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UNIFORMITY OF CHLORAMPHENICOL DISTRIBUTION WITHIN TUBES OF 
PROPR I ETARY CHLORAMPHEN I COL 1% EYE 0 I NTMENT 
E.G.P. Powell ,  Regional Q u a l i t y  Cont ro l  Laboratory,  
S e f t o n  Genera l  H o s p i t a l ,  Smithdown Road, Liverpool ,  L15 2HE. 

Chloramphenicol 1% eye ointment  h a s  been used f o r  many y e a r s  wi thout  our  being 
aware of  any problems. Complaints  t h a t  one p a r t i c u l a r  ba tch  w a s  s o  s o f t  and 
runny t h a t  i t  came o u t  o f  p a t i e n t s  eyes  l e d  t o  an i n v e s t i g a t i o n .  P h y s i c a l  
examinat ion con'-irmed t h e  product. t o  be V F ~ J  sort, 2nd c h e i i r e l  I n n l v s i n  
z h w e d  t h e  ch1oramy:henicol c o n t e n t ,  when determined by t h e  BF method, t o  be 
o u t s i d e  t he  l i m i t s  o f  +/- 9; o f  s t a t ed  content .  To e s t a b l i s h  t h e  e x t e n t  o f  t h e  
nn,7blem, s e v e r a l  t u b e s  from t h i s  and o t h e r  ba tches  were exasined.  The r e s u l t s  
( T a b l e  1)  show t h a t  t h e  c o n s i s t e n c y  and chloramphenicol c o n t e n t  var ied .  
The 3P assay r e q u i r e s  I g ,  t h i s  l i m i t s  t h e  number o f  t es t s  t h a t  can be c a r r i e d  
o u t  on a n  i n d i v i d u a l  4g tube. S i n c e  t h e  normal dose is approximately 50 - 100 
mg, a method of  a n p r o p r i a t e  s e n s i t i v i t y  would be d e s i r a b l e  t o  permi t  d e t a i l e d  
a n a l y s i s  o f  i n d i v i d u a l  tubes.  An HPLC method has  been developed i n  which 1OOmg 
o f  t h e  ointment  is d i s s o l v e d  i n  to1uene:methanol 9 0 : l O  c o n t a i n i n g  an i n t e r n a l  
s t a n d a r d  (n i t robenzene)  and chromatographed on a C 1 8  r e v e r s e d  phase column u s i n g  
methano1:water 62.5:37.5 at  a flow r a t e  of lml/min w i t h  d e t e c t i o n  a t  2?8~n.  A 
good s e p a r a t i o n  ( F i g  1)  is o b t a i n e d  w i t h  a l i n e a r  response  o v e r  t h e  range 
0.C1 - Z.Omg/ml. 
Using t h i s  method more than  40 b a t c h e s  o f  chloramphenicol  1% eye ointment  from 
t h r e e  manufacturers  have been examined. The r e s u l t s  (Table  2) show a wide 
y a r i a t i o n  i n  measured chloramphenicol  content .  Product  A showed t h e  g r e a t e s t  
v a r i a t i o n ,  a l though not  a l l  b a t c h e s  were bad, Product  B showed less v a r i a t i o n  
and Product  C was uniform. These r e s u l t s  can be r e l a t e d  t o  v i s u a l  o b s e r v a t i o n s  
t h a t  a small, but v a r i a b l e  q u a n t i t y  o f  a c l e a r  o i l  s e p a r a t e s  from t h e  ointment  
mass. T h i s  o i l  was i d e n t i f i e d  as l i q u i d  p a r a f f i n .  S e p a r a t i o n  does not  appear  
t o  occur  t o  t h e  same e x t e n t  w i t h  every t u b e  from t h e  same b a t c h  and v a r i e s  
between products. 
White and yel low s o f t  p a r a f f i n s  are poorly def ined  mixtures  of a l i p h a t i c  
hydrocarbons. They a r e  normally mixed wi th  l i q u i d  p a r a f f i n  and/or l a n o l i n  t o  
produce a n  eye ointment o f  s u i t a b l e  consis tency.  I f  t h e  formula t ion  is inade- 
q u a t e  or u n s t a b l e  then ,  under  a d v e r s e  condi t ions ,  p a r a f f i n  l i q u i d  can bleed 
o u t  o f  t h e  eye ointment  base. The chloramphenicol w i l l  be concent ra ted  i n  t h e  
remaining ointment and reduced i n  t h o s e  p a r t s  o f  t h e  ointment  c o n t a i n i n g  a high 
l e v e l  of p a r a f f i n  l i q u i d .  When t h i s  occurs  t h e  p a t i e n t  w i l l  not  r e c e i v e  a 
c o n s i s t e n t  product. 
The HPLC method developed allows chloramphenicol t o  be measured i n  samples of  
1OOmg or less ,  e q u i v a l e n t  t o  a n  i n d i v i d u a l  dose. V a r i a t i o n s  i n  chloramphenicol 
c o n t e n t  have been d e t e c t e d  which could  not  be measured by t h e  Bp method. Two 
o f  t h e  t h r e e  products  examined cannot  be considered s a t i s f a c t o r y  i n  terms o f  
chloramphenicol d i s t r i b u t i o n  when ana lysed  by t h i s  method. 

Table  1 Chloramphenicol c o n t e n t  (BP) 
q Batch Appearance I I  

1 A  
2A I I 1  0.80 v e r y  s o f t  

1-02 s o f t  
3 0.96 s o f t  

Table  2 Chloramphenicol d i s t r i b u t i o n  

Batch $ 
0.21 0.51 0.71 (7.W 1 A  

3A 1.24 0.39 1.12 0.90 
2A 1.01 0.82 1.10 0.71 

1 E  I.W r.61 1.07 0.76 
IC 0.98 0.99 1.02 1.02 
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