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THE INFLUENCE OF SOME STRUCTURALLY RELATED PLURONICS ON THE 
' HYDROLYSIS OF A S P I R I N  

J .H.  C o l l e t t ,  J u d i t h  A. Rees and D.L. Buckley, Department of Pharmacy, Univers i ty  
of Manchester M13 9PL, U . K .  

Severa l  workers have r e p o r t e d  t h a t  m i c e l l a r  concent ra t ions  of non-ionic surface-  
a c t i v e  agents  decrease t h e  r a t e  of hydro lys is  of e s t e r s  i n  aqueous s o l u t i o n .  
Increased  p r o t e c t i o n  a g a i n s t  h y d r o l y s i s  w a s  seen when molecular  modi f ica t ion ,  i n  
an ester s e r i e s ,  favoured m i c e l l a r  entrapment (Smith and o t h e r s ,  1974). However, 
t h e r e  i s  l i t t l e  information on the  e f f e c t  of change of s u r f a c t a n t  s t r u c t u r e  on 
the  p r o t e c t i o n  of e s t e r s .  This  r e p o r t  descr ibes  the  i n f l u e n c e  of s t r u c t u r a l l y  
r e l a t e d  polyoxyethylene-polyoxypropylene block polymers (PLURONICS) on the  hydro- 
l y s i s  of a s p i r i n .  
mon hydrophobe and an i n c r e a s i n g  hydrophi l ic  conten t .  

Degradation and s o l u b i l i t y  s t u d i e s  w e r e  c a r r i e d  out a t  37' and a t  pH 1.0 and 5.0. 
Density measurements f o r  p a r t i a l  molar volumes and volume f r a c t i o n  c a l c u l a t i o n s  
were made using an Anton Paar  d e n s i t y  meter. 

The aqueous s o l u b i l i t y  of a s p i r i n  a t  pH 1.0 w a s  5.85 m g  m 1 - l .  
a s p i r i n  s o l u b i l i t y  was  seen  i n  concent ra t ions  of P l u r o n i c s  L63, L64 and P65 up 
t o  10% w/v. I n  the case  of F68 a two-fold i n c r e a s e  i n  s o l u b i l i t y  was seen i n  a 
4% wlv s o l u t i o n .  

Hydrolysis  of a s p i r i n  i n  aqueous s o l u t i o n  and i n  s o l u t i o n s  conta in ing  d i f f e r e n t  
concent ra t ions  of P l u r o n i c s  proceeded as a f i r s t  o rder  r e a c t i o n  a t  pH 1.0 and 
pit 5 .0 .  
F68. 
t r a t i o n s  up t o  10% w/v i n  t h e  c a s e  of F68, whereas n o n - l i n e a r i t y  was observed 
above 7% w/v i n  L63, L64 and P65. The r e s u l t s  are summarised i n  T a b l e  1. 

Table 1. F i r s t  o rder  r a t e  c o n s t a n t s  (min-l x lo4)  i n  aqueous P luronic  s o l u t i o n s  
a t  pH 1.0. 

The P l u r o n i c s  used were L63, L64, P65 and F68, having a com- 

No i n c r e a s e  i n  

A t  pH 5.0,  t h e  maximum p r o t e c t i o n  seen was 3% i n  the  presence of 7% w/v 
A t  pH 1.0 r e a c t i o n  r a t e  c o n s t a n t s  were l i n e a r l y  r e l a t e d  t o  P luronic  concen- 

% W I V  L6 3 L64 P65 F68 
1 1.602 1.628 1.638 1.843 
3 1.214 1.253 1.258 1.687 
5 1.058 1.050 1.051 1.589 
7 0.890 0.909 0.932 1.503 

On a weight b a s i s ,  L63 provided g r e a t e s t  p r o t e c t i o n  a g a i n s t  h y d r o l y s i s ,  but  on a 
molar b a s i s  the t rend  i n d i c a t e d  t h a t  F68 was more e f f i c i e n t .  As  expected t h e  
p r o t e c t i o n  per  equiva len t  of oxyethylene decreased wi th  i n c r e a s i n g  oxyethylene 
conten t .  I n  c o n t r a s t ,  p r o t e c t i o n  as a func t ion  of mole f r a c t i o n  hydrophobe and 
of volume f r a c t i o n  of P luronic  were of t h e  same order  f o r  L63, L64 and P65, 
whereas t h e r e  was a three- fo ld  enhancement i n  the p-esence of F68. These r e s u l t s  

series.  From a cons idera t ion  of s o l u b i l i t y  d a t a  i t  i s  probable  i n  the case of 
F68 t h a t  m i c e l l a r  s o l u b i l i s a t i o n  p r o t e c t s  t h e  as  i r i n  molecule .  Rate cons tan ts  
f o r  h y d r o l y s i s  of a s p i r i n  i n  aqueous (2.07 x l&min-l) and m i c e l l a r  phases 
(1.17 x 10 4min-1) of F68 have been c a l c u l a t e d  from p l o t s  of observed r a t e  con- 
s t a n t s  a g a i n s t  a f u n c t i o n  of volume f r a c t i o n  of F68 and mice1lar:aqueous p a r t i -  
t i o n  c o e f f i c i e n t  f o r  a s p i r i n  (Mi tche l l  & Broadhead, 1967) .  The p r o t e c t i v e  mecha- 
nisms opera t ing  with L63, L64 and P65 are l e s s  obvious. 

i n d i c a t e  t h a t  two s e p a r a t e  p r o t e c t i v e  mechanisms are o p e r a t i n g  i n  the  P luronic  
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