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ABSTRACT 

Sabu tamo lsu lpha te ,  a b r o n c h o d i a l a t o r y  d r u g  f o r  Asthma 

i s  e n c a p s u l a t e d  b y  E u d r a g i t  R S  100 and E u d r a g i t  RL 
100 o f  v a r y i n g  r a t i o s  ( l : l ,  3:1, 1:3)  u s i n g  Emuls ion-  

S o l v e n t - E v a p o r a t i o n  method. The e x p e r i m e n t a l  d a t a  

o b t a i n e d  f r o m  t h e  i n - v i t r o  d i s s o l u t i o n  s t u d y  have 

been computed i n  t h e  l i g h t  o f  d i f f e r e n t  k i n e t i c  

models  l i k e  Z e r o  Ord r ,  H i g u c h i  M a t r i x ,  F i r s t  Order ,  

Baker -Lonsda le .  An e x t e n s i v e  programming i n  B A S I C  i s  

p e r f o r m e d  t o  d e t e r m i n e  t h e  c o - r e l a t i o n  c o e f f i c i e n t  

and s l o p e  f o r  each o f  t h e  f u n a t i o n s .  The d i f f u s i v i t y  

r a t e  c o n s t a n t  (KBL)  and d i f f u s i o n  c o e f f i c i e n t  (Da) 

have been e v a l u a t e d  w i t h  t h e  h e l p  o f  Baker -Lonsda le  

Model. 
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376 BHANJA AND PAL 

INTRODUCTION 

M i c r o e n c a p s u l a t i o n  o f  d r u g s  a s  w e l l  QS t h e i r  

d i f f u s i o n a l  r e l e a s e  k i n e t i c s  have been e x t e n s i v e l y  

r e p o r t e d  b y  v a r i o u s  a u t h o r s  (1,2,3,4). B u t  l i m i t e d  

i n f o r m a t i o n  i s  a v a i l a b l e  on computer  s i m u l a t i o n  

r e l e a s e  k i n e t i c s  d a t a .  The p r i m e  o b j e c t i v e  o f  t h i s  

p a p e r  i s  t o  compute t h e  d r u g  r e l e a s e  d a t a ,  o b t a i n e d  

f r o m  t h e  i n - v i t r o  d i s s o l u t i o n  s t u d i e s ,  i n  t h e  l i g h t  

o f  d i f f e r e n t  k i n e t i c  models  a c c o r d i n g  t o  t h e  t o  t h e  

method d e s c r i b e d  by  B h a j a  e t .  a 1  (5). 

An e x t e n s i v e  programming i n  BASIC(6) i s  p e r f o r m e d  t o  

compute t h e  r e l e a s e  d a t a  o b t i n e d  f r o m  t h e  

d i s s o l u t i o n  s t u d i e s  o f  d i f f e r e n t  m i c r o c a p s u l e s  

c o a t e d  w i t h  v a r y i n g  E u d r a g i t  RS 100 and E u d r a g i t  RL 

10 r a t i o s  (l:l, 3:1, 1:3) t o  f i t  t h e  o r d e r  o f  t h e  

e q u a t i o n s  ( Z e r o  Orde r  M t = f ( t ) ;  F i r s t  Orde r  l o g  (Mo- 

M t ) = f ( t ) ;  H i g u c h i  M a t r i x  Mt= f (c )and Baker  Lonsda le  
3 [ l-(l-MJ) 2’3] - - M t  = f ( t )  where M t  i s  t h e  amount 
2 o f  d r u g  r29ease  a t  l?me t, M a i s  t h e  amount o f  d r u g  

r e l e a s e  a t  i n f i n i t e  t i m e  (oL) and Mo i s  t h e  i n i t i a l  

amount o f  d r u g  i n  t h e  m i c r o c a p s u l e s .  The c o - r e l a t i o n  

c o e f f i c i e n t  a n a l y s i s  f o r  l i n e a r  r e l a t i o n s h i p  o f  t h e  

above e q u a t i o n s  have been d e t e r m i n e d  w i t h  t h e  h e l p  

o f  computer  p rog ram(6 ) .  The d i f f u s i o n  c o e f f i c i e n t  

(Da)  and d i f f u s i v i t y  r a t e  c o n s t a n t  ( K B L )  have been 

e v a l u a t e d  w i t h  t h e  h e l p  o f  Baker -Lonsda le  Model  when 

t h e  M a t r i x  mechanism o f  r e l e a s e  p r e d o m i n a t e s  o v e r  

Z e r o  Orde r  and F i r s t  Orde r  h a v i n g  b e t t e r  c o - r e l a t i o n  

c o e f f i c i e n t  f o r  l i n e a r i t y .  
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SALBUTAMOLSULPHATE MICROCAPSULES 377 

MATERIALS AND METHODS 

S a l b u t a m o l s u l p h a t e  (Donated  b y  CIPLA, I n d i a  L t d ) .  

E u d r a g i t  RS 100 E u d r a g i t  RL 100 (Donated  b y  Rohm 

Pharma, Germany). A l l  o t h e r  c h e m i c a l s  a r e  o f  

a n a l y t i c a l  g rade  p roduced  i n  I n d i a  b y  d i f f e r e n t  

companies. Computer, W I P R O  PC-XT (Wipro ,  I n d i a  L t d ) .  

Prepara t ion  of Microcapsules 

M i c r o c a p s u l e s  were p r e p a r e d  b y  s o l v e n t  e v a p o r a t i o n  

method u s i n g  800 m l  H e a v y - L i q u i d - P a r a f f i n  a s  

e x t e r n a l  phase w i t h  4 m l  o f  Span 2 0  a s  e m u l s i f i e r  1 
gram o f  E u d r a g i t  RS 100 and 1 gm o f  E u d r a g i t  RL 100 

was d i s s o l v e d  i n  5 m l  o f  m e t h y l e n e  c h l o r i d e  and 

0.175 gm o f  A l u m i n i u m t r i s t e a r a t e  was added t o  i t  and 

0.5 gm o f  s a l b u t a m o l s u l p h a t e  was d i s p e r e d  i n  t h e  

p o l y m e r i c  s o l u t i o n .  Then t h e  d rug -po lymer  d i s p e r s i o n  

was added d r o p  b y  d r o p  i n t o  e x t e r n a l  phase and 

s t i r r e d  a t  200 RPM. The t e m p e r a t u r e  o f  t h e  m i x  t u r e  

was r a i s e d  t o  35OC and k e p t  c o n s t a n t  f o r  3 h o u r s .  
Then t h e  m i c r o c a p s u l e s  p roduced  were  f i l t e r e d  o f f  

f r o m  t h e  e x t e r n a l  phase and washed w i t h  n o r m a l  

hexane. Then d r i e d  and s e p a r a t e d  i n t o  s i z e  f r a c t i o n s  

u s i n g  s t a n d a r d  s i e v e s .  

The m i c r o m e r i t i c  p r o p e r t i e s  o f  t h e  m i c r o c a p s u l e s  

such a s  d e n s i t y  p o r o s i t y  ave rage  p a r t i c l e  s i z e  were 

d e t e r m i n e d  and t a b u l a t e d  i n  t h e  Tab le-1 .  

I n - v i t r o  Release Rate Study 

The d i s s o l u t i o n s  o f  t h e  m i c r o c a p s u l e s  were  c a r r i e d  

o u t  a t  medium o f  pH 1.2 and pH 7.2 b y  m o d i f i e d  f l a s k  
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SALBUTAMOLSULPHATE MICROCAPSULES 379 

method ( 7 )  and t h e  d r u g  r e l e a s e  was e s t i m a t e d  b y  

u s i n g  t h e  method o f  S i n g b a l  e t .  a 1  ( 8 ) .  The d a t a  

o b t a i n e d  f r o m  t h e  i n - v i t r o  d i s s o l u t i o n  s t u d i e s  were 

computed i n  t h e  l i g h t  o f  d i f f e r e n t  k i n e t i c  models .  

The s l o p e  and c o - r e l a t i o n  c o e f f i c i e n t  o f  ech  o f  t h e  

f u n e t i o n a l  e q u a t i o n s  were o b t a i n e d  f r o m  t h e  computer  

o u t  p u t  and a r e  t a b u l a t e d  i n  T a b l e s  2,3, and 4. 

The d i f f u s i o n  c o e f f i c i e n t  and d i f f u s i v i t y  r a t e  

c o n s t a n t  were e v a l u a t e d  u p t o  50% o f  t h e  d r u g  r e l e a s e  

w i t h  t h e  h e l p  o f  Baker -Lonsda le  Model  and t a b u l a t e d  

i n  Tab les  5 a n d  6. 

RESULTS AND DISSCUSSION 

I t  i s  e v i d e n t  f r o m  t h e  i n - v i t r o  d i s s o l t u o n  p r o f i l e s  

t h a t  t h e  r e l e a s e  o f  t h e  d r u g  i n c r e a s e s  as  t h e  s i z e  

o f  t h e  m i c r o c a p s u l e s  decreases .  The r e l e a s e  o f  d r u g  

i n c r e a s e s  as t h e  amount o f  E u d r a g i t  RL 100 i n c r e a s e s  

i n  t h e  p o l y m e r i c  c o a t i n g  m a t e r i a l  f o r  b o t h  t h e  pH- 

v a l u e s  1.2 and 7.2. T h i s  i s  due t o  t h e  f a c t  t h a t  

E u d r a g i t  RL 100 w h i c h  c o n t a i n s  more c a t a i o n i c  

c e n t r e s  t h a n  E u d r a g i t  RS 100 g i v e s  t h e  m i c r o c a p s u l e s  

membrane a more open s t r u c t u r e  (9). More o v e r  

E u d g r a g i t  RL 100 i s  s t r o n g l y  h y d r o p h i l i c  w h i c h  

p romotes  t h e  p e n e t r a t i o n  o f  t h e  aqueous b u f f e r s  and 

hence good l e a c h i n g  o f  t h e  d r u g  so due t o  s t r o n g  

p e r m e a b i l i t y  and g r e a t e r  p o r o s i t y  o f  E u d r a g i t  RL 100 
t h e  r e l e a s e  o f  t h e  d r u g  i n c r e a s e s  as  t h e  amount o f  

E u d r a g i t  RL 100 i n c r e a s e s  i n  t h e  p o l y m e r i c  c o a t i n g  

m a t e r i a l s .  The r e l e a s e  o f  t h e  d r u g  f o r  a p a r t i c u l a r  

s i z e  o f  t h e  m i c r o c a p s u l e s  i s  more c o n t r o l l e d  and 

s u s t a i n e d  a t  pH 7.2 t h a n  pH 1.2. T h i s  is due t o  t h e  
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f a c t  t h a t  s a l b u t a m i l s u l p h a t e  wh ich  i s  a s a l t  o f  weak 

base, t h e  s o l u b i l i t y  o f  t h e  drug dec reases  as t h e  pH 

o f  t h e  medium i n c r e a s e s  ( l o ) ,  b u t  t h e  s t a b i l i t y  o f  

t h e  d r u g  dec reases  w i t h  i n c r e a s e  o f  t h e  pH o f  t h e  

medium. 

I t  i s  o b s e r v e d  f r o m  t h e  i n - v i t r o  r e l e a s e  k i n e t i c  

s t u d y  t h a t  t h e  H i g u c h i - M a t r i x  mechanism p redomina tes  

o v e r  F i r s t  Orde r  and Z e r o  O r d e r  mechasnism h a v i n g  

b e t t e r  c o - r e l a t i o n  c o e f f i c i e n t  f o r  l i n e a r i t y  u p t o  

f i f t y  p e r c e n t  o f  d r u g  r e l e a s e .  

I t  i s  e v i d e n t  f r o m  t h e  d i f f u s i o n a l  s t u d i e s ,  w i t h  t h e  

h e l p  o f  Baker -Lonsda le  model, t h e  d i f f u s i o n  

c o e f f i c i e n t  has a t r e n d  o f  i n c r e a s i n g  a s  t h e  s i z e  o f  

t h e  m i c r o c a p s u l e s  i n c r e a s e s ,  w h i l e  t h e  d i f f u s i v i t y  

r a t e  c o n s t a n t  ( K B L )  i n c r e a s e s  a s  t h e  s i z e  o f  t h e  

m i c r o c a p s u l e  decreases .  These r e s u l t s  a r e  i n  good 

agreement  w i t h  Vidmar e t .  a 1  ( 1 1 ) .  
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