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SZTA!!ATIOP OF I F O R G A N I C  I O D I D E  IN TBE ARALYSIS 

OF SOIvX I O D O O R G A N I C  RADIOPHARfirACEIJTICALS 

B a r b a r a  Eucka and Andrze j  Siuda' 

R a d i o i s o t o p e  P r o d u c t i o n  and D i s t r i b u t i o n  C e n t r e ,  
I n s t i t u t e  o f  Nuclear  R e s e a r c h ,  
Swierk,  05-400 Otxock, Poland .  

k p a p e r  chromatography techf i ique  u s i n g  33% w/v aqueous  
s o l u t i o n  o f  airmonium sulp ' . la te  as a s o l v e n t  h a s  been a p p l i e d  
f o r  fas t  s e p a r a t i o n  of i n o r g a n i c  r a d i o a c t i v e  i o d i d e  f rom 
l a b e l l e d  o r g a n i c  corr.pound i n  t h e  a n a l y s i s  of some i o d o o r g a n i c  
r a d i o p h a r m a c e u t i c a l s  of common u s e .  

L - t r i i o d o t h y r o n i n e ,  I , - thyroxine,  Rose Bengal  and 
Srornosulnhtha le in  a r e  r e t a i n e d  a t  t h e  s t a r t i n g  s p o t  w h i l e  
i o d i d e  m i g r a t e s  a t  R g  0 . 5 .  The s e p a r a t i o n  i s  o b t a i n e d  a t  a 
development p a t h  o f  Jcm i n  a b o u t  10min. 

i t s  s e p a r a t i o n  f r o m  i n o r g a n i c  i o d i d e  was n o t  a c h i e v e d  under  
t h e  c o n d i t i o n s  employed. 

Sodium o - i o d o h i p p u r a t e ,  however, m i g r a t e d  a t  R f  0.4 and 

Key Words : Radioc hernical P u r i t y  , Radiopharmaceut  i c a l  s ,  
R a d i o a c t i v e  I o d i n e  

INTRODUCTION 

I n o r g a n i c  i o d i d e  i s  a major  r a d i o c h e m i c a l  i m p u r i t y  of 

i o d o o r g a n i c  r a d i o p h a r m a c e u t i c a l s .  The amount of i o d i d e  p r e s e n t  

may i n c r e a s e  w i t h  s t o r a g e  due t o  a u t o r a d i o l g t i c  decomposi t ion  

of  t h e  l a b e l l e d  o r g a n i c  compound. For  most medica l  a p p l i c a t i o n s  

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

s h o u l d  n o t  exceed 54. 

* t o  whom i n q u i r e s  should  be d i r e c t e d  
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V a r i o u s  t e c h n i q u e s  of p a p e r  chromatography,  p a p e r  

e l e c t r o p h o r e s i s  and t h i n  l a y e r  chromatography a r e  used  f o r  

t e s t i n g  of i o d o o r g a n i c  r a d i o p h a r m a c e u t i c a l s  /1-4/.  A l l  t h e s e  

methods a r e  based on t h e  s e p a r z t i o n  of  i n o r g a n i c  i o d i n e  from 

o r q a n i c  compound. 

In t h e  r o u t i n e  a n a l y s i s  of p r e p a r a t i o n s  of  r a d i o i + o d i n a t e d  

p r o t e i n s  t h e  p a p e r  chromatogra3hy t e c h n i q u e  u t i l i z i n g  aqueous  

s o l u t i o n  of ammonium s u l p h a t e  as s o l v e n t  /5/  i s  used  i n  o u r  

L a b o r a t o r y .  The purpose  of t h e  p r e s e n t  s t u d y  was t o  check i f  

t h a t  s e p a r a t i o n  p r o c e d u r e  c o u l d  be used  f o r  q u i c k  q u a l i t y  

c o n t r o l  o f  some r a d i o i o d i n a t e d  p h a r m a c e u t i c a l s  i n  common u s e ,  

v i z  L - t r i i o d o t h y r o n i n e ,  L - t h y r o x i n e ,  Rose Bengal ,  bromo- 

s u l p h t h a l e i n  and sodium o - i o d o h i p p u r a t e  l a b e l l e d  w i t h  iod ine-125.  

EXPXRiikXNTAL 

/NH4/2S04, NalI PO and Na2HP04 were of  a n a l y t i c a l  c r a d e .  
2 4  

'hosphate b u f f e r  of p!I 7 .5  c o n t a i n e d  0.32 w/v bovine  serum 

albumin a n d  13.1;5 w/v sodium a z i d e .  

The r a d i o i o d i n e  l a b e l l e d  o r g a n i c  p r e p a r a t i o n s  were 

manufactured i n  our C e n t r e .  L - t r i i o d o t h y r o n i n e  and L-thyroxine  

were p r e p a r e d  i n  a s o l u t i o n  c o n t a i n i n g  50% v/v o f  p r o p y l e n e  

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

w i t h o u t  a lbumin.  Rose Bengal  and b r o m o s u l p h t h a l e i n  were p r e p a r e d  

i n  0.93 w/v aqueous sodium c h l o r i d e  s o l u t i o n .  Sodium o-iodo- 

k i p p u r a t e  was s u p p l i e d  i n  t h e  same s o l u t i o n  b u t  contain-g 

l h  v / v  'oenzgl a l c o h o l .  N a 1 2 5 1  was o b t a i n e d  f r o m  t h e  Radiochemica l  

C e n t r e ,  Amrsham. 
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The chromatographic  s e p a r a t i o n  was c a r r i e d  out  u s i n g  

Whatman 3MM paper  and 33% w/v aqueous /NH4/2S04 so l i l t i on  of 

pH 7.5 as s o l v e n t .  The chromatogram was developed us ing  

ascending  t echn ique  f o r  a d i s t a n c e  of 5cm d u r i n g  10-12min. 

A f t e r  d ry ing  t h e  s t r i p s  were c u t  i n t o  0.8cm s e c t i o n s  and 

measured i n  a we l l  type  au tomat i c  gamma coun te r .  

RESULTS 

It has  been e s t a b l i a h e d  p rev ious ly  /5/ t h a t  when aqueous 

s o l u t i o n  of ammonium s u l p h a t e  i s  used as s o l v e n t ,  i o 3 i d e  and 

i o d a t e  migra te  on paper  chromatogrzms a t  RP 0.5 and 0.9,  

r e s p e c t i v e l y  whereas i o d i n a t e d  p r o t e i n  remains a t  t h e  s t a r t i n g  

s p o t  a t  R f  0.0. It was found i n  the  p r e s e n t  s tudy  t h a t  s i m i l a r l y  

as i n  t h e  case  of i o d i n a t e d  p r o t e i n s  t h e  Rf value  €or L- t r i i odo-  

thy ron ine ,  L-thyroxine,  Rose Bengal and hromosulphthalein was 

0.0. Sodium o - i o d o k i p p u a t e ,  however, migrated under t h e s e  

c o n d i t i o n s  a t  Rf  0 .4 ,which i s  t o o  c l o s e  of t h e  Rf va lue  of 

i o d i d e  t o  achieve  s a t i s f a c t o r y  r e s o l u t i o n  du r ing  t h e  app l i ed  

time of chromatographic  development. 

The s e p a r a t i o n  of o rgan ic  compound and i n o r g a n i c  i o d i d e  

w a s  t h e r e f o r e  s t u d i e d  f o r  t h e  p r e p a r a t i o n s  oi L- t r i i odo thyron ine ,  

L-thyroxine,  Rose Bengal and bromosulphtha le in .  Since t h e  

con ten t  o f  i n o r g a n i c  i o d i n e  i n  f r e s h  p r e p a r a t i o n s  of l a b e l l e d  

o rgan ic  compounds i s  u s u a l l y  i n  t h e  range  1-5;; i n  order  t o  

ach ieve  b e t t e r  v i s u a l i z a t i o n  o f  t h e  sepa ra t ed  peaks on t h e  

chromatograms some amounts o f  N a f 2 5 1  were added t o  t h e  analyzed 

s o l u t i o n s  of commercial p r e p a r a t i o n s .  I o d i n a t i o n  mixtures  of t h e  

o r g a n i c  compounds c o n t a i n i n g  unreac ted  iod ide  were a l s o  u t i l i z e d .  



1474 B .  Xucka and A .  Szhda 

3 

2- 

1- 

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

o r g a n i c  cornpotma i n  aqueous s o l u t i o n s  of L - t r i i o d o t h y s o n i n e ,  

L- thyroxine ,  Rose Bengal  and b r o m o s u l p h t h e l e i n  i s  i l l u s t r a t e d  i n  

Fig.1.  It can be s e e n  from t h e  p r e s e n t e d  r a d i o c h r o m a t o g r m s  t h a t  

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

f a s t  q u a l i t y  c o n t r o l .  No peak w a s  oSservea  a t  Rf 0.9 which 

cor responds  t o  i o d a t e  . 
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F i g .  1 Chromatographic  s e p a r a t i o n  of i n o r g a a i c  i o d i d e  
from i o d o o r g a n i c  compound i n  aqueous  s o l u t i o n s  
A - i o d i n a t i o n  m i x t u r e  of L - t r i i o d o t h y r o n i n e  
B - L-thyroxine  i n  p h o s p h a t e  b u f f e r  w i t h o u t  albumin 
C - commercial  p r e p a r a t i o n  of Rose Bengal  
D - conimercial  p r e p a r a t i o n  of bro!nosulF h t h a l e  i n  



ITowever, t h e  s e p a r a t i o n  of i n o r g a n j c  i o d i d e  i n  t h e  

commercial p r e p a r a t i o c s  of L - t r i i odo thyron ine  and L-thyroxine 

i n  t h e  s o l u t i o n  c o n t a l n i n g  50z v/v o f  prooylene g l y c o l  r e q u i r e d  

a mod i f i ca t ion  of t h e  s e p a r a t i o n  c o n d i t i o n s  because t h e  s p o t  a t  

t h e  o r i g i n  w a 3  d i f f u s e d .  In  o rde r  t o  r e t a i n  t h e  o rgan ic  compound 

G.002cm3 of phosphate  b u f f e r  c o n t a i n i n g  albumin had been p l aced  

on t h e  s t a r t i n g  s p o t  b e f o r e  t h e  sample was app l i ed .  The developed 

chromatographic  s t r i p s  were c u t  i n t o  narrow /0.4cm/ s e c t i o n s .  

The r e s o l u t i o n  of t h e  nlodified technique  i s  i l l u s t r a t e d  i n  Fig.2. 
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Fig .  2 Chromatographic s e p a r a t i o n  of i n o r g a n i c  i o d i d e  
from iodoorgan ic  compound i n  50% v/v propylene  
g l y c o l  s o l u t i o n s  
A - c o l m e r c i a l  p r e p a r a t i o n  of L - t r i i odo thyron ine  
B - commercial p r e p a r a t i o n  of L-thyroxine 

The chromatograms p resen ted  i n  Fig.1 and Fig.2 p e r t a i n  

t o  samples c o n t a i n i n g  r e l a t i v e l y  l a r g e  percentage  of i n o r g a n i c  

i o d i d e .  However, t h e  chromatographic  p a t t e r n  i s  e s s e n t i a l l y  

t h e  same f o r  iodoorganic  p r e p a r a t i o n s  c o n t a i n i n g  only about  

1;; of i n c r g a n i c  i o d i d e .  The chromatograms of t h e  f r e s h  
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p r e p a r a t i o n s  of L - t r i i odo thyron ine  and Rose Bengal z r e  p re sen ted  

i n  F ig .3  as examples. The mean v a l u e s  of  t h e  i o d i d e  determina-  

t i o n s  were i n  agreement ,  w i t h i n  the l imi t s  of t h e  exper imenta l  

e r r o r ,  w i th  t h e  d a t a  obta ined  by paper  e l e c t r o p h o r e s i s  i n  a 

r o u t i n e  q u a l i t y  c o n t r o l  procedure  141. However, tlie s t anda rd  

d e v i a t i o n  was about  0.2YA as compared t o  0.1% ob ta ined  by paper  

e l e c t r o p h o r e s i s .  

In a c o n t r o l  experiment  i t  was shown t h a t  when N a 1 2 5 1  i s  

a p p l i e d  t o  t h e  chromatogram 5% of t h e  a c t i v i t y  i s  adsorbed t o  

t h e  paper .  Hence, thebackground between t h e  peaks i s  n e g l i g i b l e  

i f  t h e  c o n t e n t  of i n o r g a n i c  i o d i d e  i s  about  1% of ti-& t o t s 1  

a c t i v i t y  of t h e  p r e p a r a t i o n .  
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Pig .  3 Chromatographic s e p a r a t i o n  of i n o r g a n i c  i o d i d e  
i m p u r i t i e s  from iodoorgan ic  compound 
/not  i c e  t h e  semi -1 o g n r i  t hmic s c a l e /  
A - f r e s h  p r e p a r a t i o n  of L - t r i i odo thyron ine  
B - f r e s h  p r e p a r a t i o n  of Rose Bengal 
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The chromatographic technique  descr ibed  above i s  a u s e f u l  

method f o r  fast  and easy s e p a r a t i o n  of i no rgan ic  iod ide  from 

o rgan ic  compound i n  r a d i o i o d i n a t e d  p r o t e i n s  /5/  a s  wel l  as i n  

major i od ine  l a b e l l e d  r ad iopha rmaceu t i ca l s  i n  common u s e ,  v i z  

L - t r i i odo thyron ine ,  L-thyroxine,  Rose Bengal and bromosul- 

p h t h a l e i n .  The method can be u t i l i z e d  i n  semi -quan t i t a t ive  

y n a l i t y  c o n t r o l  of l a b e l l e d  p r e p a r a t i o n s  as we l l  as f o r  t h e  

de t e rmina t ion  of unreac ted  iod ide  i n  i o d i n a t i o n  mixtures .  
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