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A number of pharmacopoeias suggest  preservat ive  t e s t i n g  procedures f o r  pharma- 
c e u t i c a l s  involving inocula t ion  of organisms i n t o  preserved product and measure- 
ment of subsequent l o s s  of  v i a b i l i t y .  I n  our  inves t iga t ions  w e  have s tudied  
a spec t s  of preservat ive  t e s t i n g  known t o  a f f e c t  r e s u l t s  of such t e s t s  and t h e i r  
r e l i a b i l i t y  i n  p red ic t ing  adequate preservat ion  of manufactured products. These 
inc lude  methods f o r  maintenance, c u l t i v a t i o n  and prepara t ion  of t e s t  organisms 
and v a r i a t i o n s  i n  r e s i s t ance  of s t r a i n s  frcan d i f f e r e n t  o r ig ins .  

The BP 1980 t e s t  s t a t e s  t h a t  ' s eve ra l  subcul tures  may be needed a f t e r  r ev iva l  
before  the  organism is  i n  its optimal s t a t e ' .  This has been demonstrated f o r  some 
labora tory  s t r a i n s  by Hobbs e t  a 1  (1979). I n  t h i s  paper e f f e c t s  of successive 
subcul ture  on r e s i s t ance  o f  an Enterobacter  cloacae s t r a i n  i s o l a t e d  from a 
n u t r i t i o n a l  pharmaceutical product  compared with t h a t  of a laboratory s t r a i n  NCIY: 
5920 t o  parabens, chlorhexidine a c e t a t e  and bronopol are described.  

C e l l s  taken d i r e c t l y  from contaminated product  and from a broth  cu l tu re  of 
labora tory  s t r a i n  were subcultured success ive ly  on tryptone-soy agar (TSA), incu- 
ba t ing  at30% f o r  20-24 hours. The s e n s i t i v i t y  o f  t h e  f i r s t  four  subcultures was 
measured by c o l l e c t i n g  cells on 0.45 pm membranes, washing, resuspending i n  0.1% 
peptone water,  and inocula t ing  0 .1  m l  of  suspension (d i lu t ed  t o  10' c e l l s  ml-l) 
i n t o  9.9 m l  of a n t i b a c t e r i a l  so lu t ion  a t  23O C. Samples (1  m l )  were withdrawn a t  
i n t e r v a l s ,  i nac t iva t ed  i n  medium containing tween 80 and l e c i t h i n  f o r  chlorhexi- 
d ine  and parabens with added th iog lyco l l a t e  f o r  bronopol and surface-viable  counts 
performed on TSA using peptone water a s  d i luen t .  P l a t e s  were incubated at30°C f o r  
24 hours, counted and survivor curves drawn. 

C e l l s  i s o l a t e d  £ran the  contaminated product showed equivalent  r e s i s t ance  f r an  the  
f i r s t  t o  t h e  fou r th  subculture.  For the labora tory  s t r a i n  primary subcul tures  
showed g r e a t e r  r e s i s t ance  t o  parabens and bronopol than second and subsequent 
subcul tures  which were of equivalent  s e n s i t i v i t y .  Fran these  r e s u l t s  it seems 
reasonable t o  suggest  t h a t ,  where TSA is  used a s  c u l t u r e  media ( a s  i n  the  BP 1980 
test) ,  two subcul tures  a r e  required to ensure a cons i s t en t  response i n  preserva- 
t i v e  t e s t s .  This conclusion is supported by s imi l a r  experiments us ing  a water- 
borne s t r a i n  of Pseudanonas aeruginosa from a pharmaceutical manufacturing area  
and a labora tory  s t r a i n  NCTC 6750. 

I t  is recognised t h a t ,  of  necess i ty ,  preservat ive  tests a r e  a r t i f i c i a l  and even 
where i s o l a t e s  r a t h e r  than labora tory  s t r a i n s  are used, these  a r e  cu l t i va t ed  on 
labora tory  media and may be  subcultured many t i m e s  before  use. I n  f u r t h e r  experi- 
ments samples of contaminated pharmaceutical product and t h e  laboratory s t r a i n  of 
Ent. cloacae were inocula ted  and grown i n  f r e sh  unpreserved product a t  2 5 O ~  fo r  
17'r hours t o  g ive  10' cells m l - l .  For p re se rva t ive  t e s t i n g ,  0.2 m l  of  f r e sh ly  
contaminated product was added t o  19.8 m l  chlorhexidine so lu t ion  at23Oc. The 
product  s t r a i n  (primary subcul ture)  and labora tory  s t r a i n  (secondary subculture)  
grown on TSA were t e s t e d  i n  an equivalent  system. 

Using product s t r a i n  grown i n  a f r e s h  sample of product ,  chlorhexidine (0.002% 
so lu t ion )  produced lo3  reduction i n  c e l l  numbers i n  6 hours but  c e l l s  regrew 
wi th in  24 hours and produced c e l l  numbers g r e a t e r  than the  o r i g i n a l  inoculum s i z e  
wi th in  5 days. Attempts t o  reproduce t h i s  preservat ive  f a i l u r e  by c u l t i v a t i o n  of 
labora tory  s t r a i n  i n  unpreserved product  o r  the product  o r  labora tory  s t r a i n  grown 
on TSA were unsuccessful;  although t h e r e  was some d i f f e rence  i n  r e s i s t ance  over 
t he  i n i t i a l  per iod ,  chlorhexidine a t  t h e  some concentrat ion produced no detec table  
survivors  wi th in  6 hours and no regrowth t h e r e a f t e r  i n  a l l  t h r e e  systems. Results  
suggest  t h a t  product i s o l a t e s  cu l t i va t ed  under condit ions r e l a t i n g  t o  the  product 
may be  used t o  ob ta in  a more r e l i a b l e  ind ica t ion  of preservat ive  ef f ic iency.  
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