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

c o n t r o l l e d  r e l e a s e  d r u g  d e l i v e r y  s y s t e m  b a s e d  on its 

t e n d e n c y  t o  form a g e l - l i k e  l a y e r  a r o u n d  an i n n e r  d r y  

c o r e  t a b l e t  when i t  comes i n  c o n t a c t  w i t h  f l u i d .  
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7 06 UKO-NNE, MENDES, AND JAMBHEKAR 

D r i e d  m o l a s s e s  m a t r i x  was m o d i f i e d  b y  i n c o r p o r a t i o n  o f  

a t  f o u r  

c o n c e n t r a t i o n  l e v e l s  ( 1 2 . 5 ,  1 5 . 0 ,  20.0 and  28 .57%) t o  

o b t a i n  a g e l  l a y e r  of s u i t a b l e  c h a r a c t e r i s t i c s ,  and 

c a n p r e s s e d  d i r e c t l y  on an i n s t r u m e n t e d  r o t a r y  t a b l e t  

p r e s s .  T h e o p h y l l i n e  was used a s  a model d r u g .  Drug 

r e l e a s e  s t u d y  was p e r f o r m e d  u s i n g  USP d i s s o l u t i o n  

a p p a r a t u s  2,  r o t a t e d  a t  50 rpn, i n  d i s t i l l e d  w a t e r ,  

s i m u l a t e d  g a s t r i c  f l u i d  pH 1 . 2 ,  and s i m u l a t e d  

i n t e s t i n a l  f l u i d  pH 7 . 5 .  T h e o p h y l l  i n e  was d e t e r m  ined 

by a High P r e s s u r e  L i q u i d  C h r a n a t o g r a p h i c  method , 
u t i l i z i n g  b e t a - h y d r o x y e t h y l  t h e o p h y l l i n e  ( B H E T )  a s  an 

i n t e r n a l  s t a n d a r d .  R e s u l t s  showed an  i n v e r s e  

r e l a t i o n s h i p  between t h e  r a t e  of r e l e a s e  and t h e  level  

of HPMC, w i t h  r e l e a s e  p e r i o d  r a n g i n g  from 3 t o  36 

h o u r s .  R e l e a s e  r a t e  was g r e a t e s t  i n  i n t e s t i n a l  f l u i d ,  

l e a s t  i n  d i s t i l l e d  w a t e r ,  and i n t e r m e d i a t e  i n  g a s t r i c  

f l u i d .  

h yd r o x ypr o py 1 m et  h y 1 ce 1 1 u l  o se (HPMC) 

INTRODUCTION 

S i n c e  t h e  i n t r o d u c t i o n  of t h e  f i r s t  o r a l  

c o n t r o l l e d  r e l e a s e  d o s a g e  form i n  1952 (1) , a 

s u b s t a n t i a l  number of  c a n p e t i n g  d r u g  d e l i v e r y  s y s t e m s  

h a v e  been i n t r o d u c e d  i n t o  t h e  m a r k e t  p l a c e .  

The l i t e r a t u r e  d e s c r i b e s  v a r i o u s  m e t h o d s  and 

m a t e r i a l s  b y  which 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  c o u l d  
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707 MATRIX DEVELOPMENT AND DRUG RELEASE I. 

be p r e p a r e d  ( 2 - 5 ) .  The m a t e r i a l s  most canmonly 

employed i n c l u d e  v a r i o u s  c o a t i n g  m a t e r i a l s ,  f a t s ,  f a t t y  

e s t e r s  O K  a l c o h o l s ,  w a x e s ,  r e s i n s ,  gums, p o l y m e r s  and 

p l a s t i c s .  The g e n e r a l  p r o c e d u r e s  i n c l u d e :  

1. c o a t i n g  t h e  a c t i v e  d r u g  w i t h  s u b s t a n c e s  which 

a r e  r e s i s t a n t  t o ,  o r  s l o w l y  s o l u b l e  i n ,  

g a s t r 0- i n t e s t i na 1 f 1 u id s 

2 .  forming  a c h e m i c a l  complex w i t h  t h e  d r u g  

3 .  b i n d i n g  t h e  d r u g  t o  i o n - e x c h a n g e  r e s i n s  

4 .  embedding t h e  d r u g  i n  a m a t r i x  which  

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

M a t r i x  s y s t e m s ,  v e h i c l e s  f o r  d r u g  d e l i v e r y ,  h a v e  

a d v a n t a g e s  i n  t h e i r  e a s e  of  f a b r i c a t i o n  when c a n p a r e d  

t o  o t h e r  c o n t r o l l e d  r e l e a s e  s y s t e m s  s u c h  a s  

e n c a p s u l a t e d  r e s e r v o i r  d e v i c e s  ( 6 ) .  A l s o ,  t h e y  b e c a n e  

e s s e n t i a l  i n  o r d e r  t o  a c h i e v e  c o n t r o l l e d  r e l e a s e  i n  

c a s e s  s u c h  a s  m a c r m o l e c u l e s  ( 7 ) .  The d r u g  c a n  be 

embedded i n  e i t h e r  a s l o w l y  e r o d i n g  m a t r i x ,  o r  a 

p o l y m e r i c  ( n o n - d i s i n t e g r a t i n g )  m a t r i x .  A t h i r d  t y p e  o f  

m a t r i x  s y s t e m  is  t h e  h y d r o p h i l  i c  m a t r i x  f o r m u l a t i o n  , 
t h e  c o n c e p t  o f  which i s  b a s e d  on t h e  f o r m a t i o n  of  a 

h y d r a t e d  g e l - l a y e r  on t h e  s u r f a c e  of  t h e  t a b l e t .  T h i s  

t h e n  a c t s  a s  a b a r r i e r  and p r e v e n t s  t h e  r a p i d  

d i s s o l u t i o n  of  t h e  i n n e r  d r u g  c o r e  t a b l e t .  

I t  was t h e  p u r p o s e  o f  t h i s  s t u d y  t o  i n v e s t i g a t e  

and e v a l u a t e  t h e  a p p l i c a b i l i t y  of  d r i e d  molasses a s  a 
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708 UKO-NNE, MENDES, AND JAMBHEKAR 

d i r e c t  compress ion  m a t r i x  f o r  o r a l  c o n t r o l l e d  r e l e a s e  

a r u g  d e l i v e r y  s y s t e m s  which forms a pseudo-ge l  l a y e r  

when i t  canes i n  c o n t a c t  w i t h  l i q u i d .  

BACKGROUND OF STUDY -- 

Dried  m o l a s s e s  ( I n g r e d i e n t  Technology C o r p o r a t i o n ,  

P h a r m a c e u t i c a l  Group, Pennsauken,  N e w  J e r sey )  is a 

n a t u r a l  p r o d u c t  d e r i v a t i v e  which is  wide ly  a v a i l a b l e ,  

and e x t e n s i v e l y  used i n  t h e  food i n d u s t r y  a s  a f l a v o r ,  

s w e e t e n e r ,  s o u r c e  of d i e t a r y  f i b e r  and n a t u r a l  c o l o r .  

I n  a p r e v i o u s  work (8), a f e a s i b i l i t y  s t u d y  was 

conduc ted  t o  e v a l u a t e  t h e  p o t e n t i a l  u s e  of t h i s  

m a t e r i a l  a s  a d i r e c t  t a b l e t i n g  c a r r i e r .  

Fo rmula t ions  p repa red  u s i n g  s e v e r a l  a c t i v e  

i n g r e d i e n t s  d i d  not d i s i n t e g r a t e ,  b u t  had e r o s i o n  times 

r ang ing  from 3 5  t o  50 m i n u t e s .  The d i s s o l u t i o n  s t u d y  

on a v i t a m i n  C f o r m u l a t i o n  showed t h a t  about  9 0 %  of t h e  

drug was r e l e a s e d  ove r  3 hours .  I t  was a l s o  obse rved  

t h a t  d r i e d  m o l a s s e s  m a t r i x  formed a pseudo g e l - l i k e  

muc i l agenous  l a y e r  around an i n n e r  d r y  c o r e  t a b l e t  when 

i t  came i n  c o n t a c t  w i t h  l i q u i d .  

EXPERIMENTAL 

Development of t h e  Mat r ix  

U s i n g  t h e o p h y l l i n e  a s  a model d r u g ,  i n i t i a l  

e x p e r i m e n t s  showed t h a t  t h e  c o n s i s t e n c y  of  t h e  m o l a s s e s  
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709 
MATRIX DEVELOPMENT AND DRUG RELEASE I. 

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

long  p e r i o d .  C o n s e q u e n t l y ,  i t  was n e c e s s a r y  t o  m o d i f y  

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

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

m a t r i x  f o r  t h e  s t u d y .  A c a c i a  (U.S.P. Powder ,  Amend 

Drug and Chemical  Co., I n c . ,  I r v i n g t o n ,  N e w  J e r s e y ) ,  

g u a r  gum (Type  PK-200, P e r n y ,  I n c . ,  L o d i ,  N e w  J e r s e y ) ,  

m e t h y l  c e l l u l o s e  (Dow Chemical  USA, Midland  Michigan)  , 
and h y d r o x y p r o p y l m e t h y l  c e l l u l o s e  ( M e t h o c e l  F4M, Dow 

Chemical  U S A ,  Midland Michigan)  were e v a l u a t e d ,  and t h e  

l a t t e r  was s e l e c t e d  f o r  f u r t h e r  s t u d y  b a s e d  on i t s  m o r e  

d e s i r e a b l e  p e r f o r m a n c e  c h a r a c t e r i s t i c s .  D r i e d  m o l a s s e s  

powder was i n i t i a l l y  p a s s e d  t h r o u g h  a 6 0  mesh s i e v e  

(Newark Wire C l o t h  Co.,  Newark, N e w  J e r s e y ) .  HPMC was 

i n c o r p o r a t e d  a t  f o u r  c o n c e n t r a t i o n  l e v e l s :  1 2 . 5 ,  1 5 . 0 ,  

2 0 . 0  and  28 .57%.  Weighed q u a n t i t i e s  o f  d r i e d  m o l a s s e s ,  

HPMC, and a n h y d r o u s  t h e o p h y l l i n e  (S igma Chemica l  Co,, 

S t .  L o u i s ,  M i s s o u r i )  powders  were b l e n d e d  i n  a 

c u b o i d a l  b l e n d e r  (Type KB-15, Erweka A p p a r a t e b a u  

G.m.b.H., Germany) f o r  20 m i n u t e s ,  and c m p r e s s e d  

d i r e c t l y  on an i n s t r u m e n t e d  r o t a r y  t a b l e t  p r e s s  

( P e n n w a l t  C o r p o r a t i o n ,  S t o k e s  C a n p a c t i n g  E q u i p n e n t  

D i v i s i o n ,  W a r m i n i s t e r  , P e n n s y l v a n i a )  u s i n g  a set  o f  0 . 5  

i n .  ( 1 . 2 7  cm) round s t a n d a r d  c o n c a v e  t o o l s  t o  a t a b l e t  

w e i g h t  o f  700 mg ( c o n t a i n i n g  3 0 0  mg of d r u g ) .  T a b l e t  

h a r d n e s s  was s e t  a t  a b o u t  7.0 kg. For e a c h  
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7 10 UKO-NNE, MENDES, AND JAMBHEKAR 

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

v a r i a t i o n ,  h a r d n e s s ,  t h i c k n e s s  and f r i a b i l i t y .  

Assay  of T h e o p h y l l i n e  

A High P r e s s u r e  L i q u i d  C h r o m a t o g r a p h i c  (HPLC) 

method was employed b e c a u s e  o f  c o l o r  i n t e r f e r e n c e  w i t h  

UV a b s o r b a n c e .  The method was a m o d i f i c a t i o n  of t h a t  

d e s c r i b e d  by O r c u t t  e t  a 1  ( 9 )  f o r  t h e o p h y l l i n e  i n  

b i o l o g i c a l  f l u i d s .  B e t a - h y d r o x y  e t h y l  t h e o p h y l l i n e  

(Sigma Chemical  Co. ,  St. ~ o u i s ,  M i s s o u r i )  ( B H E T )  was 

used a s  an i n t e r n a l  s t a n d a r d .  HPLC a n a l y s e s  were  

p e r f o r m e d  u s i n g  a 30 cm x 3 . 9  mm i . d .  Bondapak C18 

c o l  umn ( W a t e r s  A s s o c i a t e s ,  I n c .  , M i l  f o r d  , 
M a s s a c h u s e t t s )  , WISP Auto  Sampler  (Model 710-A, W a t e r s  

A s s o c i a t e s ,  I n c . ,  M i l  f o r d ,  M a s s a c h u s e t t s )  , p r o g r a m e d  

t o  i n j ec t  5 m i c r o l i t e r s  of  s a m p l e .  A b s o r b a n c e  was 

m e a s u r e d  a t  270 nm and f u l l  s c a l e  s e n s i t i v i t y  of 0 . 0 1 A .  

Peak h e i g h t s  were computed u s i n g  an  i n t e g r a t o r  

(Model 3390A, H e  w l e t t  Pac k a r d  co. , Avondale  , 
P e n n s y l v a n i a )  . 

The m o b i l e  p h a s e  c o n s i s t e d  o f  7 %  a c e t o n i t r i l e  and 

93% o f  a c e t a t e  b u f f e r ,  pH 4 . 0 .  The f l o w  r a t e  was se t  

a t  1 . 5  m l / m  i n .  

S t a n d a r d  C u r v e s  

T h e  s t a n d a r d  c u r v e s  were  p r e p a r e d  w i t h  

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

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



MATRIX DEVELOPMENT AND DRUG RELEASE I. 711 

i n t e s t i n a l  f l u i d  o v e r  a c o n c e n t r a t i o n  r a n g e  of  0 . 5  t o  

7 0  g/ml.  B H E T  was p r e p a r e d  a t  a c o n c e n t r a t i o n  o f  

50 g/ml i n  e a c h  of  t h e  d i s s o l u t i o n  f l u i d s .  The 

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

t h e  peak  h e i g h t  r a t i o  ( p e a k  h e i g h t  o f  t h e o p h y l l i n e  t o  

peak h e i g h t  o f  BHET) a g a i n s t  c o n c e n t r a t i o n .  The s l o p e ,  

i n t e r c e p t  and c o r r e l a t i o n  c o e f f i c i e n t  were o b t a i n e d  by 

l i n e a r  r e g r e s s i o n .  

I n  Vit ro  Release S t u d y  

The i n  v i t r o  r e l e a s e  s t u d y  was p e r f o r m e d  u s i n g  t h e  

USP XXI/NF X V I  r o t a t i n g  p a d d l e  (Hanson R e s e a r c h  C o r p . ,  

N o r t h r i d g e ,  C a l i f o r n i a )  method ( 1 0 ) .  900 m l  o f  

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

i n t e s t i n a l  f l u i d )  was p l a c e d  i n  t h e  d i s s o l u t i o n  v e s s e l s  

and a l l o w e d  t o  e q u i l i b r a t e  t o  3 7 O C .  The p a d d l e s  were 

r o t a t e d  a t  50 rpn. A t  s p e c i f i c  time i n t e r v a l s ,  a 5 ml 

s a m p l e  was wi thdrawn froin e a c h  v e s s e l ,  and  i m m e d i a t e l y  

r e p l a c e d  w i t h  an  e q u i v a l e n t  volume o f  f r e s h  f l u i d .  The 

s a m p l e s  were f i l t e r e d  t h r o u g h  a 0 . 4 5  m f i l t e r ,  and 

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

RESULTS A N D  DISCUSSION 

Development  o f  t h e  Matrix 

The  d i r e c t  c o m p r e s s i o n  of  v a r i o u s  b l e n d s  of  HPMC 

w i t h  d r i e d  m o l a s s e s  and d r u g  showed no m a n u f a c t u r i n g  
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7 12 UKO-NNE, MENDES, AND JAMBHEKAR 

TABLE I 

PHYSICAL PROPERTIES OF TABLETS 

Form u l  a t i o n s  

P a r a m e t e r  A B C D 

Mean Weight (mg) 701.15  700.00 701.39 703.42  
S t a n d a r d  Dev i a t  i o n  3.42 3.13 2.30 3.98 

Mean H a r d n e s s  (kp) 7 . 3 2  7.28 7.46 7 . 5 1  

Mean T h i c k n e s s  ( m m )  5.43 5.49 5.53 5 .65  

F r i a b i l i t y  ( % )  1 .02  0.85 0.63 0.54 

T h e o p h y l l i n e  Assay  (mg) 3 0 6 . 2 5  300.92  2 9 6 . 5 1  3 0 3 . 8 6  

w e i g h t ,  h a r d n e s s  and t h i c k n e s s  a r e  means o f  t w e n t y  
t a b l e t s  

a s s a y s  a r e  means o f  two d e t e r m i n a t i o n s  

A - c o n t a i n s  1 2 . 5 0 %  o f  HPMC 
B - c o n t a i n s  1 5 . 0 %  o f  HPMC 
C - c o n t a i n s  20.0% of  HPMC 
D - c o n t a i n s  28.575, O f  HPMC 

p r o b l e m s .  T a b l e  I g i v e s  a summary of t h e  measured  

p h y s i c a l  p r o p e r t i e s  of t h e  t a b l e t s .  The m a l l  

v a r i a t i o n s  i n  w e i g h t  and t h i c k n e s s  i n d i c a t e d  a good 

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

0.54% t o  1 . 0 2 %  which  a r e  a c c e p t a b l e  values. The mean 
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MATRIX DEVELOPMENT AND DRUG R E L E A S E  I .  713 

m a s s  o f  d r u g  present  was c l o s e  t o  t h e o r e t i c a l  and 

r anged  from 98 .85% t o  102 .08%.  T h i s  a l s o  i n d i c a t e s  a 

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

Assay  of T h e o p h y l l i n e  

The HPLC method f o r  t h e  a s s a y  of t h e o p h y l l i n e  

p roved  s u i t a b l e  f o r  s o l  id  d o s a g e  fo rms  where c m p o n e n t s  

o f  t h e  t a b l e t  m a t r i x  c o u l d  pose a p r o b l e m .  The  method 

is r a p i d ,  a c c u r a t e ,  s e n s i t i v e  and s p e c i f i c  f o r  

t h e o p h y l l i n e .  A t  a f l o w  r a t e  of  1 . 5  ml/min,  and an 

o p e r a t i n g  p r e s s u r e  of  1500  p s i ,  t h e o p h y l l i n e  and BHET 

had r e t e n t i o n  times o f  7 .6  and 9 . 5  m i n u t e s ,  

r e s p e c  t i v e l  y . 

S t a n d a r d  C u r v e  

The r e l a t i o n s h i p  be tween  t h e  peak  h e i g h t  r a t i o  and 

c o n c e n t r a t i o n  was l i n e a r  o v e r  t h e  c o n c e n t r a t i o n  

s t u d i e d .  The c o r r e l a t i o n  c o e f f i c i e n t  v a l u e s  r a n g e d  

from 0.995 t o  0 .997 .  The r e s u l t s  a l s o  showed t h a t  t h e  

s e n s i t i v i t y  o f  t h e  a s s a y  method was s i m i l a r  i n  a l l  t h e  

d i s s o l u t i o n  f l u i d s  and was i n d e p e n d e n t  o f  t h e  

d i s s o l u t i o n  f l u i d  pH. 

I n  V i t r o  Release S t u d y  

The i n c o r p o r a t i o n  o f  HPMC i n  d r i e d  molasses m a t r i x  

g a v e  a g e l - l a y e r  o f  s u i t a b l e  c o h e s i v e n e s s  and s t r e n g t h  

d e p e n d i n g  upon t h e  c o n c e n t r a t i o n  o f  HPMC. G e n e r a l l y ,  
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7 14 UKO-NNE, MENDES, AND JAMBHEKAR 
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F i g u r e  1 

R e l e a s e  p r o f i l e s  of T h e o p h y l l i n e  from 2 0 %  HPMC - 8 0 %  
D r i e d  M o l a s s e s  M a t r i x .  D i s s o l u t i o n  m e d i a  were 
a r t i f i c i a l  i n t e s t i n a l  f l u i d ,  a r t i f i c i a l  g a s t r i c  f l u i d ,  
and d i s t i l l e d  w a t e r .  

upon i m T e r s i o n  i n  d i s s o l u t i o n  f l u i d s ,  t h e  t a b l e t s  

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

f o r m a t i o n  o f  a g e l  l a y e r  a r o u n d  t h e  r e m a i n i n g  m a t r i x .  

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

F i g u r e  1. A v i s u a l  i n s p e c t i o n  o f  t h e  re lease  p r o f i l e s  

from a l l  t h e  f o r m u l a t i o n s  r e v e a l e d  a s i m i l a r  p a t t e r n .  

The d r u g  r e l e a s e  was o b s e r v e d  t o  be g r e a t e s t  i n  

i n t e s t i n a l  f l u i d ,  l e a s t  i n  d i s t i l l e d  w a t e r ,  and  

40 
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MATRIX DEVELOPMENT AND DRUG RELEASE I. 715 

i n t e r m e d i a t e  i n  g a s t r i c  f l u i d .  O v e r a l l ,  t h e  d u r a t i o n  

o f  r e l e a s e  r a n g e d  be tween 3 and 36  h o u r s .  

The f o l l o w i n g  s t a g e s  c o u l d  be i n v o l v e d  i n  t h e  

r e l e a s e  p r o c e s s  from t h i s  s y s t e m :  

1. H y d r a t i o n / p e n e t r a t i o n  of t h e  m a t r i x  by t h e  

d i s s o l u t i o n  f l u i d  

2 .  G e l a t i o n  a t  t h e  o u t e r  l a y e r  o f  t h e  m a t r i x  

3. D i s s o l u t i o n  of t h e  d r u g  i n  t h e  g e l  

4 .  D i f f u s i o n  o f  d r u g  t h r o u g h  t h e  g e l  l a y e r  

5 .  s l o w  d i s s o l u t i o n  of t h e  o u t e r m o s t  g e l l e d  
layer 

Any o r  a c o m b i n a t i o n  of t h e s e  c o u l d  be a 

r a t e - l i m i t a t i n g  s t e p  i n  t h e  p r o c e s s .  

The d i f f u s i o n  of d i s s o l u t i o n  f l u i d  t h r o u g h  t h e  g e l  

i s  a f f e c t e d  b y  t h e  g e l  s t r e n g t h .  The p r o t e c t i v e  o r  

b a r r i e r  g e l  is i n  t u r n ,  c o n t r o l l e d  by t h e  v i s c o s i t y  and 

c o n c e n t r a t i o n  o f  t h e  polymer u s e d .  T h e r e f o r e ,  a s  

e x p e c t e d  , t h e r e  was d n  i n v e r s e  r e l a t i o n s h i p  be tween t h e  

HPMC c o n c e n t r a t i o n  and t h e  r a t e  of r e l e a s e .  As t h e  

l e v e l  o f  HPMC was i n c r e a s e d ,  t h e  g e l  formed was f i r m e r  

and m o r e  c o h e s i v e .  T h i s  r e s u l t e d  i n  s l o w e r  d r u g  

r e l e a s e .  

O n  t h e  o t h e r  h a n d ,  an i n c r e a s e  i n  t h e  HPMC 

c o n c e n t r a t i o n  would a l s o  i n c r e a s e  t h e  v i s c o s i t y  of t h e  

s u r r o u n d i n g  f l u i d  , which  would i n c r e a s e  t h e  

g e l - s t r e n g t h ,  and t h u s  would s l o w  t h e  p e r m e a t i o n  r a t e  
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7 16 UKO-NNE, MENDES, AND JAMBHEKAR 

of  b o t h  t h e  d i s s o l u t i o n  f l u i d ,  and t h e  d r u g  t h r o u g h  t h e  

g e l  l a y e r .  

 or m a t r i c e s  of  t h i s  t y p e  which  c o n t a i n  i n s o l u b l e  

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

is even more c o n p l e x .  For i n s t a n c e ,  i f  t h e  l e v e l  of  

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

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

i s  d e c r e a s e d .  Any f u r t h e r  i n c r e a s e  i n  t h e  l e v e l  of  t h e  

i n s o l u b l e  f i l l e r  would p r e v e n t  t h e  gel from b o t h  

u n i f o r m  h y d r a t i o n  a n d / o r  s w e l l i n g  r e s u l t i n g  i n  t h e  

f o r m a t i o n  of  c r a c k s  i n  t h e  t a b l e t  s u r f a c e ,  and t h u s  

a f f e c t i n g  t h e  r e l e a s e  c h a r a c t e r i s t i c s .  T h e r e f o r e ,  f o r  

such  m a t r i x  s y s t e m s  which  c o n t a i n  i n s o l u b l e  

i n g r e d i e n t s ,  t h e r e  may be an  optimum l e v e l  of a 

g e l - f o r m i n g  s u b s t a n c e  f o r  m a  i m u m  e f f e c t .  For  t h i s  

s t u d y ,  th? b e s t  l e v e l  of HPMZ t e s t e d  was 2 0 % .  

CONCLUSION 

The f a b r i c a t i o n  o f  m o l a s s e s  m a t r i x  b y  

i n c o r p o r a t i n g  HPMC g a v e  a s u i t a b l e  m a t r i x  f o r  

c o n t r o l l e d  r e l e a s e  s t u d y .  Depending upon t h e  

c o n c e n t r a t i o n  of  HPMC, and t h e  d i s s o l u t i o n  f l u i d  u s e d ,  

d u r a t i o n  o f  r e l e a s e  r a n g e d  from 3 t o  36 h o u r s .  The 

minimum HPMC r e q u i r e m e n t  was 1 2 . 5 % ,  w h i l e  f o r  p r a c t i c a l  

p u r p o s e s ,  t h e  b e s t  l e v e l  was 2 0 % .  
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