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FOLDER 7LxL 
Dear C o l o m l  -arre?l: 

As a r e s u l t  o f  severa l  of our  previous d i scuss ions  and i n  
keeping vdth your r ecen t  reques t ,  I an t r a n m i t t i n g  S a m  of the ideas  
on b i o l o a i c a l  research  7:;' i c h  I Se l i eve  wmld  be of  value t o  t h e  .-'an- 
h a t t a n  Xcrinee r U i  s t r i c t .  

During t h e  s h o r t  tine vhich  I have :had t o  review t h e  poss ib l e  

e d i c i z e ,  it i s  c e r t a i n  t h a t  i n t e g r a l  parts of t h e  

I -:rould be very  wlad t o  undertake t h i s  s o r k  

research  f a c i l i t i e s  z h i c h  could be m d e  a v a i l a b l e  a t  "'estern ?eserve 
r h i v e r s i t y  School of 
r a i n  prograri ini3.ccated *m10;.1 cculd be s t a r t e d  t h e r e  i n  conjunct ion  
v i t h  xy new de-zr tcent .  
as mrt of t h e  d e > a r t % n t * s  a c t i v i t y  and as nzrt of t h e  p n e r a l  over- 
a l l  m d i c a l  school  r e sea rch  program. I t  i s  t h e  i n t e n t  o f  the ' l in ivers i ty  
t o  contiriue a strcm? i2tsrest  in t h e  f i e l d  > ?  bio-physics  and to srornote 
b i o l o g i c a l  r e sea rch  r e l a t e d  t o  a t o n i c  er?erg;: and nuc lea r  phys i c s  by ';he 
a - p l i c a t i o n  o f  mdi o i so to?es  i n  b i o l o g i c a l  and b io-chenica l  research. 

I n  gene ra l ,  t h e  broad o b j e c t i v e s  -;hich are ci ic ta ted c r i n a r i l y  
by tb needs o f  t he  ' a z h t t x n  Fro:ect, nag be o u t l i n e d  as follms: 

1. >.a i n v e s t i T a t i o n  o f  t h e  t o x i c  e f f e c t s  of thorium 
and i t s  i so topes .  Tros-ect ive uses  of t h i s  e l e a e n t  mke it necessa ry  

t h i s  element. The st?-itdy of  thorium and i t s  i so to?es  inc ludes  the 
following: a )  ?sta*Dlish-i-ent of the t o x i c i t y  Isvels  5 - J  i x z e s t i o n  z ~ d  

t o  understand t h e  i o z s i b l s  n e d i c s l  hazards  i svolved  ir. e m o s u r e  t o  

Farentera1  in , jec t ion ;  b) 
d e t e n i n i o g  the  s i t e  m? c h a r s c t e r  of  i n j u r y  Ir! t he  oreanism; c )  
s k d y  of  the  d i s t r i 5 u t i c n  ?ad. e x c r e t i o n  :~lk.icli 1-iould p r o h b l y  Sest be 
accomplished by use o f  one o f  t f ie  r a d i o a c t i v e  i so foces  of thorium. 

:sta-:lishnent of t h e  --.echsnism of rimage by 
The 

2. -4n invss t iTa t5on  o f  r a d i a t i o n  t i s s u e  dosaces 'by 
comparing r a d i a t i o g  f'm7 *-tnr-aLly d i s t r i b u t e d  r ad ioac t ive  : ? a t e r i a l s  
:.rith r a a i a t i o n  f r o n  sx-tomal sources.  The b a s i s  I'or c o q a r i s o n  ?rould 
be energy abso rp t ion  of' t i s s u e ;  alpha e n i t t e r s  such as  t h o r i u , ,  polon- 
ium and radium, and 4eta  miktsrs such a s  rad io$~osp!~orus m d  radio-  
s t ront ium would be + - r t i c u l a r l y  !:sei211 f o r  s5idying t h e  e f f e c t s  of 
i n t e r n a l l y  d i s t r i b u t e d  radi  oac t ive  elerneat s , 

The st:iiies ~ 5 1 1  requi re  a c c u r a t e  l o c a l i z a t i o n  i n  

IO20914  
t i s s u e  of t h e  s q z c i f i c  i l x i P n t s  nnd c a r e f u l  a s s a y  of t h e  depos i ted  
r a d i o a c t i v i t y ,  4-J _ -  .. -. - 

r i L  - J L :: ii-- :-- = -  - -__ 

t i s s u e  of t h e  s r Jzc i f i c  i l z x n t s  nnd c a r e f u l  assay of t h e  deDosited 
r a d i o a c t i v i t y ,  



3. A small po r t ion  o f  tine t o t a l  a c t i v i t y  (not  t o  
exceed 20;:) COUX be u t i l i z e d  f o r  the a p p l i c a t i o n  of r a d i o a c t i v e  
i s o t o p e s  t o  f imdmenta l  b i o l o g i c a l  research.  This  ~ou l Id  ixc lude  the 
a p p l i c a t i o n  of r a2 ioac t ive  e le rmnts  f o r  func t iona l  stuc!ies ( c i r c u l a -  
i.  ion r a t e s  and peliFhera1 blood f’lo-:~); f o r  t h e r a p e u t i c  ? u T o s e s  
(treatment of Cnrcer 7eth radiophosphorus,  radio- iodize and radio- 
s t ront ium and f o r  i n v e s t i T a t i  on of h n ? w - e n t a l  metabol ic  FroSlens 

* (use of C ). Sect ion  3 coJicerns i t s e l f  v i t h  more d i s t a n t l y  r e l a t e d  
p r o b l m s  then  t!;ose inZica ted  i n  Sec t ions  1 ?e 2. They a re  neverthe-  
l ess  of Treat f i indwenta l  i n t e r e s t .  
an:; -ce11-or..;anised research nroyra- t o  F Y r r i i t  t he  p r s u i t  o f  acadenic  
problems i n  o rde r  t o  yrovide s t i :mlus  and brozden the concepts  of 
bnose -mrkiny with the  :?ore r r s c t i c e l  p r o b l e m  o u t l i n e d  i?l Sec t lons  
1 ?: 2. 

14 
I t  is considered necessary  i n  

L. 

The program ou t l ined  here  can be e a s i l y  intezrated 16th 
o t h e r  exiskin: b i o l o y i c z l  r g  search,  yelet X Z L ~  e x i s t  indenexdently.  
The d a t a  and results ~ ; r o u l ~  ?er” ix i te ly  s e m  t o  auTment and f o r t i f y  
t h e  i n f o m t i c n  al-reae: obta imd.  

I t  is recomentled *:hat n e g o t i a t i o n s  be i n s t i t u t e d  -tor the 
above propan rrit)? t h e  School o f  : kd ic ine ,  ‘Testern Zeserve Yniversi ty .  

-. 
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Head .Chemi.stry Sec t ion  

Eead ' letabolism Sect ion 

Head In s t  mnenta ' i i  on Se c t i  on 

2ead Fadiology Sec t ion  

Eead I h y s i c s  Sect ion 

5 Fesearch Assoc ia tes  9 330CO. 

10 Technicians ":2500. 

Supplementary r e r sonne l  

I n s t r u m n t  Yorkers and S e c r e t a r i e s  

I n s t n i n e n t  : . 'a5erial  m-d SuTplies 

ContingencSe s 

$ 5,000 

5,000 

5,000 

5,000 

5,000 

15,000 

25,000 

10, GOO 

100,000 

2.5,coo 

T C T ~ :  200,000 

. . '  

1 0 2 0 9 1 3  
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