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Coacervates  prepared by complexation of o p p o s i t e l y  charged poly ions  a r e  used t o  
prepare  drug-containing microcapsules  (Ki ta j ima e t  a 1  1976) and a r t i f i c i a l  
c e l l s  (Chang 1972). The charge on coacerva te  d r o p l e t s  and on microcapsules  
formed from c o a c e r v a t e s  w i l l  a f f e c t  t h e i r  s t a b i l i t y  i n  suspension.  This  s tudy  
examines t h e  p o s s i b i l e  e f f e c t s  of c o r e  m a t e r i a l  on t h e  e l e c t r o p h o r e t i c  
behaviour of t h e s e  d i s p e r s i o n s .  

G e l a t i d a c a c i a  c o a c e r v a t e s  were prepared a t  40°C by mixing e q u a l  volumes of 2% 
w/v s o l u t i o n s  of t h e  two poly ions  a t  pH 3.8, Type A g e l a t i n  and a t  pH 3.6, Type 
B g e l a t i n  (predetermined optimum pH v a l u e s  f o r  c o a c e r v a t i o n ,  Burgess & C a r l e s s  
1984). The a c a c i a  w a s  of B.P. q u a l i t y ;  two type4 of g e l a t i n  were used, Type A 
( a c i d  processed)  i s o e l e c t r i c  p$ 8.3 W 4.7 x 10 ; and Type B ( a l k a l i  p rocessed)  
i s o l e c t r i c  pH 4.8, M i i  4.6 x 10 . The coacerva tes  were hardened us ing  
formaldehyde s o l u t i o n  37% w/v. Indomethacin microcapsules  were formed by mixing 
t h e  d r u g  powder (geometr ic  mean d iameter ,  4.9 pm) i n t o  t h e  g e l a t i n  s o l u t i o n  
p r i o r  t o  t h e  a d d i t i o n  of a c a c i a .  The microcapsules  obta ined  i n  a l l  c a s e s  were 
of an average p a r t i c l e  d iameter  of 75 /Lm. pH-e lec t rophore t ic  mobi l i ty  p r o f i l e s  
(Zeta-meter) were obta ined  f o r  t h e  coacerva tes ,  t h e  indomethacin microcapsules ,  
t h e  i n d i v i d u a l  po ly ions ,  and t h e  indomethacin powder. The e l e c t r o p h o r e t i c  
m o b i l i t i e s  of t h e  poly ions  were determined a f t e r  a d s o r p t i o n  onto  c o l l o i d a l  
s i l i c a  (Burgess & Carless 1984). 

The m i c r o e l e c t r o p h o r e t i c  m o b i l i t y  of t h e  g e l a t i d a c a c i a  c o a c e r v a t e s  and of 
microcapsules  prepared from t h e s e  coacerva tes  were found t o  be i d e n t i c a l .  
Encapsulated indomethacin d i d  n o t  a f f e c t  t h e  e l e c t r o p h o r e t i c  p r o p e r t i e s  of t h e  
coacervates .  F igure  1 shows t h e  pH-mobility p r o f i l e  of Type A g e l a t i n / a c a c i a  
microcapsules  and of Type B g e l a t i n l a c a c i a  microcapsules .  Microcapsules  
prepared us ing  d i f f e r e n t  t y p e s  of g e l a t i n  had d i f f e r e n t  pH-mobility p r o f i l e s .  
These d i f f e r e n c e s  could be r e l a t e d  t o  d i f f e r e n c e s  i n  t h e  m o b i l i t y  of t h e  
g e l a t i n s .  This  d a t a  i n d i c a t e s  t h a t  t h e  charge c a r r i e d  by t h e s e  microcapsules  
appears  t o  be dependent on t h e i r  c o n s t i t u e n t  po ly ions  and i s  u n a l t e r e d  by t h e  
presence of  encapsula ted  indomethacin p a r t i c l e s .  pH-mobility p r o f i l e s  were a l s o  
determined f o r  po ly ion  mixtures  adsorbed onto c o l l o i d a l  s i l i c a ,  where t h e  
polyions were p r e s e n t  i n  t h e  same p r o p o r t i o n s  a s  i n  t h e  microcapsules .  The 
e l e c t r o p h o r e t i c  m o b i l i t y  p r o f i l e s  of t h e s e  g e l a t i d a c a c i a  mixtures  were 
r e p r e s e n t a t i v e  of t h e  e l e c t r o p h o r e t i c  mobi l i ty  of t h e  microcapsules ,  confirming 
t h a t  t h e  e l e c t r o p h o r e t i c  behaviour  of t h e s e  microcapsules  i s  dependent on t h e  
microcapsule c o a t i n g  and i s  u n a f f e c t e d  by an indomethacin c o r e  m a t e r i a l .  
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( ,2s-1 - I  F ig  1. The e f f e c t  of pH on t h e  e l e c t r o p h o r e t i c  

mobi l i ty  of microcapsules .  
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