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(E thoxy)F-oc ty l  phenol ( T r i t o n  X45,  Rohm & Haas Ltd. ,  Lennig House, Ilasons 
Avenue, Toydon) and o t h e r  members of the  polyethoxyalkyl  phenol group of non- 
i o n i c  s u r f a c t a n t s  possess  a n t i b a c t e r i a l  a c t i v i t y  (Lamikanra & Allwood, 1 9 7 6 ) .  
These compounds a l s o  enhance t h e  a n t i m i c r o b i a l  a c t i v i t y  of p-hydroxybenzoate 
esters, i n  c o n t r a s t  t o  o t h e r  non-ionic s u r f a c t a n t s  (Allwood, 1 9 7 3 ) .  The i n f l u -  
ence of T r i t o n  X45 on t h e  a n t i s t a p h y l o c o c c a l  a c t i o n  of o t h e r  common preserva- 
t i v e s  was t h e r e f o r e  s tud ied .  B a c t e r i c i d a l  a c t i v i t y  was  assessed  i n  0.167 moles/ l  
phosphate b u f f e r  pH 7.2  a g a i n s t  washed suspensions of Staphylococcus aureus 
NCTC 3761,  c o n t a i n i n g  C. lo7 v i a b l e  c e l l s / m l .  The recovery  medium (Lamikanra & 
Allwood, 1 9 7 6 )  contained 3% Tween 8 0 ,  0 .2% L e c i t h i n  and 0.1% sodium th ioglycol -  
l a t e .  Time/log surv ivor  curves  f o r  0.001% benzalkonium c h l o r i d e ,  ch lorhexid ine  
g luconate  and thiomersal  were i n i t i a l l y  l i n e a r  b u t  t h e  s l o p e s  were reduced a f t e r  
2-4 l o g  c y c l e s ,  except  i n  t h e  c a s e  of thiomersal  which was  cons iderably  l e s s  
a c t i v e .  The a d d i t i o n  of 0.0005% o r  0.005% T r i t o n  X45 increased  t h e  i n i t i a l  
s l o p e s  of t h e  curves  and delayed t h e  o n s e t  of t h e  r e d u c t i o n s  i n  i n a c t i v a t i o n  
r a t e s ,  p a r t i c u l a r l y  w i t h  c h l o r h e x i d i n e  and thiomersal .  The t imes requi red  t o  
reduce v i a b l e  counts  by 2 l o g  c y c l e s  f o r  combinations of p r e s e r v a t i v e s  and 
T r i t o n  X45 a r e  shown i n  t h e  t a b l e .  

P r e s e r v a t i v e  
Concentrat ion of T r i t o n  X45 

None 0.0005% 0.005% 
- >300 m 22 m None 

Benzalkonium c h l o r i d e  0.001% 5.4 m 1.75 m <1 m 

Chlorhexidine g luconate  0.001% 30 m 11.5 m 2.5 m 

Thiomersal 0.001% >300 m 100 m 20 m 

The i n f l u e n c e  of T r i t o n  X45 on the  e f f e c t s  of ch lorhexid ine  on c e l l  suspensions 
was f u r t h e r  s tud ied .  T r i t o n  X45 i n c r e a s e s  c e l l  permeabi l i ty  (Lamikanra & 
Allwood, 1 9 7 7 ) .  Therefore ,  t h e  i n f l u e n c e  of s u r f a c t a n t  on chlorhexidine-induced 
K+ l o s s  was measured. 
p r e s e n t  wi th  equimolar c o n c e n t r a t i o n s  of ch lorhexid ine .  
c e n t r a t i o n s  of T r i t o n  X45 which a lone  caused n e g l i g i b l e  K+ loss .  
ch lorhexid ine  was a l s o  increased  i n  t h e  presence of T r i t o n  X45.  Therefore ,  
T r i t o n  X45 appears  t o  i n c r e a s e  p e n e t r a t i o n  of ch lorhexid ine  i n t o  c e l l s  and 
enhances drug-induced membrane damage. 
pendent ly  t o  membrane damage. 
a c t i o n  of T r i t o n  X45-induced enhancement of p r e s e r v a t i v e  a c t i v i t y .  
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There was an increased  leakage of K+ when T r i t o n  X45 was 

The uptake of 
This  occurred a t  con- 

The s u r f a c t a n t  may a l s o  c o n t r i b u t e  inde- 
This  provides  evidence f o r  t h e  p o s s i b l e  mode of 


