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ABSTRACT 

The u t i l i z a t i o n  o f  t h r e e  water  s o l u b l e  carbohydra tes  

as c a r r i e r  t o  improve t h e  d i s s o l u t i o n  r a t e  o f  p redn iso lone  

was s t u d i e d .  C o p r e c i p i t a t e s  and p h y s i c a l  m i x t u r e s  o f  t h e  

drug  and t h e  c a r r i e r s  i n  t h r e e  d i f f e r e n t  p r o p o r t i o n s  were 

prepared and t h e i r  d i s s o l u t i o n  p r o f i l e  was compared w i t h  

t h e  d i s s o l u t i o n  p r o f i l e  o f  t h e  pure  drug.  The remarkab ly  

f a s t  and e r r a t i c  d i s s o l u t i o n  o f  p r e n i s o l o n e  observed f rom 

t h e  c o p r e c i p i t a t e s  was p o s s i b l e  due t o  t h e  convers ion  of 

p redn iso lone  i n t o  i t s  me tas tab le  o r  amorphous fo rm d u r n i n g  

t h e  c o p r e c i p i t a t i o n  process.  The d i s s o l u t i o n  r a t e  of t h e  

drug  f rom t h e  p h y s i c a l  m i x t u r e s  was.much h i g h e r  than f rom 

t h e  pure  d rug  i t s e l f .  E f f e c t  o f  ag ing  o f  t h e  c o p r e c i p i t a t e  

on t h e  d i s s o l u t i o n  p r o f i l e  showed an i n c r e a s i n g  tendency of 

* 
To whom i n q u i r i e s  shou ld  be d i r e c t e d  
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AHMED AND MADAN 1244 

t h e  d i s s o l u  

i n g  phys ica  

on cu rve  t o  match w i t h  t h a t  o f  t h e  correspond-  

m i x t u r e .  

INTRODUCTION 

Predn iso lone i s  a p o o r l y  wa te r -so lub le  a d r i n o c o r t i c a l  

s t e r o i d .  The c o r t i c o s t e r o i d s  have demonstrated u n p r e d i c t -  

ab le ,  and i r r e g u l a r  d i s s o l u t i o n  r a t e s  ( 1 - 5 ) .  Severa l  i n v e s t -  

t i g a t o r s  have shown t h a t  t h e  f o r m a t i o n  o f  s o l  i d  d i s p e r s i o n s  

o r  c o p r e c i p i  t a t e s  o f  r e l a t i v e l y  hydrophobic  drugs w i t h  

v a r i o u s  pharmaco log ica l l y  i n e r t  hydrophi  1 i c  

s i g n i f i c a n t l y  i nc rease  t h e i r  -~ i n  v i t r o  d i s s o l u t i o n  r a t e s  ( 6 -  

2 2 ) .  However, t h e  use o f  carbohydra tes  o r  sugars as c a r r i e r  

i n  t h e  s o l i d  d i s p e r s i o n  system has rece ived  l i m i t e d  a t t e n t i o n  

i n  t h e  1 i t e r a t u r e  (21,22). These i n v e s t i g a t o r s  r e p o r t e d  

s o l i d  d i s p e r s i o n s  of drug-sugar  u s i n g  t h e  m e l t i n g  method. 

The 

i t s  own, i . e . ,  d u r i n g  t h e  h e a t i n g  a t  t h e  p r e p a r a t i o n  temper- 

a t u r e  sugars may decompose caus ing  an amber c o l o r a t i o n .  The 

s o l v e n t  o r  c o p r e c i p i t a t i o n  method may overcome t h i s  problem. 

However, t h e  l i t e r a t u r e  i s  comp le te l y  devo id  o f  such t e c h n i -  

que u s i n g  mono o r  po ly -sacchar ides .  

desc r ibes  t h e  use o f  some se lec ted  sugars namely f r u c t o s e ,  

xy lose ,  and po lydex t rose  u s i n g  t h e  s o l v e n t  o r  c o p r e c i p i t a t i o n  

method t o  improve t h e  d i s s o l u t i o n  p r o f i l e  o f  t h e  hydrophobic  

d rug  predn iso lone.  

c a r r  e r s  may 

use o f  sugar i n  t h e  m e l t i n g  has an i n h e r e n t  problem o f  
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INFLUENCE O F  SELECTED CARBOHYDRATES 1245 

EX P E R I F.1 E N T AL 

MATERIALS 

Predn iso lone l  , f r u c t o s e ’  , x y l o s e l  , po lydex t rose2,  and 

a l coho l  USP3 were used as rece ived  w i t h o u t  f u r t h e r  t rea tmen t .  

PRODUCT PREPARATION 

Coprec ip i  t a t e s  and p h y s i c a l  m ix tu res  o f  p redn iso lone 

and t h e  c a r r i e r s  were prepared us ing  1:5, 1 : l o ,  and 1 :20 (w/w) 

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

prepare t h e  c o p r e c i p i  t a t e s  depending on the  ava i  l a b i  1 i t y  of 

s u i t a b l e  s o l v e n t ( s )  f o r  t he  drug and the  c a r r i e r s .  

Coprec ip i t a tes  w i t h  f r u c t o s e  and xy lose  

Two d i f f e r e n t  methods were used t o  

The r e q u i r e d  amount of p redn iso lone  and f r u c t o s e  o r  

xy lose  t o  y e l d  d r u g - c a r r i e r  p r o p o r t i o n s  o f  1:5, l : l O ,  and 

1:20 were d sso lved i n  a minimum volume o f  a l coho l  USP by the  

a p p l i c a t i o n  of heat  u s i n g  a water  ba th .  Heat ing was cont inued 

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

w h i t e  v iscous gummy mass formed. The mass was t r a n s f e r r e d  t o  

a vacuum d e s i c c a t o r  w i t h  a h e a t i n g  dev ice ,  kep t  a t  9 5 O  f o r  30- 

45 minutes and f i n a l l y  a t  25O o v e r n i g h t  f o r  p roduc ts  c o n t a i n i n g  

xy lose  and 48-72 hours f o r  p roduc ts  con ta ing ing  f r u c t o s e .  

s o l i d  mass was p u l v e r i z e d  and passed through a 60 mesh screen 

and k e p t  i n  a screw-capped g lass  v i a l .  

The 

1. Sigma Chemical Company, S t .  Lou is ,  MO. 
2. P f i z e r  Chemical D i v i s i o n ,  NY. 
3. New York Labora tory  Supply Company, NY. 
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1246 AHMED AND MADAN 

Copreci p i  t a  t es  wi:th P o l  ydex t r o s e  : 

The 1 ;5, 1 :10 and 1 ;2Q prednisolone-polydextrose 

coprec ip i t a tes  were prepared by d i s s o l v i n g  the  components 

separate ly  i n  a minimini volume o f  a lcohol  USP and d i s t i l l e d  

water respec t i ve l y ,  

was poured i n t o  the  a l c o h o l i c  s o l u t i o n  o f  prednisolone 

The aqueous s o l u t i o n  o f  po lydext rose 

with continous s t i r r i n g  when a cl lear s o l u t i o n  was obtained. 

The system was heated i n  a water bath w i t h  v igorous 

when i n i t i a l l y  a t ransparent  t o  a t rans lucen t  v iscous mass 

and f i n a l l y  an o f f - w h i t e  c o p r e c i p i t a t e  formed. 

mass was t rans fe r red  t o  a vacuum d i s i c c a t o r  w i t h  heat ing 

device and kept a t  95' f o r  30 minutes. 

pu l ve r i zed  and passed through a 60 mesh screen and s to red  

i n  a screw-capped g lass v i a l .  

DISSOLUTION STUDIES 

s t i r r i n g  

The mo is t  

The s o l i d  mass was 

The d i s s o l u t i o n  p r o f i l e s  were determined by using LISP 

X X I  D i s s o l u t i o n  apparatus, Method I (basket method). 

hundred m i l l i l i t e r s  o f  f r e s h l y  prepared d i s t i l l e d  water was 

maintained a t  37 2 0.50 and s t i r r e d  a t  100 - + lrpm. 

accurate ly  weighed sample equ iva len t  t o  9 mg o f  prednisolone 

was spread over the  sur face o f  t he  d i s s o l u t i o n  medium a t  zero 

time. Any l a r g e  aggregates, if formed, were l i g h t l y  broken up 

w i t h  a microspatu la  w i t h i n  a few seconds a f t e r  adding the 

sample. A t  predetermined t ime i n t e r v a l s ,  10 m l  o f  a l i q u o t s  

were withdrawn and were f i l t e r e d  through 0.45 u M i l l i p o r e  

Nine 
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INFLUENCE OF SELECTED CARBOHYDRATES 1247 

f i l t e r .  

assay, 10 m l  o f  d i s t i l l e d  wa te r  was added t o  t h e  d i s s o l u t i o n  

f l a s k  each t ime a f t e r  t h e  sampling. 

measured s p e c t r o p h o t o m e t r i c a l l y  a t  246 nm us ing  d i s t i l l e d  wa te r  

as t h e  b lank .  Cumulat ive c o r r e c t i o n s  were made f o r  t h e  volume 

o f  sample s o l u t i o n s  p r e v i o u s l y  wi thdrawn. 

EFFECT OF AGING 

To r e p l a c e  t h e  volume of t h e  sample wi thdrawn f o r  

Drug concen t ra t i ons  were 

The e f f e c t  o f  s i x  month ag ing  on t h e  d i s s o l u t i o n  p r o f i l e  

o f  t h e  c o p r e c i p i  t a t e  wh ich  showed t h e  f a s t e s t  d i s s o l u t i o n  i n  

the  f r e s h l y  prepared form was s tud ied .  The c o p r e c i p i t a t e  was 

s t o r e d  i n  a screw-capped v i a l  a t  room temperature.  D i s s o l u t i o n  

p r o f i l e  was ob ta ined  every  two months us ing  t h e  USP d i s s o l u t i o n  

apparatus, r o t a t i n g  basket  method as descr ibed above. 

RESULTS AND D I S C U S S I O N S  

Each cu rve  showinG t h e  d i s s o l u t i o n  p r o f i l e  i s  drawn 

th rough p o i n t s  which rep resen t  an average o f  t h r e e  d i s s o l u -  

t i o n  runs .  The pe rcen t  d rug  d i s s o l v e d  a t  each t ime  i n t e r v a l  

was w i t h i n  5% o f  t h e  mean va lue  o f  t h e  t h r e e  read ings .  The 

amount o f  d rug  i n  t h e  d i s s o l u t i o n  medium main ta ined s i n k  

c o n d i t i o n  and t h e  c o n c e n t r a t i o n  o f  t h e  drug  i n  t h e  d i s s o l u -  

t i o n  study obeyed B e e r ' s  l a w  a t  246 nm ( A  max o f  p ren iso lone  

i n  wa te r ) .  

d i d  n o t  a l t e r  t h e  absorbance maximum o f  t h e  drug .  

I n c o r p o r a t i o n  o f  a 20 f o l d  excess o f  t h e  c a r r i e r  
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1248 AHMED AND MADAN 
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Figure 1. Dissolution profile of prednisolone and its coprecip- 

itates with (A) fructose, (B)xylose, and (C) polydextrose in 

various proportions. Key:* pure drug; drug:carrier proportion 

of01:5;A 1:1O,B 1 : 2 O .  

Figure 1 shows the dissolution profile o f  prednisolone 

from the pure drug and from the coprecipitates of the drug 

with the three hydrophilic carriers in various proportions. 

As can be seen in this figure, the dissolution of predniso- 

lone was faster from the coprecipitates than from the pure 

drug. With the exception of xylose and polydextrose 1:5 

drug-carrier combinations, all the coprecipitates showed 

more than 90% dissolution within 5 minutes, the first samp- 

1 ing time. 

showed more than 90% dissolution within 10 minutes. 

The xylose and polydextrose coprecipitates 
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INFLUENCE OF SELECTED CARBOHYDRATES 1249 
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Figure 2. Dissolution profile of prednisolone and its physical 

mixtures with ( A )  fructose, ( B )  xylose, and (C) polydextrose. 

Key:. pure drug; drug:carrier proportion of@l:5,hl:lOy. 1:20. 

Increase in the p ropor t ion  of the carr iers  appeared to  

hasten the dissolution of a l l  the products studied. However, 

since the dissolution o f t h e  coprecipitates were very f a s t ,  

the observed difference in the proportion of the carr iers  

may not  be considered remakable. 

The dissolution of prednisolone from i t s  physical 

mixture with the three carr iers  (Figure 2 )  was also faster  

t h a n  the observed form the pure d r u g .  

physical mixtures did not  discriminate between the coucentra- 

t i o n  o f  the carr ier  level (Figure 2 A ) ,  t'he dissolution 

While the fructose 
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Figure 3. Dissolution profile of prednisolone and its coprecip- 

itates with different carriers in the proportion of (A) 1:5, 

(B) l:lO, and (C) 1:20. 

fructose; 0 prednisolone-polydextrose; prednisolone-xylose. 

Key:* pure drug; prednisolone- 

followed 1:20)1:10)1:5 in the case of physical mixtures 

prepared with polydextrose and xylose. 

The e f f e c t  o f  the same proportion of  d i f f e ren t  c a r r i e r s  

on the d isso lu t ion  p ro f i l e  of prednisolone from the copreci-  

p i t a t e s  i s  shown in f igure  3 .  

c a r r i e r  coprecipi t a t e s ,  xylose appeared t o  have the highest 

e f f e c t  t o  upgrade the d isso lu t ion  p ro f i l e  followed by fruc-  

tose and polydextrose. Again,.due t o  the very f a s t  d i s so l -  

I n  the 1:lO a n d  1:20 d r u g -  
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INFLUENCE OF SELECTED CARBOHYDRATES 1251 
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Figure 4 .  Dissolution profile of prednisolone and its physical 

mixtures with different carriers in the proportion of (A) 1:5, 

(B) l:lO, (C) 1:20. 

predni so lone -po 1 ydex t rose ; A predni so lone-xy lose. 
K e y : w p u r e  drug;. prednisolone-fructose; 

ution f o  the coprecipitates ,the observed difference may n o t  

be considered remarkable. 

The effect of the same proportion of different carriers 

on the dissolution profile of prednisolone from the physical 

mixtures (Figure 4 )  reveals t h a t  the abi l i ty  o f  the carriers 

t o  improve the dissolution rate of prednisolone from most 

of the drug-carrier physical mixtures follwed the order 

pol ydex trose) xyl ose > fructose. 
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1252 AHMED AND MADAN 

The t i m e  i n  minutes  f o r  t h e  d i s s o l u t i o n  o f  50%, 70%, 

and 90% of p redn iso lone  ( f rom t h e  pure  drug,  i t s  c o p r e c i p i t a -  

t e s  and p h y s i c a l  m i x t u r e s  w i t h  d i f f e r e n t  c a r r i e r s )  as  i n d i -  

ca ted  by t50, t70,  tgO r e s p e c t i v e l y  a r e  shown i n  Tab le  I .  

The tgo  of most of %he c o p r e c i p i t a t e s  was l e s s  than 5 min-  

u tes ,  whereas t h a t  o f  t h e  pu re  m i c r o f i n e  drug  was more than  

120 minutes,  i . e .  more than 24 t imes  f a s t e r  r e l e a s e  r a t e  

form t h e  c o p r e c i p i t a t e s .  Phys i ca l  m ix tu res ,  e s p e c i a l l y  t h e  

1 : 10 and 1 :20 drug-po lydex t rose .  combina t ions  showed remark- 

a b l e  f a s t  r e 1  ease p r o f  i 1 es. 

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

predn iso lone  f rom t h e  c o p r e c i p i  t a t e s  ( F i g u r e  1 ) showed a 

t r e n d  d i f f e r e n t  f rom t h e  usua l  c o n s i s t a n t  i nc rease  i n  con- 

c e n t r a t i o n  o f  t h e  drug  i n  t h e  d i s s o l u t i o n  medium as a 

f u n c t i o n  o f  t ime.  The pe rcen t  d rug  d i s s o l v e d  inc reased i n  

t h e  beg inn ing  and than showed a tendency t o  decrease. 

S i m i l a r  d e c l i n e  o f  t h e  d i s s o l u t i o n  p r o f i l e  has been r e p o r t e d  

by o t h e r  i n v e s t i g a t o r s  i n  t h e i r  s t u d i e s  (23 -26 )  w i t h  d i f f e r -  

e n t  d rugs .  These au tho rs  have exp la ined  t h e  d e c l i n e  due 

t o  t h e  nonhomogeneity o f  t h e  amorphous fo rm o f  t h e  d rug  i n  

t h e  c o p r e c i p i t a t e s  

drug p r e c i p i t a t e s  

polymorphic  fo rm (25, 26 ) .  

p r o f i l e  o f  t h e  c o p r e c i p i t a t e s  w i t h  those o f  t h e  cor respond ing  

p h y s i c a l  m i x t u r e s  show "a match ing up" tendency of t h e  fo rmer  

(23 ) ,  c r y s t a l l i z a t i o n  o f  g e l a t i n o u s  

(24 ) ,  and t h e  presence o f  me tas tab le  

A comparison o f  t h e  d i s s o l u t i o n  
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INFLUENCE OF SELECTED CARBOHYDRATES 

TABLE I 

1253 

Time f o r  50%, 70%, and 90% d i s s o l u t l m o f  p redn iso ione  f rom 

pure  drug and f rom c o p r e c i p i t a t e s  and p h y s i c a l  m i x t u r e  o f  

t h e  drug w i t h  d i f f e r e n t  c a r r i e r s  i n v a r i  ous p r o p o r t i o n s ,  

PRODUCT C A R R I E R S  PROPORTIONS DISSOLUTION T I M E  
(Drug :Car r i e r )  I N  MINUTES 

t50  t70 t g 0  

PURE DRUG None 19 60 )120 

v, 
w 
I- 
4 
I- 

a 
l.-4 

CI 

V 
W a 
a 
0 
0 

Fruc tose  1 :5 
I 1  1: lO 

1 :20 

1 :5  
1 :10 

1 :20 

I 1  

Po 1 ydex t r o s e  
11 

I1 

Xyl ose 1 :5 
I 1  1: lO 

1 :20 I 1  

( 5  (5 (5 
(5 <5 (5 

(5 <5 (5  

<5 (5 7 

(5 45 (5 

( 5  <5 (5 

(5 (5 9 

(5 45 (5 

(5 (5 (5 

Fruc tose  
I1 

I1 

Polydex t r o s e  
I 1  

I 1  

Xyl ose 
I 1  

1 :5 

1 : lO  

1 :20 

1 :5  
1 :10 

1 :20 

1 :5 
1 : lO  

(5 8 35 

(5 7 31 

(5 6 21 

<5 6 >120 

<5 (5 10 

(5 (5 70 

6 10 60 

(5 9 30 
I 1  1 :20 (5 6 15 
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1254 AHMED AND MADAN 

1 I I I 1  I 1 i f  1 1 1 

0 40 80 120 O 40 80 120 0 40 80 120 

TIME IN MINUTES TIME IN MINUTES TIME IN MINUTES 

F i g u r e  5 .  Comparison of t h e  d i s s o l u t i o n  p r o f i l e  of  t h e  c o p r e c i p -  

i t a t e s ;  0 1:5,  A 1 : 1 0 , 0  1:20; P h y s i c a l  m i x t u r e s ;  0 1 : 5 , A  1:10, 

1:20. 

w i t h  t h a t  of t he  l a t t e r  (F igu re  51. 

p r o f i l e  i n d i c a t e s  a s t rong p o s s i b i l i t y  o f  t he  presence o f  a 

metastable polymorphic form o f  prednisolone i n  the cop rec i -  

p i t a t e s .  

on the d i s s o l u t i o n  p r o f i l e  o f  the prednisolone cop rec ip i  t a t e ,  

i t  was found t h a t  the tendency o f  t he  d i s s o l u t i o n  p r o f i l e  of 

c o p r e c i p i t a t e  t o  a l i g n  w i t h  t h a t  of t he  corresponding phys ica l  

m ix tu re  increased w i t h  the  aging of t he  c o p r e c i p i t a t e .  

a l s o  i nd i ca tes  the p o s s i b i l i t y  o f  t he  presence o f  a metastable 

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

Furthermore, du r ing  the  study o f  t h e  e f f e c t  of aging 

This 
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INFLUENCE OF SELECTED CARBOHYDRATES 1255 

polymorphic form which on aging probably changed t o  a s t a b l e  

form s i m i l a r  t o  t h a t  present i n  the  phys ica l  mix ture.  

The l a g  t ime requ i red  by the d i s s o l u t i o n  p r o f i l e  o f  

the c o p r e c i p i t a t e s  t o  "match up" w i t h  t h e  corresponding 

phys ica l  m ix tu re  was found t o  be d i f f e r e n t  w i t h  d i f f e r e n t  

cop rec ip i t a tes .  

cop rec ip i t a tes ,  a decrease i n  the  p ropor t i on  of t he  c a r r i e r  

decreased t h e  l a g  t ime f o r  t he  match up (Figures 5 A  and 5B), 

whereas the  reverse was the case w i t h  t h e  polydextrose 

cop rec ip i t a tes  (F igure 5 C ) .  One poss ib le  explanat ion f o r  

t h i s  behavior i s  as fo l l ows .  

For example, w i t h  t h e  xylose and f r u c t o s e  

I f  the  d e c l i n e  o f  the d i s s o l u t i o n  p r o f i l e  i s  assumed 

t o  be due t o  the  presence o f  metastable o r  amorphous forin, 

the "match up" can then be the r e s u l t  o f  poss ib le  conversion 

o f  t he  metastable o r  amorphous form t o  the s t a b l e  polymorphic 

form t h a t  may p lace i n  the stagnent boundary ( d i f f u s i o n  l a y e r )  

around the  d i s s o l v i n g  p a r t i c l e .  

completed, the d i s s o l u t i o n  p r o f i l e  took the t r e n d  o f  t h a t  o f  

thecorresponding phys ica l  mix ture.  

f o r  t h i s  "inatch up" (complet ion of conversion) would be 

expected t o  be p ropor t i ona l  t o  t h e  amount and/or s t a b i l i t y  o f  

the metastabe or amorphous form. 

Once the conversion was 

Thus the  t ime requ i red  

It i s  known t h a t  the nature of t he  so lvent ,  i t s  b o i l i n g  

p o i n t ,  r a t e  o f  evaporat ion,  v i s c o s i t y  o f  the medium and t h e  

nature and the concentrat ion of t he  o the r  so lu tes  present i n  
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1256 AHMED AND MADAN 

the system influences the formation of polymorphic forms ( 2 7 ) .  

Coprecipi tates of fructose and xljlose were prepared using 

Alcohol USP (which i s  azeotropic) as the only solvent. An 

increase in the proportion of the carriers increased the 

carrier concentration in the solution system from which the 

coprecipi tates were prepared by evaporating the solvent. 

Apparently the increased concentration o f  the carriers hastened 

the precipitation process (by supersaturati ng the system) 

which may have caused the formation of an increasing propor- 

tion of metastable polymorphic form. On the other hand 

polydextrose coprecipi tates were prepared using a water and 

solvent system (not  azeotropic) where the water 

more t h a n  the present in Alcohol USP. For the 

on o f  any increased proportion of polydextrose, 

i t  was necessary t o  add an increasing proportion o f  water. 

Since an increasing proportion of water in the solvent system 

decreased the rate of evaporation, i t  i s  possible t h a t  a 

slower rate of evaporation might yield a higher proportion 

of stable ( and lower proportion of metastable) polymorphic 

form; therefore an increased proportion o f  polydextrose in 

the coprecipi tate yielded a decreased proportion of metastable 

form resulting in a decrease in time in the dissolution pro- 

f i l e  of the coprecipitates t o  match the corresponding physical 

mixtures . 
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INFLUENCE OF SELECTED CARBOHYDRATES 1257  

100 

80 

D 
w > 

20 

0 

0 40 80 120 

TIME IN MINUTES 

Figure 6. Effect of aging on the dissolution 
profile of prednisolone-xylose 1:20 copreci- 

pitate. Key: 0 freshly prepared; Aafter 
two months; after four months; Oafter 

six months; physical mixture; pure drug. 

E F F E C T  OF A G I N G  

Since t h e  p roduc t  w i t h  t h e  h i g h e s t  d i s s o l u t i o n  p r o f i l e  

was o f  p a r t i c u l a r  i n t e r e s t ,  t h e  1:20 p redn iso lone -xy lose  

c o p r e c i p i  t a t e ,  which i n  t h e  f r e s h l y  p repared s tage appeared 

t o  show t h e  f a s t e s t  d i s s o l u t i o n ,  was s u b j e c t e d  t o  d i s s o l u t i o n  

t e s t  every  two months, f o r  a p e r i o d  o f  s i x  months ( F i g u r e  6 ) .  

The l a g  t ime  f o r  t h e  a l ignment  o f  t h e  d i s s o l u t i o n  p r o f i l e  o f  
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1258 AHMED AND MADAN 

the cop rec ip i  t a t e s  w i t h  t h a t  o f  t h e  corresponding phys ica l  

m ix tu re  appeared t o  decrease w i t h  aging o f  t he  product.  

i s  poss ib le  t h a t  w i t h  the aging o f  the product i nc reas ing  

amounts o f  metastable polymorphic form may conver t  t o  the  more 

s t a b l e  polymorphic form s i m i l a r  t o  t h a t  present i n  the  phys ica l  

mix ture.  

a t  d i f f e r e n t  ages, i t  appears t h a t  i n  f r e s h l y  prepared copre- 

c i p i t a t e  the  f r a c t i o n  o f  the metastable form was h ighe r  which 

e x h i b i t e d  the  unpredic tab le o r  e r r a t i c  d i s s o l u t i o n  p r o f i l e .  

Durning aging, due t o  t h e  poss ib le  conversion o f  a considerable 

f r a c t i o n  o f  t he  metastable form t h e  t ime f o r  t h e  "match up" 

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

o f  t h e  corresponding phys ica l  m ix tu re  decreased. 

I t  

From t h e  d i s s o l u t i o n  behavior of the cop rec ip i  t a t e  

CONCLUSIONS 

Coprecipi  t a t e s  o f  prednisolone showed remarkably f a s t  

d i s s o l u t i o n ,  re leas ing  more than 90% o f  t he  drug i n  l e s s  than 

10 minutes, compared t o  about 75% drug d i sso l ved  i n  two hours 

from the  un t rea ted  drug. 

l a t i o n s  i n d i c a t e d  the  p o s s i b i l i t y  o f  the presence o f  amorphous 

o r  metastable polymorphic form i n  the  cop rec ip i  t a tes .  C rys ta l  

behavior t ransformat ion du r ing  c o p r e c i p i t a t i o n  i s  n o t  very 

s u r p r i s i n g  i n  case o f  a drug such as prednisolone which i s  

l i a b l e  t o  undergo polymorphic changes. 

D i s s o l u t i o n  p r o f i l e s  o f  t he  formu- 
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INFLUENCE OF SELECTED CARBOHYDRATES 1259 

It i s  e v i d e n t  f rom t h i s  s tudy  t h a t  a l t hough  c o p r e c i p i t a -  

t i o n  technique i s  v e r y  p romis ing  t o  improve t h e  d i s s o l u t i o n  

r a t e  o f  p o o r l y  water  s o l u b l e  drugs, a major s t a b i l i t y  problem 

may a r i s e  i f  t h e  drug i s  l i a b l e  t o  polymorphic change. 

the  r e s u l t s  o f  t h i s  s tudy  i t  i s  concluded t h a t  d i s s o l u t i o n  

sampling f o r  drugs which a r e  s e n s i t i v e  t o  polymorphism shou ld  

be con t inued  f o r  a resonab le  t i m e  a f t e r  about 90% drug has 

d i s s o l v e d  i n  o r d e r  t o  exc lude any p o s s i b i l i t y  o f  e i t h e r  t h e  

presence of , o r  the  convers ion  o f  t h e  drug t o  i t s  o t h e r  

polymorphic form( s 1. 
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