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SUMMARY 

T h e p r o d u c t i o n o f 1 9 1 0 s f o r use 1n t h e i 9 i 0 s - 1 9 1 m I r g e n e r a t o r by 

i r r a d i a t i o n o f n a t u r a l osmium has been a s s e s s e d b e c a u s e o f l i m i t e d 

s u p p l i e s o f e n r i c h e d i 9 0 0 s . The d i s t r i b u t i o n o f r a d i o n u c l i d e p r o d u c t s 

h a s been d e t e r m i n e d a f t e r a 1 4 - d a y I r r a d i a t i o n o f n a t u r a l osmium (26 .4% 
1 9 u 0 s ) i n t h e H i g h F l u x I s o t o p e R e a c t o r (HF IR ) t o e v a l u a t e t h e p o t e n t i a l 

u s e f u l n e s s o f t h i s m e t h o d o f 1 9 1 0 s p r o d u c t i o n 1n c o m p a r i s o n t o 

i r r a d i a t i o n o f 9 7 . 8 $ e n r i c h e d 1 9 0 0 s . Because n a t u r a l osmium c o n t a i n s 

s e v e r a l s t a b l e I s o t o p e s i n a d d i t i o n t o i 9 0 0 s , t h e f o l l o w i n g r a d i o -

I s o t o p e s a r e f o r m e d : 1 8 : >0s ( T i ^ , 94 d ) , 1 9 1 0 s ( T l ^ , 1 5 . 4 d) and i 9 3 0 s 

( T l ^ , 3 0 . 5 h ) . I n a d d i t i o n , i 9 i i I r ( T i ^ , 7 4 . 2 d ) 1s f o r m e d by t h e i 9 0 O s 

^ i - L 1 9 i 0 s 1 9 ^ i r + m i I r
 n ± L i w i r p r o c e s s and s i g n i f i c a n t l e v e l s o f 

i y M r ( T i ^ , 1 9 . 1 5 h ) w e r e d e t e c t e d w h i c h a r i s e by t h e ^ O s 2 2 ^ 1 9 ^ * •»• 

Yl y 
p r o c e s s . S t u d i e s o f t h e r e l a t i v e decay o f t h e v a r i o u s 

I s o t o p e s o v e r a p e r i o d o f s e v e r a l weeks i n d i c a t e d t h a t a decay p e r i o d o f 

a t l e a s t 14 days w o u l d be n e c e s s a r y f o r t h e u n w a n t e d i 8 b 0 s and i 9 3 0 s 

r a d i o i s o t o p e s t o decay t o s u f f i c i e n t l e v e l s t h a t g e n e r a t o r b r e a k t h r o u g h 

o f osmium w o u l d n o t s i g n i f i c a n t l y i n c r e a s e t h e r a d i a t i o n d o s e . T h e s e 

s t u d i e s c l e a r l y I n d i c a t e t h a t n e u t r o n i r r a d i a t i o n o f n a t u r a l osmium 1s 

I m p r a c t i c a l f o r p r o d u c t i o n o f l s l 0 s f o r c l i n i c a l use and t h a t 

i r r a d i a t i o n o f e n r i c h e d i 9 U 0 s i s t h e p r e f e r r e d p r o d u c t i o n mode. The 

f o r m a t i o n o f 1 9 Z I r d e s c r i b e d above 1s a c o n s e q u e n c e o f t h e p r o d u c t i o n 

mode and c a n n o t be e l i m i n a t e d . S t u d i e s have s h o w n , h o w e v e r , t h a t t h e 

m a j o r i t y (~90X) o f t h e i y i J I r c o n t a m i n a n t can be removed f r o m t h e c o l u m n 

b y s u c c e s s i v e washes (~25 c o l u m n v o l u m e s ) o f t h e g e n e r a t o r a f t e r l o a d i n g . 

A new t e l l u r i u m f a t t y a c i d has been p r e p a r e d and e v a l u a t e d 1n r a t s 

i n w h i c h r a d i o i o d l n e ( i a i I ) has been c h e m i c a l l y s t a b i l i z e d on t h e 

m o l e c u l e as a v i n y l I o d i d e [ I - C H = C H ^ - ( C H ^ ) ; J - T e - ( C H ^ ) M " C O O H ] . The 

l 8 - i o d o - l 3 - t e l l u r a - l 7 - o c t a d e c e n o 1 c a c i d was f a b r i c a t e d by c o u p l i n g 

1 , 5 - d i i o d o p e n t e n e w i t h t h e s o d i u m s a l t o f m e t h y l l a u r y l t e l l u r o l . The 

1 , 5 [ i a i l ] - d 1 o d o p e n t e n e was p r e p a r e d by an o r g a n o b o r a n e t e c h n i q u e 
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i n v o l v i n g i 3 i l + t r e a t m e n t o f t h e b o r o n i c a c i d o f 1 - i o d o p e n t y n e 

[ I - ( C H ^ ) a - C H = C H - B ( O H ) z ] . T h i s new a g e n t showed o n l y m a r g i n a l i n v i v o 

d e i o d i n a t i o n and s i g n i f i c a n t h e a r t : b l o o d r a t i o s ( 7 : 1 a f t e r 5 m i n ) . The 

a b s o l u t e h e a r t u p t a k e ( 0 . 3 5 - 0 . 7 7 % i n j e c t e d d o s e / g r a m ) was o n l y m a r g i n a l , 

h o w e v e r , s u g g e s t i n g t h a t t h i s p a r t i c u l a r v i n y l i o d i d e t e l l u r i u m f a t t y 

a c i d does n o t show h i g h h e a r t s p e c i f i c i t y . T h i s new c l a s s o f a g e n t s i s 

u n d e r f u r t h e r i n v e s t i g a t i o n . 

S e v e r a l r a d i o l a b e l e d a g e n t s w e r e p r e p a r e d and d i s t r i b u t e d t o M e d i c a l 

C o o p e r a t i v e i n v e s t i g a t o r s f o r f u r t h e r p r e c l i n i c a l s t u d y and c l i n i c a l 

e v a l u a t i o n . S i x p r o d u c t i o n r u n s o f 1 ^ - l a b e l e d a m i n o a c i d s w e r e made i n 

c o n j u n c t i o n w i t h t h e Oak R i d g e A s s o c i a t e d U n i v e r s i t i e s f o r t u m o r 

l o c a l i z a t i o n , p a n c r e a s i m a g i n g and b r a i n s c a n n i n g s t u d i e s . E i g h t 

s h i p m e n t s o f 1 9 1 0 s f o r f a b r i c a t i o n o f t h e 1 9 1 0 s - l 9 i m l r g e n e r a t o r and 

e v a l u a t i o n o f 1 9 l r " l r f o r i n t r a c a r d i a c s h u n t m e a s u r e m e n t s and v e n t r i c u l a r 

e j e c t i o n f r a c t i o n s t u d i e s w e r e made t o M e d i c a l C o o p e r a t i v e P r o g r a m s a t 

C h i l d r e n ' s H o s p i t a l and t h e M a s s a c h u s e t t s G e n e r a l H o s p i t a l i n B o s t o n , MA 

and Rush P r e s b y t e r i a n - S t . L u k e ' s H o s p i t a l i n C h i c a g o , I L . C o l l a b o r a t o r s 

a t B r o o k h a v e n N a t i o n a l L a b o r a t o r y and J o h n ' s H o p k i n s M e d i c a l 

I n s t i t u t i o n s were s u p p l i e d w i t h U 7 m S n i n a c o l l a b o r a t i v e p r o g r a m t o 

d e t e r m i n e t h e mechan ism o f r e d b l o o d c e l l l a b e l i n g w i t h S n C l 2 and t h e 

p o t e n t i a l use o f 1 1 7 m S n - s t a n n o u s p y r o p h o s p h a t e and o t h e r age r . t s f o r 

t h e r a p e u t i c a p p l i c a t i o n s i n bone d i s e a s e . The s y n t h e s i s and 

p u r i f i c a t i o n o f t h e 1 9 5 ? ^ t - l a b e l e d t h e r a p e u t i c a g e n t c i s - d i c h l o r o -

t r < m s - d i h y d r o x y - M s * ( i s o p r o p y l a m i n e ) p l a t i n u m ( I V ) has been c o m p l e t e d and 

t h i s a g e n t has been s u p p l i e d f o r i n v e s t i g a t i o n o f p h a r m a c o l o g i c a l 

p r o p e r t i e s a t S t . Thomas' H o s p i t a l i n L o n d o n , E n g l a n d . S e v e r a l 

s h i p m e n t s o f 1 9 5 " P t - l a b e l e d c i s - d i c h l o r o d i a m n i n e p l a t i n u m ( I I ) (cis-DDP) 
w e r e made t o i n v e s t i g a t o r s i n M e d i c a l C o o p e r a t i v e P rog rams f o r s t u d i e s 

o f p h a r m a c o k i n e t i c and a n t i t u m o r p r o p e r t i e s and f o r c l i n i c a l 

a p p l i c a t i o n s t o m o n i t o r e f f e c t i v e t h e r a p e u t i c d o s e l e v e l s . 
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RADIONUCLIDE GENERATOR DEVELOPMENT - THE 1 9 i O s - 1 9 i , n I r GENERATOR 

T, A. Butler and F. F. Knapp, Jr. 

P r e v i o u s r e p o r t s have d e s c r i b e d p r o g r e s s o f t h e new p r o g r a m f o r 

a p p l i c a t i o n o f i 9 i m l r i n n u c l e a r c a r d i o l o g y f o r f i r s t - p a s s r a d i o n u c l i d e 

a n g i o g r a p h y (ORNL/TM-7685 and - 7 7 7 5 ) . Osmium-191 i s c u r r e n t l y p r e p a r e d 

f o r d i s t r i b u t i o n t o M e d i c a l C o o p e r a t i v e P r o g r a m c o l l a b o r a t o r s f o r 

g e n e r a t o r l o a d i n g i n t h e f o r m o f l 9 l O s - p o t a s s i u m o s m a t e . The r e a c t o r 

p r o d u c t i o n p a r a m e t e r s f o r 1 9 i 0 s y i e l d and p r o d u c t q u a l i t y have been 

e s t a b l i s h e d f o r i r r a d i a t i o n o f e n r i c h e d ( 9 7 . 8 % ) 1 9 0 O s i n t h e H i g h F l u x 

I s o t o p e R e a c t o r (HF IR) f o r p e r i o d s up t o 4 d a y s . The l i m i t e d s u p p l y o f 

e n r i c h e d l 9 0 0 s i s a v a i l a b l e o n l y t h r o u g h t h e I s o t o p e S e p a r a t i o n s S e c t i o n 

o f t h e ORNL Chemica l T e c h n o l o g y D i v i s i o n and f u t u r e e n r i c h m e n t s o f t h i s 

i s o t o p e have n o t been s c h e d u l e d b e f o r e 1 9 8 3 . B e c a u s e o f t h e l i m i t e d 

a v a i l a b i l i t y o f e n r i c h e d i 9 0 0 s , a l t e r n a t e me thods f o r t h e p r o d u c t i o n o f 

g e n e r a t o r - q u a l i t y i 9 i 0 s have been i n v e s t i g a t e d i n t h e e v e n t t h a t s t o c k s 

o f e n r i c h e d l 9 0 O s s h o u l d be d e p l e t e d . The r e s u l t s o f an i n i t i a l HFIR 

p r o d u c t i o n o f i 9 l 0 s by i r r a d i a t i o n o f n a t u r a l osmium a r e d e s c r i b e d i n 

t h i s r e p o r t . 

N a t u r a l osmium has t h e f o l l o w i n g i s o t o p i c c o m p o s i t i o n ; 0 .018% l 8 t f 0 s , 

1 .58% l 8 6 0 s , 1.6% i 8 7 0 s , 13.3% i 8 8 0 s , 16.1% l 8 9 0 s , 26 .4% t 9 0 O s , and 

4 1 . 0 % i 9 2 0 s . A 1 2 . 3 7 6 mg t a r g e t o f 99 .9% p u r i t y n a t u r a l osmium ( A l p h a 

P r o d u c t s , S t o c k No. 0 0 2 4 6 ) was i r r a d i a t e d i n t h e HFIR a t 2 . 5 x 1 0 l S 

n e u t r o n s / ( c m 2 / s ) f o r a p e r i o d o f 14 d a y s . The osmium t a r g e t was c o n -

v e r t e d t o a s o l u t i o n o f p o t a s s i u m p e r o s m a t e by f u s i o n w i t h KOH-KNO3 i n 

t h e u s u a l m a n n e r , and t h e r a d i o n u c l i d e c o m p o s i t i o n d e t e r m i n e d by gamma 

s p e c t r o s c o p y ( T a b l e 1 ) . An a n a l y s i s o f t h e r a d i o a c t i v e decay o f t h e 

p r o d u c t o v e r an 1 8 - d a y p e r i o d i n d i c a t e d t h a t t h e y i e l d s o f l 8 5 0 s , l 9 l 0 s , 

and i 9 3 0 s w e r e c o n s i s t a n t w i t h t h o s e e x p e c t e d f r o m t h e i s o t o p i c a b u n -

d a n c e s and n e u t r o n c r o s s s e c t i o n v a l u e s o f t h e p a r e n t s t a b l e i s o t o p e s 
i 8 t * 0 s , l 9 0 0 s , and l 9 2 0 s , r e s p e c t i v e l y . An a n a l y s i s o f t h e s e d a t a 
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T a b l e 1 . R a d i o n u c l i d e s p r o d u c e d by 1 4 - d a y 
o f n a t u r a l osmium 

n e u t r o n i r r a d i a t i o n 

R a d l o n u c l i d e H a l f - l i f e A m o u n t , mCi 

A 8 5 0 s 9 4 . 0 d 5 . 7 2 

i 9 i 0 s 1 5 . 4 d 1790 

l ^ O s 3 0 . 5 h 2820 

I 9 2 l r 7 4 . 2 d 20 

l 9 * I r 1 9 . 1 5 h 580 

i n d i c a t e s t h a t t h e p r i n c i p a l mode f o r p r o d u c t i o n o f i 9 2 I r and l 9 4 I r 

o c c u r s by t h e n u c l e a r r e a c t i o n and d e c a y s e q u e n c e s s u m m a r i z e d i n 

Scheme I . 

i 9 i 0 s — I s o m e n ' c
 a i 9 j . I r n , y t i 9 2 l r 

T r a n s i t i o n 

I 9 3 0 s J „ l 9 U I r 

Scheme I 

The a b s e n c e o f a p p r e c i a b l e i r i d i u m c o n t a m i n a t i o n i n t h e n a t u r a l osmium 

t a r g e t m a t e r i a l was i n f e r r e d f r o m t h e y i e l d o f l 9 2 I r w h i c h was e v e n l e s s 

t h a n t h e amount e x p e c t e d f r o m t h e i n d i c a t e d p r o d u c t i o n mode by an e x t r a -

p o l a t i o n o f c a l c u l a t e d q u a n t i t i e s based on p r e v i o u s n e u t r o n i r r a d i a t i o n s 

o f e n r i c h e d l 9 0 O s f o r p e r i o d s o f 2 , 3 , and 4 d a y s . As shown i n T a b l e 2 , 

a 1 4 - d a y d e c a y p e r i o d a f t e r HFIR i r r a d i a t i o n o f t h e n a t u r a l osmium 

t a r g e t w o u l d r e s u l t i n an a c c e p t a b l e r e d u c t i o n i n t h e l e v e l s o f o f l 9 3 0 s 

and l 9 4 I r f o r t h e i 9 l 0 s - 1 9 i m l r g e n e r a t o r p r e p a r a t i o n . 
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T a b l e 2 . R a d i o n u c l i d e l e v e l s r e s u l t i n g f r o m a 1 4 - d a y d e c a y o f 
i r r a d i a t e d n a t u r a l osmium 

R a d i o n u c l i d e A m o u n t , mCi 

1 8 S 0 s 5 . 1 6 

1 9 1 0 s 1 2 8 8 . 0 

l ^ O s 1 . 3 6 

L 9 2 I r 1 7 . 5 5 

1 9 " l r 0 . 0 0 3 

F o l l o w i n g t h e 1 4 - d a y d e c a y p e r i o d , s u f f i c i e n t l e v e l s o f 1 9 1 0 s w o u l d 

r e m a i n f o r l o a d i n g o f t w o 1 9 1 0 s - l 9 1 O T I r g e n e r a t o r s . The 1 8 5 0 s 

r a d i o n u c l i d e ( T i ^ , 94 d ) has p r i n c i p a l gamma e n e r g i e s o f 592 keV ( 1 . 3 2 % ) , 

646 keV ( 8 0 . 2 % ) , 717 keV ( 4 . 0 8 % ) , and 875 keV ( 6 . 5 4 % ) . T h u s , t h e p r e -

s e n c e o f s i g n i f i c a n t l e v e l s o f l 8 5 0 s w o u l d i n c r e a s e t h e g e n e r a t o r 

s h i e l d i n g r e q u i r e m e n t s . I n a d d i t i o n , t h e abso rb i i a t i o n d o s e t o t h e 

p a t i e n t w o u l d i n c r e a s e i f t h e 1 9 1 ' " i r e l u a n t s o l u « ",,» was c o n t a m i n a t e d 

w i t h l 8 5 0 s f r o m osmium b r e a k t h r o u g h . The 1 9 2 I r c o n t a m i n a t i o n c a n be 

removed f r o m t h e g e n e r a t o r p r i o r t o e l u t i o n o f 1 9 1 m i r f o r c l i n i c a l use 

as d i s c u s s e d i n t h e f o l l o w i n g s e c t i o n . A l t h o u g h r e a c t o r y i e l d s o f l 9 l 0 s 

c a n be p r o p o r t i o n a t e l y i n c r e a s e d by i n c r e a s i n g t h e n a t u r a l osmium t a r g e t 

w e i g h t , t h e s e r e s u l t s c l e a r l y i l l u s t r a t e t h a t u s e o f h i g h l y e n r i c h e d 
1 9 0 O s r e a c t o r t a r g e t m a t e r i a l i s p r e f e r a b l e f o r p r o d u c t i o n o f 1 9 1 0 s f o r 

f a b r i c a t i o n o f g e n e r a t o r s f o r c l i n i c a l u s e . Use o f e n r i c h e d 1 9 0 O s 

a v o i d s 1 8 5 0 s c o n t a m i n a t i o n and e l i m i n a t e s t h e n e c e s s i t y o f t h e l o n g 

d e c a y p e r i o d p r i o r t o g e n e r a t o r l o a d i n g t h a t i s e n c o u n t e r e d a f t e r r e a c -

t o r i r r a d i a t i o n o f n a t u r a l osm ium. 

The p r e c i s e c h e m i s t r y o f t h e 1 9 1 0 s - L 9 L 7 " I r g e n e r a t o r s y s t e m i s p r e -

s e n t l y n o t w e l l d e f i n e d , and i d e n t i f i c a t i o n o f t h e i r i d i u m s p e c i e s 

f o r m e d d u r i n g t h e f u s i o n p r o c e s s and t h e n a t u r e o f t h e osmium and i r i -

d i u m compounds e l u t e d f r o m t h e g e n e r a t o r a r e p r o b l e m s w h i c h a r e p r e -

s e n t l y b e i n g i n v e s t i g a t e d . S o l u b i l i z a t i o n o f osmium by f u s i o n i n a 

m i x e d KOH-KNO3 s a l t r e s u l t s i n t h e f o r m a t i o n o f w a t e r s o l u b l e osmium, 
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p e r o s m a t e , K 2 [ 0 s 0 1 + ( O H ) 2 ] w i t h osmium o x i d a t i o n s t a t e V I I I . The i d e n t i t y 

and o x i d a t i o n s t a t e o f t h e i r i d i u m s p e c i e s f o r m e d by f u s i o n o f t h e t r a c e 

amoun t o f i r i d i u m p r e s e n t i n t h e r e a c t o r t a r g e t i s n o t k n o w n . E i t h e r 

I r 0 2 o r I r 0 2 « 2 H 2 0 c o u l d be f o r m e d , p e r h a p s i n a c o l l o i d a l f o r m s t a b i -

l i z e d by t h e b a s i c s o l u t i o n r e s u l t i n g f r o m t h e d i s s o l u t i o n o f t h e f u s i o n 

s a l t i n w a t e r . These i r i d i u m ( I V ) s p e c i e s a r e l i k e l y c a n d i d a t e s s i n c e 

i t i s w e l l e s t a b l i s h e d t h a t i r i d i u m V and V I o x i d a t i o n s t a t e s e x i s t o n l y 

as f l u o r i d e s o r f l u r o c o m p l e x e s . F i l t r a t i o n o f t h e aqueous p e r o s m a t e 

s o l u t i o n t h r o u g h a 0 . 2 2 pm m i l l i p o r e f i l t e r d i d n o t remove any 1 9 2 I r 

r a d i o a c t i v i t y . 

T h e n e x t s t e p i n t h e p r e p a r a t i o n o f t h e 1 9 1 0 s s o l u t i o n f o r co l umn 

l o a d i n g ( s e e ORNL/TM-7685, page 9 ) i s r e d u c t i o n o f t h e p e r o s m a t e i n 90% 

e t h a n o l s o l u t i o n w h i c h p r e c i p i t a t e s p o t a s s i u m o s m a t e , K 2 C 0 s 0 2 ( 0 H ) t v ] o x i -

d a t i o n s t a t e V I . T h i s p r o c e d u r e r e s u l t s i n c o m p l e t e r e c o v e r y o f t h e 
1 9 2 I r w i t h t h e p r e c i p i t a t e . S u b s e q u e n t d i s s o l u t i o n o f t h e osma te s o l i d 

i n HC1 a l s o s o l u b i l i z e s a l l o f t h e i 9 2 I r a c t i v i t y . The r e s u l t a n t HC1 

s o l u t i o n i s used t o l o a d t h e AGMP-1 i o n - e x c h a n g e g e n e r a t o r c o l u m n . The 

c h e m i c a l s p e c i e s p r e s e n t a r e K 2 [ 0 s 0 2 ( 0 H ) 2 C l 2 ] ( V I ) , K 2 [ 0 s 0 2 C l t t ] ( V I ) , 

and p e r h a p s K 2 [ I r C l 6 ] ( I V ) . S i n c e t h e o x i d a t i o n s t a t e s o f Os and I r 

d i f f e r , i t was s p e c u l a t e d t h a t t h e i r d i s t r i b u t i o n c o e f f i c i e n t s on AGMP-1 

c o u l d d i f f e r s i g n i f i c a n t l y and t h u s f o r m t h e b a s i s f o r a c h e m i c a l 

s e p a r a t i o n o f t h e i 9 Z I r p r i o r t o c l i n c i a l use o f t h e g e n e r a t o r . The 

f e a s i b i l i t y o f r e m o v i n g i 9 2 I r f r o m t h e g e n e r a t o r i n t h i s way was c o n -

f i r m e d e x p e r i m e n t a l l y . An A6MP-1 c o l u m n s i m i l a r t o t h a t u s e d c l i n i c a l l y 

a t The C h i l d r e n ' s H o s p i t a l M e d i c a l C e n t e r , B o s t o n ( D r s . T r e v e s and 

C h e n g ) , was l o a d e d w i t h 5 ml o f a HC1 s o l u t i o n c o n t a i n i n g 822 mCi o f 
1 9 i 0 s and 1 . 7 9 mCi o f l 9 2 I r . The i n i t i a l s o l u t i o n was p a s s e d t h r o u g h 

t h e c o l u m n and f o l l o w e d by a 4 ml r i n s e o f 4<V HC1 t o c l e a r t h e c o n t a i n e r 

and l i n e l e a d i n g t o t h e g e n e r a t o r . The co l umn was t h e n washed s i x t i m e s 

w i t h a p p r o x i m a t e l y 5 ml i n c r e m e n t s o f HC1 and each o f t h e e f f l u e n t 

f r a c t i o n s a n a l y z e d f o r 1 9 t 0 s and t 9 2 I r c o n t e n t . The r e s u l t s a r e shown 

i n T a b l e 3 . The c o l u m n o f AGMP-1 a p p e a r e d v i s u a l l y t o be l o a d e d t o 40% 

o f i t s l e n g t h a f t e r t h e i n i t i a l l o a d i n g and r i n s e o p e r a t i o n . The 

l e a d i n g edge o f t h e osmium band s l o w l y moved down t h e c o l u m n d u r i n g t h e 

4N HC1 washes u n t i l t h e c o l u m n a p p e a r e d t o be 90% l o a d e d a f t e r t h e l a s t 
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wash f r a c t i o n . The i n c r e a s e i n 1 9 1 0 s c o n t e n t o f t h e l a s t t w o washes 

a l s o i n d i c a t e s an a p p r o a c h i n g b r e a k t h r o u g h o f t h e i 9 i 0 s . I n t h i s p r e l i m -

i n a r y e x p e r i m e n t , i t was t h u s shown t h a t 90% o f t h e i 9 2 I r c o n t a m i n a n t 

c o u l d be removed f r o m t h e c h a r g e s o l u t i o n w i t h n e g l i g i b l e l o s s o f 1 9 1 0 s . 

The g o a l o f f u t u r e e x p e r i m e n t s i s t o d e v e l o p more f a v o r a b l e c o n d i t i o n s 

f o r t h e s e p a r a t i o n o f l 9 2 I r f r o m i 9 i 0 s . 

T a b l e 3 . 1 9 1 0 s and l 9 2 I r r a d i o n u c l i d e s i n e f f l u e n t s f r o m AGMP-1 
g e n e r a t o r l o a d i n g and w a s h i n g e x p e r i m e n t u s i n g 4N HC1 s o l u t i o n s 

E f f l u e n t 1 9 Z I r , mCi 
P e r c e n t 
o f t o t a l i 9 i 0 s , mCi 

P e r c e n t 
o f t o t a l 

L o a d i n g and r i n s e 
( 9 m l ) 0 . 8 3 4 6 . 4 3 . 0 0 . 3 6 

W a s h - 1 (5 m l ) 0 . 0 6 4 3 . 6 1 . 9 0 . 2 3 

Wash-2 (5 m l ) 0 . 1 7 2 9 . 6 0 . 1 9 0 . 0 2 

Wash -3 (5 m l ) 0 . 2 9 0 1 6 . 2 0 . 2 4 0 . 0 3 

Wash-4 (5 m l ) 0 . 1 2 5 7 . 0 0 . 1 9 0 . 0 2 

Wash-5 (5 m l ) 0 . 0 7 8 4 . 4 0 . 3 1 0 . 0 4 

Wash-6 ( 5 m l ) 0 . 0 5 2 2 . 9 0 . 4 3 0 . 0 5 

T o t a l s ( 3 9 m l ) 1 . 6 1 1 9 0 . 1 6 . 2 6 0 . 7 5 

A n a l y s i s o f a l i q u o t s f r o m g e n e r a t o r e l u a t e s used f o r c l i n i c a l a p p l i -

c a t i o n s a t C h i l d r e n ' s H o s p i t a l i n B o s t o n have c o n f i r m e d t h a t t h e i 9 2 I r 

e l u t i o n i s s i g n i f i c a n t l y r e d u c e d by w a s h i n g t h e i o n - e x c h a n g e c o l u m n 

p r i o r t o c l i n i c a l u s e . The e f f l u e n t s f r o m t w o norma l g e n e r a t o r l o a d i n g s 

showed 58.7% 1 9 2 I r r emova l i n one case and 50.2% r e m o v a l i n t h e s e c o n d . 

F o l l o w i n g a r e c o m m e n d a t i o n on w a s h i n g t h e c o l u m n s u b s e q u e n t t o t h e n o r -

mal l o a d i n g o p e r a t i o n , a co lumn was washed w i t h t h r e e 5 ml p o r t i o n s o f 

4W HC1 f o l l o w e d by two 5 ml p o r t i o n s o f pH 1 no rma l s a l i n e . A s s a y o f 

t h e e f f l u e n t f r a c t i o n s showed t h a t a t o t a l o f 82 .6% o f t h e i 9 2 I r had 

been r e m o v e d . 
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I n summary , i t has been shown t h a t i 9 l 0 s c a n be p r o d u c e d i n m u l t i -

c u r i e amoun ts by i r r a d i a t i o n o f n a t u r a l osmium i n t h e H F I R . Two l o n g -

l i v e d c o n t a m i n a n t s , l 8 5 0 s ( T ^ , 94 d) and 1 9 2 l r ( T ^ 7 4 . 2 d ) , 

s u b s t a n t i a l l y r e d u c e t h e d e s i r a b i l i t y o f t h e p r o d u c t f o r l o a d i n g 
i 3 l 0 s - l 9 l ? " l r g e n e r a t o r s y s t e m s i n t h e i r p r e s e n t s t a t e o f d e v e l o p m e n t 

b e c a u s e o f p o t e n t i a l c o n t a m i n a t i o n o f t h e 1 9 i m i r e l u a t e s o l u t i o n s . 

I t has been f u r t h e r shown t h a t t h e 1 9 2 l r c o n t a m i n a n t can be s e p a r a t e d by 

i o n - e x c h a n g e c h e m i s t r y and r e d u c e d by 90% w i t h good p o t e n t i a l f o r 

f u r t h e r r e d u c t i o n s . The g e n e r a t o r s y s t e m mus t be i m p r o v e d t o r e d u c e 

osmium c o n t a m i n a t i o n o f t h e e l u a t e s o l u t i o n s i n o r d e r t o m i n i -

m i z e 1 8 5 0 s c o n t a m i n a t i o n . The r e a c t o r t a r g e t o f c h o i c e f o r l 9 1 0 s p r o -

d u c t i o n c o n t i n u e s t o be h i g h l y e n r i c h e d 1 9 0 0 s . 

MYOCARDIAL IMAGING AGENTS - RADIOLABELED LONG-CHAIN FATTY ACIDS 

F. F. Knappj Jr. and M. M. Goodman 

The d e v e l o p m e n t o f a s y n t h e t i c me thod f o r t h e p r e p a r a t i o n o f t e r -

m i n a l r a d i o i o d i n a t e d t e l l u r i u m l o n g - c h a i n f a t t y a c i d s ( * I - R - T e - R ' - C 0 0 H ) 

was d e s c r i b e d i n t h e l a s t r e p o r t ( O R N L / T M - 7 7 7 5 ) . T h i s t y p e o f a g e n t was 

e n v i s i o n e d as a new t y p e o f " A f u n c t i o n a l " r a d i o p h a r m a c e u t i c a l t h a t 

c o u l d p o t e n t i a l l y be used t o m o n i t o r r e g i o n a l m y o c a r d i a l f a t t y a c i d 

m e t a b o l i s m . The t e l l u r i u m h e t e r o a t o m w i t h i n t h e f a t t y a c i d c h a i n w o u l d 

r e s u l t i n p r o l o n g e d h e a r t u p t a k e ( 0 R N L / T M - 6 6 3 8 ) and t h e f a v o r a b l e 

: . " o f - c o u l d t h e n be used f o r r n y o c a r d i a l 

i m a g i n g . . ( U n f o r t u n a t e l y , t h e model compound , 1 7 - [ 1 3 1 l ] - i o d o - 9 - t e l l u r a -

h e p t a d e . c a n o i c a c i d was f o u n d t o s u f f e r f a c i l e i n v i v o d e i o d i n a t i o n 

( T a b l e . 4 ) . . 

The l e v e l s ^ . o f r a d i o a c t i v i t y i n t h e h e a r t r e m a i n e d h i g h f o r a t l e a s t 

2 h a f t e r a d m i n i s t r a t i o n o f , t h e ^ 3 l I - 1 7 - i o d o - 9 - t e l l u r a h e p t a d e c a n o i c 

a c i d . The h e a r t u p t a k e o f t h i s a g e n t , h o w e v e r , was n o t as p r o n o u n c e d 

( 3 - 4 % i n j e c t e d : d p s e / g ) as . obse rved w i t h t h e p a r e n t compound , 
t 2 3 ^ e ? 9 - T H D A >(dRNl?/^MT.7J75).'.: . S i n c e t h e o n l y s t r u c t u r a l d i f f e r e n c e i s 

t h e p r e s e n c e . t i n *the'? i two m o l e c u l e s o f t h e t e r m i n a l i o d i d e i n 

l ' 7 - i o d o - 9 - T H D A , t h e s e r e s u l t s s u g g e s t t h a t m a j o r s t e r i c o r e l e c t r o n i c ' 

e f f e c t s a r e i n t r o d u c e d i n t o t h e 9-THDA m o l e c u l e b y i n c o r p o r a t i o n o f t h e 
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T a b l e 4 . D i s t r i b u t i o n o f r a d i o a c t i v i t y i n t i s s u e s o f F i s c h e r 344 
f e m a l e r a t s 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 o f 1 3 t 1 - 1 7 -

i o d o - 9 - t e l 1 u r a h e p t a d e c a n o i c a c i d a 

Mean p e r c e n t i n j e c t e d d o s e / g r a m ( r a n g e ) 

M i n u t e s a f t e r i n j e c t i o n 

T i s s u e 2 30 60 

H e a r t 2 . 3 9 ( 1 . 5 6 - 3 . 2 1 ) 1 . 7 8 ( 1 . 7 5 - 1 . 8 4 ) 1 . 8 6 ( 1 . 5 4 - 2 . 0 9 ) 

B l o o d 1 . 2 8 ( 1 . 1 3 - 1 . 4 0 ) 0 . 7 2 ( 0 . 6 5 - 0 . 8 1 ) 0 . 6 4 ( 0 . 5 6 - 0 . 7 5 ) 

L u n g s 1 . 4 0 ( 1 . 1 8 - 1 . 5 1 ) 0 . 8 5 ( 0 . 8 1 - 0 . 8 8 ) 0 . 7 5 ( 0 . 6 2 - 0 . 8 7 ) 

L i v e r 3 . 7 1 ( 3 . 1 7 - 4 . 0 0 ) 1 . 7 5 ( 1 . 6 6 - 1 . 8 0 ) 1 . 1 6 ( 0 . 9 2 - 1 . 3 2 ) 

K i d n e y s 1 . 3 6 ( 1 . 2 2 - 1 . 4 6 ) 0 . 8 0 ( 0 . 7 7 - 0 . 8 6 ) 0 . 6 8 ( 0 . 6 0 - 0 . 7 9 ) 

T h y r o i d 6 . 2 7 ( 3 . 3 5 - 9 . 5 1 ) 4 1 . 9 ( 3 1 . 9 - 4 9 . 8 ) 7 4 . 7 ( 3 8 . 3 - 1 2 2 ) 

a F o u r r a t s we re used f o r each t i m e p e r i o d . O t h e r t i s s u e s t h a t w e r e 
a n a l y z e d i n c l u d e t h e p a n c r e a s , s p l e e n , b r a i n , and i n t e s t i n e s . 

t e r m i n a l i o d i d e . The d e c r e a s e d u p t a k e o f r a d i o i o d i n e c o u l d a l s o r e s u l t 

f r o m s i g n i f i c a n t i n v i v o d e i o d i n a t i o n o f 1 7 - i o d o - 9 - T H D A . The p r o n o u n c e d 

t h y r o i d u p t a k e o f r a d i o i o d i n e a f t e r a d m i n i s t r a t i o n o f 1 7 - [ l 3 l I ] i o d o - 9 -

THDA t o r a t s c o n f i r m s t h a t s i g n i f i c a n t d e i o d i n a t i o n o f t h i s a g e n t does 

o c c u r ( O R N L / T M - 7 7 7 5 ) . 

To f u r t h e r a s s e s s t h e p r o p e r t i e s o f n \ y o c a r d i a l u p t a k e o f 1 7 - i o d p - 9 -

THDA, 1 7 - i o d o - 9 - C l 2 3 w T e j t e l l u r a h e p t a d e c a n o i c a c i d was p r e p a r e d ^ b y ^ t h j ; 

r o u t e o u t l i n e d i n Scheme I I ( * T e = l 2 3 m T e ) . The t i s s u e d i s t r i b u t i o n p r o p -

e r t i e s o f t h i s a n a l o g c o n t a i n i n g s t a b l e i o d i n e and r a d i o l a b e l e d w i t h 
l 2 3 n T e c o u l d be used as an i n d e x o f t h e m y o c a r d i a l s p e c i f i c i t y , o f t h e 

m o l e c u l e i n d e p e n d e n t l y f r o m t h e d e i o d i n a t i o n . T i s s u e d i s t r i b u t i o n 

* T e -»• N a 2 * T e 2 + B r - ( C H 2 ) 7 - C 0 0 M e 

MeOOC- ( C H 2 ) 7 - * T e - * T e - ( C H 2 ) 7 -C00Me 

N a - * T e - ( C H 2 ) 7 - C 0 0 N a + I - ( C H 2 ) 8 - I 

I - ( C H 2 ) B - * T e - ( C H 2 ) 7 - G 0 0 H 

( 1 7 - i o d o - 9 - [ * T e ] - T H D A ) 

Scheme I I 
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s t u d i e s a f t e r a d m i n i s t r a t i o n o f t h e 1 7 - i o d o - 9 - [ l 2 3 w T e ] T H D A d e m o n s t r a t e d 

s i g n i f i c a n t u p t a k e and p r o l o n g e d r e t e n t i o n o f r a d i o a c t i v i t y 1n t h e h e a r t 

t i s s u e o f F i s c h e r 344 r a t s ( T a b l e 5 ) . These r e s u l t s a p p e a r t o i n d i c a t e 

T a b l e 5 . D i s t r i b u t i o n o f r a d i o a c t i v i t y i n t i s s u e s o f F i s c h e r 344 
m a l e r a t s 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 o f l Z 3 , " T e - 1 7 -

1 o d o - 9 - t e l 1 u r a h e p t a d e c a n o i c a c i d a 

Mean p e r c e n t i n j e c t e d d o s e / g r a m ( r a n g e ) 

M i n u t e s a f t e r i n j e c t i o n 

T i s s u e 5 30 60 

H e a r t 1 . 3 8 ( 1 . 0 7 - 1 . 6 0 ) 2 . 2 4 ( 1 . 4 9 - 3 . 2 2 ) 1 . 5 8 ( 1 . 1 8 - 1 . 7 4 ) 

B l o o d 0 . 1 3 ( 0 . 1 0 - 0 . 1 7 ) 0 . 3 6 ( 0 . 3 2 - 0 . 3 8 ) 0 . 2 5 ( 0 . 2 3 - 0 . 2 7 ) 

Lungs 0 . 6 7 ( 0 . 6 2 - 0 . 7 1 ) 0 . 6 2 ( 0 . 5 7 - 0 . 6 7 ) 0 . 5 6 ( 0 . 5 1 - 0 . 6 2 ) 

Lv v e r 3 . 3 3 ( 3 . 0 1 - 3 . 8 9 ) 2 . 1 1 ( 1 . 9 2 - 2 . 4 0 ) 1 . 6 5 ( 1 . 4 7 - 1 . 8 2 ) 

K i d n e y s 1 . 1 7 ( 1 . 0 5 - 1 . 2 9 ) 1 . 0 5 ( 0 . 9 8 - 1 . 1 4 ) 0 . 9 9 ( 0 . 9 4 - 1 . 0 9 ) 

a F o u r r a t s we re u s e d f o r e a c h t i m e p e r i o d . O t h e r t i s s u e s t h a t w e r e 
a n a l y z e d i n c l u d e t h e p a n c r e a s , s p l e e n , b r a i n , and i n t e s t i n e s . 

t h a t t h e 1 7 - i o d o - 9 - T H D A m o l e c u l e shows m y o c a r d i a l s p e c i f i c i t y b u t t h e n 

u n d e r g o e s r e l a t i v e l y r a p i d d e i o d i n a t i o n t o a p r o d u c t o f unknown 

s t r u c t u r e . A l t h o u g h 1 7 - C 1 3 l l ] i o d o - 9 - T H D A s h r ; s s i g n i f i c a n t r n y o c a r d i a l 

u p t a k e , t h e h i g h b l o o d l e v e l s o f r a d i o i o d i n e r e s u l t i n g f r o m i n v i v o 

d e i o d i n a t i o n w o u l d n e c e s s i t a t e s p e c i a l s u b s t r a c t i o n ' t e c h n i q u e s t o be 

u s e d t o a s s e s s t h e d i s t r i b u t i o n p r o p e r t i e s o f t h e r a d i o l a b e l e d f a t t y 

a c i d i n t h e m y o c a r d i u m . 

M o r e r e c e n t s t u d i e s h a v e now b e e n f o c u s s e d on d e v e l o p i n g s t r a t e g i e s 

t o s t a b i l i z e r a d i o i o d i n e on a model t e l l u r i u m f a t t y a c i d i n o r d e r t o 

c i r c u m v e n t t h e d e i o d i n a t i o n p r o b l e m d e s c r i b e d above f o r 

1 7 - [ l 3 l I ] i o d o - 9 - T H D A . S i n c e t h e c a r b o n - i o d i n e bond o f v i n y l i o d i d e s 

( I - C H = C H - R ) i s n o t s u i s c e p t i b l e t o f a c i l e d e i o d i n a t i o n , t h e s y n t h e s i s o f 

a mode l v i n y l i o d i d e - s u b s t i t u t e d t e l l u r i u m f a t t y a c i d has b e e n d e v e l o p e d 

a n d t h e t i s s u e d i s t r i b u t i o n p r o p e r t i e s o f t h e l 2 5 l - and 1 2 3 m T e - l a b e l e d 

a n a l o g s have been e v a l u a t e d i n r a t s ; 
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The I n i t i a l s y n t h e t i c a p p r o a c h (Scheme I I I ) i n v o l v e d f a b r i c a t i o n o f 

t h e i n t a c t a c e t y l e n i c t e l l u r i u m f a t t y a c i d , m e t h y l - 1 3 - t e l l u r a - 1 7 - o c t a -

d e c y n o l c a c i d . A l t h o u g h t h i s compound c o u l d be r e a d i l y p r e p a r e d and 

O R N L W S - 1 5 4 4 6 

Te + NaH Na2Te2 + I - <CH2I5 - C = CH 

HC a C - (CHj)3 - T«4-Te - ICH2)3 - C • CH 
^/NaBH, 

HC B C - (CH2)3 - Te - Na + Br - ICH2>,, - COOMe 

I 
HC s C - (CH2I3 - Te - <CH2),, - COOMe 
CATECHOLBORANE | I - CI 

CI I . I 
C » CH - (CH2)a - Te - (CH2 I , , - COOMe ? 

! 

Scheme I I I 

c h a r a c t e r i z e d , t r e a t m e n t w i t h c a t e c h o l b o r a n e f o l l o w e d by r e a c t i o n w i t h 

I - C l d i d n o t y i e l d a p r o d u c t t h a t c o u l d be r e a d i l y i s o l a t e d . P r e s u m a b l y 

a t e l l u r o n i u m compound 

was f o r m e d as shown i n Scheme I I I . 

T h e s e c o n d a p p r o a c h i n v o l v e d f a b r i c a t i o n o f t h e 1 , 4 - d i i o d o p e n t e n e 

v i n y l i o d i d e i n t e r m e d i a t e s e p a r a t e l y , p r i o r t o c o u p l i n g w i t h t h e f a t t y 

a d d s u b s t r a t e . 

T h e model t e r m i n a l v i n y l i o d i d e - s u b s t i t u t e d t e l l u r i u m f a t t y a c i d was 

p r e p a r e d as shown i n Scheme I V . T h i s a p p r o a c h was c h o s e n b e c a u s e o f " t h e 

c o m m e r c i a l a v a i l a b i l i t y o f 5 - c h l o r o p e n t y n e w h i c h was r e a d i l y c o n v e r t e d 

t o t h e more r e a c t i v e 5 - 1 o d o p e n t y n e . T r e a t m e n t w i t h c a t e c h o l b ' o r a n e gave , o ; < r>. - - i 
t h e i o d o p e n t e n y l b o r o n l c a c i d as a s t a b l e , c r y s t a l l i n e s o l l d ^ - T h e p r e p -

a r a t i o n o f t h i s i n t e r m e d i a t e was d e v e l o p e d i n c o n j u n c t i o n w i t h c o l l a b -

o r a t o r s i n t h e C h e m i s t r y D e p a r t m e n t o f t h e U n i v e r s i t y o f T e n n e s s e e ' " ' 

( D r s . K a b a l k a and S a s t r y ) . ' The b o r o n i c a c i d i n t e r m e d i a t e ' w a s 1 readi.ly 
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ORNL WS-15449 

HC H C - I C H j ) , _ CI N«JT«2 + Br - ( C H , I , , - COOMta 

i i 
H C H C - (CHJI J - I MeOOC - I C H j ] , , - Tb - Te - ( C H 2 ) n - COOMe 

I 
H ^ I " " " 

S C - CH - ( C H j ) 3 - I 
l ' NaOOC - I C H j l , , - Te-fr-Te - I C H j l , , - COONa H° V°Hv , „ / 

\ l ~ C l y N.BH4 

^ C - CH - I C H j l j - I • Na - Te - I C H 2 ) , , - COONa 

^ C • CH - I C H j I j - Te - ( C H j l , , - COOH 
H 

82% YIELD FROM (I I , M. P. 57 -59°C 

Scheme IV 

c o n v e r t e d t o d i i o d o p e n t e n e by t r e a t m e n t w i t h i o d i n e m o n o c h l o r i d e ( I - C l ) . 

W h i l e t h e p r i m a r y C -5 i o d i d e was r e a d i l y s u s c e p t i b l e t o n u c l e o p h i l i c 

d i s p l a c e m e n t by t h e t e l l u r o l a n i o n o f t h e f a t t y a c i d s u b s t r a t e , t h e 

v i n y l i o d i d e was s t a b l e u n d e r t h e s e r e a c t i o n c o n d i t i o n s . I n t h i s 

m a n n e r , 1 8 - i o d o - 1 3 - t e l l u r a - 1 7 - o c t a d e c e n o i c a c i d c o u l d be p r e p a r e d i n 62% 

y i e l d f r o m t h e fcis^methyllauryl) d i t e l l u r i d e s u b s t r a t e (Scheme I V ) . 

The new compound r e a d i l y c r y s t a l l i z e d f r o m p e t r o l e u m e t h e r and e x h i b i t e d 

t h e e x p e c t e d p h y s i c a l p r o p e r t i e s . 

T i s s u e d i s t r i b u t i o n s t u d i e s showed o n l y m a r g i n a l h e a r t u p t a k e o f t h e 
1 2 5 I - l a b e l e d a g e n t ( T a b l e 6 ) . A l t h o u g h h e a r t u p t a k e was l o w , t h e a g e n t 

d i d n o t e x h i b i t s i g n i f i c a n t t h y r o i d u p t a k e o r h i g h b l o o d l e v e l s . The 

l o w h e a r t u p t a k e was u n e x p e c t e d , s i n c e t h e a g e n t d i d n o t a p p e a r s u s c e p -

t i b l e t o i n v i v o d e i o d i n a t i o n . I n a p a r a l l e l s t u d y , t h e 1 8 - i o d o - 1 3 -

[ 1 2 3 T e ] t e l l u r a - 1 7 - o c t a d e c e n o i c a c i d was p r e p a r e d b y t h e i n i t i a l 

p r e p a r a t i o n o f 1 2 3 ' " T e - l a b e l e d ^ s ^ ( m e t h y l l a u r y l ) d i t e l l u r i d e f r o m a l k y l -

a t i o n o f N a 2 1 2 3 O T r e 2 w i t h m e t h y l - 1 7 - b r o m o l a u r a t e . The r e s u l t s o f t i s s u e 

d i s t r i b u t i o n s t u d i e s w i t h t h e 1 2 3 W T e - l a b e l e d a n a l o g ( T a b l e 7) i n d i c a t e d 

s i g n i f i c a n t h e a r t u p t a k e , b u t b l o o d l e v e l s w e r e h i g h . T h u s , a l t h o u g h 
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T a b l e 6 . D i s t r i b u t i o n o f r a d i o a c t i v i t y i n t i s s u e s o f F i s c h e r 344 
f e m a l e r a t s 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 o f 1 2 5 I - 1 8 -

i o d o - 1 3 - t e l 1 u r a - 1 7 - o c t a d e c e n o i c a c i d 

Mean p e r c e n t i n j e c t e d d o s e / g r a m ( r a n g e ) 

M i n u t e s a f t e r i n j e c t i o n 

T i s s u e 5 30 60 

H e a r t 0 . 5 0 ( 0 . 3 5 - 0 . 7 7 ) 0 . 4 3 ( 0 . 3 8 - 0 . 5 2 ) 0 . 3 9 ( 0 . 3 1 - 0 . 5 4 ) 

B l o o d 0 . 0 7 ( 0 . 0 6 - 0 . 0 7 ) 0 . 1 9 ( 0 . 1 7 - 0 . 3 2 ) 0 . 1 9 ( 0 . 1 7 - 0 . 2 2 ) 

L u n g 0 . 2 9 ( 0 . 2 1 - 0 . 3 4 ) 0 . 2 8 ( 0 . 2 6 - 0 . 2 9 ) 0 . 3 4 ( 0 . 3 1 - 0 . 3 7 ) 

L i v e r 3 . 1 1 ( 2 . 9 6 - 3 . 3 5 ) 1 . 6 9 ( 1 . 5 5 - 1 . 9 0 ) 1 . 0 1 ( 0 . 9 3 - 1 . 2 2 ) 

K i d n e y s 0 . 3 6 ( 0 . 3 3 - 0 . 4 4 ) 0 . 3 0 ( 0 . 2 7 - 0 . 3 5 ) 0 . 2 7 ( 0 . 2 4 - 0 . 2 9 ) 

T h y r o i d 0 . 5 4 ( 0 . 4 8 - 0 . 6 4 ) 1 . 8 8 ( 1 . 6 9 - 1 . 9 9 ) 4 . 4 7 ( 3 . 5 0 - 5 . 3 1 ) 

a F o u r r a t s w e r e used f o r each t i m e p e r i o d . O t h e r t i s s u e s t h a t w e r e 
a n a l y z e d i n c l u d e t h e p a n c r e a s , s p l e e n , b r a i n , and i n t e s t i n e s . 

T a b l e 7 . D i s t r i b u t i o n o f r a d i o a c t i v i t y i n t i s s u e s o f F i s c h e r 344 
f e m a l e r a t s 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 o f 1 2 3 T e - 1 8 -

i o d o - 1 3 - t e l 1 u r a - 1 7 - o c t a d e c e n o i c a c i d 1 7 

Mean p e r c e n t i n j e c t e d d o s e / g r a m ( r a n g e ) 

M i n u t e s a f t e r i n j e c t i o n 

T i s s u e 5 3 0 60 

H e a r t 2 . 0 9 ( 1 . 9 3 - 2 . 3 7 ) 1 . 9 8 ( 1 . 7 9 - 2 . 1 7 ) 1 . 9 2 ( 1 . 8 5 - 2 . 0 0 ) 

B l o o d 0 . 3 2 ( 0 . 2 9 - 0 . 3 4 ) 0 . 8 4 ( 0 . 7 9 - 0 . 9 0 ) 0 . 9 5 ( 0 . 8 3 - 1 . 0 3 ) 

L u n g s 0 . 9 1 ( 0 . 6 7 - 1 . 1 3 ) 1 . 0 3 ( 0 . 9 6 - 1 . 1 0 ) 1 . 0 0 ( 0 . 9 4 - 1 . 0 4 ) 

L i v e r 7 . 7 8 ( 7 . 1 8 - 8 . 0 3 ) 5 . 5 3 ( 5 . 3 3 - 5 . 7 4 ) 4 . 4 9 ( 4 . 0 3 - 4 . 8 4 ) 

K i d n e y s 1 . 4 6 ( 1 . 4 2 - 1 . 5 6 ) 1 . 7 3 ( 1 . 6 1 - 1 . 8 4 ) 1 . 8 5 ( 1 . 7 1 - 2 1 0 3 ) 

a F o u r r a t s were u s e d f o r e a c h t i m e p e r i o d . O t h e r t i s s u e s that^vige.rje 
a n a l y z e d i n c l u d e t h e p a n c r e a s , s p l e e n , b r a i n , and i n t e s t i n e s . • 



14 

t h e r a d i o i o d i n a t e d 1 8 - i o d o - 1 3 - t e l l u r a - 1 7 - o c t a d e c e n o i c a c i d does n o t 

e x h i b i t 1n v i v o d e i o d i n a t i o n , t h i s p a r t i c u l a r v i n y l i o d i d e - s u b s t i t u t e d 

t e l l u r i u m f a t t y a c i d does n o t e x h i b i t t h e h i g h h e a r t s p e c i f i c i t y 

d e m o n s t r a t e d f o r 9 - [ 1 2 3 m T e ) T H D A . The h i g h b l o o d l e v e l s mus t r e s u l t f r o m 

some s t r u c t u r a l f e a t u r e o f t h i * u n i q u e a g e n t . A l t h o u g h t h i s a g e n t has 

t h e o p t i m a l c h a i n l e n g t h ( C 1 8 ) f o r i q y o c a r d i a l u p t a k e , e i t h e r s t e r i c o r 

e l e c t r o n i c e f f e c t s o f t h e t e r m i n a l v i n y l i o d i d e m o i e t y may be t h e c r u -

c i a l f a c t o r s d e c r e a s i n g h e a r t s p e c i f i c i t y and l e a d i n g t o h i g h b l o o d 

l e v e l s . The p o s i t i o n o f t h e t e l l u r i u m h e t e r o a t o m may a l s o h a v e an 

u n e x p e c t e d e f f e c t , a l t h o u g h t h e 6 - t e l l u r a - , 9 - t e l l u r a - and 1 1 - t e l l u r a -

h e p t a d e c a n o i c a c i d a n a l o g s a l l show s i m i l a r p r o n o u n c e d and p r o l o n g e d 

m y o c a r d i a l u p t a k e i n r a t s ( O R N L / T M - 6 9 1 6 ) . S t u d i e s now i n p r o g r e s s a r e 

d i r e c t e d a t p r e p a r i n g and e v a l u a t i n g o t h e r v i n y l i o d i d e - s u b s t i t u t e d 

t e l l u r i u m f a t t y a c i d s and e x p l o r i n g o t h e r a p p r o a c h e s f o r s t a b i l i z a t i o n 

o f i o d i n e on model t e l l u r i u m f a t t y a c i d s . 

PLATINUM ANTITUMOR AGENTS 

J. D. Hoeschele and T. A. Butler 

D e v e l o p m e n t o f t h e m i c r o s c a l e s y n t h e s i s o f 1 9 5 m P t - l a b e l e d 

o £ s - d i c h l o r o - £ r o r a s _ d i h y d r o x y - f c i s - ( i s o p r o p y l a m i n e ) p l a t i n u m ( I V ) , 
1 9 5 m p t - C H I P , has been c o m p l e t e d . The i n i t i a l s h i p m e n t o f t h i s r a d i o l a -

b e l e d a n t i t u m o r a g e n t has been made t o c o l l a b o r a t o r s a t S t . Thomas 

H o s p i t a l M e d i c a l S c h o o l , L o n d o n . The r e f i n e d m i c r o s c a l e s y n t h e t i c scheme 

f o r 1 9 5 m P t - C H I P , s u m m a r i z e d i n Scheme V , i s s i m i l a r t o t h a t r e p o r t e d 

e a r l i e r ( 0RNL /TM-7605 ) e x c e p t f o r r e c e n t i m p r o v e m e n t s i n s t e p 4 . I n 

s t e p 4 o f t h e r e f i n e d s c h e m e , Na2P tC l i + , i s p r e p a r e d i n s i t u , and t h e n 

c o n v e r t e d t o K 2 P t C U w h i c h i s s u b s e q u e n t l y p r e c i p i t a t e d w i t h e t h a n o l and 

p u r i f i e d b y r e c r y s t a l l i z a t i o n . The p u r i t y o f t h e ais-Pt( i - P r N H 2 ) 2 l ; d 

and c i s - P t ( i - P r N H z ) 2 C l 2 ( C I P ) p r e c u r s o r s i s i n c r e a s e d when p u r e 

K 2 P t C l 4 i n s t e a d o f N a z P t C l , t i s u s e d i n s t e p 4 . The p u r i f i c a t i o n o f 
1 9 5 f f $ > t - C H I P has been a c c o m p l i s h e d by p r e p a r a t i v e t h i n - l a y e r c h r o m a -

t o g r a p h y (TLC) e m p l o y i n g s i l i c a g e l G and an a c e t o n e : e t h y l a c e t a t e r w a t e r 

( 4 5 : 4 5 : 1 0 ) s o l v e n t m i x t u r e . A h i g h l y p u r i f i e d samp le o f u n l a b e l e d CHIP 
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3. 

4 . 

Pt METAL TARGET 

^ aqua regia 

i i | 12M HCI. 2 NaCI | 12iW HCI. 2 I 

NajPtClg Is) 

2. °°c NJH4 • 2HCI 

Na?PtCl4 laq) 

25' KCI, EtOH 

K2PiCI4 Is) 

26°C 6KI 

K2Ptl4 laq) 

5. 25" A(/-PrNHjl 

CIJ—(PtAjlj ] Is) 

O R N L - D W G 80-16070R 

cu - |P tA j l j ) Is) 

6 . BO" AglMOjU.IO X STOICHI 

C D - IP tA j lH jOl j ) 1 ' . 2NO3 

1M HCI UNTIL Ag'-FREEI; FILTER AgCI 

60° | 12M HCI Ixi) 

7. 45° J 

8. 
CIS - 1 PtA2CI,11 Is) —^HECRYSTALLIZE IDMA/HCII 

9. 95° H202(30%); 5 min 

cis trans-[PtA2(OH)2CI2] 

10. i 
PURIFY BY PREPARATIVE TLC (SILICA GEL Gl 

Scheme V 

has b e e n r e c e n t l y p r e p a r e d and p r o v i d e d t o c o l l a b o r a t o r s a t S t . Thomas 

H o s p i t a l . T h i s m a t e r i a l i s b e i n g e v a l u a t e d i n a p r e l i m i n a r y s t u d y t o 

d e t e r m i n e t h e c y t o t o x i c and x - r a y p o t e n t i a t i n g p r o p e r t i e s o f C H I P . 

RADIONUCLIDES FOR MEDICAL COOPERATIVE PROGRAMS 

C a r b o n - 1 1 

S i x p r o d u c t i o n r u n s were made f o r t h e M e d i c a l C o o p e r a t i v e P r o g r a m 

w i t h t h e Oak R i d g e A s s o c i a t e d U n i v e r s i t i e s (ORAU) t o s t u d y t h e a p p l i c a -

t i o n o f 1 1 C - l a b e l e d amino a c i d s f o r t u m o r l o c a l i z a t i o n , p a n c r e a s 

i m a g i n g , and b r a i n s c a n n i n g i n p r e c l i n i c a l a n i m a l s t u d i e s and human 

p a t i e n t s t u d i e s . A l l s t u d i e s t h i s q u a r t e r w e r e p e r f o r m e d w i t h t h e 

c a r b o n - l l - l a b e l e d l e v o i s o m e r o f v a l i n e . The l e v o i s o m e r i s t h e p r i n -

c i p a l component o f t h e DL r a c e m i c v a l i n e m i x t u r e w h i c h shows s i g n i f i c a n t 

b r a i n u p t a k e . The r a c e m i c m i x t u r e i s f o r m e d d u r i n g t h e n o r m a l 
1 A C - l a b e l e d v a l i n e s y n t h e s i s v i a a S t r e c k e r r o u t e 1 n v o l v i rig' t h e i n i ' t i a l 

c o n v e r s i o n o f c y c l o t r o n p r o d u c e d i l C 0 2 t o H A 1 C N . T w e l v e p a t i e n t s „ w i t h 



16 

p o s s i b l e b r a i n d i s o r d e r s w e r e e x a m i n e d by e m i s s i o n c o m p u t e r i z e d a x i a l 

t o m o g r a p h y i n t h e M e d i c a l and H e a l t h S c i e n c e s H i v i s i o n o f ORAU w i t h an 

e x c e l l e n t c o r r e l a t i o n b e t w e e n t h e d i s t r i b u t i o n o f r a d i o a c t i v i t y i n t h e 

b r a i n s c a n and t h e c o n f i r m e d c l i n i c a l d i a g n o s i s . I n a d d i t i o n , t h r e e 

p a t i e n t s w e r e s i m i l a r l y e v a l u a t e d f o r i d e n t i f i c a t i o n o f p a n c r e a t i c 

a b n o r m a l i t i e s . 

P r o d u c t i o n o f l l C 0 £ on t h e 8 6 - i n c h c y c l o t r o n f a c i l i t y has been t e m -

p o r a r y . i n t e r r u p t e d t o p e r m i t t h e c o m p l e t i o n o f e x t e n s i v e i m p r o v e m e n t s 

r e q u i t ' n g a p p r o x i m a t e l y t h r e e mon ths f o r c o m p l e t i o n . 

O s m i u m - l S l 

F. F. Knapp3 Jr. and T. A. Butler 

E i g h t s h i p m e n t s o f l 9 l 0 s p o t a s s i u m o s m a t e w e r e made as p a r t o f 

t h e g r o w i n g M e d i c a l C o o p e r a t i v e P r o g r a m t o s t u d y t h e use o f t h e 
i 9 l 0 s - l 9 l f f J I r g e n e r a t o r s y s t e m f o r m e d i c a l a p p l i c a t i o n o f t h e s h o r t - l i v e d 

( T l ^ = 4 . 9 6 s ) l 9 l , n T r f o r f i r s t - p a s s r a d i o n u c l i d e a n g i o g r a p h i c e v a l -

u a t i o n o f i n t r a c a r d i a c s h u n t s and v e n t r i c u l a r e j e c t i o n f r a c t i o n and 

o t h e r a b n o r m a l c a r d i a c f u n c t i o n s . F i v e s h i p m e n t s w e r e made t o The 

C h i l d r e n ' s H o s p i t a l M e d i c a l C e n t e r i n B o s t o n ( D r s . S . T r e v e s and Cheng) 

w h i c h w e r e a l s o u t i l i z e d by t h e M a s s a c h u s e t t s G e n e r a l H o s p i t a l ( D r . H . W. 

S t r a u s s ) . T h r e e s h i p m e n t s w e r e made t o t h e R u s h - P r e s b y t e r i a n - S t . L u k e ' s 

M e d i c a l C e n t e r i n C h i c a g o ( D r s . D . A. T u r n e r and G. B . S . Rayudu) f o r 

g e n e r a t o r d e v e l o p m e n t s t u d i e s i n p r e p a r a t i o n f o r p r e c l i n i c a l a n i m a l 

s t u d i e s f o r a n g i o g r a p h i c i d e n t i f i c a t i o n o f t h e s i t e s o f o n s e t d u r i n g 

a b n o r m a l v e n t r i c u l a r a c t i v a t i o n . U n d e r t h e s e c o o p e r a t i v e s , 9 , 4 0 0 mCi o f 
1 9 1 0 s h a v e been d i s t r i b u t e d t o t h e p r o g r a m p a r t i c i p a n t s . 

P l a t i n u m - 1 9 5 / w 

J. D. Hoesohele and T. A. Butler 

S a m p l e s o f l 9 5 m P t - l a b e l e d c i s - d i c h l o r o d i a m m i n e p l a t i n u m ( I I ) 

( 1 9 5 , , ' P t - c i s - D D P ) w e r e s u p p l i e d t o p a r t i c i p a n t s i n M e d i c a l C o o p e r a t i v e 

P r o g r a m s t o s t u d y t h e p h a r m a c o k i n e t i c p r o p e r t i e s and mode o f a n t i t u m o r 

a c t i v i t y o f t h i s a n t i t u m o r a g e n t , and t o m o n i t o r t h e e f f i c a c y o f t h e r a -

p e u t i c d o s e l e v e l s . Two s h i p m e n t s o f 1 9 5 f f I P t - c i s - D D P w e r e s u p p l i e d t o 
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U n i v e r s i t y o f S o u t h e r n C a l i f o r n i a ( O r . W. W o l f ) and one s h i p m e n t t o t h e 

U n i v e r s i t y o f C a l i f o r n i a a t Los A n g e l e s ( O r . L . C . F o r d ) . I n a d d i t i o n , 

t w o s h i p m e n t s o f l 9 5 w p t - l a b e l e d N a 2 P t C l 6 were s u p p l i e d t o U n i v e r s i t y o f 

C a l i f o r n i a a t D a v i s ( D r s . D . Goodwin and C. F . M e a r s ) . 

T e l l u r i u m - 1 2 3 m 

F. F. Kncxpp, Jr. and M. M. Goodman 

One s h i p m e n t each o f l 2 3 w T e - l 3 - t e l l u r a h e p t a d e c a n o 1 c a c i d and 
i 2 3 O T T e - 1 5 - p h e n y l - 6 - t e l l u r a p e n t a d e c a n o i c a c i d was s u p p l i e d t o t h e 

M a s s a c h u s e t t s G e n e r a l H o s p i t a l ( D r . H . W. S t r a u s s ) as p a r t o f t h e 

M e d i c a l C o o p e r a t i v e P rog ram t o s t u d y t h e p o t e n t i a l use o f t h e s e f a t t y 

a c i d s t o measure n y o c a r d i a l m e t a b o l i s m and i d e n t i f y abnormal h e a r t 

f u n c t i o n s . One s h i p m e n t each o f l 2 3 T e - M s [ B - m o r p h o l i n o e t h y l ] t e l l u r i d e 

(MOTE) and i 2 3 W 7 e - M s C B - p i p e r i d i n o e t h y l ] t e l l u r i d e (P IPTE) were s u p p l i e d 

t o t h e V . A . M e d i c a l C e n t e r , B u f f a l o , NY ( D r . H. Kung) as p a r t o f t h e 

M e d i c a l C o o p e r a t i v e P rog ram t o a s s e s s b r a i n u p t a k e o f t h e s e compounds 

f o r p o t e n t i a l a p p l i c a t i o n as a g e n t s t o i d e n t i f y abnorma l b r a i n 

f u n c t i o n . One s h i p m e n t o f MOTE was s u p p l i e d t o Oak R i d g e A s s o c i a t e d 

U n i v e r s i t i e s ( D r . Hayes) f o r b r a i n i m a g i n g s t u d i e s i n r a b b i t s . 

T 1 n - 1 1 7 w 

F. F. Knapp3 Jr. and T. A. Butler 

As p a r t o f t h e M e d i c a l C o o p e r a t i v e P rog ram t o d e t e r m i n e t h e f a t e and 

mechan i sm o f c e l l u l a r r e t e n t i o n o f t i n d u r i n g t h e l a b e l i n g o f red b l o o d 

c e l l s by S n C l 2 - p e r t e c h n e t a t e m e t h o d , t h r e e s h i p m e n t s o f Ll7mSn m e t a l 

w e r e s u p p l i e d t o The Johns H o p k i n s M e d i c a l I n s t i t u t i o n s ( D r s . H. N. 

Wagner and J . Waud) and two s h i p m e n t s t o B r o o k h a v e n N a t i o n a l L a b o r a t o r y 

( D r s . J . R i c h a r d s and D. C. S r i v a s t a v a ) . 

An a d d i t i o n a l g o a l o f t h e s e s t u d i e s i s t o d e t e r m i n e t h e p o t e n t i a l 

u s e o f 1 ' • ^ S n - l a b l e d r e d b l o o d c e l l s as a b l o o d p o o l a g e n t t o measure 

v e n t r i c u l a r e j e c t i o n f r a c t i o n and r e g i o n a l w a l l m o t i o n . 
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OTHER NUCLEAR MEDICINE TECHNOLOGY GROUP A C T I V I T I E S 

One s h i p m e n t each o f x 9 5 m P t - l a b e l e d < 3 i 8 - d i c h l o r o d i a m m i n e p l a t i n u m ( I I ) 

was made t o B a y l o r C o l l e g e o f M e d i c i n e , H o u s t o n and Mount S i n a i S c h o o l 

o f M e d i c i n e , New York on a c o s t r e c o v e r y b a s i s t h r o u g h t h e ORNL I s o t o p e s 

S a l e s O f f i c e . 

V i s i t o r s f o r t h i s p e r i o d i n c l u d e d a g r o u p o f n u c l e a r m e d i c i n e t e c h -

n o l o g y s t u d e n t s f r o m V a n d e r b i l t U n i v e r s i t y who v i s i t e d f o r a p r o g r a m 

o v e r v i e w and t o u r on May 1 . A g r o u p o f n u c l e a r t e c h n o l o g y s t u d e n t s f r o m 

C h a t t a n o o g a S t a t e T e c h n i c a l Communi ty C o l l e g e v i s i t e d on May 7 . 
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