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In t roduct ion  

povidone iod ine  i s  a complex between molecular i o d i n e  and polyvinyl  pyrrol idone 
,Jhich possesses  s e v e r a l  advantages over molecular i o d i n e  inc luding:  
, t a b i l i t y ,  s i m i l a r  a n t i m i c r o b i a l  a c t i v i t y ,  much lower v o l a t i l i t y ,  lower t o x i c i t y ,  

g r e a t e r  water  s o l u b i l i t y .  Iod ine  i s  an o x i d i s i n g  agent  and may be reduced to  
iodide by many s p e c i e s ,  one of  which i s  formate ion .  

g r e a t e r  

Povidone iod ine  r e a c t s  i n  
s i m i l a r  way wi th  formate,  and a s tudy of t h i s  r e a c t i o n  i s  presented .  

Study of the  React ion Between Sodium Formate and Povidone Iodine 
i n  D i l u t e  Aqueous Solu t ion  

2. 

men sodium formate c o n c e n t r a t i o n  i s  v a r i e d  i n  the range 0.1% w/v - 1.0% w/v the  
rate of  decomposition of  iod ine  i s  d i r e c t l y  propor t iona l  to  the  sodium formate 
concentrat ion.  
(0.015 - 0.10% w/v povidone i o d i n e ) ,  the o v e r a l l  r e a c t i o n  r a t e  i s  i n v e r s e l y  pro- 
por t iona l  to  the i n i t i a l  a v a i l a b l e  iod ine  concent ra t ion .  For any i n i t i a l  l e v e l  of 
,va i lab le  iod ine  the r e a c t i o n  appears  t o  be f i r s t  o rder  wi th  r e s p e c t  t o  a v a i l a b l e  
iodine f o r  a cons iderable  p a r t  of the r e a c t i o n .  There i s  no s i g n i f i c a n t  change i n  
reac t ion  r a t e  i n  the pH range 3.0 - 9.0. There i s  a s t r o n g  temperature  dependence 
for  the r e a c t i o n  s t u d i e d  and an Arrhenius p l o t  produces a s t r a i g h t  l i n e ,  g iv ing  an 
a c t i v a t i o n  energy of ~ 3 0 . 5  k cal/mole. 
inverse ly  propor t iona l  t o  i o d i d e  i o n  concent ra t ion .  The mechanism of the re- 
ac t ion  can be explained according t o  the fol lowing equat ions  which r e p r e s e n t  a two 
s tage process ,  i . e .  f i r s t  the genera t ion  of iod ine  (equat ion  1) followed by the 
reac t ion  (equat ion  2) between i o d i n e  and sodium formate,  g i v i n g  i o d i d e ,  carbon 
dioxide,  and hydrogen ions :  

In the range of 15 pg/cm3 - 100 pg/cm3 of  a v a i l a b l e  i o d i n e  

The r a t e  of  decomposition of iod ine  i s  

PVP.12 PVP + I2 ..... (1) 
I2 + HCO- -21- + H+ + C 0 2  ..... ( 2 )  2 

3. Development of D i s i n f e c t i n g  System 

Taking i n t o  account  the  k i n e t i c  d a t a  f o r  the povidone iodine/sodium formate sys  tern, 
a d i s i n f e c t i n g  system has been designed such t h a t  a f t e r  N 45 min a t  2OoC a l l  the  
iodine i n i t i a l l y  p r e s e n t  has been converted t o  i o d i d e  ion. 
I n i t i a l  experimental  work w i t h  v a r i o u s  iod ine  c o n c e n t r a t i o n s  showed t h a t  a c o n s t a n t  
leve l  of 15 pg/cm3 i o d i n e  k i l l e d  a 106 organism/cm3 cha l lenge  of  t es t  organisms 
(Staphylococcus aureus (NCTC 6571), Pseudomonas aeruginosa  (NCTC 6750), Escher ich ia  
Coli (NCTC 8 6 )  and Candida a l b i c a n s  (No.3153 London School of  Tropica l  Medicine)) 
within 15 minutes. Cons idera t ion  of r e a c t i o n  k i n e t i c s  led t o  the  s e l e c t i o n  of an 
i n i  t i a l  concent ra t ion  of 50 pg/cm3 a v a i l a b l e  iod ine  which would exceed the minimum 
microbiological  c r i t e r i o n  f o r  the  d i s i n f e c t i n g  system. 
One p o s s i b l e  a p p l i c a t i o n  of the  system has been the  d i s i n f e c t i o n  of p r o s t h e t i c  
hydrogels, p a r t i c u l a r l y  h y d r o p h i l i c  c o n t a c t  lenses .  Poly-(2-hydroxyethyl methac- 
r y l a t e )  hydrogel (polyHEMA) was s e l e c t e d  f o r  up take / re lease  s t u d i e s  wi th  povidone 
iodine.  
s o l u t i o n .  The system i s  e f f e c t i v e  between 15'C and 30°C f o r  the  concent ra t ion  of  
iodine chosen (50 pg/cma and f o r  0.5% sodium formate. 
The complete system, d i s i n f e c t a n t  and n e u t r a l i s i n g  agent  can be combined i n  t a b l e t  
O r  powder form, s u i t a b l e  f o r  a d d i t i o n  t o  p u r i f i e d  water .  
done iod ine  can be presented i n  t a b l e t  form s u i t a b l e  f o r  a d d i t i o n  t o  preserved 
sodium formate s o l u t i o n .  The r e s u l t a n t  s o l u t i o n s  a f t e r  n e u t r a l i s a t i o n  a r e  a t  
n e u t r a l  pH and i s o t o n i c .  

Iodine which e n t e r e d  the polymer m a t r i x  was removed by the sodium formate 

A l t e r n a t i v e l y  the povi- 


