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SUMMARY 

I n  t h i s  r e p o r t  t h e  performance o f  two twngsten-188/rheniurn-198 
(W-188/Re-188) r a d i o n u c l  i d e  genera to r  systems u t i  1 i z i  ng e i t h e r  a1 ums' na 
( A 1  2 Q 3 )  e l  u t e d  w i t h  phys i  ol o g i  cal sal  i ne or hydra ted  zi r c o n i  lam o x i d e  ( H Z O )  
e l u t e d  w i t h  methyl  e t h y l  ketone are  descr ibed.  Because o f  i t s  emiss ion o f  
h igh-energy 8' and avai  1 a b i  1 i t y  f rom a reactor-produced pa ren t  (W-188) 
w i t h  a l o n g  (TI/* 69 days) h a l f - l i f e ,  Re-188 i s  an e x c e l l e n t  cand ida te  f o r  

v a r i o u s  t h e r a p e u t i c  a p p l i c a t i o n s .  Both systems gave r e p r o d u c i b l e  d a i l y  

y i e l d s  (>85%) ove r  severa l  weeks w i t h  very low W-188 parent breakthrough 
( < l o - % ) .  The p r o d u c t i o n  o f  W-188 i n  t h e  High F lux  I s o t o p e  Reactor ( H F I R )  
was evaluated,  and a one c y c l e  i r r a d i a t i o n  ( 2 1  d )  o f  e n r i c h e d  W-I86 gave 
W-188 w i t h  a s p e c i f i c  a c t i v i t y  o f  3.5 mCi/mg W-586. The r e s u l t s  
demonstrate t h a t  W-188/Re-I88 genera to rs  w i t h  r e p r o d u c i b l e  performance, 

l ong  s h e l f - l i f e  and h i g h  ySelds o f  Re-188 can be prepared f rom b o t h  HZO 
and A I  2 0 3 .  

Langendor f f -pe r fused  r a t  h e a r t s  admin i s te red  t h e  r a d i o i o d i n a t e d  3-methyl-  

branched f a t t y  ac id ,  15-( p- i  odophenyl)-3-R,S-methylpentadecanoic a c i d  
(BMIPP), i s  descr ibed.  T h i s  i s  t h e  f i r s t  de inonst rat ion o f  t h e  
i d e n t i f i c a t i o n  o f  t h e  r e l e a s e  o f  an apparent m e t a b o l i t e  a s s o c i a t e d  w i t h  
t h e  myocard ia l  c lea rance  o f  BMIPP and suggests t h a t  t h e  f o r m a t i o n  of such 
a c a t a b o l i t e  may occur  i n  v ivo .  S tud ies  are  now i n  progress i n  an a t tempt  

t o  i d e n t i f y  t h i s  component which may be a hydroxy acid.  

i n v e s t i g a t o r s  a t  t h e  U n i v e r s i t y  o f  Michigan, and t h e  U n i v e r s i t y  o f  Bonn, 
West Germany, f o r  c o l l a b o r a t i v e  s t u d i e s ,  and c o l l a b o r a t i v e  s t u d i e s  w i t h  

t h e  osmiurn-19l/ ir idium-l91m r a d i o n u c l i d e  genera to r  system have cont inued.  

A l s o  i n  t h i s  r e p o r t ,  t h e  i s o l a t i o n  o f  a p o l a r  c a t a b o l i t e  f rom i s o l a t e d  

D u r i n g  t h i s  p e r i o d  severa l  r a d i o i o d i n a t e d  agents were s u p p l i e d  t o  
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D E V E L 0 P ME M i  0 F TUNGS ‘T E ki - 1.8 8 / R H E N I U M - 1 8 8 ( W - 1 88 / Z e - 1 88 ) GF NE RAT OR SY ST EMS 

The c u r r e n t  i nc reased  i n t e r e s t  i n  t k ~  avai  1 ab i  1 i t y  o f  r a d i  onucl  ides  
f o r  therapy has r e s u l t e d  f rom t h e  r e c e n t  wccess and p o t e n t i a l  widespread 

impor tance o f  r a d i o l a b e l e d  a n t i b o d i e s  f o r  b o t h  d iagnos is  and therapy.  By 
a t t a c h i n g  v a r i o u s  r a d i o n u c l i d e s ,  t h e  r a d i o l a b e l e d  t u m o r - s p e c i f i c  
a n t i  bod? es o r  a n t i  body fragments cati p o t e n t i a l  l y  be t a r g e t e d  t o  tumor 
t i s s u e  f o r  d i a g n o s t i c  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 .  

numbei- o f  r a d i  onucl  i d e s  , however, t h a t  have t h e  optimal cornbi n i l t i  on o f  
a v a i l a b i l i t y ,  chemis t r y  and r a d i o n u c l i d i c  properties. I n  Tab le  1 t h e  
p r a p e r t i  es o f  severa l  r a d i  onuc! i d e s  o f  c u r r e n t  i n t e k e s t  a r e  suinnari zed *i 

‘fhcre are a l i m i t e d  

T a b l e  1. Some u s e f u l  r a d i o n u c l i d e s  o f  c u r r e n t  i n t e r e s t  f o r  t he rapy  

Radi onucl  i de 
Energy D e p o s i t i o n *  

A(g- i-iid/ pCi - h )  

I o d i  ne-131 
Copper-67 
Y t t  r i  um-90 
Rheni urn-188 
Rheni um-186 

8.0 d 
61.9 d 
64.1 d 
16.9 h 
90,6 d 

0.387 
0.301 
1.990 
1.630 
0.592 

. 

The most u s e f u l  r a d i o n u c l i d e s  would be those  ava l a b l e  f rom 
r a d i o n u c l i d e  genera to r  systems t b a t  c o u l d  be ob ta ined  from the radio- 
pharmacy f o r  da i  l y  el u t i o n .  
f ragments i s  o f t e n  perfornied w i t h  very smal l  amounts of  s u b s t r a t e ,  t h e  
ava i  1 a b i  1 i t y  o f  very  h i  gh speci  f i c-ac t  i v i t y  r a d i  onucl  i d e s  i s i m p o r t a n t  and 
i s  a unique c h a r a c t - e r i s t i c  o f  y e n e r a t o r - & r i v e d  radionlacl  i des .  Y t t r i um-90  

has very  a t t r a c t i v e  p r o p e r t i e 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  and i s  now 
he i  n y  w i d e l y  exp lo red  f o r  r a d i  o l  abel i ng o f  a v a r i  e t y  o f  a n t i  hod i  es The 
p o s s i  h i  1 i t y  of genera to r  breakthrough o f  t h e  Sr-90 paren t  and t h e  i n  v i  vo 

Secause t h e  rad io1 abel i ng o f  a n t i  bod ies  and 
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i n s t a b i l i t y  o f  Y-90- labeled a n t i b o d i e s  and p o t e n t i a l  r e l e a s e  o f  Y-90 w i t h  
subsequent bone marrow uptake arid depress ion  can occur. 
i inpor tant  problems which must be eva l  ua ted  and overcome. 

r a d i o n u c l i d e  genera to r  system (W-188/Re-188) rep resen ts  an a t t r a c t i v e  
a l t e r n a t i v e  r a d i o n u c l i d e .  Rhenium-188 (T1/2  16.9 h )  i s  produced f rom 

%decay o f  t h e  tungsten-188 pa ren t  (TI/? 69 d ) .  
emiss ion  of  h i @  energy e l e c t r o n s  i q i t h  an average energy o f  769 key ,  
Re-188 a l s o  decays w i t h  emiss ion  o f  a gamma photon w i t h  an energy of 155 
key i n  15% abundance. Besides t h e  t h e r a p e u t i c  use fu lness  o f  Re-186, the  
emiss ion  of t h e  155 keV gamma photon i s  an added advantage s i n c e  t h e  
b i o d i s t r i b u t i o n  o f  Ke-188- labeled agents can be eva lua ted  i n  v i v o  w i t h  a 
gamma camera. I n  t h i s  manner t h e  d i s t r i b u t i o n  i n  v i v o  can be used t o  
de termine t a r g e t  t i s s u e  s p e c i f i c i t y ,  and t h e  absorbed r a d i a t i o n  dose va lues  

can be est imated.  An e v a l u a t i o n  o f  dos imet ry  i s  very impor tan t  and o f t e n  

n o t  poss i  b l  e w i t h  Y-90 and many o t h e r  t h e r a p e u t i c  r a d i  onucl i des ,  a1 though 
t h e  bremmstrahlung r a d i a t i o n  can be measured. 

The p r o d u c t i o n  and decay scheme f o r  t h e  W-188/Re-188 p a i r  i s  shown i n  
F i g u r e  1. 
W-186 t o  fo rm t h e  i n t e r m e d i a r y  W-187 which i s  t hen  a v a i l a b l e  f o r  a second 

neu t ron  c a p t u r e  t o  f o r m  t h e  CJ-188 parent .  Secause W-188 i s  formed by t h i s  

doub le  neu t ron  c a p t u r e  process,  t h e  therma 

i m p o r t a n t  parameter f o r  h i g h  y i e l d s  o f  t h e  W-188 produc t .  
i n t e r e s t i n g  t o  n o t e  t h a t  s t u d i e s  w i t h  t h e  
which now appears so a t t r a c t i v e  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 ,  were pursued 
more than  20 years  ago when rhen ium188  was suggested as an a l t e r n a t i v e  t o  

technet ium-9% f o r  d i a g n o s t i c  appl i c a t i o n s . 2  
s a l i n e  s o l u t i o n  o f  Re-188 ob ta ined  f rom evapora t i on  o f  t h e  e luan t  f rom a 

z i r c o n i u m  o x i d e  system e l u t e d  w i t h  methy l  e t h y l  ketone ( M E K )  was eva lua ted  
i n  human v o l u n t e e r s  and showed a b i o d i s t r i b u t i o n  p a t t e r n  and e x c r e t i o n  

p r o p e r t i e s  th rough  t h e  u r i n a r y  b ladder  ve ry  s i m i l a r  t o  t h a t  o f  
technetiurn-99m. 

These a re  

The use of rhenium-188 (We-188) f rom a tungsten-l88/rhenium-185 

I n  a d d i t i o n  t o  t h e  

The W-188 i s  produced by i n i t i a l  neu t ron  cap tu re  by en r i ched  

neu t ron  f l u x  i s  a ve ry  

I t  i s  
-188/Re-188 genera to r  system, 

The b i o d i s t r i b u t i o n  o f  a 

3 
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t I gure 1. Produc t ion  and decay sche;ne f o r  rhen i  i ~ t n  -188 fimi neutron 
i rt 'adi  a t i o n  o f  enr iched tungs tcn - l86 .  

The i n i t i a l  goa ls  o f  t h e  crcrrent worA were t o  detorr l i ine the  p r o d u c t i o n  
y i e l d s  o f  W-188 i n  t h e  ORNl  H igh F l u x  I s o t o p e  Reactor  ( H F I X ) ,  t o  eva lua te  
t h e  performance o f  W-188/Re-188 gpfipr-atoi- systems usiclg e i t h e r  a lumina 

( A 1  2 0 3 )  o r  hydra ted  mi rcon iu r i  o x i d e  ( H Z O )  as t h e  absorbents,  and t o  
determine y i e l d ,  breakthrough and shejf-1 i f ? .  O p t i m i z a t i o n  o f  these 
parameters i s  i m p o r t a n t  t o  determi  ne the f e a s i  h i  1 i t y  o f  devel  o p i  ng a 
genera to r  system t h a t  c o u l d  be avai  1 a b l ?  i n  t h e  rad1 opharmacy fur da i  l y  

e l u t i o n .  Because o f  t h c  r e l a t i v e  p h y s i c a l  + a l f - l i v e , s  o f  t h e  ld-188 parent  
and R e - 1 8 8  daugh te r ,  e l u t i o n  o f  t h e  g c i i e r a t o r  every 24 h wcsuld be expected 

t o  p r o v i d e  about 63% o f  t h e  expected incgr-o>:th o f  1(2-188 ( F i g u r e  2 ) .  
F o r  t h e  c u r r e n t  s t u d i e s ,  en r i ched  W-!86 W03 was i r r a d i a t e d  i n  t h e  H F I K  

f o r  21 days p r i o r  t o  t he  temporary shutdown i n  N o v m b e r  1986, The 
p r o d u c t i o n  y i e l d  o f  3.6 nCi/rng o f  e r i r i c h r d  1.1-185 i s  very s i m i l a r  t o  t h d t  

r e p o r t e d  e a r l  i er .2  
t h e  U 0 3  i n  potass ium hyd rox ide  t o  form a p o t a s s i c l n  t u n g s t a t e  s o l u t i o n .  

Process i  nq o f  the  t a r g e t  i n v o l v e s  d i s s o l u t i o n  o f  
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F i g u r e  2. Expected d a i l y  i ngrov i th  o f  rhenium-188. 

For t h e  i n i t i a l  s t u d i e s  desc r ibed  here,  genera tors  were prepared f rom 

e i t h e r  WZQ o r  alumina. 
s a l i n e  gave y i e l d s  o f  - 60% b u t  e l u t i o n  w i t h  MEK gave c o n s i s t e n t l y  

h i g h  y i e l d s  o f  g r e a t e r  t han  90% ( F i g u r e  3 ) .  Breakthrough o f  t h e  

p a r e n t  was very  low, and c o u l d  on l y  be es t ima ted  t o  be l e s s  than  
1 0 - 6 % / e l u t i o n .  
pe r rhena tc  e l  i m i  nates any tungs ten  present  and break through o f  %he pa ren t  
i s  n o t  c r u c i a l .  An i m p o r t a n t  o b s e r v a t i o n  was t h e  c o n s i s t e n t  performance 

o f  t h e  HZO genera to r  over  50 days. As desc r ibed  e a r l i e r ,  d i s s o l u t i o n  o f  
t h e  res idue  ob ta ined  by s imp le  evapora t i on  o f  the MEK s o l u t i o n  g i ves  a 
p h y s i o l o g i c a l  s o l u t i o n  o f  Na tungs ta te1  t h a t  can be used f o r  subsequent 

r a d i o l a b e l i n g  ( r e d u c t i v e  c o u p l i n g ,  e t c , ) .  As an a l t e r n a t i v e ,  b a s i c  
a lumina was a l s o  eva lua ted  as an adsorbent  and e x c e l l e n t  y i e l d s  o f  W-188 
were ob ta ined  by e l u t i o n  w i t h  p h y s i o l o g i c a l  s a l i n e  s o l u t i o n  ( F i g u r e  4 ) .  
T h i s  system a1 so gave ve ry  low break through and c o n s i s t e n t  performance 
o v e r  a l o n g  t i m e  pe r iod .  

E l u t i o n  o f  t h e  HZO column w i t h  p h y s i o l o g i c a l  

Subsequent r a d i o l a b e l i n g  w i t h  Re-188 v i a  r e d u c t i o n  o f  



L-u I _ _ _ ~  ._._. . l"_____l____..  _...-_ I 
8 5 16 15 20 25 38 

TIME {days) 

0 

F i g u r e  3. Performance o f  MZO M-188/Re-188 genera to r  system el g t e d  
methyl e thy l  ketone as a f u n c t i o n  o f  shelf-life. 

0 1 2 3 4 5 6 7 8 9 

FLOW RATE (ml /n-iin) 

w i t h  

F i g u r e  4. Performance of A1 $I3 W-188/Xc-188 g e n e r a t o r  s y s t e m  eluted w j t h  
p h y s i o l o y i  ca l  sal  i ne as a fuilri, i o n  o f  $1 owra te .  
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S tud ies  now i n  p rogress  i n c l u d e  an e v a l u a t i o n  o f  t h e  e f f e c t s  o f  s p e c i f i c  

a c t i v i t y  on t h e  e l u t i o n  performance o f  t h e  a lumina system s i n c e  i t  i s  
i m p o r t a n t  t o  demonstrate t h a t  genera tors  prepared f rom tungsten-188 
produced i n  r e a c t o r s  w i t h  a much lower  s p e c i f i c  a c t i v i t y  t han  t h a t  
produced i n  t h e  HFIK can be used. I n  a d d i t i o n ,  methods a r e  now be ing  

developed f o r  t h e  r a d i  ol abel i ng o f  tumor-speci  f i  c a n t i  bodi es and o t h e r  
t h e r a p e u t i c  agents  w i t h  Re-188. 

EVALUATION OF METABOLITES FROM THE R A D I O I O D I N A T E D  8-METHYL-BRA 
FATTY A C I D ,  15-(p-IOOOPH€NVL)-3-R ,S-NETHYLPENTAQEGANQIC A C I D  (BMIPP)  , 

U S I N G  AN ISOLATED PERFUSED RAT HEART SYSTEM 

I n  t h e  l a s t  r e p o r t  i n  t h i s  s e r i e s  (QRNL/TM-10441), t h e  use o f  an 

i s o l a t e d  Langendor f f -pe r fused  r a t  h e a r t  system f o r  t h e  e v a l u a t i o n  sf t h e  
r e l e a s e  k i n e t i c s  and metabol ism o f  t h e  15-(p-iodophenyl)-3-R,S-methyl- 
pentadecanoic  a c i d  (BMIPP) and t h e  3,3-dimethyl (DMIPP) analogue was 

descr ibed.  These s t u d i e s  rep resen t  t h e  f i r s t  r e p o r t  o f  t h e  re lease  o f  an 

apparent  m e t a b o l i t e  f r o n  BMIPP.  The i s o l a t i o n  o f  t h e  p o l a r  m e t a b o l i t e  

re leased  f rom i s o l a t e d  h e a r t 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  r a d i o i o d i n a t e d  
RMIPP t o  t h e  i n f l o w  t r a c t  has now been pursued. 

I n  o r d e r  t o  dnalyze t h e  chemical na tu re  o f  t h e  unknown component, i t  

was demonstrated t h a t  t h e  p u r i f i e d  m e t a b o l i t e  cou ld  be e x t r a c t e d  

f r o m  C H C l  
f r om a bas 
ca tabo l  i t . e  

r a d i o a c t i v  
a weak a c i  

methy l  a t  ed 

s o l u t i o n  w i t h  1 N NaQH. R a d i o d c t i v i t y  cou ld  n o t  be e x t r a c t e d  

c s o l u t i o n  w i t h  e t h y l  e the r ,  i n d i c a t i n g  t h a t  t h e  unknown 

i s  a c i d i c .  Upon a c i d i f i c a t i o n ,  however, a l l  o f  t he  
t y  was e x t r a c t e d  i n t o  e t h y l  e t h e r ,  i n d i c a t i n g  t h e  m a t e r i a l  was 
, probab ly  a c a r b o x y l i c  ac id .  In a d d i t j o n ,  t h e  m a t e r i a l  vas 
w i t h  diazomethane, a f t e r  which i t  c o u l d  n o t  be e x t r a c t e d  i n t o  

base. These combined s t u d i e s  demonstrate t h e  unknown component re leased  

f rom i s o l a t e d  h e a r t s  admin i s te red  B M I P P  con ta ins  a c a r b o x y l i c  a c i d  
group. Ana lys i s  o f  t h e  me thy la ted  produc t  by TLC i l l u s t r a t e d  t h e  presence 

o f  m a t e r i a l  more p o l a r  t han  me%hyl BMIPP.  The produc t  m ig ra tes  i n  t h e  

r e g i o n  o f  t h e  methy l  e s t e r s  o f  3 - h y d r o x y m y r i s t i c  and 9- and 12-hydroxy- 
m y r i s t i c  ac ids .  
may be a hydroxy ac id .  
a - h y d r o x y l a t i o n  o r  p a r t i a l  metabol ism th rough  t h e  8 - o x i d a t i v e  c h a i n  as 

These d a t a  i n d i r e c t l y  suggest t h a t  t h e  u n i d e n t i f i e d  p roduc t  

Such p roduc ts  would be expected t o  formed by 
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F i g u r e  5. P o s s i b l e  deg rada t ion  o f  B M I P P  by p a r t i a l  e - o x i d a t i o n  th rough 
t h e  s tage o f  t h e  B-hydroxy- 8-methyl p roduc t  o r  v i a  a-hydroxy l  a t i o n .  

shown i r l  F i g u r e  5. S tud ies  now i n  p rogress  a r e  d i r e c t e d  a t  i s o l a t i n g  

a d d i t i o n a l  q u a n t i  t i e s  o f  t h e  unknown rnetabol i t e  from i s o l a t e d  r a t  h e a r t s  

f o r  h i g h  pressure  l i q u i d  chroinatogrdphic ( H P L C )  a n a l y s i s  and g a s - l i q u i d  
chromatographic  (GLC) a n a l y s i s .  4n a d d i t i o n a l  goal  w i l l  be t o  i s o l a t e  
s u f f i c i e n t  amounts o f  t h e  unknown component f r o n  e i t h e r  mu1 t i p l e  r a t  
h e a r t s  o r  f rom a l a r g e r  i s o l a t e d  h e a r t  such as a swine h e a r t  f o r  a n a l y s i s  

by mass spec t romet ry  ( Y S ) .  5 y n t h e t i c  e f f o r t s  a r c  a l s o  now i n  p rogress  t o  
p repare  a-hydroxy and +hydroxy B M I P P  s i n c e  these r.onpounds a r e  c i i r r e n t l y  

n o t  commerc ia l ly  a v a i l a b l e  f o r  comparison w i t h  t h e  chromatographic  
p r o p e r t i e s  o f  t h i s  unknown component, s h o w  f o r  t h e  f i r s t  t i m e  t o  be 
formed froi l l  r a d i o i o d i n a t e d  B M I P P .  
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Severa l  shipments o f  osmium-191 were made d u r i n g  t h i s  pe r iod .  9ne o f  
t h e  new a c t i  va ted  carbon osmi um-191/i r i  d i  urn-19lm r a d i  onucl  i de genera tors  
was s u p p l i e d  t o  c o l l a b o r a t o r s  a t  t h e  UCLA Medical Center, Torrance,  

C a l i f o r n i a  (Dr. I .  Yena). 3ne shipment of osmium-191 as potass ium 
perosirlate was suppl i e d  f o r  geochemical research t o  t h e  Massachusetts 

I n s t i t u t e  o f  Technology, Cambridge, Massachusetts ( P r o f .  S .  H a r t ) .  Two 
shipments were suppl i ed t o  Lorna L inda  U n i v e r s i t y  Medica l  Center  

L inda,  C a l i f o r n i a  (Dr. R. Adam) and one shipment t o  George Washington 
U n i v e r s i t y ,  Washington, D.C. (Dr. B. Wessels). 
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Radi o i  o d i  na ted  Agents 

Three shipments o f  iod ine-125 l a b e l e d  agents were made t o  
c o l l a b o r a t o r s .  Pwo shipments o f  t h e  new [I-1251 N-(p- iodopheny1)malemide 
p r o t e i n  l a b e l i n g  agent were s u p p l i e d  t o  U n i v e r s i t y  o f  Michigan, Ann Arbor,  

M ich igan  (Dr. D. 3. Buchsbaum) f o r  an t i body  l a b e l i n g  s t u d i e s .  A sample o f  

[ I - l3I ]DMIPP was s u p p l i e d  t o  t h e  U n i v e r s i t y  o f  B o n n ,  West Germany 

(Drs.  A .  Kropp and H. J .  Rie rsack )  f o r  rrwtabolic, s t u d i e s  w i t h  a work ing 
i s o l a t e d  rat, h e a r t  system. 

P1 a t i  num-195m 

One s h i  piiient each o f  p1 a t i  num-l95m-1 abel ed __- c i  - -  s - d i c h l  o r o d i  ainnii ne- 
p l a t i n u r n [ I I )  (cis-DDP) -- was made on a cos t - recove ry  b a s i s  t o  Sh ie lds  Warren 
R a d i a t i o n  Labora to ry ,  Boston, Massachusetts (Dr. A .  I. K a s s i s ) ,  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 ,  San Diego, i n  La J o l l a ,  C a l i f o r n i a ,  and New York 

U n i v e r s i t y  Medical  Center,  New York, New York (Dr. T. Re ich ) .  

OTHER NUCLEAR rmmmE GROUP ACTIVITIES 

Meet i ngs 

F .  F. Knapp, Jr., and P. C. S r i v a s t a v a  a t tended  t h e  34th Annual Meet ing o f  

t h e  Soc ie ty  o f  Nuclear  Medic ine i n  Toronto,  Canada, on June 1-5, 1987. 

S t d f f  rnenibers o f  t h e  ORNL Nuclear  Medic ine Program at i thored and co-authored 
t h e  f o l l o w i n g  n i n e  papers a t  t h i s  meet ing,  and F. F. Knapp, Jr .  co -cha i red  
a seminar on rad iopharmaceu t i ca l  chemist ry .  

Ambrose, K. R . ,  Rice, D. E., Goodman, M. M., and Knapp, F. F., Jr .  
" E f f e c t s  o f  3-Methyl-Branching on Myocard ia l  L i p i d  Metabolism of 
T e r m i n a l l y  I o d o v i n y l  S u b s t i t u t e d  Long Chain F a t t y  Acids," 
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M., Ambrose, K. R.  , Cunningham, E. R., and Rice,  1). E. "Po la r  Products  
a r e  Formed from Flethyl -Branched F a t t y  Acids by I s o l a t e d  Langendor f f  

Rat Hear ts  . ' I  

Sr i vas tava ,  P. C., Knapp, F, F., Jr., Dickson,  0. R., and A l l r e d ,  J .  F. 
"Design and Synthes is  o f  a New N-(p- [  1251]Iodophenyl )male imide 
(C1251>IPM) "Kit" f o r  L a b e l i n g  Antsbodies w i t h  1 3 1 1  and 1231," 

Sr i vas tava ,  P. C . ,  Knapp, F. F,, Jr., Kabalka, G. W . ,  and Zlarma, M. 
" E f f e c t s  o f  I n t e r n a l  Trans Iodoa'lkene and T e l l u r i u m  P o s i t i o n  on t h e  

H e a r t  Uptake and R e t e n t i o n  o f  [ l " I ] l I ~ d o t e f l u r a o c t a d ~ c e ~ ~ ~ c  Acid 
Anal ogiies ) I '  
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V i  s i  t o r s  

P r o f e s s o r  Hans J .  Bie rsack ,  N.C. ,  Ch-ief o f  t h e  I n s t i t u t e  f o r  C l i n i c a l  and 
Exper imenta l  Nuclear  Medi c i n e  i n  Bonn, West Germany, v i  s i t e d  t h e  N ~ c l  ea r  

Med ic ine  Group on A p r i l  16 and presented a seiniriar on c l i n i c a l  
appl  i c a t i  ons of r a d i  ol ahel ed a n t i  bod ies  f o r  d i  agnosi  s and therapy. He 

a l s o  v i s i t e d  t h e  n u c l e a r  inedic ine f a c i l i t i e s  a t  the Medical  and H e a l t h  
Sciences D i v i s i o n  o f  t h e  Oak Ridge Associated U n i v e r s i t i e s .  I n  a d d i t i o n ,  
a seminar was arranged a t  t h e  Radio logy Department a t  t h e  U n i v e r s i t y  o f  

Tennessee tlospi t a l  where P ro f .  B i  ersack d i  scussed t h e  devel  opmect and 

a p p l i c a t i o n s  o f  new agents f o r  t h e  e v a l u a t i o n  o f  b r a i n  d i s o r d e r s  by s i n g l e  
photon tomography (SPECT) . 
Dr. Claude Br ihaye,  f r o m  t h e  C y c l o t r o n  Research Center a t  t h e  U n i v e r s i t y  

o f  L iege, Belgium, j o i n e d  the  Nuclear  Medic ine Group f o r  a 3 month suinmer 
s a b b a t i c a l  t o  c o n t i n u e  c o l l a b o r a t i v e  s t u d i e s  w i t h  t h e  Os-191/Ir-191m and 

U-188/Re-188 rad ionuc l  i d e  genera to r  systems. Dr. G i l b e r t  K i r s c h ,  from t h e  
Chemist ry  Department a t  t h e  U n i v e r s i t y  o f  Metz, France, has a l s o  j o i n e d  
t h e  Nuclear  Medic ine Group f o r  a 6 month sahha t i ca l  t o  i n v e s t i g a t e  t h e  

s y n t h e s i s  and nietabol i sm o f  new f a t t y  a c i d  analogues under devel  opinent by 
t h e  Nuclear  Medic ine Program. 
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