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ABSTRACT 

Saturated solution of potassium iodide suf fers  from coloration 

on  exposure to  light due to  the  l iberation o f  iodine. DL-methionine 

and  thiourea in a concentration range from 5 t o  25 mg% demonstrated 

an  outstanding photostabil izing action for  potassium iodide solution 

when stored fo r  two hours under  high intensity f luorescent light. 

Decrease of concentration o f  either DL-methionine o r  thiourea below 

25 mg% appeared to  have no effect on the i r  stabi l izing action during 

th i s  short-term storage. Saturated solution o f  potassium iodide con- 

ta in ing 25 m g %  o f  DL-methionine remained colorless a f te r  exposure 

to  light f o r  118 hours, whereas solution containing 25 mg% o f  thiourea 

developed only  a faint yellow color. 

iodide solution was monitored by measuring the increase in absorbance 

The photostabil ity o f  potassium 

a t  353 nm. 

*To whom inquir ies should be directed. 

165 

Copyright 0 1988 by Marcel Dekker, Inc. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



166 

INTRODUCTION 

A S K E R  AND GRAGG 

Aqueous solut ions of potassium iod ide become colored on exposure 

Ascorb ic  a c i d  in a concentra- to light due t o  t h e  l iberat ion o f  iodine. 

t i o n  o f  0.018% was suggested t o  p r e v e n t  d isco lorat ion o f  potassium 

iodide solut ions ( 1 ) .  The  USPXXI-NFXVI ( 2 )  a l lows t h e  i nco rpo ra t i on  

o f  50 mg% o f  sodium th iosul fa te t o  g u a r d  against  d isco lorat ion of  potas- 

sium iod ide o ra l  solution. However, such so lut ion has been repo r ted  

t o  prec ip i ta te o u t  s u l f u r  c rys ta l s  ( 3 ) .  

Thiourea a n d  methionine were u s e d  by A s k e r  e t  at. (4)  as photo- 

stabi l iz ing agents f o r  reserp ine solutions. Therefore,  it appeared 

wor thwhi le  t o  invest igate t h e  inf luence of these t w o  pho top ro tec t i ve  

agents o n  photodegradat ion o f  Potassium Iod ide Ora l  Solut ion USPXXI- 

NFXVl .  

The  abso rp t i on  spect rum o f  iodine in aqueous potassium iod ide 

solut ions shows a peak a t  353 nm (5)  which Benesi  a n d  H i l denbrand  (6) 

a t t r i b u t e  t o  t r i i od ide  i o n  formed by in teract ion of  iodine func t i on ing  a s  

a n  ac id w i t h  iodide ion funct ion ing as a base. Therefore,  t h e  increase 

in absorbance a t  353 n m  of potassium iodide so lut ion a s  a r e s u l t  o f  lib- 

erat ion o f  iod ine can b e  followed t o  monitor t h e  photodegradat ion o f  

potassium iod ide solut ion.  

EXPERIMENTAL 

Mater ia ls:  Potassium iodide, iodine, DL-methionine a n d  th iourea were 

obtained f rom commercial sources in pharmaceutical o r  reagent  g r a d e  

a n d  were used wi thout  f u r t h e r  pu r i f i ca t i on .  

Equipment : 

w i th  two 30-inch, 40 wat t  Sylvania f luorescent lamps t o  se rve  as t h e  

light source. 

The  fol lowing were used  : a l i gh t - s tab i l i t y  cabinet  equ ipped  
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Exposure to  Light: Solutions contained in l-ounce flint glass prescr ip-  

t ion bottles were placed 7 cm from the light source in the I ight-stabi l-  

ity cabinet. 

Procedures : 

Solutions for Light Exposure: 

w i t h  and without the photoprotective agents were placed in 1-ounce 

flint glass prescript ion bott les and exposed to  light. 

photostabilizes were also exposed to  light to  serve as blanks. 

t ra t ion of the photoprotective agents used were 5,  10 and 25  mg%. 

Duplicate 1-ml samples were withdrawn from each bot t le  and  were 

The light intensity was maintained a t  1350  foot candles. 

Saturated solutions o f  potassium iodide 

Solutions o f  the  

Concen- 

appropriately di luted w i t h  dist i l led water before reading the  absorbance 

a t  353  nm against the appropriate blanks. 

was recorded. The absorbance o f  K 1 3  was found t o  obey Beer's law 

from a cal ibrat ion curve  prepared by adding various concentration of 

iodine t o  5 0 %  solution o f  potassium iodide. 

The average absorbance 

DISCUSSION OF RESULTS 

It is 'evident from Figure 1 that  the t r i iod ide ion was progressively 

formed during exposure to  light as a resul t  o f  the l iberation o f  iodine. 

However, no tr i iodide ion appeared to  be  formed in potassium iodide 

solutions containing either DL-methionine o r  thiourea. These solutions 

remained colorless and demonstrated v i r tua l l y  no absorbance a t  353  nm. 

On the other hand saturated solution o f  potassium iodide f ree  o f  these 

two stabil izers developed a yellowish brown color due to  the  l iberation 

of iodine. Decrease o f  concentration o f  either thiourea or  DL-methio- 

nine below 25 mg% appeared to have no effect on  the i r  photostabi l izing 

action during the 2-hour exposure period. Preliminary s tudy  o f  long- 

term exposure to  light f o r  718 hours showed tha t  potassium iodide solu- 

t ion containing 25 mg% of  DL-methionine remained colorless whereas 
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FIGURE 1 

Ef fec t  o f  DL-methionine and thiourea on  t h e  photostabi l i ty  of saturat -  
e d  solut ion of potassium iodide. Key :  o - Saturated solut ion o f  
potassium iodide, --- Saturated solut ion o f  potassium iod ide + 2 5  
mg% of e i ther  DL-methionine o r  th iourea. 

solut ion containing 25 mg8 of th iourea developed a v e r y  fa in t  yellow 

color. On t h e  other  hand solut ion of potassium iodide f r e e  o f  these 

stabi l izers developed a d a r k  yel lowish b r o w n  color. 
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