
4 P 

THE E F F E C T  OF P O L Y I S O B U T Y L E N E  ON THE C O A C E R V A T I O N  O F  E T H Y L  
C E L L U L O S E  AND THE F O R M A T I O N  OF M I C R O C A P S U L E S  

M. Donbrow and S. Benita, Pharmacy Department, School o f  Pharmacy, Hebrew 
Univers i ty ,  Jerusalem, P . O . B .  12065, I s r a e l  

From t h e  l i t e r a t u r e  on t h e  coacerva t ion  o f  e t h y l  c e l l u l o s e  (EC), it i s  n o t  c l e a r  
if t h e  a d d i t i o n  o f  a p r o t e c t i v e  c o l l o i d  i s  necessary  i n  t h e  process  of microencap- 
s u l a t i o n  (Mi l le r  & Anderson, 1964; J a l s e n j a k  & o t h e r s ,  1976). Our i n t e n t i o n  was 
t o  c l a r i f y  t h e  e f f e c t  o f  po ly isobuty lene  (PIB), a s y n t h e t i c  macromolecule h ighly  
s o l u b l e  and so lva ted  i n  cyclohexane, on t h e  coacerva t ion  o f  EC. 
from cyclohexane s o l u t i o n s  cooled s lowly  f r o n  80° t o  250 with c o n t r o l l e d  a g i t a t i o n .  
Phase s e p a r a t i o n  over  24 h r s  y i e l d e d  a clear PIB-containing upper phase and a lower 
phase o f  coacerva te  d r o p l e t s ,  t h e  volume o f  which was measured (Table 1A). 

Table  1(A) Effect  o f  P I B  on t h e  EC coacerva t ion  volume (EC conc. 5% w/w) .  (BIEffect 
o f  PIB on t h e  r e l e a s e  ra te  ( f i r s t  o r d e r )  o f  sa l icy lamide  from microcapsules  
(EC conc.  5% w/w; sa l icy lamide  conc. 5% w/w,  mesh 200-300). 

This  was ef fec ted  

P I B  A) EC coacerva te  B) EC-salicylamide microcapsules  
% w/w Total  vol  Coacervate  Sal icylamide Rate hr-1 Corr .  coef f .  

m l  vol  m l  conten t  % 

0 130 20 47.6 0.482 0.965 
3 120 48 - - 
7 1 2 2  59 51.5 0.091 0.999 
8 1 2 1  68 90.0 0.675 0.999 
9 1 2 1  86 95.0 1.083 0.995 

- 

10 121 1 2 1  - - - 

The coacerva t ion  volume i n c r e a s e d  n o n - l i n e a r l y  with P I B  concent ra t ion  and l i n e a r l y  
with EC concent ra t ion  and a g i t a t i o n  ra te ,  o t h e r  parameters  being kept  c o n s t a n t .  
The p a r t i c l e  s i z e  o f  t h e  coacerva te  d r o p l e t s  was independent of EC concent ra t ion ,  
but  decreased with phase coacerva t ion  volume i n c r e a s e  e f f e c t e d  by change i n  P I B  
concent ra t ion  o r  a g i t a t i o n  r a t e .  (EC i n c r e a s e s  t h e  phase volume by a simple mass 
i n c r e a s e  e f f e c t . )  The r i s e  i n  phase coacerva t ion  volume wi th  P I B  concent ra t ion  o r  
a g i t a t i o n  r a t e  i s  t h u s  due t o  i n c r e a s e  i n  t h e  volume o f  adsorbed s o l v a t e d  PIB .  The 
dense adsorbed l a y e r  ensures  t h a t  pseudo e l a s t i c  c o l l i s i o n s  o f  d r o p l e t s  occur ,  
r a t h e r  than  mixing o f  t h e i r  s o l v a t e d  P I B  l a y e r s  and agglomerat ion (Bagchi, 1973) .  
P I B  acts  as a p r o t e c t i v e  c o l l o i d  i n  t h e  coacerva t ion  process  prevent ing  t h e  forma- 
t i o n  of l a r g e  agglomerates  o f  EC.  EC coacervated with P I B  formed a f ree- f lowing  
powder on drying,  whereas an aggregated mass was produced i n  t h e  absence o f  PIB, 
which was forced  through a mesh 10 s i e v e .  By means o f  Scanning E l e c t r o n  Micros- 
copy, it was shown t h a t  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t  between t h e  s u r f a c e  charac-  
t e r i s t i c s  o f  t h e  EC p a r t i c l e s  coacervated with and without  P I B ,  t h e  l a t t e r  resemb- 
l i n g  pure  EC. 
Sa l icy lamide  microcapsules  were made by coacerva t ion  o f  EC u s i n g  t h e  same condi- 
t i o n s .  Release o f  s a l i c y l a m i d e  measured spec t rophotometr ica l ly  u s i n g  a modified 
U.S.P. d i s s o l u t i o n  appara tus  fo l lows  f i r s t  o r d e r  k i n e t i c s  (Table 1B). Increase  Of 

r e l e a s e  r a t e  with P I B  c o n c e n t r a t i o n  p a r a l l e l s  t h e  i n c r e a s e  i n  s a l i c y l a m i d e  conten t  
due t o  t h e  t h i n n e r  EC c o a t i n g .  
accompanied by small empty EC coacerva te  d r o p l e t s ,  s e p a r a b l e  by repea ted  decanta- 
t i o n .  The a b i l i t y  o f  t h e  l a t t e r  t o  c o a t  l a r g e r  p a r t i c l e s  o f  s a l i c y l a m i d e  i s  
reduced.  The parameters  which affect  t h e  v a r i a t i o n  o f  t h e  coacerva te  volume 
s t r o n g l y  i n f l u e n c e  t h e  p r o c e s s  o f  microencapsulat ion and determine t h e  p r o p e r t i e s  
o f  t h e  microcapsules  formed. 
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The th in-wal led  microcapsules  are i n c r e a s i n g l y  


