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P FORM FOR INITIATION OR REVIEW OF CLINICAL 

INVESTIGATIVE PROGRAMS .. , 8 

I .  (Submit original only to Department Chairman) 

3 

3 -  A. Title of the proposal: In-Vivo Measurement a f  T h o r o t r a s t  by Whole-Bdy ; ' .  
L A  Spect roscopy 

ponsoring physician(s) : D r s .  J. 

C. Responsible investigator(s): Dr. S.H. Cohn 

D. Brief description of the study, i 
ertinent information on past stu 
he popu la t ion  r e c e i v i n g  T h o t o t r a  
u r e s  compr ises  a n  impor tan t  s o u r  
s l o w  l e v e l  i o n i z i n g  r a d i a t i o n .  

rcqdrcs f u r t h e r  data on t h e  tu rnove r  
s t u d y  is to q n a n t i f p  the body burdens 

. r  i t a  t u r n o v e r  in man, 
' Earlier q u a n t i t a t i v e  s t u d i e s  on t h e  cal 

3.8. T h o r o t r a s t - i n j e c t e d  patients were not comple 
1 a f . € n s t m e n t a t i o n  and t o -  s e v e r a l  cornp 

and &mica1 behavior of t h e  v a r i o u s  e 
c v u ,  has improved c o n s i d e r a b l y  due t 
and p a r t i c u l a r l y  new computer t echn ique  

' I O  study it is  proposed t o  perform such 8 

of TI& in p a t i e n t s  g iven  small amm 
and b i o l o g i c a l  t u rnove r ,  and t o  cfete 

. I '  

, 
n ' , '  - 

E. Reasons why the invest 
1 

\ ] 'CY P. Type of pat ent in wh' t h e  study is to be done (including approximate number 
\of subject si if l m p p e c i a l .  restrictions or requirements; method of obta in-  

1 \ " I / 

YEC BOX No. 

1 w; e t c . 9 :  

T i on31  subjects w i l l  be  r e q u i r e d  for complction of t h i s  s t u d y .  I n  order i 
to s h o r t e n . t h e  period of exposure, i t  i s  proposed to u t i l i z e  on ly  i n d i v i d u a l s  n t  

noimal reticuloendothelial sys tems.  
. - " the '  s u b 3 e c t s  dl1 b e ' p d m i t t e d  to the H o s p i t a l  of t h e  Medical Research Center .  and 

completely eva lua ted  by standard c l i n i c a l  means. 
excre tory  23saps and whole-body coun t s  d l 1  be made s e r i a l l y  and i n d e f i n i t e l y .  
the  f l rs t  tnro  t o  three weeks, t h e  subjects  w i l l  be followed 9 s  T t p a t i e n t s .  

! 

least 60 years af age, with or  wi thout  s t a b l e  d i s e a s e  s t a t e s ,  b u t  with e s s e n t i a l l y  ..., 
With t h e i r  f u l l  unders tanding  hnd coopera t ion ,  

A f t e r  T h o r o t t n s t  a d m i n i s t r a t i o n ,  .I 
i A f t e r  

- 
1 



I , - -  
r- - 2 -  

" -1 ( '  
''> G. 1. Are d rugs  not i n  t h e  U. S. Pharmacopoeia (USP) o r  t h e  NNR be ing  used o r  con- 

templa ted  f o r  u s e ?  Yes x No 

(An 

example would b c  t h e  u*se of a n  accepted  drug  i n  dosages f a r  exceeding t h e  

recommended l i m i t 3  o r  f o r  purposes  d i s t i n c t l y  d i f f e r e n t  from t h e  u s u a l  i n d i -  
c a t i o n s  c i ted.  ) Yes No x 

3 .  Are any b i o l o g i c a l  p roduc t s  t o  be  adm'inistered t h a t  do not b e a r  on t h e i r  con- 

t a i n e r s  o r  l a b e l s  n o t a t i o n  of approval  b y  t h e  B i o l o g i c a l  Cont ro l  D iv i s ion  of 
t h e  Na t iona l  I n s t i t u t e s  o f  Heal th?  Yes X No 

2. I s  a n  unusua l  u s e  of a drug( s )  accepted  by t h e  USP o r  NNR contemplated? 

. 

4. Is e x t e r n a l  o r  i n t e r n a l  r a d i a t i o n  o t h e r -  t h a n  accep ted  d i a g n o s t i c  o r  t h e r a -  

Yes No X 

5 .  A r e  any ( o t h e r )  unusua l  procedures  be ing  performed o r  proposed which i n  your 

p e u t i c  p rocedures  t o  b e  admin i s t e red?  

--judgment may e n t a i l  a s p e c i a l  haza rd  - p a r t i c u l a r l y  a hazard-above  a n d  beyond , I  

any -imposed by accep ted  - d i a g n o s t i c  and t h e r a p e u t i c  measures;  f o r  t h a t  p a t i e n t ?  

r . -Yes  - N o  x . 
' 6'. Afe any r a d i o i s o t o p e s - t o  be  admin i s t e red  t o  human be ings?  2' - Y e s L N o  . 

_ I  Yes -No - X  ' 

? -  

\ -  - , . -  .. . . 
I 

' I  

, .  

I a. I f  y e s ,  are t h e  r a d i o i s o t o p e s  t o  be  used s o l e l y  w i t h i n  t h e  limits o f - p r o -  

, I _  - -  . cedures ,  s p e c i f j c a l l y  d e s c r i b e d  i n  t h e  USP? . -  

. .  -- # LI -, I 

- - -  
I 

-. 
- .  < Descr ibe  t h e  r a d i o i s o t o p s c  p r e p a r a t i o n ( s 1 :  ,-. - r . .  r 

- -  r ,  c -  r 
- 1  b. Or are  t h e  r a d i o i s o t o p e s  t o  be  used only  i n  accordance  C i t h  a ' p r o l e c t - '  I ~ . , - *  .. L 

I p r e v i o u s l y  approved by t h e  former Radio iso tope  Committee-of t h i s  .. .-. ~ . 
" '> Department? ,. , .  Yes-- . -No -,. x 

t 
Note t h e  p r o j e c t  number: I 

I F  ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a d e t a i l e d  a n a l y s i s  

of t h e  p o t e n t i a l  h a z a r d s  must be appended, i n c l u d i n g  p e r t i n e n t  b i b l i o g r a p h i c  c i t a -  

- 1 t i o n s  and o t h e r  r e l e v a n t  in format ion .  
t -  

, -  ' I F  QUESTION 6 ' 1 s  ANSWERED AFFIRMATIVELY, a completed supplementary form f o r  

Radio iso tope  Admin i sc ra t ion  t o  Human Beings must b e  appended. 

need n o t  be f i l e d  p rov ided  t h a t  q u e s t i o n  6a  o r  6b i s  a l s o  answered a f f i r m a t i v e l y .  

However, t h i s  form ' 
, '  

A 

I s e p a r a t e  form must be submi t ted  f o r  each r a d i o i s o t o p i c  s p e c i e  

I .  

Committee on C l i n i c a l  I n v e s t i g a t i o n s  and 
lJses of Radioi.sotopes 

Approval re'commended Date 

1)i 6 appr.ova 1 Da C c  
I 

1 7s b b '  V. P. Bond, Fi. D. . . .  
Chairman, Medical Department 

. ,  , 
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SUPPLEMENTARY FORM FOR RADIOISOTOPE 
I 

ADMINISTRATION TO HUMAN BEINGS 

I 
A. Radio i so tope  

24 1. Spec ie s :  (Radioisotope o r  l a b e l e d  compound, eg. Na C 1  o r  l-CI4- g lucose )  ' , 

Thoro t r a s t  (Th2 3202 
1 

1 2. P h y s i c a l  c h a r a c t e r i s t i c s :  (Phys ica l  h a l f - l i f e ;  decay  scheme (or  t y p e ,  

ene rgy  and r e l a t i v e  frequency of major emis s ions )  

See a t t a c h e d  decay scheme - Table I. I 

3; Source: (BNL r e a c t o r , :  c y c l o t r o n ,  h o t  l a b . ) ,  c o & e r c i a l  suppl ie r ' ,  e t c . )  
~ - .  _- . . 

. .. Commercial s u p p l i e r  - Heyden C o w .  
, h  

* . . 4 , :  P r e p a r a t i o n :  (Target m a t e r i a l ,  q u a n t i t y ,  s p e c i t 1  problems) ' . 

< 
t - Separa t ed  from n a t u r a l '  thorium o res .  

5.  

6. Racfioassay and c a l i b r a t i o n  p rocedures :  ( Inc lude  v a l i d a t i o n  t o  be 

S p e c i f i c  a c t i v i t y  and i s o t o p i c  p u r i t y  o f  a d m i n i s t e r e d  mater ia l :  
' A m t  Th232 admin i s t e red  ( i n  5 ml) g i v e s  a l i v e r  burden O f  1.77~10-~ PC 

. , 1 '  
I ,  a t imt  28 days  a f t e r  I . V .  i n j e c t i o n  of T h o r o t r a s t  (see dose  calculation). 

. .  performed a t  BNL p r i o r  t o  u s e )  
T h o r o t r a s t  s o l u t i o n  t o  be used was calibrated a g a i n s t  a s t a n d a r d i z e d  solati 
of Th(N03)4 i n  s e c u l a r  equ i l ib r ium.  

5 m l  T h o r o t r n s t  ( I (  7% af former d i a g n o s t i c  dose).  

T h o r o t r a s t  a l so  assayed  by Q pul 
by t h e  BNL. Anal,, Chm. group, 7. Veh ic l e  and r o u t e  of a d m i n i s t r a t i o n :  

. I  

8. P rocedures  f o r  c o n t r o l  o f  s t e r i l i t y  and p y r o g e n i c i t y :  .(Or n o t e  t h a t  

' *  , commercially supp l i ed  i s o t o p e s  a r e  c e r t i f i e d  a s  r eady  f o r  a d m i n i s t r a t i o n  
. '  t o  human beings.)  S t e r i l i z e d  - o r i g i n a l  s o l u t i o n  uas prkpa red  for adminis- *' 

t r a t i o n  t o  human b e i n g s  

Q .  5 9. Extraneous e f f e c t s ,  i f  p e r t i n e n t :  (Such a s  pharmacological  o r  t o x f c  

% I  . .  a c t i o n s  of t h e  p a r e n t  compound o r  v e h i c l e ,  et'c.) None 
I 

I 

B. R a d i a t i o n  Dosage 
i 
1 .  

1. 

2 .  %-&%? ~ I l ' a s a ~ J 9 E t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  %?a &?%?on: 

B i o l o g i c a l - ' h a l f - l i f e  o r  h a l f - l i v e s ,  i n c l u d i n g  slow compone ts: Not known, bn 
p a r e n t  Th232 has half-life of 40 yea r s .  The d a u g h t e r s  Ra22jS and RaZz4 turnover 

c l i q i c a l  data i n  a previous s t u d y  a t  BNL i n d i c a t e d  a I ch more r a p i d l y ,  e. 
(Should account  f o r  t h e  

e f f e c t s  of s p e c i a l  d rugs  o r  a g e n t s  on a l t e r i n g  t h e  n a t u r a l  d i s t r i b u t i o n  

o f  t h e  r a d i o i s o t o p e )  

a.  C r i t i c a l  o r  " t a r g e t "  organ(s)  : Live r  

b. Gonadal exposure: 
The fl and y doses  a r e  i n s i g n i f i c a n t  a s  t he  primary e f f e c t  i t 3  from 
a p a r t i c l e s  d e p o s i t e d  i n  R.E. s y s t a a .  * . ., 

f 
L.-$ 1 

I l l q b 4 - i  
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I . '  
\ . _  

3. Sample c a l c u l a t i o n s :  (Dosage should be  c a l c u l a t e d  f o r  t h e  whole body 

and f o r  " t a r g e t "  o r  o t h e r  s e p a r a t e  o rgans ,  where i n d i c a t e d )  

Summary e q u a t i o n s  a r e  d e s i r e d ;  n o t  e x t e n s i v e  c a l c u l a t i o n s .  Standard 

dosage e q u a t i o n s  from r e f e r e n c e s  such ,as Hine and B r o w n e l l ' s  

R a d i a t i o n  Dosimetry, N a t i o n a l  Bureau o f  S tanda rds  Handbook 69, and 

BNL H o s p i t a l  Form 1167.-A should be used where p o s s i b l e  and t h e  

r e f e r e n c e  c i t e d .  
biologica l  data obtained i n  a previous study a t  BNL 2 years ago. 
pat ient ' s  body burden was compared t o  that of a phnntom containing a 
calibrated solution af Th(N03)4. 

The resul t  dose t o - l i v e r  is calculated to be 0.153 rads/&. 

Dose t o  l i v e r  ( c r i t i c a l  organ) i a  calculated from 
The 

See attached sheet for dose CalCUlatiOn. ~ 
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i - .  . . C. R a d i o l o g i c a l  Health hspects i 

f '  

t ,. . 
. . 7 ,  

I .  

' { L  

' 1 * .  , 1. Hazards t o  o t h e r  p a t i e n t s  and t o  pe r sonne l  from e x t e r n a l  o r  -. 1 
s i n t e r n a l  r a d i a t i o n :  N~~~ - .  'i 

. $ 1  

, I  

I 4 
1 ,  

2. Monitor ing p rocedures ,  i f  necessary:  None . I 

, .  _ -  - . . .  
. .  f 

I 1 , I  
' I  

3. S p e c i a l  p rocedures  f o r  hand l ing  waste p r o d u c t s ,  excreta, biological 
. . I  4 samples,  e t c . ,  where i n d i c a t e d :  None 

. -  
r .  - . . .  - ... q -  

I \ ' .  ( 5 I ' 

_ -  . - , .  
-4. Plan  f o g  i s o t o p e  accoun tab i l iky ,  i f  ?required': . pbne 

-. 

t 

Questions G1 and 3 are answered affirmatively because of the radiation 
hazard associated with Thorotrast. 
supplementary form above. 

The radiation hazard i s  discussed i n  the 

June  2 5 ,  19G3 
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