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T h e  Un i t ed  S t a t e s  Pharmacopoeia1  [USPI [XIXI, 1975,  A n t i m i c r o b i a l  Agents .  E f f e c t -  
i v e n e s s  Test i n t e n d s  t o  p r o v i d e  a b a s i s  f o r  r o u t i n e  p r e d i c t i o n  o f  ' i n  u s e '  
e f f i c i e n c y  o f  a n t i m i c r o b i a l  p r e s e r v a t i v e s  i n  n u l t i d o s e  p a r e n t e r a l ,  o t i c ,  n a s a l  
and  o p t h a l m i c  s o l u t i o n s .  
Pharmacopoeia ,  b u t  f o r  a w i d e r  r a n g e  o f  f o r m u l a t i o n s .  Moore (19781 has  r e p o r t e d  
on t h e  p o o r  r e p r o d u c i b i l i t y  be tween l a b o r a t o r i e s  and  low p r e d i c t i v e  e f f i c i e n c y  
o f  t h e  USP t e s t .  We c o n s i d e r  t h a t  t h e  s u g g e s t e d  t e s t  o r g a n i s m s ,  methods of 
c u l t u r e  ma in tenance  and  t h e  wide  l a t i t u d e  g i v e n  f o r  c h o i c e  o f  growth  media f o r  
i nocu lum p r e p a r a t i o n ,  w i l l  resul t  i n  t es t s  o f  p o o r  r e p r o d u c i b i l i t y  and o f  low 
p r e d i c t i v e  e f f i c i e n c y  w i t h  r e s p e c t  t o  ' i n  u s e '  c o n d i t i o n s .  T h e  ESP 
tes t s  were per formed upon t es t  f o r m u l a t i o n s  c o m p r i s i n g  n u t r i e n t  b r o t h  
[Oxoid  C M 1 )  c o n t a i n i n g  v a r y i n g  c o n c e n t r a t i o n s  o f  t h i o m e r s a l ,  benza lkonium 
c h l o r i d e ,  o r  c h l o r h e x i d i n e .  The f o r m u l a t i o n s  were c h a l l e n g e d  w i t h  Staphyloccous 
ameus ATCC 6538, Candida a l b i c m s  ATCC 10231, Escherichia c o l i  ATCC 8739 and  
Pseudomonas aemginosa ATCC 9027, grown i n  complex media o r  s y n t h e t i c  media 
d e f i c i e n t  i n  ca rbon  s u b s t r a t e ,  p h o s p h a t e ,  o r  ammonium i o n s .  T h e  test fo rmula -  
t i o n s  e i t h e r  p a s s e d  w i t h  e a s e  o r  f a i l e d  depend ing  on t h e  i nocu lum used .  M I C  
d e t e r m i n a t i o n s  were conduc ted  i n  p a r a l l e l  t o  t h e  USP t e s t  and  were a b l e  t o  
d e t e c t  t h e  v a r i a t i o n  i n  p r e s e r v a t i v e  s e n s i t i v i t y  o f  t h e  i nocu lum and were  
p r e d i c t i v e  o f  t h e  USP t e s t  r e s u l t .  A complex i n t e r - r e l a t i o n s h i p  was obse rved  
between t h e  mic ro -o rgan i sms ,  c o n d i t i o n s  f o r  growth  o f  t h e  i n o c u l a ,  t y p e  o f  
p r e s e r v a t i v e  and d e g r e e  o f  e f f e c t i v e n e s s .  

Many i s o l a t e s  of Pseudomonas, Citrobacter, Acinetobacter, Moraxella, Alcaligenes, 
Aspergillus,  Saccharornyces, Cladosporim and Penicil l iwn s p e c i e s  have been 
o b t a i n e d  from v a r i o u s  e n v i r o n m e n t s  and s p o i l e d  p h a r m a c e u t i c a l  and  c o s m e t i c  
f o r m u l a t i o n s  w h i c h  a g g r e s i v e l y  deg raded  p r e s e r v a t i v e s ,  d i s i n f e c t a n t s ,  s u r f a c t a n t s ,  
l i p i d s ,  po lymers  and medicaments  i n  s i m p l e  m i n e r a l  s a l t s  media o r  t h e  f o r m u l a t i o n s  
t h e m s e l v e s .  W i t h i n  two s u b c u l t u r e s  on s t a n d a r d  l a b o r a t o r y  media [ e . g .  n u t r i e n t  
a g a r ,  p o t a t o - d e x t r o s e  a g a r )  t h i s  s p o i l a g e  a g g r e s s i v e n e s s  h a d ,  i n  a l a r g e  number 
o f  i n s t a n c e s ,  been i r r e v e r s i b l y  l o s t  o r  d r a m a t i c a l l y  d i m i n i s h e d .  

I n  o r d e r  t o  o b t a i n  g r e a t e r  r e p r o d u c i b i l i t y  o f  p r o d u c t  t e s t i n g  between l a b o r a t o r i e s  
w e  s u g g e s t  t h e  need f o r  t h e  g rowth  medium and method o f  i nocu lum p r e p a r a t i o n  t o  be 
r i g i d l y  d e f i n e d .  M I C  d e t e r m i n a t i o n s  s h o u l d  be i n c l u d e d  i n  t h e  p r o t o c o l  f o r  t h e  
t e s t  i n o c u l a .  Conf idence  i n  t h e  end r e s u l t  o f  t h e  t e s t  c o u l d  t h e n  be  g a i n e d  w h e n  
t h e  s e n s i t i v i t y  of t h e  t e s t  s t r a i n s  [MICI f a l l s  between se t  l i m i t s  f o r  each  
p r e s e r v a t i v e  and t e s t  o rgan i sm.  We f u r t h e r  recommend t h a t  i f  these  t e s t s  a r e  t o  
be  of s i g n i f i c a n t  v a l u e  i n  p r e d i c t i n g  t h e  b e h a v i o u r  o f  f o r m u l a t i o n s  t o  ' i n  use '  
c h a l l e n g e s ,  t h e n  r e a l i s t i c  c o n t a m i n a n t s  and s p o i l a g e  o rgan i sms  s h o u l d  be used .  
They s h o u l d  be m a i n t a i n e d  i n  media d e s i g n e d  t o  r e t a i n  t h e i r  s p o i l a g e  p o t e n t i a l .  
T h e  b e h a v i o u r  o f  these  o rgan i sms  i n  p r e s e r v a t i v e  f r e e  f o r m u l a t i o n s  s h o u l d  be  
i n c l u d e d  i n  t h e  t e s t  and  c o n s i d e r a t i o n  g i v e n  t o  t h e  i n c l u s i o n  o f  mixed i n o c u l a  
f o r  c h a l l e n g e s  [ e . g .  see Yablonsk i  1972; Cowen and  S t e i g e r  197E; Bever idge  
1975 I .  
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