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B I N D I N G  TO A C A C I A  CONTROLS DRUG R E L E A S E  FROM M U L T I P L E  WALLED 
M I C R O C A P S U L E S  

S. - J .  Ouquemin, 6. Warburton, Department o f  Pharmaceutics, The School of Pharmacy, 
U n i v e r s i t y  of  London, Brunswick Square, London W C I N  I A X .  

Drugs microencapsulated by t h e  m u l t i p l e  emuls ion technique o f  Warburton (1982) 
d i s p l a y  a c h a r a c t e r i s t i c  r e l e a s e  p r o f i l e :  an i n i t i a l  r a p i d  r e l e a s e  o f  approx- 
i m a t e l y  50-802 of t o t a l  d rug  con ten t  i s  f o l l o w e d  by a much s lower  r e l e a s e  o f  t h e  
remainder. S ince these  microcapsules c o n s i s t  o f  an acac ia  core, which c o n t a i n s  
t h e  drug, surrounded by a l a y e r  o f  e t h y l c e l l u l o s e  we have sought t o  e x p l a i n  t h e  
two-stage d rug  r e l e a s e  p r o f i l e  by examining t h e  b i n d i n g  o f  drugs t o  acac ia .  The 
b i n d i n g  o f  c r y s t a l  v i o l e t  (CV1 and q u i n i n e  h y d r o c h l o r i d e  (QH) t o  acac ia  BP was 
i n v e s t i g a t e d  by d i a l y s i n g  i n c r e a s i n g  d rug  c o n c e n t r a t i o n s  i n  double d i s t i l l e d  wa te r  
a g a i n s t  4% w/w acac ia  i n  double d i s t i l l e d  wa te r  a t  25OC.  
pared f r o m  m u l t i p l e  emulsion d r o p l e t s  by t h e  method o f  Warburton (19821. 
e x t r a c t i o n  o f  t h e  microcapsules by r o t a r y  evapora t i on  t h e  i n n e r  aqueous co re  o f  
t h e  m u l t i p l e  emuls ion d r o p l e t s  con ta ined  1 .33% W / w  QH o r  0.33% w/w CV d i s s o l v e d  i n  
4% w/w acac ia.  
t h rough  spec t roscop ic  method u s i n g  s t i r r e d  suspensions c o n t a i n i n g  500 mg QH m i c r o -  
capsules ( c o n t a i n i n g  50 mg QHI  o r  250  rng CV microcapsules ( c o n t a i n i n g  7 mg C V I  i n  
one l i t r e  o f  double d i s t i l l e d  water  a t  25OC; 
l e s s  t han  0.2% of s o l u b i l i t i e s ,  
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The r e s u l t s  ( F i g  11 show t h a t  a t  t h e  c o n c e n t r a t i o n  o f  QH(1.33% w/w) p resen t  i n  t h e  
c o r e  o f  t h e  m u l t i p l e  emuls ion d r o p l e t s ,  b i n d i n g  i s  almost s a t u r a t e d  w i t h  respec t  
t o  acac ia  c o n c e n t r a t i o n  and t h e  amount o f  QH bound i s  2.66 x 
C a l c u l a t i o n s  show t h i s  rep resen ts  32% o f  t h e  QH con ta ined  i n  t h e  microcapsules.  
68% QH i s  t h e r e f o r e  f r e e  and a v a i l a b l e  f o r  immediate re lease .  F i g  2 shows t h a t  
t h i s  c a l c u l a t e d  q u a n t i t y  c o r r e l a t e s  w e l l  w i t h  t h a t  determined e x p e r i m e n t a l l y  s i n c e  
t h e  change i n  d r u g  r e l e a s e  r a t e  occurs when 70% QH has been re leased ,  The remain-  
i n g  30% o f  bound QH i s  then  re leased  a t  t h e  s lower  r a t e .  S i m i l a r  c a l c u l a t i o n s  
w i t h  CV showed t h a t  47% was unbound, which once aga in  agrees w e l l  w i t h  t h e  e x p e r i -  
m e n t a l l y  determined f i g u r e  o f  50% ( F i g  21. We have shown t h a t  t h e  r a t e  o f  d rug  
r e l e a s e  f rom microcapsules i s  determined by t h e  e x t e n t  o f  b i n d i n g  o f  t h e  drug.  
S ince  t h e  p r o p o r t i o n  o f  bound drug w i l l  be a f f e c t e d  by t h e  c o n c e n t r a t i o n  o f  b o t h  
d rug  and acac ia  i t  should be p o s s i b l e  t o  c o n t r o l  t h e  drug r e l e a s e  p r o f i l e .  Sub- 
s t i t u t i o n  of  acac ia  by a l t e r n a t i v e  macromolecules w i t h  d i f f e r i n g  b i n d i n g  
c a p a c i t i e s  c o u l d  a l s o  be used t o  a l t e r  r e l e a s e  p r o f i l e s ,  

mol g- '  acac ia .  
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