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THE INTERACTION OF THIOMERSAL AND CHLORHEXIDINE GLUCONATE WITH 
* i  PLASTICS .AND GLASS 
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The concent ra t ions  of a n t i m i c r o b i a l  agents  i n  commercially a v a i l a b l e  s o l u t i o n s  
f o r  t h e  d i s i n f e c t i o n  o f  s o f t  c o n t a c t  l e n s e s  have been shown t o  decrease  on  s t o r -  
age (Richardson e t  a l ,  1977). Such s o l u t i o n s  a r e  f r e q u e n t l y  packed i n  poly- 
propylene o r  polyethylene c o n t a i n e r s  a l though i n t e r a c t i o n s  between p l a s t i c s  and 
p r e s e r v a t i v e s ,  which may r e s u l t  i n  a reduct ion  of t h e  a n t i m i c r o b i a l  concent ra t ion  
below e f f e c t i v e  l e v e l s ,  a r e  wel l  documented. Glass i s  g e n e r a l l y  considered t o  be 
i n e r t  but l i t t l e  has been repor-bed 011 i t s  s u i t a b i l i t y  f o r  c o n t a i n e r s  o f  contac t  
l e n s  s o l u t i o n s .  

The i n f l u e n c e  of  the  n a t u r e  of t h e  conta iner  on the  l o s s  o f  ch lorhexid ine  gluco- 
n a t e  and thiomersal  from a s o l u t i o n  s u i t a b l e  f o r  the d i s i n f e c t i o n  of s o f t  contac t  
l e n s e s  w a s  i n v e s t i g a t e d .  

The s o l u t i o n ,  conta in ing  ch lorhexid ine  gluconate  (0.0050,h W/V) and th iomersa l  
( O . O O P $  w/v), w a s  s t o r e d  i n  polypropylene,  po lye thylene ,  amber g l a s s  and c l e a r  
g l a s s  c o n t a i n e r s  under v a r i o u s  condi t ions .  The Lhiomersal and ch lorhexid ine  
g luconate  conten ts  were measured a t  i n t e r v a l s  f o r  up t o  two y e a r s  by methods 
based on those of Neurath (1961) and Holbrook (1958) r e s p e c t i v e l y .  

The decrease  i n  concent ra t ion  of ch lorhexid ine  and Lhiomersal v a r i e d  depending 
upon t h e  conta iner  i n  which t h e  s o l u t i o n  was s t o r e d  and can be i l l u s t r a t e d  by the 
daLa f o r  s torage  aL room temperature  i r i  t h e  dark f o r  s i x  months. The thiomersal  
concent ra t ions  of s o l u t i o n s  s t o r e d  i n  g l a s s  conta iners  were unchanged but  f e l l  by 
47; and lffh of t h e  i n i t i a l  v a l u e  a f t e r  s torage  i n  polypropylene and polye thylene 
r e s p e c t i v e l y .  The l o s s  o f  c h l o r ~ h e r i d i n c  was s i m i l a r  Lo thaL o f  thioniersal  from 
s o l u t i o n s  s t o r e d  i n  polypropylene and polyethylene.  However, when s t o r e d  i n  
amber glass and c l e a r  g l a s s  conlair icrs  L h r  clilorlresidine coiiceritraLioii was re- 
duced ~ i y  1676 arid 2776 r e s p e c t i v e l y .  
i n  t.Iiis r e s p e c t  i s  u s u a l l y  considered t o  be incrL. 

Chlorhexidine arid Lhi omersal both cxhi  b i  Led l igh t -acce lera ted  degrada t ion  a g a i n s t  
which amber g l a s s  o f f e r e d  good p r o t e c t i o n .  Alt,liough mbcr g l a s s  would be Lhe 
c o n t a i n e r  o f  c h o i c e  f o r  a s o l u t i o n  conLaiiiitig thiomersal  a l o n e ,  polypropylene i s  
more s u i t a b l e  f o r  l o n g  Lerm s t o r a g e  of Lhe soluLioii conta in ing  both chlorhcxidine 
and Lhiornersal due Lo t h e  greaLer  l o s s  01 chlorhexidine from g l a s s  c o n t a i n e r , s .  

The r e s u l t s  o f  on-going s t o r a g e  t e s l s  should h e l p  t o  e l n c i d a l e  t h c  mechanism o f  
i n t e r a c t i o n  of  ch lorhexid ine  and Lhiomersal with p l a s t i c  and g l a s s .  A preserv-  
a t i v e  whicli i n t e r a c t s  by s u r f a c e  a d s o r p t i o n  only w i l l  I)c l o s t  from s o l u t i o n  urlLi1 
Lhe s u r f a c e  of t h e  c o n t a i n e r ,  whcther i L  i s  g l a s s  o r  p l a s t i c ,  i s  sa tura tc t l .  
However, i f  the  p r e s e r v a t i v e  i s  a b l e  to absorb i n t o  p l a s t i c  iL w i l l  be l o s t  t o  a 
g r e a t e r  e x t e n t  and i f  v o l a t i l e ,  i t s  conccriLration i n  so lu t io i i  w i l l  coriLinue t o  
f a l l  as i t  evaporates  from Lhe e x t e r n a l  s u r f a c e ,  (Richardson e t  a l ,  1977). 
These r e s u l t s  i l l u s t r a t e  t h a t  c o n t a i n e r  m a t e r i a l  and i t s  opac i ty  must be con- 
s i d e r e d  i n  Lhe selecLion of  a s u i t a b l e  conta iner  f o r  t h e  s t o r a g e  of s o f t  contac t  
l e n s  s o l u t i o n s  and i n d i c a t e  p r o h i b i t i o n  of the  use of p l a s t i c s  i n  favour  o f  
g l a s s ,  as has  been demanded by some a u t h o r i t i e s ,  may be inadvisable .  
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