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A b s t r a c t :  

S u l p h a d i a z i n e  - e t h y l c e l l i ~ l o s c  ( E C I  s o l i d  d i s p e r s i o n s  w i t h  d i f f e r e n t  o r u g :  

c a r r i e r  r a t i o s  were p r e p a r e d  a n d  f r a c t i o n a t e d .  I n  v i t r u  drup, r e l e a s e  f o l l o w e d  a n  

a p p a r e n t  z e r o - o r d e r  k i n e t i c s  r a t e  c o n s t a n t  b e i n g  d e p e n d e n t  o n  t h e  t h i c k n e s s  of 

t h e  coa t  w h i c h  was  t h e  r a t e  c 3 n t r n l l i n g  s t e p  i n  t h s  p r o c e s s .  Drug r e l e a s e  was 

f o u n d  t o  i n c r e a s e  a s  t h e  g r a n u l e  s i z e  was d e c r e a s e d .  T h e  amount  o f  d r u g  r e l e a s e d  

was f o u n d  t o  b e  pH d e p e n d e n t  t h u s  s h o w i n g  t h e  e x i s t e n c e  o f  p o r e s  i n  tlie c o a t  

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

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

d i s s o l u t i o n ,  a n  e f f ec t  w h i c h  was a t t r i b u t e d  t o  i n c r e a s e  i n  p o r o s i t y ,  r e d u c t i o n  of 

i n t e r f a c i a l  t e n s i o n  a n d  i n c r e a s e  i n  b r a t t a b i l i t y  w h i c h  was a s s o c i a t e d  w i t h  t h e  

p r e s e n c e  o f  t h e s e  compounds .  

I n t r o d u c t i o n  

S o l i d  d i s p e r s i o n s  a r e  u s e d  e i t h e r  t o  e n h a n c e  or r e d u c e  t h e  d i s s n l u t i o n  ra te  

o f  d r u g s .  E n h a n c e m e n t  o f  d r u g  d i s s o l u t i o n  i s  n o r m a l l y  a c h i e v e d  by  i n c u r p o r a t i n g  a 

w a t e r  i n s o l u b l e  d r u g  i n  a s o l u b l e  p l l a s e  o r  c a r r i e r  s u c h  a s  p o l y e t h y l e n e  g l y c o l  

(1-51, u r e a  (6) a n d  d e x t r o s e  ( 7 ) .  M e t h o d s  of p r e p a r a t i o n s  arld m e c h a n i s m s  of  a c t i o n  

'To whom i n q u i r i e s  s h o u l d  bi: d i r e c t e d  . 
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2170 NAJIB AND SULEIMAN 

of t h i s  t y p e  of d i s p e r s i o n s  h a v e  b e e n  e r t e n s i v e l y  r e v i e w e d  b y  c h i o u  a n d  R i o g c . l m d i  

(81  a n d  C o r r i g a r l  ( 9 1 .  

R e d u c t i o n  o f  t h e  d i s s o l u t i o n  r a t e  i s  n o r m a l l y  a c h i e v e d  by i n c o r p o r a t i n g  t h e  

d r u g  i n  a n  i n s o l u b l e  c a r r i e r  s u c h  a s  e t h y l c e l l u l o s e  ( I n 1  p o l y e t h y l e n e  ( 1 1 1  a n d  

wax 1 1 2 1 .  T h i s  t y p e  o f  s o l i d  d i s p e r s i o n s  i s  sometimes c o n s i d e r e d  a s  a m a t r i x  s y s t e m .  

T h e  r e l e a s e  f r o m  w h i c h  h a s  b e e n  c o n s i d e r e d  by  H i g u c h i  (131  a n d  C h a n d e r a s e k r a n  a n d  

P a u l  ( 1 4 1 .  These m a t r i x  s y s t e m s  r e s u l t  i n  p r o l o n g i n g  t h e  d u r a t i o n  o f  t i m e  o v e r  w h i c h  

t h e  d r u g  is r e l e a s e d  a n d  h e n c e  a r e  s u i t a b l e  f o r  f o r m u l a t i n g  a s u s t a i n e d  r e l e a s e  

d o s a g e  f o r m .  S u c h  f o r m u l a t i o n s  a r e  r e p o r t e d  t o  h a v e  s e v e r a l  a d v a n t a g e s  w h i c h  i l C l u d E  

r e d u c t i o n  of t h e  f r e q u e n c y  of d o s i n g  a n d  i m p r o v e d  p a t i e n t  c o m p l i a n c e  ( 1 5 1 .  

The p u r p o s e  o f  t h i s  work  i s  to i n v e s t i g a t e  the k i n e t i c s  o f  the  ii v i t r o  -. - 

re lease o f  s u l p h a d i a z i n e  i n c o r p o r a t e d  i n  a n  i n e r t  water  j n s o l u b l e  c a r r i e r  s u c h  os  

e t h y l c e l l u l o s e .  T h e  e f f e c t  o f  i n c o r p o r a t i n g  s u r f 5 c t s n t  or' h y d r o p h i l i c  p o l y m e r s  

m o l e c u l e s  i n  the m a t r i x  s t r u c t u r e  i s  a l s o  s t u d i e d .  

M a t e r i a l s  a n d  m e t h o d s  

M a t e r i a l s  : 

A n h y d r o u s  C i t r i c  a c i d  was  p u r c h a s e d  frorn A l d r i c h  ChErniCal Co. L t d .  

G i l l i n g h a m ,  Oorset,  E n g l a n d .  O i m e t h y l s u l p h o x i d e  ( O M S O I .  e t h y l  a l c o h o 1 , e t h y l  ~ 

c e l l u l o s e  a n d  p o l y e t h y l e n e  g l y c o l  w e r e  o b r a i n e d  f r o m  Sigma C h e m i c a l  Company 

U . S . A .  D i s o d i u m  p h o s p h a t e  a n d  s o d i u m  l a u r y l  s u l p h a t e  were o b t a i n e d  f r o m  t3.O.P.. 

C h e m i c a l  C o m p a n y , P o o l e . E n g l a n d .  The  water u s e d  w a s  t r i p l e  d i s t i l l e d  o f  a 

s u r f a c e  t e n s i o n  7 1 - 7 2  m1Um-l a t  25'C o b t a i n e d  f r o m  a n  a l l  g l a s s  s t i l l  . 

M e t h o d s :  

P r e p a r a t i o n  of t h e  s o l i d  d i s p e r s i o n s  

S o l i d  d i s p e r s i o n s  o f  s u l p h a d j a r i n e  i n  e t h y l e c l l u l o s e  were p r e p a r e d  hy  

d i s p e r s i n g  t h e  r e q u i r e d  amount  o f  t h e  d r u g  i n  a g i v e n  v o l u m e  of  e t h y l c e l l u l o s o  

a l c o h o l i c  s o l u t i o n  of t h e  r e q u i r e d  c o n c e n t r a t i o n .  T h e  d i s p e r s i o n  was t h e n  

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

b y  s t o r i n g  i n  a d e s i c o a b r u n d e r  vacuum.  T h e  m a s s  was t h e n  p u l v e r i s e d  a n d  s e p a r a t e d  

i n t o  d i f f e r e n t  size f r a c t i o n s  u s i n g  a n e s t  of s i e v e s .  T h e  s a m p l e  r e t a i n e d  o v e r  
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ETHYLCELLULOSE S O L l D  DISPERSlONS 2171 

5 0 0 v m  

e f fec t  o f  t h e  core t h i c k n e s s ,  pH a n d  i n c o r p o r a t i o n  of w a t e r  s o l u b l e  m a c r o m o l e c u l e s  

o r  s u r f a c t a n t  m o l e c u l e s  i n  t h e  c o r e  s t r u c t u r e  o r  d i s s o l u t i o n  medium. 

a p e r t u r e  s i ze  s i e v e  a n d  o f  d r u g :  ca r r ie r  r a t . i u  i : 5  was u s e d  t o  s u d y  t h e  

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

The  r e q u i r e d  amount  r;f d r u g  wa5 mixed  w i t h  t h e  c o r r e s p o n d i n g  m o u n t  O f  

e t h y l c e l l u l o s e  t o  g i v e  a d r u g  t o  

d i l u t i o n  t e c h n i q u e  t i l l  t h e  two p o w d e r s  were h o m o g t n c o u s l y  ~ d i s t r i b , i t t X  w i t h i n  e a c h  
o t h e r  . 

c a r r i e r  r a t i o  1 : 5  i n  a g l a s s  m o r t e r  i n  a g e o m e t r i c  

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

m o l e c u l e s  i n  t h e  c o r e  s t r u c t u r e .  

T h i s  was c a r r i e d  o u t  b y  d i s s o l v i n g  t h e  r e q u i r e d  amount  of p o l y e t h y l e n e  g l y c o l  

o r  s o d i u m  l a u r y l  s u l p h a t a  i n  t h e  a 1 , ; o h o l i c  e t h y l c e l l u l o s e  s o l u t i o n s .  The d r u g  W A S  

t h e n  d i s p e r s e d  i n  t h e  s o l u t i o n  w h i c h  was t h e n  o v d p o r a t o d  t r i  d r y n e s s .  Tt le d r i e d  nias5 

w a s  t h e n  t r e a t e d  a s  p r e v i o u s l y  d e s c r i b o d .  

D i s s o l u t i o n  s t u d i e s :  

The  d i s s o l u t i o n  e x p e r i m e n t s  were c a r r - i a d  o u t  i n  a USP d i s s o l u t i o n  a p p a r a t u s  

[ E r w e k a ,  OT-Oi3,F.R. Ger.many) m a i n t a i n e d  a t  3 7 O C .  250 m l s  o f  t h e  d i s s o l u t i o n  medium 

m r e p l a c e d  i n  t h e  o n e  l i t r e  f l a s k .  A s t i r r i n g  r a t e  of 60 r . p . m  W J S  m a i n t a i n e d  

t h r o u g h o u t  t h e  e x p e r i m e n t  5-ml  s a m p l e s  w e r e  w i t h d r a m  a t  t h e  d e s i g n a t e d  time 

i n t e r v a l s  a n d  r e p l a c e d  w i t h  a s i m l a r  v o l u m e  o f  d i s s o l u t i o n  medium. The  s a m p l e  was  

t r a n s f e r r e d  t o  a s y r i n g e  a n d  r a p i d l y  f i l t e r e d  t h r o u g h  a 0.22 p m  membrane  f i l t e r  

u n i t .  [ M i l l i p o r e  U.K.  L t d . .  L o n d o n ] .  The  d r u g  c o n c e n t r a t i o n  was d e t e r m i n e d  

s p e c t r o p h o t o m e t r i c a l y  a g a i n s t  t h e  a p p r o p r i a t e  b l a n k  a t  a wavel:r!gtt~I o f  2 4 1  nm. 

A b s o r b a n c e  v a l u e s  were t h e n  c o n v e r t e d  t o  t h e  c o r r e s p o n d i n g  c o n c e n t r a t i o n  by 

r e f e r e n c e  t o  a s u i t a b l e  c a l i b r a t i o n  c u r v e .  

D e t e r m i n a t i o n  o f  t h e  w a l l  i n t e g r i t y  

T h i s  was d o n e  by s t u d y i n g  t h e  d i s s o l u t i o n  o f  t h e  d i s p e r s i o n s  a s  a f u n c t i o n  

o f  pH. A ser ies  of M c I L V A I N  b u f f e r  s o l u t i o n s  t o  s p a r  t h e  pH r a n g e  o f  2 . 2 - 7 . 6  were 

u s e d  as t h e  d i s s l u t i o n  medium. O i s s o l u t i o n  w a s  t h e n  c a r r i e d  o u t  a s  p r e v i o u s l y  

d e s c r i b e d .  
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2172 NAJIB A N D  SULEIMAN 

30 
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F i g .  

5 10 1 5  20 25  30 

T i m e  rnin 

1 .  The r e l e a s e  o f  s u l p h a d i a z i n e  From iuncoated drug p a r t i c l e s .  from 

drug - e t h y l c e l l u l o s e  p h y s i c a l  m i x t u r s  mid from drug e t h y l c e l l u l o s e  

s o l i d  d i s p e r s i o n  . 

Content  un i formi ty  

0 . l g  of grounded s o l i d  d i s p e r s i o n  was d i s s o l v e d  i n  5 m l s  OMS0 lml o f  this 

s o l u t i o n  was then  a p p r o p r i a t l y  d i l u t e d  w i t h  water  and t h e  dmo~irit. o f  drug p r e s e n t  

was determined s p e c t r o p h p t o m e t r i c a l l y  by r e f e r e n c e  t o  a s u i t a t i l e  c a l i b r a t i o n  curve .  

T h i s  was repea ted  t h r e e  t i m e s  f o r  every sample. The t h r e e  d e t e r m i n a t i o n s  r e s u l t e d  

i n  98.8-100.1% of t h e  t h e o r e t i c a l  d e t e r m i n a t i o n .  

R e s u l t s  and d i s c u s s i o n :  

F i g u r e  1 compares t h e  r e l e a s e  o f  s u l p h a d i a z i n e  from uncoated drug p a r t i c l e s  

w i t h  t h e  r e l e a s e  from d r u g - e t h y l c e l l u l o s e  p h y s i c a l  mix ture  and w i t h  t h e  r e l e a s e  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



ETHYLCELLULOSE S O L I D  DISPERSIONS 2173 

a ,  

6 -  

4 -  

2 -  

5 10 15 20 25 30 

Time m i n  

F i g .  2 .  Release o f  s u l p h a d i a ~ i n e  f r o m  e t h y l c e l l u l o s e  s o l i d  d i s p e r s i o n s  of  

d i f f e r e n t  d r u g :  p o l y m e r  r a t i o .  

f r o m  d r u g - e t h y l c e l l u l o s e  s o l i d  d i s p e r s i o n s  i n  d i s t i l l e d  w a t e r .  As c a n  b e  n o t e d  f rom 

t h e  f i g u r e ,  a s m a l l  d i f f e r e n c e  e x i s t s b e t w e e n  t h e  r e l e a s e  o f  t h e  d r u g  f r o m  t h e  

u n c o a t e d  d r u g  p a r t i c l e s  a n d  f r o m  t h e  p h y s i c a l  m i x t u r e  w h i c h  c o u l d  be d u e  t o  t h e  

f o r m a t i o n  o f  a g g r e g a t e s  b e t w e e n  t h e  d r u g  a n d  t h e  e t h y l c e l l u l o s e  p a r t i c l e s .  T h i s  

r e d u c e s  t h e  a c c e s s a b i l i t y  of  t h e  d i s s o l u t i o n  medium to t h e  d r u g  p a r t i c l s  a n d  tiencr. 

d i s s o l u t i o n  r a t e  reducr:d . I n  c o n t r a s t  a pronour icad  r e d u L t i o r l  i n  t h P  d i s s o l u t i o n  

r a t e  was o b t a i n e d  when t h e  r e l e a s e  was s t u d i e d  f r o m  d r u g - t t h y l c e l l u i o s e  s o l i d  

d i s p e r s i o n s  a s  compared  t o  t h e  re lease f r o m  t h e  u n c o a t e d  d r u g  p a r t i c l e s .  T h i s  was 

a t t r i b u t e d  t o  t h e  c o a t i n g  o f  t h e  d r u g  p a r t i c l e s  w i t h  a water i n s o l u b l e  e t h y l c e l l u l o s e  

c o a t  t h r o u g h  w h i c h  t h e  d r u g  h a s  t o  d i f f u s e  b e f o r e  r e a c h i n g  t h e  d i s s o l u t i o n  medium, 

a n d  a s  t h e  d i s s o l u t i o n  r a t e  i s  i n v e r s l y  r f l a t o d  t o  t h e  d i f f u s i o n  p a t h  l e n g t h  ( 2 0 )  

a r e d u c t i o n  i n  t h e  d i s s o l u t i o n  r a t e  r e s u l t e d .  
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2174 N A J I B  ANT) SULEIMAN 

Table  1. T h e  v a l u e s  of  ko  f o r  d i f f e r e n t  composi t ions  of drug: o f h y l c e l l u l o s e  

( E C I  s o l i d  d i s p e r s i o n s .  

Drug : EC 

1 0 

1 1 

1 L, 

I 10 

1 i o 

3.5000 

0 .2984 

0.1811 

o . 1 :j c, 1 

0 . 0 7 5 7  

r n 

The r e l e a s e  of  t h e  drug m a t r i c e s  c o n t a i n i n g  t h e  same amount of drug but  

d i f f e r e n t  c a r r i e r  c o n t e n t s  i s  shown i n  f i g u r e  2 .  I t  can be seen t h a t  a s  t h e  amount 

of  c c r r i e r  used i n c r e a s e s  t h e  r e l e a s e  r a t e  dpcr . r h i -  war r i t t r j h u t r - d  tr; thi. 

i n c r e a s e  i n  t h e  Coat t h i c k n e s s  and ttle p a t h  overwhich t h e  drug i s  d i f f u s i n g  and 

consequent ly  t h e  d i s s o l u t i o n  r a t e  i s  reduced ,  

In  o r d e r  L o  dcr ;cr iL" LIIL, I 

a t e d  w i t h i n  illl i n s o l u b l e  c a r r i e r  v a r i o u s  e q u a t i o n s  ,arc) norrriall~) u s e d  such a s  t h e  

z e r o - o r d e r  r a t e  e q u a t i o n  ( 1 6 1 , t h e  f i r s t  o r d e r  r a t e  equat ior l  (121 and t h e  Higuchi  

square  r o o t  equat ion  (131.  I n  f i g u r e s  1 and 2 t h e  r e s u l t s  uh ta ined  i n  t h i s  w o r k  

a r e  p l o t t e d  i n  accordance w i t h  t h e  z e r o  - o r d e r  r a t e  equat ion  i . e  amount r e l s a s e d  

a s  a f u n c t i o n  o f  t ime.  A l i n e a r  r e l a t i o n s h i p  was obta ined  i n  a l l  c a r e s  f o r  t h e  

c o a t e d  p a r t i c l e s  and an i n i t i a l  l i n e a r  r e l a t i o n s h i p  f o r  t h e  uncoated drug p a r t i c l n 5  

and t h e  p h y s i c a l  mix ture .  T h i ?  suEpEr.ts t h a t  t h e  r e l e a s e  from d r u g - e t h y l c u l l u l o s e  

s o l i d  d i s p e r s i n n s  i s  c o n c e n t r a t i o n  independent ,  a s i t u a t i o n  d s s i r a t J l e  i i i  s ~ ' ~ L d i n u d  

r e l e a s e  f o r m u l a t i o n  ( 1 6 ) .  The z e r o - o r d e r  c o n s t a n t s  ( K  1 which were o b t a i n e d  from 

t h e  s l o p e s  of t h e s e  l i n e a r  p l o t s  a r e  shown i n  t a b l e  1.  I t  can be notpd from t h e  

t a b l e  t h a t  K descreased  as t h e  amount of c a r r i e r  i n c r e a s e d  s u g g e s t i n g  a s lower  

r e l e a s e  r a t e .  I n  f i g u r e  3 t h e  r e s u l t s  a r e  p l o t t e d  i n  accordance w i t h  t h e  f i r s t  

o r d e r  r a t e  equat ion  i . e  t h e  logar i thm of t h e  amount r e l e a s e d  a s  a f u n c t i o n  of t i m e .  

A non l i n e a r  r e l a t i o n s h i p  i s  obta ined  s u g g e s t i n g  t h a t  t h e  r e l e a s e  process  cannot  

be d e s c r i b e d  by t h e  f i r s t  o r d e r  ra te  e q u a t i o n .  

I n  f i g u r e  4 t h e  r e s u l t s  drE p l o t t e d  i n  dccordancu w l t h  t h e  Higuchi  s q u a r e  r o o t  

equat ion  i . e  amount r e l e a s e d  a s  a f u n c t i o n  of t h e  square  r o o t  of t ime.  I t  can be 

seen t h a t  a l i n e a r  r e l a t i o n s h i p  i s  obta ined  a f t e r  on i r i i t i n l  l a g  time has lapsed .  
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F i g .  3 .  

I I I I I 1 
5 10 15 20 25 30 

Time m i n  

The l o g a r i t m  o f  t h e  amount o f  d rug  r e l e a s e d  as a f u n c t i o n  o f  t ime  

[ F i r s t  o r d e r  equat.ion p l o t ) .  

1:1 

1:s 

1 : 10 

T h i s  i n d i c a t e s  t h a t  t h e  r e l e a s e  p rocess  ii d i f f u s i o n  c o n t r o l l e d  clnd h m c e  i s  

dependent on t h e  d r u g  m a t r i x  l oad .  

Form f i g u r e s  1.2.3. and 4 one can conclude t b t  t h e  k i n e t i c s  o f  t h e  rnlcsse 

process i s  o f  t h e  apparent  Le ro  o r d e r  t y p e  and d i f f u s i o r l  c o n t r o l l e d .  The m a t r i x  

system under  i n v e s t i g a t i o n  seems t o  compr ise a r e s e r v o i r  o f  d rug  wh ich  g i v e s  d s t e a r i y  

r e l e a s e  r a t e  f o r  as l o n g  a t i m e  as t h e  d rug  r e s e r v o i r  i s  a b l e  t o  m a i l i t d i n  t h e  

c o n c e n t r a t i o n  g r a d i e n t  a c r o s s  t h e  boundary th rough  which d i f f u s i o n  i s  t a k i n g  p l a c e .  

Hence an apparent  zero  o r d e r  k i n e t i c s  seem5 t o  app ly  to t h i s  system i n  t h a t  t h e  

d i f f u s i o n  of t h e  d r u g  becomes c o n c e n t r a t i o n  dependent o n l y  whfn t h e  d r u g  r e s e r v o i r  

i s  unable t o  m a i n t a i n  a c o n s t a n t  supp ly  o f  t h e  d rug .  S i m i l a r  f i n d i n g s  have beer 

r e p o r t e d  by  Ounbrow and Samulov (161 .  

The e f f e c t  o f  g r a n u l e  s i z e  on t h e  amount o f  d r u g  r e l e a s e d  i s  shown i n  

figure 5 f o r  granules c o n t a i n i n g  1:lO drug  t o  po lymer r a t i o .  I t  can be no ted  t h a t  
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1 
NAJIB A N D  SULEIMAN 

6 

2 3 4 5 6 1 

[ T i m e ) '  m in  

F i g .  4 .  The amount o f  d r u g  r e l e a s e d  as a f u n c t i o n  o f  t i le  srlai ire r u o t  o f  time 

( H i g u c h i  square  r o o t  p l o t ] .  

t h e  s m a l l e r  t h e  g r a n u l e  s i z e  t h e  g r e a t e r  i s  t h e  d i s s o l u t i o n  r a t e .  T h i s  c o u l d  be 

due t o  t h e  l a r g e r  s u r f a c e  a rea  o f  t h e  s m a l l e r  g r a n u l e s  o v e r  which d i s s o l u t i o n  

i s  t a k i n g  p lace .  

The i n t e g r i t y  o f  t h e  e t h y l c e l l u l o s e  f i l m  was checkkd by  s t u d y i n g  t h e  r e l e a s e  

f rom t h e  coa ted  p a r t i c l e s  as a f u n c t i o n  o f  pH, a techn ique  used by Duntirob1 and 

B e n i t a  ( 1 7 1 .  The r e s u l t s  o b t a i n e d  a r e  shown i n  f i g u r e  7 .  I t  can be seen f r o m  t h e  

f i g u r e  t h a t  t h e  r e l e a s e  was pH dependent, i n  t h a t ,  h i g h e r  r e l e a s e  was o b t a i n e d  a t  

l ow  and h i g h  pHs. T h i s  suggests  t h a t  t h e  b u f f e r  components have p e n e t r a t e d  through 

t h e  e t h y l c e l l u l o s e  f i l m  and changed t h e  pH i n  t h e  v i c i n i t y  O F  t h e  d r u g  p a r t i c l e s .  

T h i s  i n d i c a t e s  t h e  e x i s t e n c e  o f  p o r e s  w i t h i n  t h e  f i l m  [10,171.  The i n c r e a s e d  r e l e a s e  

a t  t h e  low pH i . e  pH 2.2 is due t o  t h e  i nc reased  s o l u b i l i t y  o f  t h e  d r u g  r e s u l t i n g  

f r o m  t h e  i o n i s a t i o n  o f  t h e  s t r o n g l y  b a s i c  amino and i m i n o  groups i ihfrea: t,he 
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ETHYLCELLULOSE S O L I D  DISPERSIONS 2 1 7 7  

6 

2 

6 2 4 

I 

( T i m e ] '  m i n  

F i g .  5 .  The e f f e c t  of t h e  mat r ix  Erai,,,],. sir(, or) Lhe ,~rnourit: o f  ilruf: rkli!cic:vO. 

Drug t o  polymer r a t i o  1 : lO.  

i n c r e a s e d  r e l e a s e  a t  pH 7 . 6  i s  due t o  t h e  i n c r e a s e d  s o l u b i l i t y  r e s u l t i r i g  from t h e  

i o n i s a t i o n  of t h e  s u l p h o n i c  a c i d  group.  M i n i m u m  r e l e a s e  was obta ined  a t  pHs 

ranging  f r o m  4 - 6 .  

The e f f e c t  of i n c o r p o r a t i n g  water  s o l u b l e  macromolecules such a s  PEG 6000 

and s u r f a c t a n t  molecules  s u c h  a s  SLS was i n v e s t i g a t e d .  I n c o r p o r a t i o n  of PEG molecules  

i n  the  c o a t i n g  m a t e r i a l  o r  i t s  a d d i t i o n  t o  t h e  d i s s o l u t i o n  medium r e s u l t e d  i n  an 

i n c r e a s e  i n  t h e  d i s s o l u t i o n  r a t e  (figure71. I t  can be seen  however t h a t  i n c o r p o r a t i n g  

t h e  PEG i n  t h e  c o a t  r e s u l t e d  i n  a g r e a t e r  r e l e a s e  than  w h e n  t h e  polymer was 
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NAJIB AND SULEIMAN 

I 1  

I P  

a 

4 

10 R O  

pH 2.T 

pH 7.0 

pH 4 .0  

pH 6 . 0  

T i m e  m i n  

F i g .  6 .  T h e  e f f ec t  o f  pH o n  t h e  amount  o f  d r u e  r e l e a s e d .  

p r e s e n t  i n  t h e  d i s s p l u t i o n  medium. The  h i g h e r  re lease o b t a i n e d  i n  t h e  f o r m e r  

case c o u l d  b e  a t t r i b u t e d  t o  t he  c r e a t i o n  o f  a d d i t i o n a l  pores  r e s u l t i n g  f r o m  

t h e  d i s s o l u t i o n  o f  t h e  PEG m o l e c u l e s  whicli  r e su l t s  i n  a n  i n c r e a s e  i n  t h e  

p o r o s i t y  o f  t h e  g r a n u l e s ;  S i m i l a r  f i n d i n g s  h a v e  b e e n  p r e v i o t l h l y  r e p o r t e d  [ l 8 1 .  

When t h e  PEG was i n c l u d e d  i n  t h e  d i s s o l u t i o n  medium t h e  i n c r e a s e  i n  t h e  release 

was less t h a n  t h a t  o b t a i n e d  when t h e  p o l y m e r  m o l e c u l e s  were i n c o r p o r a t e d  i n  t h e  
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ETHYLCELLULOSE S O L I D  D I S P E R S I O N S  2 1 7 9  

1 . 2  

PEG i 1 granu le  

.n 

w a l l  

C 
[u u 
C 
0 
u 

0 . 4  

i n  

t i o n  

10 20 3 IJ 

T i m e  rn in  

F i g .  7 .  T h e  e f f ec t  of PEG 6000 on t h e  r e l e a s e  o f  s u l p h a d i a z i n o .  

w a l l .  T h i s  c o u l d  b e  d u e  t o  t h e  n e g l i g i b l e  e f f e c t  PEG had  on t h e  p o r o s i t y  o f  t h o  

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

T h e  e f f e c t  o f  i n c o r p o r a t i n g  SLS i n  t h e  s o l i d  d i s p e r s i o n  o r  a d d i n g  i t  t o  t h e  

d i s s o l u t i o n  medium i s  shown i n  f i g u r e  8 .  I t  i s  c l ea r  from t h e  f i g u r e  t h a t  i n  b o t h  

cases a n  i n c r e a s e  i n  t h e  re lease was o b t a i n e d  as c o m p a r e d  t o  t h e  s o l i d  d i s p e r s i o n  

g r a n u l e s  c o n t a i n i n g  n o  SLS . T h i s  was a t t r i b u t e d  t o  t h e  s u r f a c e  t e n s i o n  l o w e r i n g  

a n d  t o  t h e  w e t t i n g  e f f ec t  of SLS m o l e c u l e s .  T h e  g r e a t e r  i n c r e a s e  i n  t h e  r e l e a s e  

o b t a i n e d  when t h e  SLS molecules were i n c o r p o r a t e d  i n  t h e  wal l  c o u l d  b e  d u e  t o  

t h e  i n c r e a s e  i n  t h e  p o r o s i t y  of t h e  m a t r i x  r e s u l t i n g  f r o m  t h e  d i s s o l u t i o n  o f  

SLS m o l e c u l e s  w h i c h  p r o v i d e d  a d d i t i o n a l  c h a n n e l s  Tor t h e  d i f f u s i o n  of t h e  d r u g  

m o l e c u l e s .  Similar f i n d i n g s  h a v e  b e e n  p r e v i u s l y  r e p o r t e d  by r l e s a i  t?t a1 ( 1 1 . 1 9 1 .  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2180 

1.2 

0 . 0  

0 . 4  

I 

1 [I 

NAJLB A N D  SULEIMAN 

I 

70 

I 

30 

Time m i n  

F i g .  8 .  The e f f e c t  o f  SLS on t h e  r e l e a s e  o f  s u l p h a d i a z i n e  . 
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