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EFFECT OF PARTICLE SIZE ON THE DISSOLUTION RATE 
OF MONOPHENYLBUTAZONE SOLID DISPERSION IN 

PRESENCE OF CERTAIN ADDITIVES 

F.  S .  H a b i b  a n d  M . A .  A t t i a  

D e p a r t m e n t  of P h a r m a c e u t i c s ,  F a c u l t y  o f  P h a r m a c y ,  
A s s i u t  U n i v e r s i t y  , E g y p t .  

ABSTRACT 

M o n o p h e n y l b u t a z o n e  i s  a v e r y  s p a r i n g l y  s o l u b l e  d r u g .  
T h e  e f f e c t  of p a r t i c l e  s i z e  o n  t h e  d i s s o l u t i o n  c h a r a c t e -  
r i s t i c s  o f  m o n o p h e n y l h u t a z o n e  i n , a  d i s s o l u t i o n  m e d i u m  of 

0 . 1  N h y d r o c h l o r i c  a c i d  a n d  0 . 1  N h y d r o c h l o r i c  a c i d  t o  
w h i c h  was a d d e d  0 . 0 0 5 8  Tween 8 0 ,  was c a r r i e d  o u t .  T h e  

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

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

p e r s i o n  a n d  p h y s i c a l  m i x t u r e  u s i n g  ?IT?;( a n d  p o l y e t h y l e n e  

c j l y c o l  4 0 0 0  a s  c a r r i e r s .  A c o m p a r a t i v e  d i s s o l u t i o n  

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

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

p a r t i c l e .  s i z e  of C 6 3  p .  D r u g - u r e a  s o l i d  d i s p e r s i o n  of a 
r a t i o  5 : 9 5 %  p r o d u c e d  t h e  h i g h e s t  d i s s o l u t i o n  r a t e .  

INTRODUCTION 

T h e r e  is e x t e n s i v e  l i t e r a t u r e  t o  show t h a t  a d e c -  

r ea se  i n  p a r t i c l e  s i z e  o f  s p a r i n g l y  s o l u b l e  d r u g s  r e s u l t s  
i n  i n c r e a s e d  d i s s o l u t i o n  r a t e s  o w i n g  t o  t h e  j n c r e a s e d  
s u r f a c e  a r e a  of t h e  d r u g  e x p o s e d  t o  t h e  s o l v e n t .  However ,  

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

2009 

Copyright 0 1985 by Marcel Dekker, Inc. 0363-9045/85/1111-2009$3.50/0 

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.



2010 HABIB AND ATTIA 

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

t h e  d r u g  occurs  d u r i n g  t h e  p r e p a r a t i o n  process .  T h e  
e f f e c t  of t h e  p a r t i c l e  s i z e  o f  d r u g s  o n  t h e i r  d i s s o l u t -  

i o n  r a t e s  a n d  b i o l o g i c a l  a v a i l a b i l i t y  was r e v i e w e d  com- 

p r e h e n s i v e l y  by F i n c h e r  (1) .  For  d r u g s  whose  G I  a b s o r p -  
t i o n  is r a t e  l i m i t e d  by d i s s o l u t i o n ,  r e d u c t i o n  o f  t h e  

p a r t i c l e  s i z e  g e n e r a l l y  i n c r e a s e s  t h e  r a t e  of a b s o r p t i o n  

a n d / o r  t o t a l  b i o a v a i l a b i l i t y .  T h i s  commonly o c c u r s  f o r  

d r u g s  w i t h  p o o r  water s o l u b i l i t y .  F o r  e x a m p l e ,  t h e  

t h e r a p e u t i c  d o s e  o f  g r i s e o f u l v i n  was r e d u c e d  t o  508 by 
m i c r o n i z a t i o n  ( 2 )  a n d  i t  a l s o  p r o d u c e d  a more c o n s t a n t  
a n d  r e l i a b l e  b l o o d  l e v e l .  T h e  commercial d o s e  of s p i r o -  

n o l a c t o n e  was also d e c r e a s e d  t o  h a l f  by j u s t  a s l i g h t  
r e d u c t i o n  of p a r t i c l e  s i z e  ( 3 ) .  S u c h  e n h a n c e m e n t  oi d r u g  

a h s o r p t i o n  c o u l d  € u r t h e r  b e  increased  s e v e r a l  f o l d  i f  a 
m i c r o n i z e d  p r o d u c t  was u s e d  ( 3 , 4 ) .  A l t h o u g h  t h e  r e d u c -  

t i o n  o f  p a r t i c l e  s i z e  can  b e  e a s i l y  and d i r e c t l y  accomp- 
l i s h e d ,  t h e  r e s u l t a n t  f i n e  p a r t i c l e s  may n o t  p r o d u c e  t h e  
e x a c t  f a s t e r  d i s s o l u t i o n  a n d  a b s o r p t i o n .  T h i s  p r i m a r i l y  
r e s u l t s  f r o m  t h e  p o s s i b l e  a g g r e g a t i o n  a n d  a g g l o m e r a t i o n  
of t h e  f i n e  p a r t i c l e s  d u e  t o  t h e i r  i n c r e a s e d  s u r f a c e  
e n e r g y  a n d  t h e  s u b s e q u e n t  s t r o n g e r  v a n  de r  Waals’ a t t r a -  

c t i o n  b e t w e e n  n o n p o l a r  m o l e c u l e s .  

I n  1 9 6 1 ,  a u n i q u e  a p p r o a c h  of s o l i d  d i s p e r s i o n  t o  
r e d u c e  t h e  p a r t i c l e  s i z e  a n d  i n c r e a s e  r a t e  of d i s s o l u -  

t i o n  a n d  a b s o r p t i o n  was f i r s t  d e m o n s t r a t e d  ( 5 ) .  T h e y  
p r o p o s e d  t h e  f o r m a t i o n  of a n  e11rectic m i x t u r e  o f  a 
p o o r l y  s o l u b l e  d r u g  s u c h  a s  s u l f a t h i a z o l e  w i t h  a p h y s i o -  

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

C h i o u  a n d  R i e g e l m a n  ( 6 )  r e c e n t l y  a d v o c a t e d  t h e  a p p l i -  

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

T h e  s i q n i f  icance of t h e  so l id  d i s p e r s i o n  t e c h n i q u e  was 
s t r e n g t h e n e d  by t h e  d e m o n s t r a t i o n  of c h i o u  a n d  R i e g e l m a n  
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( 7 , 8 )  of t h e  f a s t  and almost c o m p l e t e  a b s o r p t i o n  o f  t h e  

i n s o l u b l e  g r i s e o f u l i v i n  i n  man a n d  d o g s  w h i l e  t h e  comme- 
r c i a l  m i c r o n i z e d  g r i s e o f u l v i n  was i n c o m p l e t e l y  a b s o r b e d  

( 3 0 - 6 0 8 ) .  They u s e d  p o l y e t h y l e n e  g l y c o l  6 0 0 0  a s  a d i s -  
p e r s i o n  c a r r i e r .  The main a d v a n t a g e s  of  u s i n g  w a t e r -  

s o l u b l e  p o l y m e r s  a s  c a r r i e r s  a r e  t h e i r  n o n t o x i c i t y  and  

g e n e r a l  a p p l i c a b i l i t y  to  most d r u g s .  

The p u r p o s e  o f  t h i s  w o r k  is t h e  s t u d y  of t h e  e f f e c t  

of p a r t i c l e  s i z e  i n  t h e  d i s s o l u t i o n  r a t e  o f  monophenyl-  
h u t a z o n e  from i t s  s o l i d  d i s p e r s i o n  and  p h y s i c a l  m i x t u r e  
u s i n g  u r e a  and  p o l y e t h y l e n e  g l y c o l  4 0 0 0  a s  hvater s o l u b l e  

c a r r i e r s .  The r e l a t i v e  c h a n g e  i n  t h e  p a r t i c l e  s i z e  of 

t h e  d r u g ,  t h e  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  a n d  p h y s i -  

c a l  m i x t u r e  p r o c e s s e s  was a s s e s s e d  by c o m p a r i n g  t h e  d i s -  

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

p r e p a r a t i o n  of t h e  s y s t e m s ,  s i n c e  a c h a n g e  i n  t h e  p a r -  
t i c l e  s i z e  o f  t h e  d r u g  w i l l  b e  r e f l e c t e d  by a c h a n g e  i n  

t h e  d i s s o l u t i o n  r a t e .  

EX PE R I MENTA L 

M a t e r i a l s  

The f o l l o w i n g  m a t e r i a l s  were u s e d  : 

Monophenylbutazone  was o b t a i n e d  f r o m  E l - N i l e  pharmaceu-  

t i c a l  C o . ,  C a i r o ,  A . R . E .  Tween 8 0 ,  f rom A t l a s  c h e m i c a l  

I n d .  D e l a w a r e ,  USA. P o l y e t h y l e n e  g l y c o l  4 0 0 0 ,  f r o m  

floechst C o .  Urea ( a n a l a r ) ,  f rom El-Nasr  C o .  A . R . E .  

METHODS 

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  
T h e  m e l t i n g  p r o c e d u r e s  w e r e  u s e d  a s  folll-.:?rs : 

P E G  4 0 0 0  o r  u r e a ,  were  a c c u r a t e l y  w e i g h e d ,  powdered and  
m e l t e d  i n  a s u i t a b l e  p o r c e l a i n  d i s h .  The  c a l c u l a t e d  

amount o f  t h e  powdered d r u g  was t h e n  a c c u r a t e l y  weighed  

and  added  t o  t h e  m e l t e d  c a r r i e r  w i t h  c o n s t a n t  s t i r r i n g .  
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T h e  m e l t e d  m i x t u r e  was c o o l e d  and  s o l i d i f i e d  r a p i d l y  i n  
a n  ice  b a t h .  The p r o d u c t  was p l a c e d  i n  a d i s s i c a t o r  

o v e r  s i l i c a  g e l .  The  f i n a l  s o l i d  was c r u s h 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  s i z e  f r a c t i o n s  by d r y  s i e v i n g .  Four  

d i f f e r e n t  s i e v e  f r a c t i o n s  were c o n s i d e r e d .  T h e s e  were  : 

more t h a n  4 0 0  p, 2 0 0 - 4 0 0  y ,  63-200 p and l e s s  t h a n  6 3  p 
m e s h  d i a m e t e r .  T h i s  p r o c e s s  was d o n e  w i t h  t h e  medica-  

ment powder ,  s o l i d  d i s p e r s i o n  s y s t e m s  and  p h y s i c a l  
m i x t u r e s .  

The mean p a r t i c l e  s i z e  was o b t a i n e d  by u s i n g  a d o u b l e  
image s h e a r i n g  microscope when 2 0 0  p a r t i c l e s  were s i z e d .  
T h e  d r u g  c a r r i e r  r a t i o  was c a l c u l a t e d  a c c o r d i n g  t o  t h e  
e u t e c t i c  c o m p o s i t i o n  a n d  a t  d i f f e r e n t  r a t i o s  o f  d r u g -  

c a r r i e r  ( 5 : 9 5 ;  5 0 : 5 0  a n d  8 0 : 2 0 ) .  The p h y s i c a l  m i x t u r e  

was p r e p a r e d  by g e n t l y  t r i t u r a t i n g  a p p r o p r i a t e  y u a n t i -  

t i e s  of d r u g  and c a r r i e r  i n  a g l a s s  m o r t a r .  

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

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

m i x t u r e s  were s t u d i e d  i n  2 5 0  m l  0 . 1  N h y d r o c h l o r i c  a c i d  

and 3 5 O ,  w h i l e  t h e  d i s s o l u t i o n  r a t e  o f  t h e  p u r e  d r u g  
was s t u d i e d  i n  b o t h  0 . 1  N h y d r o c h l o r i c  a c i d  a n d  t h e  same 
medium t o  w h i c h  was a d d e d  0 . 0 0 5 %  Tween 8 0 .  The USP d i s -  

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

r a t e  s t u d i e s .  

The c a l c u l a t e d  amount  of t h e  powdered d r u g  s o l i d  

d i s p e r s i o n s  o r  p h y s i c a l  m i x t u r e s  o f  d i f f e r e n t  p a r t i c l e  
s i z e  was r a p i d l y  i n t r o d u c e d .  T h e  a b s o r p t i o n  of mono- 
p h e n y l b u t a z o n e  was r e a d  a t  258  nm. 2 m l  s a m p l e s  w e r e  
removed a s  a f u n c t i o n  o f  t i m e  and  a n a l y s e d  f o r  d r u g  con-  
t e n t .  Two m l  o f  t h e  d i s s o l u t i o n  medium was added  back  

t o  t h e  b e a k e r  a f t e r  e a c h  s a m p l i n g .  A l l  s m a p l e s  were 
c a r r i e d  o u t  i n  t r i p l i c a t e ,  f r o m  which  t h e  mean v a l u e s  
were  c a l c u l a t e d .  
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RESULTS AND DISCUSSION 

T h e  d i s s o l u t i o n  p r o f i l e s ,  shown i n  F i g u r e  1 r e p r e s e n -  
t i n g  t h e  e f f e c t  of p a r t i c l e  s i z e  o n  t h e  d i s s o l u t i o n  r a t e  
of m o n o p h e n y l b u t a z o n e - u r e a  or p o l y e t h y l e n e  g l y c o l  4 0 0 0  

s o l i d  d i s p e r s i o n  i n  2 5 0  m l  s o l u t i o n  o f  0 . 1  N h y d r o c h l o r i c  

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

d i s s o l u t i o n  medium and  t h e  d i s s o l u t i o n  medium c o n t a i n i n g  

0 . 0 0 5 %  Tween 8 0 .  R e s u l t s  i l l u s t r a t e d  i n  f i g u r e  1 i n -  
d i c a t e  t h a t  t h e  d i s s o l u t i o n  t e n d e n c y  of t h e  m e d i c a m e n t  

i n c r e a s e s  a s  t h e  p a r t i c l e  s i z e  d e c r e a s e s .  T h i s  was 
n o t i c e d  i n  c a s e  of t h e  d r u g  a l o n e  w i t h  6 3 - 2 0 0  and 200- 
4 0 0  p p a r t i c l e s .  W h i l e  a decrease i n  t h e  d i s s o l u t i o n  r a t e  
b e g a n  t o  o c c u r  w i t h  6 3  p p a r t i c l e s  w h i c h  r u n  oppos i te  t o  
t h e  e x p e c t e d  e n h a n c e m e n t  of d i s s o l u t i o n  r a t e  o f  t h e  medi- 

c a m e n t  a s  t h e  s p e c i f i c  s u r f a c e  a r ea  i n c r e a s e s .  T h i s  c o n -  

t r a d i o k i o n  may b e  d u e  t o  e i t h e r  o n e  or b o t h  o f  t h e  
f o l l o w i n g  p o s t u l a t i o n s .  T h e  f i r s t ,  a s  t h e  p a r t i c l e  s i z e  

of t h e  powder  d e c r e a s e s ,  t h e  powder  e x h i b i t s  more c o h e -  

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

to  a g g r e g a t i o n  i n  a q u e o u s  media u n d e r  t h e  slow r a t e  o f  
s t i r r i n g  i n  t h e  d i s s o l u t i o n  p r o c e d u r e s .  T h e  s e c o n d ,  a s  
t h e  p a r t i c l e  s i z e  o f  t h e  powder  d e c r e a s e s ,  t h e  s u r f a c e  
e n e r g y  of t h e  p a r t i c l e s  g r e a t l y  i n c r e a s e s  w h i c h  r e s u l t s  

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

e a s i l y  wetted a n d  f l o a t i n g  o n  t h e  a i r / L i q u i d  i n t e r f a c e  

of t h e  d i s s o l u t i o n  m e d i a .  T h u s ,  a l t h o u g h  t h e  s p e c i f i c  
s u r f a c e  a rea  o f  t h e  m e d i c a m e n t  i s  i n c r e a s e d  i n  more f i n e  

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

of t h e  d i f f e r e n t  s i e v e  f r a c t i o n s  o f  m o n o p h e n y l b u t a z o n e  
powder  was  d e t e r m i n e d  i n  t h e  d i s s o l u t i o n  medium to  w h i c h  
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MONOPHENYLBUTAZONE SOLID DISPERSION 2015 

0 .005 :  Tween 8 0  was a d d e d .  F i n h o l t  a n d  S o l v a n g  ( 9 ) s h o w e d  

t h a t  t h e  e f f e c t  o f  s u r f a c t a n t s  o n  t h e  mass t r a n s f e r  of 

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

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

m e d i u m ,  a n d  o n l y  t o  a s m a l l  e x t e n t  t o  t h e  s o l u b i l i z i n g  

power o f  t h e  s u r f a c t a n t .  I t  i s  c l e a r  from t h e  r e s u l t s  

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

r a t e  o€ t h e  m e d i c a m e n t  f r o m  t h e  d i f f e r e n t  s i e v e  f r a c t i o n s  
i n c r e a s e s  as t h e  powder becomes more f i n e ,  t h i s  i s  c o n -  
t r a r y  t o  t h e  r e s u l t s  o b t a i n e d  i n  a b s e n c e  o f  Tween 80  

s p e c i a l l y  w i t h  6 3  p p a r t i c l e s .  F i g u r e  1 r e v e a l s  t h e  i n -  

l l u e n c e  o f  Tween 8 0  o n  t h e  d i s s o l u t i o n  e f f i c i e n c y / p a r t i -  

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

s e n c e  o f  Tween 8 0 ,  t h e  s p e c i f i c  s u r f a c e  a rea  of t h e  d r u g  

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

c o n c l u d e d  t h a t  s i z e  r e d u c t i o n  o f  m o n o p h e n y l b u t a z o n e  i n -  

c r eases  t h e  s p e c i f i c  s u r f a c e  a r e a ,  b u t  b r i n g s  a b o u t  a 
s i m u l t a n e o u s  a n d  more p r o n o u n c e d  r e d u c t i o n  o f  t h e  e f f e c -  

t i v e  s u r f a c e  a r e a  w h i c h  o u t  w e i g h s  t h e  e f f e c t  o f  i n c r e a -  

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

o f  t h e  a p p r o a c h  of simple p a r t i c l e  s i z e  r e d u c t i o n  t o  
e n h a n c e  t h e  d i s s o l u t i o n  r a t e  o f  m o n o p h e n y l b u t a z o n e  pro- 
b a b l y  d u e  t o  t h e  e x a g g e r a t i v e  o f  s e c o n d a r y  a t t r a c t i v e  

f o r c e s  a c t i n g  o n  t h e  s u r f a c e .  A c c o r d i n g l y  i t  wou ld  be 

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

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

t h e  s u r f a c e  p r o p e r t i e s  o f  t h e  powder  by  i n c l u s i o n  i n  
m a t r i x  m a t e r i a l s .  T h i s  w h a t  was h a p p e n e d  i n  t h i s  s t u d y .  
T h e  p h a s e  d i a q r a m  of m o n o p h e n y l b u t a z o n e -  u rea  s y s t e m  

r e v e a l s  a p a t t e r n  w h i c h  i s  t y p i c a l  f o r  s i m p l e  e u t e c t i c  
m i x t u r e s .  T h e  e u t e c t i c  c o m p o s i t i o n  i n  t h i s  case  i s  : 
m o n o p h e n y l b u t a z o n e  908 a n d  u r e a  1 0 8 ,  t h e  eu t ec t i c  p o i n t  

i s  85O. F o r  monophenylbutazone-polyethylene g l y c o l  4 0 0 0  

s y s t e m ,  t h e  e u t e c t i c  c o m p o s i t i o n  i s  : m o n o p h e n y l b u t a z o n e  

3 0 %  a n d  PEG 4 0 0 0 ,  7 0 %  t h e  e u t e c t i c  p o i n t  i s  5 4  . F i g u r e  
0 
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2016 H A B I B  AND ATTIA 

1 i l l u s t r a t e s  t h e  d i s s o l u t i o n  p r o f i l e s  of t h e  v a r i o u s  
s i e v e  f r a c t i o n s  of m o n o p h e n y l b u t a z o n e - u r e a  s o l i d  d i s -  

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

d i s p e r s i o n  w i t h  u r e a  a t  e u t e c t i c  c o m p o s i t i o n  was e n h a n -  

ced a s  c o m p a r e d  t o  a c o n t r o l  sample o f  m e d i c a m e n t  p o w d e r .  
T h e  d i s s o l u t i o n  r a t e  of t h e  m e d i c a m e n t  f r o m  t h e  s o l i d  

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

I t  i n c r e a s e d  w i t h  t h e  r e d u c t i o n  of p a r t i c l e  s i z e .  ' T h i s  

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

T h e  a m o u n t  of t h e  m e d i c a m e n t  d i s s o l v e d  f r o m  v a r i o u s  

s i e v e  f r a c t i o n s  of monopheny lbu tazone -PEG 4000  s o l i d  

d i s p e r s i o n  of e u t e c t i c  c o m p o s i t i o n  i n  c o m p a r i s o n  w i t h  

t h a t  o f  t h e  d r u g  powder  is r e p r e s e n t e d  a l s o  i n  F i g u r e  1, 

I t  i s  c l e a r  t h a t  t h e  a m o u n t  d i s s o l v e d  was g r e a t e r  a s  
c o m p a r e d  t o  t h a t  d i s s o l i i e d  f r o m  a c o n t r o l  sariiple of 

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

i n g  t o  t h e  s i e v e  f r a c t i o n  u s e d .  I t  i n c r e a s e d  w i t h  i n -  
c r e a s i n g  t h e  p a r t i c l e  s i z e  u p  t o  cl s i e v e  f r a c t i o n  o f  

200-400 p ,  beyond  w h i c h  ( > 4 0 0  p )  t h e  d i s s o l u t i o n  r a t e  
d e c r e a s e d .  T h i s  e n h a n c e m e n t  i n  d i s s o l u t i o n  of a 
c o m p a r a t i v e l y  coarser  sample o f  t h e  s o l i d  d i s p e r s i o n  

s i e v e  f r a c t i o n  200-400 p, m i g h t  b e  a t t r i b u t e d  t o  t h a t  

t h e  c a r i e r ,  PEG 4 0 0 0 ,  i n  t h i s  case d i s s o l v e s  w i t h  a 
C o m p a r a t i v e l y  l o w  r a t e  f r o m  t h e  m a t r i x  a n d  t h u s  c o u n t e -  

r a c t i n g  t h e  a g g r e g a t i o n  f o r  a l o n g e r  t i m e  a n d  f a c i l i t a -  
t i n g  d i s s o l u t i o n .  W h i l e  i n  p a r t i c l e  s i z e  7 4 0 0  p t h e  

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

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

F i g u r e  2 ,  c o m p a r e s  t h e  d i s s o l u t i o n  b e h a v i o u r  of 

m o n o p h e n y l b u t a z o n e  f r o m  s o l i d  d i s p e r s i o n s  a n d  p h y s i c a l  
m i x t u r e s .  A l l  s a m p l e s  b e i n g  of t h e  same s i e v e  f r a c t i o n  
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2018 HABIB AND ATTIA 

( < 63 p ) .  The d r u g  c a r r i e r  r a t i o s  were : 5: 9 5 ,  5 0 : 5 0  

and 8 0 : 2 0 .  I t  i s  e v i d e n t  t h a t  t h e  d i s s o l u t i o n  r a t e  o f  
t h e  medicament  f rom t h e  s o l i d  d i s p e r s i o n s  w i t h  e i t h e r  
u r e a  o r  PEG 4 0 0 0  was h i g h e r  t h a n  t h a t  f rom t h e  c o r r e s -  
p o n d i n g  p h y s i c a l  m i x t u r e s .  The d i s s o l u t i o n  r a t e  o f  t h e  

medicament  f rom t h e  s o l i d  d i s p e r s i o n  of t h e  d r u g - c a r r i e r  

r a t i o  5 : 9 5 %  is m a r k e d l y  h i g h e r  t h a n  t h a t  of t h e  composi -  

t i o n  50:  50 .  The r a t i o  of 8 0 :  20 g a v e  t h e  l e a s t  d i s s o l u -  

t i o n  r a t e  of t h e  medicament .  I n  case o f  p h y s i c a l  m i x t u -  

r e s :  t h e  c o m p o s i t i o n  50:  50  p r o d u c e d  t h e  h i g h e s t  d i s s o l u -  

t i o n  r a t e  f o l l o w e d  by t h e  composition 8 0 : 2 0  a n d  t h e n  
5 : 9 5 % .  

The d r u g - u r e a  e i t h e r  s o l i d  d i s p e r s i o n s  or p h y s i c a l  
m i x t u r e s  i n  t h e  d i f f e r e n t  c o m p o s i t i o n s  p r o d u c e d  g e n e r a l l y  
h i g h e r  d i s s o l u t i o n  r a t e s  t h a n  t i i a t  p r o d u c e d  w i t h  PEG 4 0 0 0 .  

T h i s  may be d u e  t o  t h e  h i g h e r  s o l u b i l i z i n g  e f f e c t  o f  u r e a  
t o w a r d s  m o n o p h e n y l b u t a z o n e .  On t h e  o t h e r  hand ,  t h e  
g e n e r a l  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  o f  t h e  s o l i d  

d i s p e r s i o n  of t h e  d r u g  more t h a n  t h a t  of t h e  c o r r e s p o n d -  
i n g  p h y s i c a l  m i x t u r e  may b e  a t t r i b u t e d  t o  t h e  i n c r e a s e  

i n  t h e  e f f e c t i v e  s u r f a c e  a r e a  o f  t h e  medicament  i n  t h e s e  
d i s p e r s i o n s .  I n  c o n c l u s i o n ,  where  t h e  d i s s o l u t i o n  r a t e  
i s  a f f e c t e d  by p a r t i c l e  s i z e ,  t h e  p re sen t  i n v e s t i g a t i o n  
s h o w s  t h a t ,  f a c t o r s  o t h e r  t h a n  i n i t i a l  p a r t i c l e  s i z e  

need t o  b e  c o n t r o l l e d  i n  o r d e r  t o  g e t  a r e p r o d u c i b l e  

r a t e  o f  t h e  d r u g .  

The n a t u r e  and  p r o p o r t i o n  o f  t h e  c a r r i e r ,  t h e  m a n u f a c t u -  

r i n g  p r o c e s s ,  i . e .  s o l i d  d i s p e r s i o n  or p h y s i c a l  m i x t u r e ,  

and  t h e  p r e s e n c e  or a b s e n c e  o f  s u r f a c t a n t  may a l l  i n -  

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

may have  a s i g n i f i c a n t  i n f l u e n c e  o n  t h e  e f f i c a c y  o f  t h e  
p r o d u c t .  
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MONOPHENYLBUTAZONE SOLID DISPERSION 2019 
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