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One o f  t h e  aims o f  a c o n t r o l l e d  release d e v i c e  i s  t h e  a c h i e v e m e n t  of a c o n s t a n t  
r a t e  o f  release of d r u g .  Release from m o n o l i t h i c  d e v i c e s  u s u a l l y  f o l l o w s  r o o t  
time k i n e t i c s  b u t  zero o r d e r  k i n e t i c s  c a n  b e  a c h i e v e d  i f  t h e  d r u g  h a s  a h i g h  a f f -  
i n i t y  f o r  t h e  m a t r i x ,  a n d  release i s  p a r t i t i o n  c o n t r o l l e d  [Roseman & H i g u c h i  1970). 
In vi tro r e l e a s e  k i n e t i c s  f r o m  s i l i c o n e  d e v i c e s  c h a n g e  from a m a t r i x  t o  a p a r t i t i o n  
c o n t r o l l e d  mechanism w i t h  c h a n g e s  i n  s o l u b i l i t y  a n d  p a r t i t i o n i n g  p r o p e r t i e s  of t h e  
e l u t i o n  medium ( C h i e n  & Lamber t  19741. However, t h e  c h a n g e s  i n  t h e  a q u e o u s  en- 
v i r o n m e n t  of a d r u g  d e l i v e r y  s y s t e m  in ViUo w i l l  n o t  h a v e  t h e  same effects  o n  so l -  
u b i l i t y  a s  t h e  r e p o r t e d  c h a n g e s  i n  e l u t i o n  medium in v i t ro .  
g i v e n  e l u t i o n  medium, d e s i g n e d  c h a n g e s  i n  t h e  s t r u c t u r e  o f  a d r u g  m o l e c u l e  s u s p e n -  
d e d  i n  a g e l  may i n f l u e n c e  s o l u b i l i t y  a n d  p a r t i t i o n i n g  p r o p e r t i e s  s u f f i c i e n t l y  t o  
b r i n g  a b o u t  p a r t i t i o n  c o n t r o l l e d  release. I n  t h i s  work we h a v e  i n v e s t i g a t e d  re- 
l e a s e  r a t e s  and  p a r t i t i o n  c o e f f i c i e n t s  of a ser ies  o f  p a r a - s u b s t i t u t e d  b e n z o i c  
a c i d s  f r o m  polyHEMA g e l s ,  i n  o r d e r  t o  d e t e r m i n e  w h e t h e r  a c h a n g e  i n  release mech- 
a n i s m  c a n  b e  a c h i e v e d  by c h a n g i n g  t h e  n a t u r e  of t h e  p a r a - s u b s t i t u e n t .  

PolyHEMA ge l  d i s c s  c o n t a i n i n g  a known amount  ( A 1  of s u s p e n d e d  p a r a - s u b s t i t u t e d  
b e n z o i c  a c i d  were p r e p a r e d  by y i r r a d i a h i o n .  
a q u e o u s  e l u t i o n  medium a t  pH 1.7 a n d  3 7  
o f  t h e  d r u g  i n  t h e  monomer s o l u t i o n  a t  37 C were d e t e r m i n e d .  P a r t i t i o n  c o e f f i c -  
i e n t s  ( K )  were o b t a i n e d  by p l a c i n g  known w e i g h t s  of g e l  i n  a p p r o p r i a t e  s o l u t i o n s  
a n d  a s s a y i n g  t h e  s o l u t i o n s  a t  e q u i l i b r i u m .  K was c a l c u l a t e d  from t h e  r a t i o  of t h e  
amount  of s o l u t e  i n  t h e  ge l  t o  t h a t  i n  t h e  a q u e o u s  p h a s e .  

R e l e a s e  ra tes  [ Q / ( A t l Z  I of p a r a - s u b s t i t u t e d  b e n z o i c  a c i d s  o f  d i f f e r e n t  p o l y m e r  
s o l u b i l i t i e s  ( C s l  a n d  a p p a r e n t  p a r t i t i o n  c o e f f i c i e n t s  I K ) .  

R H OH F 

Q / ( A t l z  -,, 1.61 1.10 0.79 0.50 0.40 0.23 0.20 0.13 
C s h g  m l  I 235.7 134.7 65.6 32.2 14.3 8.2 6.2 11.0 
K 127 1 3  2 13.5 1 8  25 34.5 77.5 

P l o t s  of t h e  amount  of d r u g  r e l e a s e d  from t h e  g e l  d i s c  [Q) a g a i n s t  time ( t l  were 
l i n e a r  i n  t h e  i n i t i a l  p e r i o d  of r e l e a s e  ( u p  t o  1 hour1  f o r  C1 ,  B r  and  I - b e n z o i c  
a c i d s ,  i n d i c a t i n g  p a r t i t i o n  c o n t r o l l e d  re lease d u r i n g  t h i s  p e r i o d .  T h e s e  comp- 
o u n d s  h a v e  h i g h  v a l u e s  of K, s u g g e s t i n g  t h a t  t h e y  h a v e  a much h i g h e r  a f f i n i t y  f o r  
t h e  g e l  matr ix  t h a n  f o r  t h e  e l u t i o n  medium. I n  a g r e e m e n t  w i t h  a p a r t i t i o n  c o n t r o -  
l l e d  mechanism,  t h e  release rates d e c r e a s e d  as K i n c r e a s e d .  B e n z o i c  a c i d  h a s  t h e  
h i g h e s t  v a l u e  of K b u t  d i d  no t  show a p e r i o d  o f  c o n s t a n t  release and h a s  t h e  h i g h -  
es t  r a t e  o f  release of a l l  compounds ( T a b l e  11. The h i g h  r a t e  of d i f f u s i o n  of 
b e n z o i c  a c i d  i n t o  a n d  o u t  of t h e  g e l  i s  a t t r i b u t e d  t o  t h e  a b s e n c e  of a p o l a r  g r o u p  
i n  t h e  p a r a  p o s i t i o n  o n  t h e  m o l e c u l e  w h i c h  may f a c i l i t a t e  i t s  t r a n s p o r t  t h r o u g h  
t h e  h y d r o p h i l i c  ma t r ix .  P l o t s  of Q a g a i n s t  r o o t  time were f o u n d  t o  b e  l inear  f o r  
e a c h  compound, e x c l u d i n g  t h e  c o n s t a n t  release p e r i o d s  m e n t i o n e d  a b o v e ,  s u g g e s t i n g  
m a t r i x  c o n t r o l l e d  release. T a b l e  1 shows t h e  release r a t e s  of t h e  a c i d s  as a 
f u n c t i o n  o f  t h e  n a t u r e  of t h e  p a r a - s u b s t i t u e n t  ( R l .  
c o n t r o l l e d  release was a l i n e a r  r e l e t i o n s h i p  be tween Q/(At) '  a n d  Csf, a n d  t h e  l a c k  
of c o r r e l a t i o n  be tween K a n d  Q / [ A t ) a .  

I t  i s  a p p a r e n t  t h a t  t h e  release mechanism c a n  b e  changed  by m i n o r  m o d i f i c a t i o n s  i n  
t h e  m o l e c u l a r  s t r u c t u r e  of t h e  so lu t e ,  T h i s  a p p r o a c h  p r o v i d e s  an a l t e r n a t i v e  
method o f  a c h i e v i n g  zero o r d e r  k i n e t i c s  t o  t h a t  of u s i n g  l a m i n a t e d  d e v i c e s .  
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Drug release r a t e s  i n t o  300 m l  o f  a n  
S a t u r a t i o n  s o l u b i l i t i e s  ,C were m e a s u r e d .  
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