e d  c o n t r o l s .  A f t e r  7 o r  more days of t r e a t m e n t  t h e r e  
w a s  some emphysema i n  a l l  g roups ;  b u t  e x c e p t  f o r  the ve ry  l o w e s r  dose,  t h = r e  
w a s  no c l e a r - c u t  c o r r e l a t i o n  of i n c i d e n c e  o r  s e v e r i t y  w i t h  DTPA dose o r  r ecove ry  
p e r i o d  o u t  t o  10  days. A f t e r  2 1  days r e c o v e r y ,  o n l y  one of f o u r  rats f r o n  t h z  
h i g h e s t  DTPA-exposure group,  and one of f o u r  rats from t h e  s a l i n e  group, shard 
emphysema. A t  t h e  two h i g h e s t  doses  a s l i g h t  s o f t e n i n g  o f  t h e  f e c e s  was no ted  
b u t  t h i s  was n o t  confirmed as a g a s t r o i n t e s t i n a l  syndrome a t  t h e  h i s t o p a t h o -  
l o g i c a l  level, and may h a v e  s imply  r e f l e c t e d  t h e  amount o f  c h e l a t e  going 
th rough  t h e  g u t  f o l l o w i n g  t h e  i n h a l a t i o n .  
l o n g e r  exposure ,  t h e  n a s a l  areas of t h e  muzzle appea red  r e d  and s l i g h t l y  in- 
f lamed.  
The rats t r e a t e d  w i t h  DTPA r a r e l y  b l i n k e d  o r  c l o s e d  t h e i r  e y e s ;  however, t h i s  
w a s  even more common among rats t r e a t e d  w i t h  s a l i n e .  No damage t o  t h e  eyes was 
n o t e d .  
p a n c r e a s ,  a d r e n a l s ,  u r i n a r y  b l a d d e r ,  t r a c h e a ,  esophagus,  cerebrum, c e r e b e l l m ,  
o r  g e n e r a l l y  i n  t h e  l i v e r  and  g a s t r o i n t e s t i n a l  t r a c t .  I n  t h r e e  animals  t h e  
l i ve r  showed f a t t y  change, i .e . ,  s m a l l  f o c i  of h e p a t i c  pa renchyna l  cel ls  con- 
t a i n i n g  l i p i d  vacuo les ,  a f t e r  10  days exposure a t  t h e  0-1 and 0 .2  m o l / k g / d a y  
Ca-DTPA exposure  levels.  Two of f o u r  rats k i l l e d  1 day f o l l o w i n g  t h e  h i g h e s t  
l eve l  of Ca-DTPA exposure showed a snal l  i n c r e a s e  i n  t h e  number of  g o b l e t  c e l l s  
i n  t h e  e p i t h e l i a l  c e l l s  of t h e  i n t e s t i n e .  
p r e v i o u s l y  observed w i t h  i n t r a t r a c h e a l l y  i n s t i l l e d  Ca-DTPA a t  h i g h  dose levels 
w e r e  obse rved  under t h e  c o n d i t i o n s  of i n h a l a t i o n .  

The exposure  chamber was coo led  t o  maintain i n t e rna l  t empera tu res  

C o n t r o l  ra t s  w e r e  t r e a t e d  w i t h  aero-  
No pathology w a s  obse rved  f o l l o w i n g  t h e  1-day 

I n  t h e  animals s t u d i e d  af ter  l o n g e r  exposures  there was a s l igh t1 . r  

By t h e  end of e a c h  30-minute o r  

This d i sappea red  w i t h i n  a b o u t  10 minutes  a f t e r  removal from t h e  chaEber. 

No pathology of any consequence was found i n  t h e  k i d n e y s ,  o v a r i e s ,  n z r e s ,  

None of  t h e  f i b r o t i c  changes 

To tes t  f o r  e a r l y  pa tho logy  a s s o c i a t e d  w i t h  Ca-DTPA i n h a l a t i o n ,  n a l e  
Wistar rats and Golden S y r i a n  hams te r s  w e r e  exposed nose o n l y  t o  Ca-DTPA 
a e r o s o l s  g e n e r a t e d  u s i n g  a Re tec  n e b u l i z e r  [Sm76a]. The a e r o s o l s  i n  t h e  r a t  
exposure chamber averaged 4.7 mg Ca-DTPA/l, 3.25 MNAD, 2 . 4  cs g .  Those i n  
t h e  h a m s t e r  chamber ave raged  3 .9  mg Ca-DTPA/l, 3.86 urn ID-LO, 2 . 4  G g.  'Tne 
a b s o r b e d  doses  were e s t i m a t e d  from chemica l  a n a l y s e s  o f  DTPA i n  t h e  u r i n e -  
DTPA 
s t u d i e d ,  and t h e  doses  f o r  t h e  hamster  were 20 and 51 mg/kg. 
i n t r a v e n o u s  dose i n  man is  1 4  rngjkg.) 
d u r i n g  one week f o r  a t o t a l  of t h r e e  t i m e s  w i t h  t h e  exposures  spaced one day 
a p a r t .  F i v e  animals from each  group were k i l l e d  a f t e r  t h e  f i r s t  and t h i r d  
e x p o s u r e  and a t  weekly i n t e r v a l s  f o r  t h e  f o l l o w i n g  f i v e  weeks. The l u n g s ,  
l i v e r ,  k i d n e y s ,  s p l e e n ,  a d r e n a l s ,  t u r b i n a t e s ,  t r a c h e a ,  esophagus,  stomach, 
duodenum, jejunum, i leum, e y e s ,  and l a r g e  i n t e s t i n e  were examined h i s t o l o g i c a l l y  
The o n l y  pathology observed in t h i s  experiment  c o n s i d e r e d  a s c r i b a b l e  t o  t h e  Ca- 
DTPA t r e a t m e n t s ,  was a t r a n s i t o r y  v e s i c u l a r  emphysema (Table  4 ) .  

Cte 
d o s e s  i n h a l e d  by t h e  rats w e r e  1 3  and 24  mg/kg f o r  t h e  two exposure t k e s  

(The conven t iona l  
The animals  were exposed t o  t h e  a e r o s o l s  
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Table 4 

T r a n s i t o r y  V e s i c u l a r  Emphysema Occurrence i n  Rats and Hamsters I n h a l i n g  Ca-DTPX 
iimals w i t h  lesion per 5 animals s a c r i f i c e d )  

Immed ia t e ly 

exposure Immediately 1 week 2 weeks 3 weeks 4 weeks 5 weeks 
. .  a f t e r  f i r s t  After  l a s t  i n h a l a t i o n  exposure  

R a t s  : 
Shelf c o n t r o l s  (a) 
Sham controls (b) 
S a l i n e  ' c o n t r o l s  (c) 
Ca-DTPA, 1 hr., 

13 mg/kg (d) 
Ca-DTPA, 2 hr .  , 

24 mg/kg (d) 

0 
2 
1 

3 

0 

0 
0 
1 

4 

2 

0 
2 
0 

4 

2 

1 
0 
0 None Nose None 

2 

0 

Hamsters : 
S h e l f  c o n t r o l s  ( a )  0 0 
Sham c o n t r o l s  (b) 2 0 

20 mg/kg (d) 5 0 

5 1  mg/kg (d) 5 0 

S a l i n e  c o n t r o l s  (c) 0 1 None None None None Sone 
Ca-DTPA, 1 hr . ,  . 

Ca-DTPA, 2 h r . ,  

( a )  U n t r e a t e d  an ima l s  h e l d  as c o n t r o l s  f o r  any cag ing  o r  l i v i n g  c o n d i t i o n s  e f f e c t s .  
( 
( c i  

(d) 

Animals t r e a t e d  as t h e  exposed a n b l s  b u t  no a e r o s o l s  d e l i v e r e d  t o  t h e  c h 2 r b e r .  
Animals t r e a t e d  as t h e  exposed animals  and w i t h  a 2-hr. exposure t o  a e r o s o l s  
g e n e r a t e d  from 0.92  s a l i n e .  
Animals exposed t o  Ca-DTPA a e r o s o l s .  

Relative t o  t h e  sharn and s a l i n e  t r e a t e d  c o n t r o l s ,  t h e  occur rence  of emphyseza 
i n  r a t s  a f t e r  t h e  f i r s t  Ca-DTPA treztment w a s  n o t  s i g n i f i c a n t ,  b u t  i n  h a r s t e r s  
i t  was s i g n i f i c a n t  2t p > 0 .999 .  Immediately a f t e r  t h e  l a s t  t r e a t m e n t  e q h y s e a a  
w a s  p r e s e n t  i n  r a t s  w i t h  p > 0.98,  and a f t e r  one week r ecove ry ,  w i t h  p > 0 . 9 2 .  
The o v e r a l l  occu r rence  o f  emphysema i n  b o t h  t r e a t e d  groups compared t o  t h e  t h r e e  
c o n t r o l  groups,  was s i g n i f i c a n t  a t  p > 0 . 9 9 .  Emphysema w a s  n o t  found i n  e i t h e r  
s p e c i e s  by t h r e e  weeks pos t exposure .  Body we igh t  changes were n o t  s i g n i f i c a n 2 l y  
d i f f e r e n t  from t h e  c o n t r o l s  i n  any of  t h e  t r e a t e d  groups.  

F u r t h e r  o b s e r v a t i o n s  of t h e  s h o r t - t e r m  t o x i c i t y  of i n h a l e d  C a - D E 3  Gere 
Dogs were a n e s t h e t i z e d  and a d m i n i s t e r e d  C a - D Z X  

The ave rage  dose /exposure  w a s  60 mg/kg ( r a n g e  2 4 9 2  mg/kg), a p p r o x i r e r d y  

made i n  t h e  b e a g l e  dog [Sm76a]. 
a e r o s o l s  v i a  a n  i n t r a t r a c h e a l  c a t h e t e r  f o r  30 minutes/day for f i v e  c o n s e c u t i v 2  
days. 
f o u r  times t h e  u s u a l  human dose .  One week a f t e r  t h e  l a s t  exposure ,  3 / 4  t r e a t e d  
dogs and 0/2 dogs exposed t o  Ca-DTPA a e r o s o l s  showed enlargement and submucosal 
lymphoid f o l l i c l e s  i n  t h e  p y l o r i c  r e g i o n  of t h e  stomach; t h i s  w a s  n o t  p r e s e n t  
i n  dogs s a c r i f i c e d  a t  4 ,  8,  o r  18 weeks post-exposure.  E p i t h e l i a l  a t y p i c a  i n  
t h e  a l v e o l a r  l i n i n g  w a s  n o t e d  i n  5/16 dogs  i n h a l i n g  Ca-DTPA and i n  1 /8  dogs 
e q o s e d  t o  s a l i n e  a e r o s o l s ,  and may o r  may n o t  b e  t r e a t m e n t  r e l a t e d .  
emphysema, of t h e  t y p e  obse rved  i n  ra ts  and h a m s t e r s ,  w a s  s e e n  i n  t h e  dogs.  
No i n t e s t i n a l  l e s i o n s  w e r e  observed,  such as occur  when Ca-DTPA is  given m d e r  

No 
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c o n d i t i o n s  approach ing  t h o s e  of cont inuous a d m i n i s t r a t i o n .  
r e s u l t  from Zn and Mn d e p l e t i o n  when Ca-DTPA is c o n t i n u a l l y  i n f u s e d . )  
levels  i n  b o t h  plasma and i n  whole b lood  w e r e  n o t  found t o  vary s i g n i f i c a n t l y  
from p re - t r ea tmen t  levels.  Ur ina ry  Zn w a s  i n c r e a s e d  on t h e  days  of  t r e a t E e n t  
w i t h  Ca-DTPA from 30- t o  40-fold b u t  t h i s  w a s  t r a n s i t o r y  and no e f f e c t  was 
d e t e c t e d  i n  fecal Zn o u t p u t .  L o s t  Zn w a s  a p p a r e n t l y  q u i c k l y  r e p l a c e d  f ron 
d i e t a r y  s o u r c e s .  

(These l e s i o n s  
Z inc  

O f  a d d i t i o n a l  conce rn  are b o t h  p o t e n t i a l  long-term e f f e c t s  of Ca-DTPX 
t r e a t m e n t  and  a p o s s i b l e  synergism i n  e f f e c t s  of  r a d i o n u c l i d e  i n s u l t  and treat- ' 

ment, and th i s  problem h a s  been  i n v e s t i g a t e d  [Ba77] .  Male Wistar rats were 
exposed, n o s e  on ly ,  t o  a e r o s o l s  of 239Pu(N03)4 g e n e r a t e d  from 0.27 N n i t r i c  
a c i d  s o l u t i o n .  The i n i t i a l  l u n g  burden w a s  78 - +- 18 nCi 239Pu. Twenty days 
l a t e r ,  and a t  f i ve  subsequen t  weekly i n t e r v a l s  , r a t s  b o t h  w i t h  and w i t h o u t .  the 
Pu burden  w e r e  s i m i l a r l y  exposed t o  Ca-DTPA a e r o s o l s  ( 3  rng Ca-DTPA/rat/exposure) 
o r  t o  sham Ca-DTPA. Groups of animals  were s a c r i f i c e d  a t  30, 60, 100, and 150 
days a f t e r  Pu i n h a l a t i o n  t o  de t e rmine  p o s s i b l e  e f f e c t s  of Ca-DTPA t h e r a p y ,  and 
Pu r e t e n t i o n  a n d  d i s t r i b u t i o n  k i n e t i c s  f o r  d o s i m e t r i c  pu rposes .  A p p r o p r i a t e  
c o n t r o l  an ima l s  exposed t o  n i t r i c  a c i d  a e r o s o l s ,  n i t r i c  a c i d  i n  combinat ion w i t h  
Ca-DTPA o r  sham Ca-DTPA, and non- t r ea t ed  c o n t r o l s ,  completed t h e  s t u d y .  Delzyed 
i n i t i a l  c h e l a t i o n  the rapy  had l i t t l e  e f f e c t  on Pu c l e a r a n c e  from t h e  lung .  
However, eventual d e p o s i t i o n  i n  s k e l e t o n  and l i v e r  w a s  dec reased  by 20% 
( s i g n i f i c a n c e  l eve l  = 0.05). Treatment  w i t h  Ca-DTPA had no s i g n i f i c a n t  e f f e c t  
on w e i g h t  g a i n  o r  s u r v i v a l  o r  on t h e  i n c i d e n c e  of  l u n g  o r  bone tumors induced 
b y  plutonium i n h a l a t i o n .  One r a t  exposed o n l y  t o  Ca-DTPA a e r o s o l s ,  and one 
r a t  exposed t o  n i t r i c  a c i d  p r i o r  t o  Ca-DTPA a e r o s o l s ,  developed l u n g  tumors. 
Although no l u n g  tdmors were observed i n  t h e  c o n t r o l  a n i m l s  i n  t h i s  s t u d y ,  
spontaneous l u n g  tumors of  t h e  t y p e  r e p o r t e d  have been found i n  t h i s  r a t  
colony s i n c e  t h i s  s t u d y  w a s  r e p o r t e d  (J. E. B a l l o u ,  p r i v a t e  c o m u n i c a t i o n ,  
19781, and t h e  t m o r  i n c i d e n c e  found w i t h  Ca-DTPA w a s  n o t  s t a t i s t i c a l l y  
s i g n i  f i can t . 
P r e v i o u s  Hman S t u d i e s  w i t h  Aeroso l  Ca-DTPA 

A s  s t a t e d  i n  t h e  background, Ca-DTPA h a s  been a d m i n i s t e r e d  as an  
a e r o s o l  q u i t e  e x t e n s i v e l y  b o t h  i n  t h e  Un i t ed  S t a t e s  and i n  o t h e r  c o u n t r i e s .  
A t o t a l  of 228 i n d i v i d u a l s  have been t r e a t e d  w i t h  Ca-DTPX by t h e  a e r o s o l  r o u t e  
i n  t h e  United S t a t e s .  Of t h e s e  84 had more than  one t r e a t m e n t .  These 228 
i n d i v i d u a l s  w e r e  drzwn from a t o t a l  p o p u l a t i o n  of 334 per sons  who have  r e p o r t e d l y  
been t r e a t e d  w i t h  Ca-DTPA (B .  Dupree, p r i v a t e  communication, 1 9 7 5 ) .  

Only a few c a s e s  of a d v e r s e  r e a c t i o n s  t o  a e r o s o l  Ca-DTPA have been 
r e p o r t e d .  One p a t i e n t  e x p e r i e n c e d  c h i l l s ,  f e v e r i s h n e s s  ( t h e  p a t i e n t  d i d  n o t  
measure h i s  t e m p e r a t u r e ) ,  t h i r s t ,  d i u r e s i s ,  mya lg ia ,  headaches ,  and p a r a e s t h e s i a ,  
s t a r t i n g  abou t  8 hours  a f t e r  t h e  a e r o s o l  a d m i n i s t r a t i o n  of one gram o f  Cz-DTPA 
[L i76] .  
p a t i e n t  f e l t  no ill e f f e c t s .  There was no e v i d e n c e  o f  kidney o r  l i v e r  e f f e c t s  
based on u r i n a l y s i s  and serum c h e m i s t r y .  
:a-DTPA is  v e r y  ra re  and does n o t  appea r  t o  b e  s p e c i f i c  f o r  i n h a l e d  Ca-DTDX. 
S i m i l a r  r e a c t i o n s  have been  obse rved  a f t e r  i n t r a v e n o u s  i n f u s i o n .  

The symptoms d i s a p p e a r e d  a f t e r  a b o u t  4-5 h o u r s ,  and t h e  n e x t  day t h e  

T h i s  t y p e  o f  s u p e r s e n s i t i v i t y  t o  

A second p a t i e n t  had 20-22 RBC/high power f i e l d  i n  h i s  u r i n e  on one 
x c a s i o n  f o l l o w i n g  months o f  i n t e r n i t t e n t  a e r o s o l  Ca-DTPA t h e r a p y .  This 
problem c l e a r e d  f o u r  days a f t e r  c e s s a t i o n  and d i d n ' t  r e a p p e a r  on resumption of 
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Ca-DTPA t h e r a p y  ( s e e  Appendix). 
e x p e r i e n c e d  temporary s i d e  e f f e c t s  of  hypogeusia  and hyposmia (see Appendix). 
However, c e r t a i n l y  t h e  p o t e n t i a l  d i a n g e r  o f  an  i n t e r n a l l y  d e p o s i t e d  a c t i n i d e  
compound f a r  outweighs t h e  r i s k  of Ca-DTPA t o x i c i t y  when t h e  c h e l a t o r  i s  
a d m i n i s t e r e d  acco rd ing  t o  t h e  e s t a b l i s h e d  p r o t o c o l .  

A t h i r d  p a t i e n t  was r e p o r t e d  t o  h a v e  

. 

Seven r a d i a t i o n  worke r s  who were i n v o l v e d  i n  a minor plutonium 
a c c i d e n t  were each t r e a t e d  w i t h  two 1-gram doses  of a e r o s o l  Ca-DTPA a t  i n t e r v a l s  
of o n e  o r  two days.  During t h e  t h r e e  months f o l l o w i n g  t h e  i n c i d e n t ,  t h e  workers 
were examined by a b a t t e r y  of m e d i c a l  tests which inc luded  u r i n a l y s i s ,  1 2  blood 
c h e m i s t r i e s ,  hematology s t u d i e s ,  and c h e s t  roentgenograms. No s i g n i f i c a n t  
changes r e l a t e d  t o  e i t h e r  the r a d i a t i o n  exposure o r  t h e  Ca-DTPA were observed 
(C. J. S te rnhagen  and G. J. S inke ,  unpub l i shed  r e s u l t s ) .  

A d m i n i s t r a t i o n  of Ca-DTPA as a n  a e r o s o l  w a s  conpared w i t h  i n t r a v e n o u s l y  
a d m i n i s t e r e d  Ca-DTPA b y  d e t e r m i n i n g  t h e  c o n c e n t r a t i o n  i n  t h e  u r i n e  a t  v a r i o u s  
t i m e s  f o l l o w i n g  a d m i n i s t r a t i o n  o f  i d e n t i c a l  q u a n t i t i e s  ( i . e . ,  1 gram) of Ca-gTPA 
[Jo72]. 
a e r o s o l  c h e l a t i o n  was abou t  20% of t h e  amount found a f t e r  t h e  same time f o l l o w i n g  
i n t r a v e n o u s  a d m i n i s t r a t i o n .  
t ime i n  t h e  body f o r  DTPA a d m i n i s t e r e d  by a e r o s o l  i n h a l a t i o n  o r ,  conve r se ly ,  nay 
imply t h a t  some DTPA is  lost by e x h a l a t i o n  and t h a t  on ly  a f r a c t i o n  of t h e  
ae roso l - admin i s t e red  DTPA w a s  abso rbed  i n t o  t h e  b lood  f r o n  t h e  lung .  A f t e r  peak  
c o n c e n t r a t i o n s  of DTPA i n  u r i n e  were reached ,  h a l f - l i v e s  f o r  DTPA c o n c e n t r a t i o n  
r e d u c t i o n  by b o t h  methods o f  c h e l a t i o n  were i n  t h e  1-3 hour range.  
s t u d y  t h e  e f f i c a c i e s  of a e r o s o l  and i n t r a v e n o u s  Ca-DTPA t r e a t m e n t s  were 
i d e n t i c a l ,  b o t h  in 'creasiDg t h e  plutonium e x c r e t i o n  r a t e  by a f a c t o r  of  abou t  35. 

The maximum c o n c e n t r a t i o n  of DTPA i n  t h e  u r i n e  (Fig.  1) fo l lowing  

T h i s  comparison cou ld  i n d i c a t e  a l o n g e r  r e t e n t i o n  

I n  t h i s  

DTPA IN U R I N 5 ,  Malor 
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Fig.  1. DTPA e l i m i n a t i o n  r a t e  i n  u r i n e .  

, 
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In a n o t h e r  i n v e s t i g a t i o n  3 .  C. Ne'not, e t  al .  [Ne711 ind ica ted  t h a t  
a e r o s o l  i n h a l a t i o n  of Ca-DTPA i s  more e f f e c t i v e  t h a n  i n t r a m u s c u l a r  i n j e c t i o n ,  
b e c a u s e  d i f f u s i o n  t o  t h e  body from t h e  lung is  a p p a r e n t  s lower  t h a n  from 
the muscle, r e s u l t i n g  i n  a l o n g e r  l a s t i n g  p l a s n a  burden.  
a p p a r e n t l y  exis ts  when comparing t h e  e f f e c t i v e n e s s  of  a e r o s o l  i n h a l a t i c n  of  
Ca-DTPA t o  i n t r a v e n o u s  i n j e c t i o n  13072, J.  C. Ngnot, unpubl ished work] .  

The Appendix c o n t a i n s  a l i s t  o f  t h e  i n d i v i d u a l  cases i n  which  Ca-DTPX 

The s a m e  r e l a t i o n s h i p  

h a s  been a d m i n i s t e r e d  as a n  a e r o s o l .  The l is t  i n c l u d e s  t h e  f a l l o w i n g  i n f o r m a t i o n  
when available : 

1. DTPA g i v e n  ( i n  grams) 
a. T o t a l  
b .  As a e r o s o l  . 

a. I n i t i a l  estimate 
b. F i n a l  esrimate 
c. Reduct ion i n  body burden;  f o r  an a c c i d e n t  i n v o l v i n g  exposure  

2. Body burden ( i n  nCi u n l e s s  o t h e r w i s e  no ted )  

t o  two r a d i o n u c l i d e s ,  t h e  r e d u c t i o n  i n  body burden r e p r e s e n t s  a combined r e d u c t i o n  
f o r  b o t h  i s o t o p e s .  

d. Rad ionuc l ide  i n v o l v e d  

3. I n c r e a s e d  u r i n a r y  e x c r e t i o n  of t h e  r a d i o n u c l i d e  above  e x p e c t e d  i n  
t h e  first day o r  two f o l l o w i n g  DTPA t r e a t m e n t .  

4 .  Comments 
a. &y a d v e r s e  e f f e c t s  r e p o r t e d  
b .  Any t y p e  of bu rden  n o t e d  o t h e r  t h a n  body burden  

The i n f a r m a t i o n  a v a i l a b l e  on an  i n d i v i d u a l  case varies depending on t h e  f a c i l i t y  
where t h e  a c c i d e n t  occur red .  Some i n d i v i d u a l s  had more t h a n  o n e  i n c i d e n t  
i n v o l v i n g  exposure  t o  r a d i o n u c l i d e s  f o r  which t h e y  r e c e i v e d  treatment w i t h  
Ca-DTPA by a e r o s o l .  Such o c c u r r e n c e s  are b r a c k e t e d  on t h e  l e f t - h a n d  c o l u o n  o f  
t h e  l i s t .  
t h a n  one gram of Ca-DTPA. 

I n  no i n s t a n c e  w a s  an  i n d i v i d u a l  g iven  an i n d i v i d u a l  d o s e  o f  more 

Proposed  C l i n i c a l  P r o t o c o l  

We propose  t o  c o n t i n u e  t h e  Phase 2 sLudy of t h e  u s e  o f  Ca-DTPA as a 
t r e a t m e n t  f o r  employees who a c c i d e n t a l l y  receive i n t e r n a l  d e p o s i t i o n s  of p lu -  
t o n i m  o r  o t h e r  t r a n s u r a n i c  heavy m e t a l s  and t o  add a d i n h i s t r a t i o n  o f  Ca-DTP.4 
as an a e r o s o l  t o  t h e  p r e v i o u s l y  approved a d m i n i s t r a t i o n  by i n t r a v e n o u s  i n f u s i o n  
and i n t r a m u s c u l a r  i n j e c t i o n .  
c h e l a t i o n  of  t h e  heavy m e t a l  n u c l i d e s  t o  p r e v e n t  d e p o s i t i o n  in bone  and o t h e r  
body o r g a n s .  

The c l i n i c a l  u s e  under i n v e s t i g a t i o n  w i l l  b e  t h e  

Because of  t h e  n a t u r e  of t h e  i n v e s t i g a t i o n ,  each case w i l l  b e  s t u d i e d  

S i n c e  

N o  c o n t r o l s  are c o n t e m p l a t e d  i n  t h e  
The number of  cases expec ted  and  t h e  d u r a t i o n  of t h e  i n v e s t i g a t i o n  are  

Y e a r l y  p r o g r e s s  r e p o r t s  w i l l  c o n t i n u e  t o  b e  

on a n  i n d i v i d u a l  b a s i s  determined by t h e  p a r t i c u l a r  n u c l i d e ,  i t s  c h e m i c a l  form, 
t h e  r o u t e  of i n c o r p o r a t i o n ,  t h e  body burden ,  and t h e  r a t e  of e x c r e t i o n .  
t h e  s u b j e c t s  i n  whom t h e  d rug  i s  t o  b e  used  are  s e l f - s e l e c t e d ,  i t  i s  n o t  
p o s s i b l e  t o  c h a r a c t e r i z e  them be fo rehand .  
s t u d y -  
undetermined  a t  t h i s  t i n e .  
been a p p r o x i m a t e l y  30 c a s e s / y e a r .  
s u b m i t t e d  by t h e  sponsor  t o  t h e  Food and Drug Admin i s t r a t ion .  

The usage o f  Ca-DTPA ove r  t h e  l a s t  six years h a s  
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The i n v e s t i g a t o r s  i n  t h i s  s t u d y  have b e e n  p r e v i o u s l y  s u b m i t t e d  t o  
and approved by t h e  Food and Drug A d m i n i s t r a t i o n .  An informed c o n s e n t  w i l l  
b e  o b t a i n e d  from each p a t i e n t  u s i n g  t h e  p r e v i o u s l y  approved c o n s e n t  form 
(which does n o t  s p e c i f y  the r o u t e  o f  a d m i n i s t r a t i o n ) .  
i d e n t i f i e d  b y  name i n  any r e p o r t s  of t h i s  work which may b e  p u b l i s h e d  o r  
p r e s e n t e d  a t  medical  confe rences .  

P a t i e n t s  s h a l l  n o t  b e  

The drug,  s u p p l i e d  as ampules c o n t a i n i n g  4.0 ml of  0.50 M Ca-DTPA 
in water, is t o  b e  a d m i n i s t e r e d  by e i t h e r  i n t r a m u s c u l a r  i n j e c t i o n  of t h e  
u n d i l u t e d  s o l u t i o n ,  i n t r a v e n o u s  i n f u s i o n  (dose d i l u t e d  with 250 m l  o f  D5IJ 
o r  normal  s a l i n e )  over  a p e r i o d  of 60-90 minu tes ,  o r  i n h a l a t i o n . o f  the 
n e b u l i z e d  s o l u t i o n  ove r  a p e r i o d  of 15 minu tes  o r  l o n g e r .  
a d m i n i s t r a t i o n  w i l l  b e  dependent  upon t h e  p a r t i c u l a r  n u c l i d e ,  i ts chemical  
form, and t h e  r o u t e  o f  i n c o r p o r a t i o n . '  Each d o s e  o f  Ca-DTPA w i l l  b e  4 . 0  m l  
(2.0 mmoles, 1-0 g of Ca-DTPA). No more t h a n  two doses  of Ca-DTPA w i l l  b e  
a d m i n i s t e r e d  du r ing  each 24-hour p e r i o d  (see below).  

The r o u t e  of 

A d m i n i s t r a t i o n  of Ca-DTPA b y  i n h a l a t i o n  w i l l  b e  done u s i n g  comnercial ly  
a v a i l a b l e  mic ro  a e r o s o l  d e v i c e s  which develop a 1-3 micron  s i z e  a e r o s o l  particle. 
The actual equipment t o  b e  used w i l l  b e  l e f t  t o  t h e  d i s c r e t i o n  o f  t h e  p a r t i c i -  
p a t i n g  i n v e s t i g a t o r s  and may i n c l u d e  the Devilbiss 40 Atomizer,  t h e  B i rd  
R e s p i r a t o r  Model ,>lark 7, etc.  

Befo re ,  du r ing ,  and a f t e r  c h e l a t i o n  t h e r a p y ,  p e r t i n e n t  measurements 
f o r  r a d i o a c t i v i t y  w i l l  b e  made t o  de t e rmine  t h e  e f f i c a c y  of t r e a t m e n t .  
i n c l u d e  a s s a y s  o f  blood,  u r i n e ,  and feces and whole  body and c h e s t  count ing.  

These 

I 

There are two d i s t i n c t  t ypes  o f  p a t i e n t s  i n  whom Ca-DTPA w i l l  b e  
i n v e s t i g a t e d .  
c o n t a m i n a t i o n ,  aad t h e  o t h e r  i s  t h e  p a t i e n t  who h a s  r e c e i v e d  e x t e n s i v e  con- 
t a m i n a t i o n -  
e f f e c t i v e n e s s  o f . c h e l a t i o n  t h e r a p y  f o r  prornpt t r e a t m e n t .  

One is t h e  p a t i e n t  who h a s  r e c e i v e d  q u e s t i o n a b l e  o r  miniEal  

I n  bo th  t y p e s ,  immediate a c t i o n  i s  i n d i c a t e d  due t o  t h e  g r e a t e r  

L e t  u s  f i r s t  c o n s i d e r  a p r o t o c o l  f o r  t h e  f i r s t  t y p e  of p a t i e n t s  - 
t h o s e  r e c e i v i n g  q u e s t i o n a b l e  o r  minimal i n c o r p o r a t i o n  of  a c t i n i d e s ,  who 
c o n s t i t u t e  t h e  g r e a t  m a j o r i t y  o f  c h e l a t i o n  t h e r a p y  cases. 
s t a n d a r d  p r o t o c o l  i s  proposed f o r  t h e s e  p a t i e n t s :  

The f o l l o w i n g  

1. Or. assu rance  t h a t  a c r e d i t a b l e  i n c i d e n t  h a s  o c c u r r e d  and t h e  
p e r s o n ( s )  a t  hand have i n  a l l  l i k e l i h o o d  r e c e i v e d  i n t e r n a l  a c t i n i d e  c o n t a x i n a t i o n :  

a. Obtain s i g n a t u r e  on informed c o n s e n t  form f o r  Ca-DTPA therapy.  
b .  
c. 

d. 
e. 

By t h e  f i f t h  day e v a l u a t e  b i o a s s a y  d a t a  f o r  body burden  e s t i m a t i o n  

Obtain b z s e l i n e  blood and u r i n e  samples .  
A d n i n i s t e r  one dose (4.0 ml of 0.50 Ef Ca-DTPA) by  t h e  most 

a p p r o p r i a t e  r o u t e  f o r  the p a r t i c u l a r  c a s e .  
Begin c o l l e c t i o n  o f  - a l l  u r i n e  and f e c a l  samples  f o r  b i o a s s a y -  
\ h o l e  body coun t  and c h e s t  count  a s s a y .  

2. 
and d e c i d e  whether  f u r t h e r  c h e l a t i o n  i s  n e c e s s a r y .  I f  s o ,  

a. Begin t h e r a p y  regimen by r e p e a t i n g  Ca-DTPA a d m i n i s t r a t i o n  on 
a two dose  p e r  week b a s i s  u n t i l  such t i m e  as e x c r e t i o n  r a t e  of a c t i n i d e  i s  not 
i n c r e a s e d  by Ca-DTPA a d m i n i s t r a t i o n .  .. 
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b. Wait f o u r  t o  six months, r e - e s t a b l i s h  b a s e l i n e  u r i n a r y  
e x c r e t i o n  ra te  v a l u e  and g i v e  a 4.0 ml Ca-DTPA d o s e  by t h e  a p p r o p r i a t e  r o u t e  
as i n i t i a l l y .  Ob ta in  b i o a s s a y  of u r i n a r y  e x c r e t i o n  t o  de t e rmine  whether  t h e  
Ca-DTPA i n c r e a s e d  e x c r e t i o n  of t h e  contaminant. '  I f  so, 

week b a s i s  as i n  ( a )  above. 
c. Begin a second c o u r s e  o f  Ca-DTPA t r e a t m e n t  on a two dose p e r  

3.  I f  b i o a s s a y  d a t a  i n d i c a t e s  t h a t  c o n t a m i n a t i o n  w a s  n o t  i n  excess  of 
min ima l ly  d e t e c t a b l e  amounts , t h e n  f u r t h e r  t h e r a p y  is n o t  recommended. 

4 .  When p a t i e n t  i s  r e l e a s e d  from f u r t h e r  t he rapy ,  he s h o u l d  b e  
. fo l lowed  a t  the r o u t i n e  i n t e r v a l s  e s t a b l i s h e d  by p l a n t  p r a c t i c e .  

e x a m s  u r i n a l y s i s  is recommended. 
A t  these 

5. It i s  recommended t h a t  a t  t h e  t i m e  o f  a n  employment t e r m i n a t i o n  
t h e  p h y s i c i a n  shou ld  a s c e r t a i n  a t  p h y s i c a l  examina t ion  t h e  p e r s o n ' s  p l ans  SO 

h e  can forward t h e  h i s t o r y  t o  an  M.D. of  t h e  p a t i e n t ' s  cho ice .  I n  a d d i t i o n ,  
t h e  M.D. s h o u l d  o f f e r  t h e  p e r s o n  t h e  o p p o r t u n i t y  t o  b e  fol lowed med ica l ly  by 
t h e  U.S.  Department o f  Energy follow-up system. T h i s  i s  t o  b e  done i n  o r d e r  
t o  h e l p  t h e  i n d i v i d u a l  i n  case t h e r e  i s  a n  unexpected development of some 
m e d i c a l  problem o r  i f  t h e  p e r s o n  a g a i n  becomes contaminated and r e q u i r e s  
t h e r a p y  a t  a n o t h e r  p l a n t  s i t e .  

U r i n a l y s e s  and hemograms w i l l  b e  done on t h e  day f o l l o w i n g  each treat- 
ment w i t h  Ca-DTPA, and  t h e  p a t i e n t ' s  p u l s e  and b l o o d  p r e s s u r e  w i l l  b e  measured 
t o  de t e rmine  any e!fect of t h e  drug. 
r eco rded .  

Any s i d e  e f f e c t s  w i l l  b e  n o t e d  and 

P a t i e n t s  who h a v e  r e c e i v e d  e x t e n s i v e  i n c o r p o r a t i o n  of a c t i n i d e s  r e q u i r e  
u n u s u a l  t h e r a p y  and w i l l  b e  t r e a t e d  l a r g e l y  a c c o r d i n g  t o  t h e  d i s c r e t i o n  of t h e  
i n d i v i d u a l  i n v e s t i g a t o r .  Treatment  may i n v o l v e  Ca-DTPA f o r  prompt the rapy  (up 
t o  one  w2ek), due t o  i t s  g r e a t e r  c h e l a t i n g  e f f i c a c y  f o r  e a r l y  t r e a t m e n t ,  
fo l lowed  by s w i t c h i n g  t o  Zn-DTPA f o r  p r o t r a c t e d  t h e r a p y ,  o r  i t  may i n v o l v e  
t r e a t m e n t  w i t h  Zn-DTPA from t h e  beg inn ing .  No more t h a n  two 4-ml doses of 
0.5 El Ca-DTPA o r  Zn-DTPAwi l lbe  a d m i n i s t e r e d  d u r i n g  any 24-hour p e r i o d .  
w i l l  b e  a b i n i s t e r e d  by t h e  r o u t e  c o n s i d e r e d  most a p p r o p r i a t e  f o r  t h e  i n d i v i d u a l  
case - e i t h e r  i n t r a v e n o u s l y ,  i n t r a m u s c u l a r l y ,  o r  as a n  a e r o s o l .  Before,  du r ing ,  
and a f t e r  t r e a t m e n t ,  a complete  h i s t o r y  and  p h y s i c a l  examinat ion w i l l  b e  p e r -  
formed. 
ment w i t h  DTPA, and t h e  p a t i e n t ' s  p u l s e  and b lood  p r e s s u r e  w i l l  b e  measured t o  
de t e rmine  any e f f e c t  of  t h e  d rug .  A d d i t i o n a l  tests may b e  p r e s c r i b e d  a t  t h e  
d i s c r e t i o n  of t h e  i n v e s t i g a t o r ,  such as o t h e r  h e m a t o l o g i c a l  s t u d i e s ,  l i v e r  and 
k idney  f u n c t i o n  p r o f i l e s ,  e t c .  Any s i d e  e f f e c t s  w i l l  b e  no ted  and recorded.  
I tems ( 4 )  and (5) i n  t h e  above p r o t o c o l  f o r  minimal con tamina t ion  a l s o  app ly  
i n  t h e  case o f  e x t e n s i v e  con tamina t ion .  

Doses 

U r i n a l y s e s  and hernograms w i l l  be  done on t h e  day fo l lowing  each treat- 

T h i s  p r o p o s a l  h a s  been approved by t h e  Oak Ridge Assoc ia t ed  Universi-  
ties/Oak Ridge N a t i o n a l  Labora to ry  (ORAU/ORIuL) Committee on Human S t u d i e s  , 
which i s  o rgan ized  i n  acco rdance  w i t h  t h e  Food and Drug A d m i n i s t r a t i o n ' s  

.. g u i d e l i n e s  f o r  an  i n s t i t u t i o n a l  r e v i e w  committee.  This committee w i l l  conduct 
reviews of t h e  s t u d y  a t  i n t e r v a l s  no t  exceed ing  one y e a r .  
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The sponsor  w i l l  n o t i f y  t h e  Food and Drug A d m i n i s t r a t i o n  i f  t h e  
i n v e s t i g a t i o n  is d i s c o n t i n u e d ,  and t h e  r e a s o n  t h e r e f o r .  The sponsor  assures 
t h a t  t h e  a e r o s o l  a d m i n i s t r a t i o n  of Ca-DTPA w i l l  n o t  b e  i n i t i a t e d  p r i o r  t o  
30 days a f t e r  t h e  d a t e  o f  r e c e i p t  of t h i s  proposed  amendment by t h e  Food and 
Drug Admin i s t r a t ion  and t h a t  h e  w i l l  c o n t i n u e  t o  w i t h h o l d  o r  t o  res t r ic t  . 
a e r o s o l  use of Ca-DTPA i f  r e q u e s t e d  t o  do s o  by t h e  Food and Drug Adminis- 
t r a t i o n  p r i o r  t o  t h e  e x p i r a t i o n  of such 30 days.  

.. 

S i n c e r e l y  , 

’ Walter H. Weyzen, M.D.,  Sponsor o f  IND 4041 
’, D i r e c t o r ,  D i v i s i o n  of  Human Hea l th  S t u d i e s  

O f f i c e  of Environmental  Research 
U.S. Department o f  Energy 

C.  C. Lushbaugh, Ph.D., M.D. , a g e r  of  IND 4041 
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TO : C. C. Lushbaugh, M.D. 

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

RE : Progres s  Repor ts  

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 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 
p roposa 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 ease  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  shee t s . )  

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

4 / 4 / 8 0  

Amendment t o  IND f o r  Ca-DTPA t o  Allow Its Use 
i n  Aerosol  Form 

Date Approved: 

. 
Date Agned  L 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  

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



I 
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3 .  Are there any planned changes? 

. .  

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

?-- 
5 .  Comments. 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

i ., .' 
TO : Dr. C. C. Lushbaugh 

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 

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.) 

Title of Project: AEROSOL FORM 

.proposal must be reviewed by the Committee yearly for research projects 

mation you feel pertinent and return by 3/17/81 

AMENDMENT TO IND FOR CA-DTPA TO ALLOW ITS USE IN 

Date Approved: 7 127 1 79 

U' 

Date Signed ' 
1. Report progress made in past year. 

Information for the next annual period will be available in June 1981, 
when the physician co-investigators report their expdrience with the drug. 
During the aforementioned period, seven patients were treated with Ca-DTPA 
by the aerosol route. One additional physician requested authorization as 
a co-investigator on the Ca-DTPA IND, bringing the total number of co- 
investigators to 40 .  

z The most current information is for the period June 1, 1979-May 31, 1980. 

2. Report any complications. 

None. 
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Are there any planned changes? 

Amendments to both the Ca-DTPA and Zn-DTPA IND's will be submitted to FDA 
to permit administration of both drugs by intravenous injection, in 
addition to the three previously approved routes (slow intravenous infusion, 
intramuscular injection, and inhalation of an aerosol). The proposed 
amendments are on the agenda for the April 1, 1981, meeting of the ORAU/ORNL 
Committee on Human Studies. 

4 .  Do you wish the project to be continued? 

Y e s .  

5.  Comments. 

None. 

J 



ORAU/ORNL COMHITTEE ON HUMAN STUDIES 

TO : D r .  C.  C. Lushbaugh 

FROM: Dianne Gresham, S e c r e t a r y  - Cormnittee on Human S t u d i e s  

RE : P r o g r e s s  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 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 proposals  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 roposa l s .  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 anv o t h e r  i n f o r -  

! 

-proposal 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  

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  

M n r r h  8 .  1987 

a t t a c h  e x t r a  s h e e t s . )  - 
Amendment t o  I N D  f o r  Ca-DTPA t o  Allow I ts  Use 

T i t l e  of P r o j e c t :  in 1 Form 

P roposa l  No. : Date Approved: 7/27/79 

S igna tu re  of P r i n c i p a f  I d 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  yea r .  

2 .  R e p o r t  any complications. 



ORAU/ORNL COMXITTEE ON HLMAN STUDIES 

TO : Dr. C. C. Lushbaugh 

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  Reports  

DATE : February 1 8 ,  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  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 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 

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 
( 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 . )  - 

Amendment t o  I N D  for Ca-DTPA to Allow Its  Use 
T i t l e  of P r o j e c t :  I n  Ap-1 Form 

Proposa l  No. : Date Approved: 7/27/79 

-p roposa l  must b e  r p i e w e d  by t h e  Committee y e a r l y  for research p r o j e c t s  

Marrh 8 .  1982 

. 
Signa tu re  of P r i n c i p a P  I k 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  yea r .  

2 .  R e p o r t  any complicstions. 

fp j n 
I <  

- 
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3 .  Are there any planned changes? 

4 .  Do you wish  the p r o j e c t  to be  cont inued?  
- .  

. u  
19-3 ,,J /c  6- -) c 

t 

. 
5. Comments. 

3 



- Oak Ridge Associated Universities 
MEMORANDUM 

* h?Q 
D r .  .C. C. Lushbaugh FROM Dianne Gresham 

DATE A p r i l  6 ,  1982 COPIES TO F i l e ,  Committee on Human S tud ie s  

SUBJECT PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES 

Proposa l s  52,  55, and 60-64 were approved f o r  con t inua t ion  by the 
Committee on Human S t u d i e s  on A p r i l  1, 1982. 
o r  problems wi th  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. 

I f  t h e r e  are any changes 

Thank you f o r  your a s s i s t a n c e  and coopera t ion .  



ORAU/ORNL COMMITTEE ON IIUMAN STUDIES 

i 

TO : Dr. C. C. Lushbaugh, M&HSD 

FROM: Dianne Gresham, Secretary - Committee on Human Studies 

RE : Progress Reports 

DATE: March 2 3 ,  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 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.) 

o rrn Title of Project: Amendment to IND for Ca-DTPA to Allow its T T P  in A n r w  

Proposal No.: Date Approved: 7 1 7 7 1 7 9  

+- 

Signature of Principal Investigator Date Signed 

1. Report progress made in past year. 

In the reporting period 6/1/81 - 5/31/82, three persons with real 
o r  suspected actinide Contamination internally, were treated with 
the aerosol form of Ca-DTPA. 

2. Report any complications. 

None reported to ORAU.  
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3 .  Are t h e r e  any planned changes? 

No. 

. .  

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

Yes. 

1 
f 

5 .  Comments. 

None. 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  C. C. Lushbaugh, M&HSD 

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

RE : Progres s  Reports 

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  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 
p rogres s  r e p o r t  t o  t h e  Conanittee on t h e  s t a t u s  of t h e i r  proposals.  Each 
proposa l  must be reviewed by the  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.  Please answer the  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  A p r i l  6 .  1983 
( 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 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 :  Amendment t o  I N D  f o r  Ca-DTPA t o  mw i - v s  1 l q p  i n  h P r , , ~  o r m  

Proposa l  No.: , Date Approved: 7/37/79 

4 1 
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.  
I ,  

r -  1 . I ’  ’ 5 / <  1 ,  

2 .  Report a n y  complications. 
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I 3 .  Are there  any planned changes? 

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

5 .  Comments. 

i 



Oak Ridge 
Associated 
Universities Memorandum 

To Dr. C. C. Lushbaugh From Dianne G r a  

Date June 2 2 ,  1983 Copiesto Dr. Lanae. File 
Dr. Fry, 

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

\ 

\~ The Committee on Human Studies approved for continued study Proposals 5 2 ,  
5 5 ,  and 60-64. 
gator on Proposals 6 0 ,  6 2 ,  and 63 was approved by the Committee; Dr. Fry 
is aware of  the change in responsibility and will be requested to submit 
a progress report next year and to notify the Committee Chairman immediately 
of  any changes or problems should they occur. 

Thank you for your assistance and cooperation. 

Your request to name Dr. Shirley Fry as principal investi- 



\ 
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ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : D r .  C. C. Lushbaugh 

FROM : Blanche Carden, 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 : 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 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 
p roposa 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  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 
( 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 . )  

T i t l e  of P r o j e c t :  ' Amendment t o  I N D  f o r  Ca-DTPA t o  Allow i t s  Use i n  Aerosol Form 

Date Approved: 7/27/79 

Yay 9 ,  1984 

S igna tu re  of P r i n c i p a l  I r k e s t i g a t o r  Date Signed 

1. . Report  p rog res s  made i n  p a s t  y e a r .  

I n  t h e  r e p o r t i n g  per iod  6/1/82 - 5/31/83, one person wi th  r e a l  o r  
suspected a c t i n i d e  contaminat ion i n t e r n a l l y ,  w a s  t rea ted  wi th  t h e  
a e r o s o l  form of Ca-DTPA. 

2 .  R e p o r t  any compl ica t ions .  

None r e p o r t e d  t o  ORAU. 



, 
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3 .  A r e  t h e r e  any p l anned  changes?  

No. 

4 .  Do you wish  the p r o j e c t  t o  b e  c o n t i n u e d ?  

Yes. 

5 .  Comnents. 

None. 



Oak Ridge 
Associated 
U niver si t ies Memorandum 

Blanche Carden /.e& From 

Copies to 

Dr. C. C. Lushbaugh 

June 12, 1984 
7-0 

Date File, Committee on Human Studies 

PROPOSALS REVIEWED BY COMMITTEE ON HUMAN STUDIES 
Subject 

Proposalsz, 61 and 64 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 

f 



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

March 20, 1985 

Medical and 
Health Sciences 
Dimion 

M E M O R A N D U M  

To : D r  . Lushbaugh 

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/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 p roposa l s  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 the i r  proposa ls .  Each p roposa 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 .  

Please 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  i s  needed, 
please use  t h e  back of t h i s  f o r n  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 :  Aerosol Form 
Amendment t o  I N D  f o r  Ca-DTPA t o  Allow Its Use i n  

Proposa l  No.: Date Approved : 

SignatureWf ' P r i n c i p a l  

1. Report p rogress  made in p a s t  y e a r :  

I n  the  r epor t ing  period 6 / 1 / 8 3  - 5 / 3 1 / 8 4  seven persons w i t h  r e a l  o r  suspected 
a c t i n i d e  contamination i n t e r n a l l y  were t r e a t e d  with the  ae roso l  f o r m  of Ca-DTPA. 

2 .  Report  any compl ica t ions :  
None r epor t ed .  
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3 .  A r e  t h e r e  any planned changes? 

No. 

\ 

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

Yes. 

5. Comments: 



STATUS REPORT ON RESEARCH PROPOSALS PREVIOUSLY REVIEWED AND APPROVED 
RY THE ORA[J/ORFK COKMITTEE OM HUEIAN STUDIES 

( A p r i l  2 6 ,  1985) 

55 Amendment t o  IND f o r  Ca-DTPA t o  Allow I t s  Use i n  Aerosol Form 
(Lushbaugh) 

ProRres s 4 
In  t h e  reportine; per iod 6 1 1 1 8 3 - 5 / 3 1 / 8 4  s+ persons wi th  r ea l  o r  suspected 
a c t i n i d e  contamination i n t e r n a l l y  were t r e a t e d  w i t h  t h e  a e r o s o l  fofin of  
Ca-DTPA. 

ComDZ i c a t  ions 

None repor ted .  

Changes 

E?o changes. 

Cont inuat ion 

Keep a c t i v e .  

Comments 

?!one. 



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

Medical and 
Health Sciences 
Division 

A p r i l  17, 1986 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

m: ' Dr. C. C. Lushbaugh 

FROM: Lynn Reeves, S e c r e t a r y  
O R A U / O W  Committee on 

SUBJECT: PROGRESS REPORTS 

5z+- Hu a S tud ie s  

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  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  o f  ongoing p roposa l s  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  o f  t h e i r  p roposa l s .  Each proposal  must be reviewed 

P lease  answer t h e  
q u e s t i o n s  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  f o m  
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 :  

by the  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.  Y 

1 

lf? 
i' 

Aiiendment t o  I N D  f o r  CA-DTPA t o  A l l o w  I ts  Use i n  Aerosol 

_ -  Form 

Date 1978 

C.' / / 4 / 
Dare Signfd 

1. Report  p rog res s  made i n  t h e  Fas t  y e a r .  

& , . t  * I  , ' 
. .  

2 .  Report any c o a p l i c a t i o n s .  
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3 .  Are there any planned changes? 

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

i 

5 .  Comments. 



Oak Ridge 
Associated Post Office Box 1 17 
Universities Oak Ridge, Tennessee 3783 

ORAU/ORNL COMMITTEE 1 

TO : Dr. C. C. Lushbaugh 

-01 17 

N HUMAN STUDIES 

FAidicaI and 
Health Sciences 
Division 

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: 55 Amendment to IND for CA-DTPA to Allow Its Use in Aercsol 
Form _ -  

Proposal No. 55 Date Approved: 1978 

Signature of Principal Investigator Date Signed 

1. Report progress made in the past y e a r .  
( ' f l - R T P q  L?.t 

2. Report any complications. 



\ 

\ )  
- 2 -  

3 .  Are there any planned changes? 

\ 

\ 

4 .  Do you wish the project to be continued? 

. -  

5. Comments. 



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

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 
\ '  

\ TO : Dr. C. C. Lushbaugh 

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 
o f  this form or attach extra sheets.) 

Please 

Title of Project: 55 Amendment to I N D  for CA-DTPA to Allow Its Use in Aerosol 
Form 

Proposal No. 55 DATE APPROVED: 1978 

Signature of Principal Investigator Date Signed 

1. Report progress made in the past year. 

2. Report any complications 

p,a rl L 



- 2 -  

3. Are there any planned changes? 

4 .  Do you wish the project to be continued? 

5. Comments 



June 30, 1988 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

STATUS REPORTS ON ACTIVE PROPOSALS 

Investigator: Dr. C. C. Lushbaugh 

Title of Project: 55 Amendment to IND for CA-DTPA to Allow Its Use in Aerosol 
Form 

Date Approved: 1978 

1. Report progress made in the past year. 

2.  

3 .  

4 .  

C 

4 Doses of CS, DTPA were used in its aerosol form 

Report any complications 

None 

Are there any planned changes 

No 

Do you wish the project to be continued? 

Yes 

J .  Comments. 



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

ORAU/OEU?L COMMITTEE ON HUMAN STUDIES 

TO : Dr. C. C. Lushbaugh 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE: April 6 ,  1989  

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 & 8, 1 9 8 9 .  
this form or attach extra sheets.) 

Please 

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

Title of Project: 
Form 

55 Amendment to IND for CA-DTPA to Allow Its Use in Aerosol 

Proposal No. 55 DATE APPROVED: 1978  

Signature of Principal Investigator 

2. Report any complications. 

Date Signed 



- 2 -  

3. Are there any planned changes? 

4 .  Do you wish the project to be continued? 

5. Comments. 



I 
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I '  

Associated 
Universities 

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

; ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. C. C. Lushbaugh 

FROM: Becky Hawkins/Secretary, Committee on Human Studies 

RE : Status Reports on Active Proposals 

DATE: May 2, 1990 

Medical 
Sciences 
Division 

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: 55 Amendment to IND for CA-DTPA to Allow Its Use in Aerosol 
Form 

Proposal No. 55 DATE APPROVED: 1978 
, 

A '. - 
/ ._ 

, , ' I  /,c I :<! / Q  ' _, 1 7- . '  dk --/>/.--, /' /I 
\ . / #' J - / / 2  

/ 

Signature of Principal Investigatok Da'te Signed 

1. 

2. 

Report progress made in t-he past year. 

Single (1 gm) doses of Ca-DTPA were administered in aerosol form to each of 
18 individuals with real or suspected actinide contamination. 

Report any complications. 

None 
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3 .  Are there any planned changes? 

We plan to transfer responsibility for the Principal Investigator on this 
proposal from C. C. Lushbaugh, Ph.D., M.D., to another ORAU physician 
(TBA) . 

4 .  Do you wish the project to be continued? 

Yes, please 

5. Comments. 



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

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. C. C. Lushbaugh 

FROM: 

RE: Committee Action on Active Proposals 

DATE : June 2 8 ,  1990 

Karl Hubner/Chairman, Committee on Human Studies f%+ 

Your project number 55  "Amendment to IND for cA-DTPA to Allow Its Use in 
Aerosol Form" 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. C. C. Lushbaugh 

Title of Project: 55 Amendment to IND fo r  cA-DTPA to Allow ~ t s  Use in Aerosol 
Form 

Date Approved: 1978 

1. Report progress made in the past year. 

Single (1 gm) doses of Ca-DTPA were administered in aerosol form to each of 
18 individuals with real or suspected actinide contamination. 

2. Report any complications. 

None 

3. Are there any planned changes: 

We plan to transfer responsibility €or the Principal Investigator on this 
proposal from C. C. Lushbaugh, Ph.D., M.D., to another ORAU physician 
(TBA) . 

4. Do you wish the project to be continued? 

Yes, please 

5 .  Comments. 



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

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 
\ 

TO: Dr. Fun Fong 

FROM: Dr. Karl HubnerKhairman, Committee on Human Studies 

RE: 

DATE: September 7, 1991 

COMMITTEE ACTION ON ACTIVE PROPOSALS 

Your project number 55 "Amendment to IND for CA-DTPA to Allow Its Use in Aerosol Form" was 
reviewed and approved at our last meeting on June 6, 1991. The committee has no objection to the 
continuation of this project. 

Progress reports of all active proposals will again be reviewed at our next meeting to be held in the spring 
of 1992. 

bh 



Post Oifice Box 117 
Oak Ridge, Tennessee 37831-01 17 Universities 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE O N  HUMAN STUDIES 

TO: Dr. Fun Fong 

FROM: 

RE: 

DATE: May 12, 1992 

Marta V. RiveralSecretary, Committee on Human S t u d i e w  

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. Please answer the questions below and add any other information you feel 
pertinent and return by May 26. (If additional space is needed, please use the back of this form 
or attach extra sheets.) 

Title of Project: Amendment to IND for CA-DTPA to Allow Its Use in Aerosol Form 

Proposal No. 55 DATE APPROVED: 1978 

1. Rcport progrcss made  in the past ycar 

seeattad-rr3 

2. Rcport any complications. 



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

Dr. Fun 11. FondRobert  C. Ricks 
. *  To: 

From: 
%, .I ' Committee on Human Studies 

\*;LA-' \ !,k-' 
Dr. Kar l -Huher ,  Chairman 

\ .  
Date:' August 5, 1992 

Re: Committee Action on Active Proposals 

Your project number 55 "Amendment to IND for Ca-DTPA to Allow Its Use in Aerosol Form" was 
reviewed and approved for continuation at our last meeting o n  July 31, 1992.. 

Progress reports of all active proposals will again be  reviewed at  ou r  next meeting to be held in the 
fall of 1992. 

/mvr 



Proposal No. 55: Ca-DTPA IND Amendment for Aerosol Administration 

1. Report progress made in the past year. 

Clinical Expeiience: 

For the repoi-ting peiiod June 1, 1991 - May 31, 1992, 52 physicians (ORISE’s Principal 
Investigators plus 47 co-investigators in the U.S. and 1 each in Canada, England, Brazil, 
Japan, and Spain) were authorized on DOE’S IND to administer Ca-DTPA for treatment 
by aerosol for real or suspected internal contamination with transuranic elements. 

SiU patients i-ecehvd Ca-DTPA by aerosol for a single dose for treatment of suspected 
pfufonium or orneiiciurn internal contamination. Two of these siU patients received 
additionnl Zn-DTPA chelation therapy by aerosol. 

2. Report any complications. 

There were no adverse effects from these administrations. 

3. Are there any planned changes? 

N O .  

4. Do you wish the  project to be continued. 

Yes. Collection of dnta fi.0172 aerosol inhalotion of Ca-DTPA imst continue unlil a 
clearly supeiior route is found. A comprehensive study of Ca-DTPA and Zn-DTPA 
excretion dnta inentioned in previous proposnls (47, 61)  will nlso reflect the eflecrs of 
oerosol adininistintion nnd give a n  indicntion ns to the ultiinnte drrrntion of this study. 

5. Comments. 

n:\payne\prop.55 



OR4U/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. Fun H. Fong/ Dr. Robert C .  Ricks 

From: Marta Rivera, Secretary Committee on Human Studies 

RE : Status Report on Active Proposals 

Date : April 28, 1993 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of  ongoing proposal present a progress report to the 
Committee on the status of the proposals each year. 
reviewed by the Committee yearly for research projects to continue. 
answer the questions and add other information you feel pertinent and return 
by May 14. (If additional space is needed, please use the back of this form 
or attach extra sheets). 

Each proposal must be 
Please 

Title of Project: “Amendment to IND for Ca-DTPA to Allow Its Use in Aerosol 
Form” 

Proposal NO. 55/ 

/&Md 
Signature of Go-Principal Investigator 

rincipal Investigator 

1. Report p r o g r e s s  made in t h e  past year. 

Please  see pages attached. 

2. Report any complications. 

Please see pages attached. 

q% I 

Date Signed- 

Date Signed 
G L Y ?  



Proposal No. 55: Ca-DTPA IND Amendment for Aerosol Administration 

1. 

2. 

3. 

4. 

5.  

Report progress made in the past year. 

Clinical Experience: 

For the reporting period June I ,  I991 - May 31, 1992, 52 physicians (ORISE's Principal 
Investigators plus 47co-investigators in the U.S. and I each in Canada, England, Brazil, 
Japan, and Spain) were authorized on DOE'S I h D  to administer Ca-DTPA for treatment 
by aerosol for real or suspected internal contamination with transuranic elements. 

Six patients received Ca-DTPA by aerosol for a single dose for treatment of suspected 
plutonium or americium internal contamination. nYo of these six patients received 
additional Zn-DTPA chelation therapy by aerosol. 

Report any complications. 

i%ere were no adverse eflects from these administrations. 

Are there any planned changes? 

No. 

Do you wish the project to be continued. 

Yes. Collection of data from aerosol inhalation of Ca-DTPA must continue until a clearly 
superior route is found. A comprehensive study of Ca-DTPA and Zn-DTPA excretion dara 
mentioned in previous proposals (47, 61) will also reflect the eflects of aerosol 
administration and give an indication QS to rhe ulrimare duration of this study. 

Comments. 



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

To: 

From: Dr. William-ealhoun, Chairman 

Dr. Fun H. Fong/Robert C. Ricks 
\ +  

\ i s ,  t q-1 I+  
Committee o n  H h a n  Studies 

Date: June 29, 1993 

Rc: Committee Action on  Active Proposals 

Your project number 55 "Amendment to IND for Ca-DTPA to Allow 11s Use in Aerosol Form" was 
reviewed and approved for continuation a t  our last meeting on  June 25, 1993. 

Progress reports of all active proposals will again be reviewed at  our next meeting to  be held in the 
fall of 1993. 

/mvr 



Proposal No. 55 

1. 

2. 

3. 

4. 

5. 

Report progress made in the past year. 
Clinical Experience: 

For the reporting period June I ,  1990 - May 31, 1991,52 physicians (ORISE’s Principal 
Investigators plus 47co-investigators in the U.S. and 1 each in Canada, England, Brazil, 
Japan, and Spain) were authorized on DOE’S I A D  to administer Zn-DTPA for treatment 
of real or suspected internal contamination with transuranic elements. 

Six patients received Ca DTPA by inhalation for a single dose by aerosol for treatment 
of suspected plutonium or americium internal contamination. 

Report any complications. 

None 

Are there any planned changes? 

No. 

Do you wish the project to be continued. 

Yes. Collection of data from aerosol inlialation of Ca DTPA and Zn DTPA must continue 
until a more clearly superior route is developed. A comprelzensive study of Ca DTPA 
and Zn DTPA excretion data mentioned in previous proposals (47, 61) will also reflect 
the efects of aerosol administration and give tin indication as to the ultimate duration 
of this study, 

Comments. 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. Robert C. Ricks 

FROM: Marta V. RiveraBecretary, Committee on  Human Studies 

RE: Status Reports on  Active Projects 

DATE: July 11, 1994 

The guidelines for the ORAU/ORNL Committce o n  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 July 20. (If additional space is needed, please use the back of this form 
or attach extra sheets. Please include your name, project number, and date on additional sheets) 

Title of Project: Amendment to IND for Ca DTPA to Allow its Use on  Aerosol 
Form 

Project No. ORAU-55 First approved: June 6, 1991 
Most reccnt re-approval for continuation: June 25, 1993. 

1. Rcport progrcss madc  in the past ycar. 

There wcre no administrations of Ca DTPA i n  the aerosol form during the F Y  92/93 
DTPA reporting pcriod. 

2. Report any complications 



Page -2- July 11, 1994 

3. Are there any planned changes? 

See cover memorandum dated July 25, 1994, requesting consolidation of Ca DTPA Project 
numbers and consolidation or Zn DTPA Project numbers. 

4. Do you wish the project to be continued? 

YeS 

5. Comments. 

None. 



Oflice ot Heatth and Environmental Research U.S. Department of Energy 

L 

1. Project Title Amendment t o  I N D  f o r  Ca-DTPA t o  Allow i t s  Use i n  Aerosol Form 
. .  

2. Principal Investigator Telephone Number  

J .  Glenn D a v i s ,  M . D . ,  M.P.H. (615 1 576-3090 

Oak Ridge Ins t i tu te  for  Science and Education, Medical Sciences D i v i s i o n ,  

P.O. Box 117, Oak Ridge,  TN 37831-0117 

Mailing Address - Includ: fu l l  name of p c d o m n g  insdtudon. 

3. Institutional Assurance Number (if issued)' 4 .  Project NurnberZ 

MPA 1394 ORAU 55 

5. PnnualFunding:  Subproject  o f  O R A U  4 7  
Give acrual funding or c h x k  rhe arnounI closest io [he cst~rnated toral for [he cuncnt  
Federal  fisczl yew. whcther requeswd or o';iaincd lncliidc both direct znd indlrccr costs 

a Actual Fundmg 
S 1 7  500 ( O R A U  4 7 ) 

a SlOO.000 '2 S500,OOO Q SI ,000,000 D S5,000,000 ci 510,000 

...:Policy: .:Rcscxch a&vi[ics that involv'e human subjects and that an fundcd by thc U.S. Dcpartmcnr or Encrgy 
(DOE),,,conduc[cd in^DOE fa 
a&& wi~'lo'cFR'partv745 
fundinian'.actibi$;.or may:lw 

... . . .  
tyeach:y&r:.; Fdrms.must'be scnt to the appropriate DOE Field OFfce, which will 
cadqunrtcrs'(Protccdon of.Human Subjccts;Mail Station ERi70, Office of Health and 

Environmental Rcscakh. U.S. Dcpartmeni of Energy, Washington. DC 20585). 

6 .  Funding  Sources 
A .  N a m e  DOE P:ogram 0:ficc ( s c c  I!si in oiinchrirrr). i F  a;ip!iczblc 
E. Narnc n o n - D a E  S W K C S  or  i ~ l d ~ n :  ( ~ ' p  [c, IWO) .  i f  a g l i c a b l c  

A .  DOE Program W ! c e  

M e d i c i n e  ( E H  43) 
1 Telcphone N u m b e r  

I (301)  903-5591 
E. Non-DOE Sourcc 

' E x h  projccr must h a v c  unique idcntific3iion n u r n k r  ast igocd h y  Ihc inr i i iui ion-for  cxamplc. i\h'L-94IIOI 

1 



7. The Project has been reviewed and approved b y  the Institutional Review Board 
(IRB) as required under 10 CFR Part 745. 

A. Type of Review 
p1 Full Board 

For a list of research not requiring IRB review, see Attachment. 

Expedited 
For an explanation of projects that qualify for expedited reviews, see Attachment. 

B. Type of Approval 
New Annual Renewal Other 

1978, reviewed and approved for continuation : nnually through June 1994. 
\, C. IRB Approval Date 

8. This Project involves the following col laborating institutions (list a maximum of 
two) : 

None 

9. Vulnerable Populations 

rd This project does not involve vulnerable populations. 

This project involves the following vulnerable populations: 

0 Minors 0 Mentally Disabled 0 Prisoners 
0 Fetuses, Pregnant Women,  In Vitro Fertilization 0 Economically or Educationally Disadvantaged 

10. Type of Research 
Check all categories that apply. 

0 Epidemiology (using personally identifiable data)-- 
0 Using data collected directly from human subjects. 
n Using existing data. 

0 Diagnostic studies using radiation or chemical agents in tracer amounts. 

0 Therapeutic studies using radiation or chemical agents. 

0 Studies of exposure, effects, health, or monitoring using human urine, blood, other body 
fluids, cells, or ;issues-- 

0 Specimens colkced directly from human subjects for this project. 
0 Specimens obtained from secondary sources (e.g., hospitals, laboratories). 

0 Instrument development and testing using human subjects. 

X Surveys that collect personally identifiable data. 

0 Environmental studies using human subjects io evaluate weatherization options, habitat 
alteration, or similar. 

cx Other. Please identify Therapeutic pharmacoloaic aqent __ 



~ 

11. Abstract 

Provide a brief abstract that includes the following information: 

A. 

8. 

C. 

D. 

it belmgs in the categories checked in Item 10). 

Amends IND for Ca-DTPA to include the use of Ce-DTPA in aerosol form 

Specify the number of human subjects involved each year. 

Variable, generally less than 10 

Describe the involvement of human subjects and the risks, if any, to which they are 
exposed, 

See ORAU-47 

Ca-DTPA was previously approved by FDA (INDA 4041) for Phase 2 
investigations of decorporation of internally deposited actinide contaminants by 
slow IV infusion or IM injection. This project amends the INDA to include 
administration of Ca-DTPA in aerosol form. Data are compiled by ORlSE and 
maintained for DOE in DOE System of Records #73 (DTPA Registry; see ORAU 
61) 

Summarize the objectives and methodology of this research project. (Explain clearly why 

List the chemical or radioactive materials, if any, that are used in the study, and identify 
the route of exposure. 

Ca-DTPA: a non-radioactive therapeutic pharmaceutical administered by 
inhalation via a nebulizer. 

See reverse for approval signatures. 



. . -  

J. Glenn Davis, M.D., M.P.H. 

Datc 

Telepl~one Nunibcr 

(615) 576-3090 

For DOE USE Only 

Datc Reccivcd by ER-70 Date 

Accepted 

Returned to Originator 

Reason for Rerun1 

DOE Reviewers 


