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Vegetable o i l /non- ionic  s u r f a c t a n t  mix tures  can  be  formula ted  such  t h a t  self- 
e m u l s i f i c a t i o n  o c c u r s  when t h e  m i x t u r e s  make c o n t a c t  w i t h  aqueous s o l u t i o n s .  
Se l f -emuls i fy ing  f o r m u l a t i o n s  may be u s e f u l  v e h i c l e s  f o r  t h e  a d m i n i s t r a t i o n  o f  
l i p o p h i l i c  d r u g s  by  t h e  o r a l  r o u t e  b u t  as  y e t  l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  
about  t h e  effects of a )  i n c l u s i o n  of  drug i n  t h e  f o r m u l a t i o n  or b) t h e  gastric 
c o n t e n t s  on t h e  e f f i c i e n c y  of e m u l s i f i c a t i o n .  
A range of  c o n c e n t r a t i o n s  of  benzoic  a c i d  were d i s s o l v e d  i n  a s e l f - e m u l s i f y i n g  
system (30%w/w Tween 85/ 70$w/w Miglyol 812). The e f f i c i e n c i e s  of  e m u l s i f i c a t i o n  
of t h e s e  f o r m u l a t i o n s  i n  d i s t i l l e d  water and i n  0.1M H C 1  a t  25OC were compared 
us ing  methods p r e v i o u s l y  d e s c r i b e d  (Pouton 1984). Table 1 lists t h e  emulsifica- 
t i o n  times (tgo) and t h e  r e s u l t a n t  mean p a r t i c l e  s i z e s  (Coul te r  Nanosizer). 

Table 1 .  E f f i c i e n c y  of  e m u l s i f i c a t i o n  as a f u n c t i o n  o f  benzoic  a c i d  c o n t e n t  
~~ _ _ ~ ~  

%w/w benzoic  
a c i d  i n  
formula t ion  ‘90 ( s e c s )  mean s i z e  (nm) t 9 ~  (secs) mean s i z e  (nm) 

i n  d i s t i l l e d  water a t  25OC i n  0.1M H C 1  a t  25OC 

z e r o  11.3 f 1.4 278 k 2 42.3 k 2.6 343 f 16 
41.5 f 1.8 305 f 4 0.05 14.8 f 1.7 276 f 4 

0.10 15.5 f 1.4 291 10 25.7 f 3.8 305 f 8 
0.20 25.7 f 3.0 276 f 3 47.6 f 2.9 299 11 
0.50 24.0 f 1.8 271 k 5 30.2 f 3.2 278 f 10 
1 .oo 24.3 f 3.0 201 f 6 27.1 f 5.4 184 2 5 
1.50 11.7 f 1.3  168 3 13.6 k 0.9 166 f 6 
2.00 13.1 f 0.6 166 f 1 13.8 L- 0.9 162 f 4 
5.00 8.7 f 0.2 2 0 6 f  4 8.8 f 0.3 203 f 4 
7.50 8.0 f 0.2 204 f 4 7.7 f 0.2 214 f 13 

d a t a  are presented  as mean f s .d .  f o r  5 r e p l i c a t e  e m u l s i f i c a t i o n s  

The c o n t r o l  s e l f - e m u l s i f y i n g  s y s t e m  (SES) w i t h o u t  b e n z o i c  a c i d  e m u l s i f i e d  
r a p i d l y  i n  d i s t i l l e d  water t o  g i v e  f i n e  d i s p e r s i o n s  w i t h  n a r r o w  s i z e  r a n g e s .  
E m u l s i f i c a t i o n  times were l o n g e r  and t h e  mean p a r t i c l e  s izes  l a r g e r  when t h e  
c o n t r o l  system was e m u l s i f i e d  i n  0.1M HC1. L i g h t  microscopic  i n s p e c t i o n  of t h e  
l a t t e r  e m u l s i o n s  r e v e a l e d  t h e  p r e s e n c e  o f  p a r t i c l e s  up  t o  l O p m  i n  d i a m e t e r  
w h e r e a s  no p a r t i c l e s  c o u l d  be  s e e n  i n  t h e  c o r r e s p o n d i n g  e m u l s i o n  formed i n  
d i s t i l l e d  water. When benzoic  a c i d  was d i s s o l v e d  i n  SES t h e  major  effect was t o  
improve t h e  e f f i c i e n c y  of e m u l s i f i c a t i o n .  Formula t ions  c o n t a i n i n g  more t h a n  0.5% 
b e n z o i c  a c i d  e m u l s i f i e d  as e f f i c i e n t l y  i n  0.1M H C 1  as t h e y  d i d  i n  d i s t i l l e d  
water;  o v e r c o m i n g  t h e  a d v e r s e  e f f ec t s  o f  t h e  e l e c t r o l y t e .  F o r m u l a t i o n s  
c o n t a i n i n g  b e t w e e n  1.50% and 2.00% b e n z o i c  a c i d  were p a r t i c u l a r l y  e f f i c i e n t .  
Equi l ibr ium phase d iagrams o f  f o r m u l a t i o n s  were s t u d i e d  i n  t h e  presence o f  w a t e r  
a n d  0.1M H C 1 .  T h e  e n h a n c e m e n t  o f  s e l f - e m u l s i f i c a t i o n  by  b e n z o i c  a c i d  
C o r r e s p o n d e d  w i t h  m o d i f i c a t i o n s  t o  t h e  p h a s e  d i a g r a m ;  t h e  c r i t i c a l  
s o l u b i l i z a t i o n  t e m p e r a t u r e  was lowered towards 25OC and l i q u i d  c r y s t a l  f o r m a t i o n  
was more e v i d e n t .  The d e l e t e r i o u s  effects  of 0.1M H C 1  were re f lec ted  i n  t h e  
Phase diagram by decreased l i q u i d  c r y s t a l l i n e  involvement. 
‘he d a t a  shows t h a t  s e l f - e m u l s i f y i n g  sys tems w i l l  be s e n s i t i v e  t o  t h e  i n c l u s i o n  
of drugs and a l s o  t h a t  t h e  e f f i c i e n c y  of  e x i s t i n g  sys tems c a n  be improved. Phase 
d i W r a m s  can  h e l p  a f o r m u l a t o r  t o  understand and p r e d i c t  t h e  i n f l u e n c e  of  drugs  
on t h e  e f f i c i e n c y  of e m u l s i f i c a t i o n .  
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