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OPTIMIZED SYNTHESIS OF RADIOIODINATED 
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Rhodamine-123 (Rh123) w a s  i od ina ted  wi th  lz3I  i n  presence of Iodogen. 
Yie ld  of t h e  l a b e l l e d  Rh123 v a r i e d  g r e a t l y  depending upon va r ious  r e a c t i o n  
parameters. Optimum r e a c t i o n  c o n d i t i o n s  w i t h  r e s p e c t  t o  mola r i ty  and pH of 
the b u f t e r ,  r e a c t i o n  t i m e ,  amounts of iodogen, c a r r i e r  i od ide  and Kh123, 
were determined through c a r e f u l l y  c o n t r o l l e d  r e a c t i o n s .  Radiochemical 
y i e l d s  of 50-60% were obta ined  w i t h i n  less than  2 h r s .  us ing  0.05M 
NHqHzPO4 b u f f e r  at pH5, 200 ug iodogen ,  250 v g  Rh123 and no -ca r r i e r -  
added iod ide .  Sepa ra t ion  of t he  l a b e l l e d  Kh123 i n  g r e a t e r  than  98% 
rad iochemica l  p u r i t y  was achieved by f l a s h  chromatography on s i l i c a  g e l .  
The o v e r a l l  i s o l a t e d  y i e l d  of r a d i o i o d i n a t e d  Rh123 ranged from 25-352 w i t h  
r e s p e c t  t o  the  added r ad io iod ide .  TLC and HPLC methods were developed f o r  
a n a l y s i s  of t he  l a b e l l e d  products .  
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INTRODUCTION 

Rhodamine- 1 2  3 ( Rh 1 2  3 .  m e  thy l -0-  [6-amino- 3-imin0-3-H-xanthane-9-yll benzoate  

monochloride,  F ig  1) i s  a c a t i o n i c  f l u o r e s c e n t  dye t h a t  accumulates i n  

mi tochondr ia  of l i v i n g  ce l l s ,  and i s  widely used i n  s tudy  of mi tochondr ia1  

and c e l l u l a r  f u n c t i o n s  ( 1 - 6 ) .  The mi tochondr ia  of a v a r i e t y  of carcinoma 

c e l l s  r e t a i n  Rh123 f o r  prolonged p e r i o d s ,  whereas,  normal c e l l s  r e l e a s e  i t  
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w i t h i n  1-16 hours  (7-10). Fur thermore ,  it has been observed t h a t  Rh123 

i s  r e l a t i v e l y  non-toxic t o  t h e  h e a l t h y  c e l l s ,  b u t  s e l e c t i v e l y  k i l l s  c e r t a i n  

carcinoma cells i n  v i t r o  and i n  vivo (7-10). Th i s  s e l e c t i v e  accumulation 

of Rh123 i n  tumor c e l l s  and r e l a t i v e  non- tox ic i ty  t o  the  normal cel ls  has 

gene ra t ed  i n t e r e s t  i n  e v a l u a t i o n  of r a d i o i o d i n a t e d  Rh123 as a p o t e n t i a l  

t h e r a p e u t i c  and d i a g n o s t i c  agent (11-14). 

Rhodamine 123 (RH 123) 

Pig. 1 S t r u c t u r a l  formula of Khodamine 123. 

Rad io iod ina t ion  of Kh123 u s i n g  iodogen. chloramine-T. and N-chloro- 

succ in imide  has been r e c e n t l y  r epor t ed  (11-14). Radiochemical y i e l d s  

ranged from 0 t o  20% i n  r e l a t i o n  t o  t h e  added r a d i o i o d i d e .  However, 

s y n t h e s i s  d e t a i l s  were on ly  s p a r c e l y  r e p o r t e d .  The re fo re ,  we have i n v e s t i -  

ga t ed  t h i s  r e a c t i o n  i n  g r e a t e r  d e t a i l  t o  op t imize  t h e  r e a c t i o n  parameters 

f o r  p repa ra t ion  of r a d i o i o d i n a t e d  Kh123 i n  r easonab le  y i e l d ,  and i n  repro- 

duc ib l e  manner. We s t u d i e d  t h e  e f f e c t s  of t he  type  of i o d i n a t i n g  a g e n t ,  pH 

and mola r i ty  of b u f f e r ,  r e a c t i o n  t i m e ,  c a r r i e r - added  i o d i d e ,  and s u b s t r a t e  

c o n c e n t r a t i o n .  on t h e  y i e l d  of t h e  r ad io iod ina ted  Rh123. Chromatographic 

methods €or a n a l y s i s  and p u r i f i c a t i o n  of t h e  r ad io iod ina ted  Rhl23 are 

presented .  

EXPERIMENTAL 

MATERIALS : 

Rhodamine 123 (Rh123) w a s  purchased from Eastman Kodak Company, Roches t e r ,  

N.Y. U.S.A.. and used wi thout  f u r t h e r  p u r i f i c a t i o n .  Iodogen and iodobeads 

were purchased from P i e r c e  Chemical Company, Rockford,  I l l i n o i s ,  USA. 
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Iodine-123 was produced i n  a cyc lo t ron  by 1 2 4 T e ( p , 2 n ) 1 2 3 1  r eac t ion  and obtained 

as [1231] iod ide  i n  0.25 - 0.35  N NaOH (16mCi/ml). 

SYNTHESIS : 

( a )  IODOBEADS 

To 2001.11 of 0.01M NHqH2P04 b u f f e r  (pH range 2.8-9.31, two iodobeads 

were added, followed by a d d i t i o n  of 50 ~1 of 1231 s o l u t i o n .  A f t e r  

5 min..  2 0 0 ~ g  of Rh123 i n  2 0 0 ~ 1  of t h e  same b u f f e r  was added and t h e  

r e a c t i o n  mixture was then sonicated.  Aliquots  were removed a t  0.25, 2 ,  and 

24 h r s  f o r  assessment of t he  i o d i n a t i o n  by TLC. 

( b )  CHLORAMINE-T 

I n  1.Oml of 0.05M NHqH2P04, pH6, bu f fe r  1.0 o r  1O.Omg of chlora-  

mine-T was added, followed by the  a d d i t i o n  of 5@1 of radioiodide so lu t ion .  

A f t e r  5 min..  0.5mg of Rh123 i n  5001-11 of t he  same buf fe r  was added and t h e  

mixture  was s t i r r e d  a t  room temperature.  Aliquots  were taken a t  1.0 and 

2.0 h r s .  t o  a s s e s s  the  progress  of i od ina t ion .  

( c )  IODOGEN 

Iodogen (200pg) i n  1001.11 of methylene ch lo r ide  w a s  t r a n s f e r r e d  i n t o  seve ra l  

tubes (1.3cm x 8cm) and so lven t  evaporated off under a slow stream of N2. 

Tubes were a g i t a t e d  cont inuously t o  achieve a f i n e  and even coat ing of 

iodogen on t h e  i n s i d e  wa l l  of t he  r e a c t i o n  tubes.  Ammonium dihydrogen 

phosphate bu f fe r  (50ml )was  gen t ly  in t roduced in to  t h e  iodogen coated tubes ,  

Liquid Chromatography equipped with UV-50 v a r i a b l e  wavelength de t ec to r  

connected i n  s e r i e s  w i th  a flow-through NaI r a d i o a c t i v i t y  d e t e c t o r  (15).  

Radioact ivi ty ,  i n j e c t e d  vs e luted,  was compared by assembling a loop 

by-passing t h e  column. By i n j e c t i n g  i d e n t i c a l  q u a n t i t y  of sample, i n j e c t e d  

vs e l u t e d  r a d i o a c t i v i t y  could be compared d i r e c t l y .  Analysis  was  performed 

on 5~ Al l t ech  s i l ica  column (4.6 mm i .d.  x 25 c m )  e l u t e d  with 100% 

a c e t o n i t r i l e  a t  a flow rate of 1.5ml/min. Under these cond i t ions ,  

unreacted iod ide  e l u t e d  at  the solvent  f r o n t ,  while i od ina ted  Rh123 e l u t e d  

a t  2.82 min. 

Radiochemical p u r i f i c a t i o n  of iod ina ted  Rh123 was r e a d i l y  achieved by f l a s h  

chromatography. A g l a s s  column 1.0 cm i .d .  x 10 cm, was packed with 
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s i l i c a  g e l  e q u i l i b r a t e d  wi th  methylene c h l o r i d e ,  loaded with the r e a c t i o n  

mix tu re ,  and e l u t e d  success ive ly  with 100% methylene c h l o r i d e ,  0.5%, 1.0%, 

and 2.0% methanol i n  methylene c h l o r i d e ,  f o r  optimum s e p a r a t i o n  of radio- 

i od ina ted  Rh123 from radiochemical  and chemical i m p u r i t i e s .  The column was 

e l u t e d  a t  a flow rate of 8-10 ml/min, and 10 m l  f r a c t i o n  were c o l l e c t e d .  

Most of t h e  co lo red  i m p u r i t i e s  and r a d i o a c t i v e  i m p u r i t i e s  w i th  high Rf 

va lues  e l u t e d  i n  100% methylene ch lo r ide .  The r ad io iod ina ted  Rh123, begins 

t o  e l u t e  with 1% methanol i n  methylene c h l o r i d e .  E l u t i o n  w a s  enhanced by 

changing the  e l u e n t  t o  2% methanol i n  e t h y l e n e  c h l o r i d e .  Each tube w a s  

i n d i v i d u a l l y  checked by TLC/autoradiography. F r a c t i o n s  con ta in ing  m s t l y  

t h e  l a b e l l e d  Rh123 were pooled and evaporated t o  dryness .  Radiochemical 

p u r i t y  of t h e  p u r i f i e d  iod ina ted  Rh123 was a s ses sed  by TLC and HPLC. 

RESULTS AND DISCUSSION 

TLC a n a l y s i s  of t he  crude r e a c t i o n  mixture  i n d i c a t e d  s e v e r a l  r a d i o a c t i v e  

followed by t h e  a d d i t i o n  of lZ3I- s o l u t i o n .  The mixture  was shaken 

l i g h t l y  a couple of times and allowed t o  s t and  f o r  5 min. Except in expe- 

r imen t s  involving the  e f f e c t  of Rh123 amount on y i e l d  of the iod ina ted  

p roduc t ,  2 5 0 ~ g  of Rh123 i n  5001.11 of t h e  same buf fe r  was then added t o  the 

r e a c t i o n  tube.  The tubes were covered wi th  aluminum f o i l  and l e f t  i n  dark- 

ness. Aliquots  were taken a t  0.5, 1, 2 ,  and 24 hrs f o r  TLC and/or  HPLC 

a n a l y s i s  of t he  r e a c t i o n  mixture t o  determine t h e  e x t e n t  of l a b e l l i n g .  

The r e a c t i o n  mixture  w a s  f i l t e r e d  t o  remove loose  p a r t i c l e s  of iodogen. 

The f i l t r a t e  w a s  e x t r a c t e d  2X wi th  equa l  volume of CH2C12. Most of t he  

unreacted iod ide  and Rh123 remained i n  the aqueous l a y e r .  The organic  

layer  w a s  d r i e d  over  anhydrous Na2SO4 and then  evaporated t o  dryness .  

The r e s idue  was  d i s so lved  i n  minimum volume of CH2C12 and s u b j e c t  t o  

f l a s h  chromatography f o r  p u r i f i c a t i o n .  

CHROMATOGRAPHY 

Thin l a y e r  chromatography was  performed us ing  Eastman S i l i c a  g e l  p l a t e s  

w i t h  f luo rescence  i n d i c a t o r .  Usually 1 p 1  of the r e a c t i o n  mixture w a s  
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s p o t t e d .  The p l a t e s  were developed i n  e i t h e r  ( a )  95% CH2C12: 5% 

CH30H o r  (b)  100% methyl e t h y l  ketone. In  both systems, i od ide  remained 

a t  t h e  o r i g i n .  Rf value of t he  iod ina ted  Rh123 i n  system a was 0.55-0.6 

and i n  system 0.67. Developed p l a t e s  were autoradiographed on Po la ro id  

52 f i l m .  One cm s e c t i o n s  were cu t  and r a d i o a c t i v i t y  of a l l  s e c t i o n s  

measured by N a I  d e t e c t o r .  R a d i o a c t i v i t y  i n  the  spo t  corresponding t o  the  

l a b e l l e d  Rh123 was expressed as percentage of t he  t o t a l  amount of 

r a d i o a c t i v i t y  on t h e  e n t i r e  p l a t e .  

High performance l i q u i d  chromatography was  performed using Varian 5000 

s p e c i e s  being formed. Unreacted iod ide  and iod ina ted  Rh123 comprised lnajor 

p o r t i o n  of t he  r a d i o a c t i v i t y .  Radiochemical y i e l d  of t he  iod ina ted  Rh123 

w a s  found t o  be dependent upon s e v e r a l  r e a c t i o n  parameters.  Various 

c o n d i t i o n s  i n v e s t i g a t e d  inc lude  m l a r i t y  and pH of b u f f e r ,  volume of I-, 

amounts of Rh123, carrier i o d i d e ,  and iodogen, and t h e  r e a c t i o n  t i m e .  

All a t t empt s  t o  r a d i o i o d i n a t e  Rh123 us ing  iodobeads (immobilized Chlora- 

mine-T on non-porous po lys ty rene  beads,  Ref. 16)  and f r e e  Chloramine-T 

(17,18)  proved t o  be less s a t i s f a c t o r y  due to  low radiochemical y i e l d  of 

t h e  iod ina ted  Rh123. These methods of i o d i n a t i o n  were abandoned as iodina-  

t i o n  ca t a lyzed  by iodogen (1 ,3 ,4 ,  6 - t e t r a c h o l o r 0 - 3 ~ - 6 ~ ~ i p h e n y l g l y c o u r i l )  

proved t o  be m r e  success fu l .  

MOLARITY OF BUFFER: 

Dependence of r a d i o i o d i n a t i o n  of Rh123 upon mola r i ty  of t he  phosphate 

b u f f e r  i s  shown i n  Fig.2. Yield of t h e  l a b e l l e d  product i nc reased  

s t e a d i l y ,  reaching a maximum a t  about 0.05 Molar concen t r a t ion  of bu f fe r .  

A t  h i g h e r  mola r i ty  of t he  b u f f e r  (>0.05M), t he  s o l u b i l i t y  of Rh123 

d imin i shes  s u b s t a n t i a l l y .  S l i g h t  hea t  accompanied by son ica t ion  he lps  

i n c r e a s e  t h e  s o l u b i l i t y .  However, we chose t o  use 0.05M b u f f e r ,  as t h e r e  

was no p a r t i c u l a r  ga in  i n  y i e l d  by having greater amount of Rh123 Cn the 

r e a c t i o n  medium. Moreover, having lesser amount of t he  s u b s t r a t e  

f a c i l i t a t e s  the f i n a l  clean-up t o  o b t a i n  p u r i f i e d  l a b e l l e d  Rh123. 
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Fig .  2 E f f e c t  of t h e  m o l a r l t y  o€ NH4HzPO4, pH 5.0 b u f f e r  
on r a d i o c h e m i c a l  y i e l d  of Rh123 

pH OF BUFFER 

The e f f e c t  of pH of b u f f e r  on y i e l d  of t h e  r a d i o i o d i n a t e d  Rh123 i s  shown i n  

F i g .  3 .  Optimum pH seems t o  be i n  t h e  range  of 3-7. A t  pH above 8 ,  Rh123 

tended  t o  p r e c i p i t a t e  o u t  of t h e  s o l u t i o n .  For p r a c t i c a l  p u r p o s e s ,  pH 5 

b u f f e r  was normal ly  used as t h e  a d d i t i o n  of t h e  basic r a d i o a c t i v e  i o d i d e  

s o l u t i o n  tended  t o  e i e v a t e  pH of t h e  r e a c t i o n  medium s l i g h t l y .  Also,  

l a r g e r  volumes of r a d i o a c t i v e  i o d i d e  s o l u t i o n  c a n  be added w i t h o u t  much 

a f f e c t i n g  t h e  y i e l d .  

VOLUME OF I O D I D E :  

E f f e c t  of t h e  volume of i o d i d e  added t o  t h e  r e a c t i o n  m i x t u r e  on y i e l d  of 

l a b e l l e d  product  depended upon m o l a r i t y  of t h e  b u f f e r .  Obvious ly ,  t h e  

b u f f e r  w i t h  h i g h e r  b u f f e r i n g  c a p a c i t y  p r e s e n t e d  t h e  least e f f e c t  on t h e  

y i e l d  of t h e  l a b e l l e d  p r o d u c t  ( F i g .  4 ) .  Up t o  2001~1 of i o d i d e  was added i n  

0 . O i M  b u f f e r  w i t h o u t  much a f f e c t i n g  t h e  y i e l d .  T h i s  a l lowed us t o  p r e p a r e  

g r e a t e r  q u a n t i t y  of t h e  l a b e l l e d  p r o d u c t .  

AMOUNT OF SUBSTRATE: 

Up t o  25Ovg of Rh123 was added t o  the r e a c t i o n  medium. The y i e l d  of 

-- -___ 

___-__ 

-__ __ 
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l a b e l l e d  product  i nc reased  upon a d d i t i o n  of t h e  s u b s t r a t e  as shown i n  

F ig .  5. However, t o  keep t h e  f i n a l  clean-up s imple  and e f f i c i e n t ,  and t h e  

l i m i t e d  s o l u b i l i t y  of Rh123, no more than  250~1g of Rh123 w a s  added t o  t h e  

r e a c t i o n  mixture.  

60 

50 

2 40 

CI 

v 
s 

- * 
4 

f 30 
E g 20 
z 
a 4 

10 

0 
0 4 0  80 120 160 200 240 

AMOUNT OF RHODAMINE 123 (uG) 

F i g .  5 E f l e c t  of the  amount of Rh123 on rad iochemica l  y i e l d  

CARRIER-ADDED (I-) 

In ques t  f o r  c o l l e c t i n g  s i z e a b l e  q u a n t i t i e s  of t h e  l a b e l l e d  Rh123, and t o  

s tudy  t h e  e f f e c t  of added carrier on y i e l d ,  t h e  r e a c t i o n  mixture  was 

charged w i t h  v a r i o u s  amounts of t h e  added carrier (KI). A s  i t  can be seen  

i n  F i g ,  6 ,  y i e l d  of r a d i o i o d i n a t e d  Rh123 dropped d r a s t i c a l l y  when one to  

one molar r a t i o  of i od ide  t o  Rh123 w a s  used f o r  t h e  r e a c t i o n .  Fur thermore ,  

1:1 molar r a t i o  of I- t o  Rh123 r e s u l t e d  i n  format ion  of a red p rec ip i -  

t a t e ,  a l s o  observed by Kinscy et .al .  (12) .  An improvement i n  y i e l d  of the  

l a b e l l e d  Rh123 w a s  no t i ced  up t o  a molar r a t i o  of of i o d i d e  t o  

Rh123. The r a t i o  of i od ide  t o  iodogen is a l s o  i n  t h i s  range due t o  similar 

molecular  weights  of Rh123 and iodogen. The i n i t i a l  i n c r e a s e  i n  y i e l d  

- 
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upon a d d i t i o n  of small q u a n t i t i e s  of carrier iod ide  may be explained by the 

s h i f t  of equ i l ib r ium.  Decline i n  l a b e l l i n g  y i e l d  upon a d d i t i o n  of a l a r g e  

amount of carrier has  been p rev ious ly  observed f o r  o t h e r  systems (17,18) .  
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Fig.  6 E f f e c t  of t he  added carrier 1- on radiochemical  y i e l d  
X-axis. Log of t he  r a t i o  of I- t o  Rh 123 

AMOUNT OF IODOGEN: 

No r ad io iod ina ted  Rh123 w a s  poss ib l e  i n  absence of iodogen as assessed by 

c o n t r o l  experiments  involving presence and absence of iodogen. This 

o b s e r v a t i o n  sugges t s  t h a t  t h e  l a b e l l e d  product i s  not j u s t  a hydro-iodide 

s a l t  of Rh123. The y i e l d  of l a b e l l e d  product seemed t o  remain constant  i n  

t h e  range of 50-4OOpg of coated iodogen (See Fig.  7 ) .  We r o u t i n e l y  used 

20Opg of iodogen i n  a l l  r e a c t i o n s .  

REACTION - T E :  

I n i t i a l l y ,  t he  y i e l d  of l a b e l l e d  Rh123 i n c r e a s e d  s t e a d i l y  up to  approxi- 

mately 2 h r s .  However, no s u b s t a n t i a l  g a i n  w a s  observed beyond two hours 

of r e a c t i o n  t i m e  (See Fig. 8 ) .  

Based upon these  va r ious  r e a c t i o n  parameters and t h e i r  a f f e c t  on y i e l d ,  t he  

fo l lowing  c o n d i t i o n s  were der ived f o r  optimum l a b e l l i n g :  To the  tubes 
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coa ted  wi th  2 0 0 ~  of iodogen, 500~1 of 0.05M NHqHzP04. PH 5.0 b u f f e r  

w a s  g e n t l y  added, followed by the a d d i t i o n  of 50-200U1 of r a d i o a c t i v e  

i o d i d e  s o l u t i o n .  Af t e r  5 minutes ,  2 5 0 ~  of Rh123 i n  5 0 0 ~ 1  of the same 

b u f f e r  was added, and t h e  r e a c t i o n  w a s  al lowed t o  proceed f o r  2 h r s .  The 

r e a c t i o n  mixture  was f i l t e r e d  and e x t r a c t e d  twice by methylene ch lo r ide .  

Radioiodinated Rh123 which is i n  t h e  o rgan ic  l a y e r  was s u b j e c t  t o  f l a s h  

chromatography f o r  chemical and radiochemical  p u r i f i c a t i o n .  

We no t i ced  t h a t  i n  our hands,  the work-up of i o d i n a t i o n  r e a c t i o n  invo lv ing  

p r e c i p i t a t i o n  ensued by a d d i t i o n  of 0.5N NaOH (14 )  r e s u l t e d  i n  lower y i e l d  

of t h e  i o d i n a t e d  Rh123. Fur the r  i n v e s t i g a t e d  seems t o  i n d i c a t e  t h a t  t he  

l a b e l l e d  Rh123 undergoes de- iodinat ion i n  presence of base; up to 40% of 

t h e  l a b e l  w a s  l o s t  i n  work-up invo lv ing  base.  We had previously noted that 

t h e  u n l a b e l l e d  Rh123 i t s e l f  is u n s t a b l e  i n  base and decomposes p a r t i a l l y  t o  

Rhodamine 110, t h e  analog of Rh123, r e s u l t i n g  from hydro lys i s  of t he  

acetate (-coocH3) moiety t o  ca rboxy l i c  moiety (TLC a n a l y s i s  on s i l i ca  g e l  

p l a t e s  developed i n  4 : l  CH2C12:CH30H. R f  va lue  of Rh123 = 0.4 and 

RhllO = 0.1).  Furthermore,  we found t h a t  s i n c e  i n  our system, we are 

working wi th  only 0.25mg of Rh123, i t  i s  much easier t o  work-up the  

r e a c t i o n  through e x t r a c t i o n  s t e p  r a t h e r  t han  the  p r e c i p i t a t i o n  by base.  

CHROMATOGRAPHY: 

Yield of t h e  l a b e l l e d  compound w a s  a s ses sed  by TLC on s i l ica  g e l  p l a t e s ,  

and by HPLC on s i l i ca  column. The a n a l y t i c a l  y i e l d  d a t a  was used i n  

o b t a i n i n g  p r o f i l e  of dependency of r e a c t i o n  parameters on y i e l d  of t he  

l a b e l l e d  Rh123. Each r e a c t i o n  was analyzed us ing  two blanks:  ( a )  mixture 

of  I- and iodogen without  Rh123, t o  ensu re  t h a t  t h e  l a b e l l e d  product 

r e s u l t e d  only i n  presence of t h e  s u b s t r a t e ;  and (b) mixture of I- and 

Rh123 without  iodogen t o  ensu re  t h a t  t he  l a b e l l e d  product w a s  not  an adduct 

of i od ide  and Rh123, and a l s o  t h a t  t he  l a b e l l e d  product  occurred only when 

iodogen,  Rh123, and i o d i d e  were a l l  p re sen t  s imultaneously (See Fig.  9).  
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Fig.  9 TLC p r o f i l e  of t h e  r e a c t i o n  mixture:  
( A )  Crude r e a c t i o n  mixture  - I-/Iodogen/Rhl23, 2 h r s ;  
(B) I-/Rh123, no iodogen; 
(C) I-/Iodogen, no Rh123; 
(D) I-, no Rh123 o r  iodogen; 
( E )  Radioiodinated Rh123 p u r i f i e d  by f l a s h  chromatography. 

P u r i f i c a t i o n  was g r e a t l y  s i m p l i f i e d  due t o  h ighe r  s o l u b i l i t y  of t h e  

l a b e l l e d  Rh123 i n  methylene c h l o r i d e  in comparison t o  t h e  unreacted iodide 

and Rh123. These i m p u r i t i e s  remained most ly  i n  the  aqueous phase during 

e x t r a c t i o n  wi th  methylene c h l o r i d e .  F l a sh  chromatography f u r t h e r  p u r i f i e d  

t h e  l a b e l l e d  Rh123 p rov id ing  radiochemical ly  as w e l l  as chemically pure 

r ad io iod ina ted  Rh123 (>98% radiochemical  p u r i t y  and no d e t e c t a b l e  q u a n t i t y  

of unreacted Rh123 o r  o t h e r  f l u o r e s c e n t  i m p u r i t i e s ) .  The o v e r a l l  radio-  

chemical y i e l d  (25-35%) was lower due to  l o s s  i n  handl ing.  

CONCLUSION 

We have s tud ied  i n  d e t a i l  t h e  i o d i n a t t o n  of Rhodamine 123 ca t a lyzed  by 

iodogen. Yield of t he  r ad io iod ina ted  Rh123 depended upon c a r e f u l  c o n t r o l  
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( A )  

TIME (MIN.) 

Fig. 10 HPLC profile: 
(A) Methylene chloride extract before purification; 
(B) Radioiodinated Rh123 purified by flash chromatography. 
Alltech silica column, 5 ~ ,  4.6mm i.d. x 25cm, eluted with 
100% CH3CN. Retention Times: r, 1.34 min; 1231-Rh123, 2.82 min. 

of several reaction parameters. Through these experiments we have derived 

optimized reaction conditions and chromatographic methods for routine 

no-carrier-added preparation of radioiodinated Rh123. Extraction in 

methylene chloride and flash chromatography allowed us to obtain >98% 

radiochemically and chemically pure radioiodinated Rh123 in the isolated 

yield of 25-35% in relation to the added iodide. 
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