
Deer Woody, 

u 
May 25, 19%. 

The enclosed copy i s  f o r  your i d c n n a t i o n .  
I dislike very much the way my t r i p  
proposal was handled i n  t h e  Washington 
o f f i c e ,  and i n  view o f  my ~ r e v i o u s  
d i sccs s ions  w i t h  Mr. S t r a u s s  about 
i n t e r n a t i o n a l  l i a i s o n  w i t h  respect t o  
t h e  r ad io i so topes  program, I f e l t  very 
s t rong ly  t h &  he should know abcut t h i s  
s i t u a t i o n .  Your o f f i c e  and OR@ c e r t a i n l y  
handled the p ropcsa l  exped i t ious ly ,  and 
1 understand gsve it your support. I am 
not at t h i s  late date t r y i n g  t o  obtain a 
change i n  the t r a v e l  orders. I have a l ready  
had t o  make other plans ,  and ask for o the r  
support for p o r t i o n s  of the t r i p .  
however w a n t  Mr. Strauss t o  knm what 
happened . 

I d i d  
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(1) mb WD r o u l d  provide tho  fmt8,as Dirlrlon rLth (a )  first hmd 
i . n f o m t i o n  on problem of obte in iw md using l ~ o t o p s 8  I n  Latin Amefiom 
countrlor, (b) an p p l r d 8 t i o n  Oi the quality of work king p e r f o m  & 
nsr boeloprmntr in teohniques or ~ p p l i c o t i o n .  

( 7 )  
of isotope distribution t o  k t i n  h 9 f i C M  c o m t r b r .  (b) It w m l d  o o n t r i w c  
to  better V.S. AM intornat?onal  un&raknding of the  isotope8 progrm and 
the A:C'r pracstlmb lrrteresta. This should ta of d i m c t  bsneflt t o  tbr Asc. 

IXI IIWUI~ (a )  It would n r r i s t  in tbo ardsrrtanding rcbPini8tmtia 

Paul C. Aebersold 
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U. S.  Atanic Energy 

ABSTRACT 

D i  v i  s ion 
C m i s  s i on 

The i n t e r n a t i o n a l  a v a i l a b i l i t y  of r a d i o i s o t o p e s  produced by nuclear 

r e a c t o r s  w a s  f i r s t  announced almost 7 yea r s  ano a t  t h e  Fourth meeting of 

t h i s  Congress. 

and t r ea tmen t  of  cancer.  

t h e s e  r a d i o i s o t o p e s  soon become a v a i l a b l e  from Great B r i t a i n ,  Canada, and 

France and l a t e r  from .Norway. 

many n a t i o n s ,  K i t h  modern a i r  t r a n s p o r t a t i o n ,  physicians anywhere i n  t h e  

world can  be s u p p l i e d  with use fu l  r ad io i so topes ,  

t o  e v a l u a t e  t h e  p rogres s  made aga ins t  cancer u s ing  r ad io i so topes  and t o  look 

a t  t h e i r  f u t u r e  p o t e n t i a l .  

It waz recognized t h a t  t h i s  would g r e a t l y  b e n e f i t  the s tudy  

I n i t i a l l y  a v a i l a b l e  only from t he  United S t a t e s ,  

Soon t h e y  w i l l  be a v a i l a b l e  from reac to r s  i n  

It is  a p p i ~ p r i a t e  t he re fo re  

The unique p r o p e r t i e s  of radioisotopes f i t  them f o r  an important r o l e  

a g a i n s t  cancer.  Because of t h e i r  e f f e c t i v e n e s s  as tracer atoms and a lso  

as i n t r a c e l l u l a -  r a d i a t i o n  sources, r ad io i so topes  f i n d  widespread use i n  

r e sea rch  d i agnos i s ,  and therapy. The e x t e n t  of t h e i r  usefulness i s  a t t e s t e d  

by t h e  wide v a r i e t y  of app l i ca t ions  i n  hundreds of medical and research 

groups i n  over 39 coun t r i e s  and  by t h e  l a r g e  volume of publ icat ions.  

Success  a g a i n s t  cancer with chemical o r  phys i ca l  agents  must exp lo i t  

d i f f e r e n c e s  between cancerous and normal t i s s u e .  An i n t e n s e  search is 

*Paper t o  be p resen ted  at the  S i x t h  I n t e r n a t i o n a l  Cancer Congress, 
Sao Paulo, B r a z i l ,  J u l y  23-29, 1954. 
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consequently being conducted w i t h  i s o t o p i c  t r a c e r s  t o  f i n d  b a s i c  d i f f e r -  

ences. Although no s i n g l e  f a c t o r  has yet been f w d  which d i s t i n g u i s h e s  

a l l  cancer c e l l s  from a l l  normal ones, p o t e n t i a l l y  u s e f u l  d i f f e r e n c e s  a r e  

be ing  brought t o  l i g h t ,  

syn thes i s  i n  cancer  c e l l s  may p resen t  a vulnerable metabolic pathuay which 

could be blocked by chemical o r  biochemical agents.  A l s o ,  such a metabolic 

d i f f e r e n c e  may p resen t  a mechanism f o r  s e l e c t i v e  and s u i c i d a l  concentration 

of an appropr i a t e  r a d i o a c t i v e  metabol i te .  

For example, t h e  s u b s t a n t i a l l y  f a s t e r  nucleic  ac id  

I n  diagnosis ,  s e v e r a l  tests w i t h  t r a c e r  atoms can be used t o  revea l  the  

presence and e x t e n t  of c e r t a i n  types of primary and m e t a s t i t i c  l e s ions .  

spread r o u t i n e  c l i n i c a l  use of such tests, except f o r  t h e  c l a s s i c a l  example 

of r ad io iod ine  uptake by thy ro id  o r  thyroid cancer t i s s u e ,  awaits c l e a r e r  

understanding of t h e  mechanism of s e l e c t i v e  absorption. 

Wide- 

I n  therapy, r ad io i so topes  p l a y  a cancer ic ida l  r o l e  by both  biochemical 

and phys ica l  placement. 

using biochemical placement but much palliative b e n e f i t  i s  of ten  obtained and 

many cancers can b e  abated f o r  u s e f u l  periods of months or years .  

c i e n t l y  l e t h a l  dose t o  e r a d i c a t e  a cancer i s  not  gene ra l ly  f e a s i b l e  because of 

r a d i a t i o n  damage t o  nearby t i s s u e s  or i n s u f f i c i e n t l y  high d i f f e r e n t i a l  uptake, 

Destruct ion of s p e c i f i c  t i s s u e  without serious p a t i e n t  damage requires a 

concentrat ion of r a d i o a c t i v i t y  in t h a t  t i s s u e  more than 100 t imes grea te r  

t han  i n  most o ther  body t i s s u e s . .  &cept  f o r  l o c a l i z a t i o n  of radioiodine i n  

a c t i v e  thy ro id  t i s s u e ,  such s e l e c t i v e  concentrat ion has n o t  been real ized.  

No outs tanding cura t ive  procedures have developed 

A suffi- 

Physical  placement of r ad io i so topes  i s  accmpl i shed  by i n t e r s t i t i a l  or 

Radioactive ma te r i a l s  i n t r a c a v i t a r y  i n j e c t i o n  or by i n t e r s t i t i a l  implants. 

o r  c o l l o i d s  a r e  i n s t i l l e d  d i r e c t l y  i n t o  a c a v i t y  o r  i n t o  a ba l loon  placed i n  

the  cavi ty .  Co l lo ida l  radiogold or c o l l o i d a l  chromium radiophosphate is  

- 2 -  
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i n j e c t e d  i n t o  inoperable  p r o s t a t i c  carcinomas w i t h  a f a i r  record of regres-  

s ions .  

f o r  t h e  c o n t r o l  af f l u i d  f o r m t i o n  i n  p a t i e n t s  with extensive metastases  i n  

Radiogold is i n s t i l l e d  roi i t inely i n t o  p l e u r a l  a n d  p e r i t o n e a l  c a v i t i e s  
1 

t h e s e  c a v i t i e s .  For implantation, t h e  now a v a i l a b l e  v a r i e t y  of radioisotopes 

all- t h e  development of more advantageous forms. Cobalt  60 can be used 

wi th  some advantage over radium while Gold 198 is  found b e t t e r  i n  most r e spec t s  

t han  radon. 

Very i n t ense  sources  of gamma-ray emitters such as Cobalt 60 have made 

These can be poss ib l e  t h e  development of var ious teletherapy-beam devices.  

used t o  t rea t  deep-seated cancer i n  much t h e  same manner as two mi l l i on  v o l t  

x-ray machines, b u t  have advantages i n  compactness, maneuverability, and c o s t ,  

I n  conclusion: il) The greatest value of r ad io i so topes  t o  da t e  i n  t h e  

cancer f i e l d  has been in research on biochemical d e t a i l s  of cancer c e l l s  and 

mechanjsns i agents which a f f e c t  t h e s e  ce l l s .  (2)  The p o t e n t i a l i t i e s  appear 

very promising f o r  diagnost ic  tests which depend e i t h e r  on a s e l e c t i v e  uptake 

of radiomater ia ls  by cancer t issue or by a systemic change i n  metabolism of a 

radiocunpound due t o  t h e  presence of cancer. However, a c t u a l  d i agnos t i c  app l i -  

c a t i o n s  are s t i l l  quite l imited.  ( 3 )  I n  therapy,  much hope has been placed on 

ob ta in ing  s e l e c t i v e  biochemical concentration of r ad iomate r i a l  in cancer t i s s u e ,  

b u t  here  a l s o  t h e  c l i n i c a l  app l i ca t ions  a r e  s t i l l  q u i t e  l imited.  Greatest 

progress  has been made i n  developing new ways t o  o b t a h  advantageous phys ica l  

placement o f  r a d i m a t e r i a l s  by i n t e r s t i t i a l  i n j e c t i o n ,  i n s t i l l a t i o n  i n t o  cavities, 

or implantation. Gamma-ray-beam devices have also  been developed which produce 

r e s u l t s  similar t o  million-volt-range x-ray equipment bu t  which have c e r t a i n  

advantages i n  obtaining des i r ab le  r a d i a t i o n  dosage p a t t e r n s .  (&) Thus, r e sea rch  

teams f i n d  radioisotopes invaluable  and indispensable  tools; c l i n i c a l  teams do 

no t  f i n d  radioisotopes indispensable b u t  f r equen t ly  advantageous adjuncts t o  

o t h e r  modal i t ies  . 
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