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0.001 - 0.01% Benzalkonium c h l o r i d e  i s  commonly used a s  a p r e s e r v a t i v e  i n  
ophthalmic s o l u t i o n s .  Being s u r f a c e  a c t i v e ,  it is  adsorbed o n t o  t h e  w a l l s  
of c o n t a i n e r s  and l o s s e s  of up t o  10% may occur  f r o m  SOlutiOnS i n  p l a s t i c  and 
g l a s s  eye drop b o t t l e s .  Typica l  d a t a  of t h i s  type are g iven  i n  t a b l e  1 for  
t h e  BAK c o n t e n t  of  a v i s c o l y s e d  p i l o p c a r i n e  formula t ion  s t o r e d  i n  polye thylene  
b o t t l e s  type C ,  d e s c r i b e d  by t h e  f a b r i c a t o r  a s  " a d d i t i v e  free".  However two 
d i f f e r e n t  a r t i f i c i a l  t e a r  formula t ions  packaged i n  nominal ly  t h e  same b o t t l e s  
show s e r i o u s  and cont inuous loss of BAK during s t a b i l i t y  t r i a l s  a t  40°. 

Bath BA2 7AY* 

Formulat ion S toraqe  Time i n  Weeks 
4 6  8 10 1 2  1 3  26 39 52 

P i l o c a r p i n e ,  pH 5 . 2  90.0 - 92.5  - - 92.5 - 94.5 94.5 
- SNPI T e a r s ,  pH 7.9 - 94.2 - - 95.5 7 2 . 2  60.4 40.5 

SNPII Tears ,  pH 8.4 9 6 , 8  - - 81.9 73.4 - - - - 

Table I .  Percentage of i n i t i a l  BAK c o n t e n t  (nominally 0.01%) f o r  ophthalmic 
s o l u t i o n s  s t o r e d  i n  polye thylene  b o t t l e s  type C a t  40°. 

I n i t i a l l y  it was cons idered  p o s s i b l e  t h a t  t h i s  w a s  due t o  complexation with 
a l k a l i n e  b u f f e r s  i n  t h e  t e a r  formula t ions .  However a f t e r  f i n d i n g  t h a t  BAK 
loss  could be r a p i d l y  a c c e l e r a t e d  by s t o r a g e  a t  50-600, f u r t h e r  s t u d i e s  showed 
no s i g n i f i c a n t  l o s s  from SNP I1 t e a r s  i n  n e u t r a l  g l a s s  eye drop  b o t t l e s  
(USP type I )  c losed  wi th  a polypropylene screw cap. 

Examination of b o t t l e  b a t c h  r e c o r d s  d i s c l o s e d  t h a t  t h e  p i l o c a r p i n e  c o n t a i n e r s  
were from a d i f f e r e n t  b a t c h  t o  those  used f o r  t h e  t e a r s  and consequent ly  
f u r t h e r  a c c e l e r a t e d  loss  s t u d i e s  were c a r r i e d  o u t  wi th  a v a r i e t y  of  po lye thylene  
(PE) ,  polypropylene (PP) and g l a s s  c o n t a i n e r s .  Table  2 shows t h a t  t h e  BAK 
l o s s  from t h e  t e a r s  i s  a s s o c i a t e d  with t h e  second b a t c h  of  t h e  PE type C b o t t l e s .  

Conta iner  * ,  Type and M a t e r i a l  SNP I1 Tears  Phosphate Buffer  
- _  

pH 8 . 5  (SO0) pH 7.9 (56O) 
Neutra l  g l a s s  ampoules (BP) - 96.9 
Neut ra l  g l a s s  (USP type I )  97.4 - 
PP: I C I  PXC 6804 96.6 93.4 
PE type  A :  BASF Lupolen 1810D 95.5 98.6 
PE type B: B a k e l i t e  DPX 527/1 - 96.9 
PE type C :  I C I  Alkathene 45, b a t c h  I - 93.6 
PE type C :  I C I  Alkathene 45, b a t c h  I I * *  28.1 72.5 

Table  2. Percentage of  i n i t i a l  BAK c o n t e n t  (nominal ly  0.01%) of A r t i f i c i a l  
Tears  and Sorensen ' s  phosphate  b u f f e r  a f t e r  4 weeks s t o r a g e .  
b o t t l e s  u n l e s s  o therwise  s t a t e d :  

F u r t h e r  d i s c u s s i o n s  wi th  t h e  s u p p l i e r  revea led  t h a t  s tearate  type  mould r e l e a s e  
a g e n t s  had been added t o  t h e  Alkathene 45 g r a n u l e s  p r i o r  t o  moulding and second 
b a t c h  of PE type C b o t t l e s .  I t  i s  apparent  t h a t  such p r a c t i c e  can r e s u l t  i n  
s e v e r e  loss of BAK, presumably due t o  i n s o l u b l e  complex formation;  SNP I1 t e a r s  
showed both  hazing and loss  of  a n t i m i c r o b i a l  a c t i v i t y .  

( *  10 m l  capac i ty  
**batch with s t e a r a t e  a d d i t i v e )  . 




