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ABSTRACT 

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

s u p p o s i t o r y  b a s e s  was i n v e s t i g a t e d  u s i n g  t h e  U S P  r o t a t i n g  

b a s k e t  d i s s o l u t i o n  me thod .  S u p p o s i t o r i e s  c o n t a i n i n g  1 0 0  mg 

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

t h e o b r o m a  o i l ,  W i t e p s o l ,  p o l y e t h y l e n e  g l y c o l s ,  and  g l y c e r -  

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

t h e  o r d e r  P E G  3 = P E G  4 = P E G  5 = g l y c e r i n a t e d  g e l a t i n  

> t h e o b r o m a  o i l  = W i t e p s o l .  The a d d i t i o n  o f  p o l y s o r  - 

-- 

b a t e  80  r e s u l t e d  i n  a s i g n i f i c a n t  i n c r e a s e  i n  t h e  p e r c e n t  

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

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

INTRODUCTION 

I n d o m e t h a c i n  i s  a n o n s t e r o i d  w i t h  a n t i - i n f l a m m a t o r y  
1 a n d  a n a l g e s i c  p r o p e r t i e s  . However ,  i t  c a u s e s  a number o f  

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

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

s u p p o s i t o r y - f o r m  may o f f e r  an a d v a n t a g e  o v e r  i t s  a d m i n i s t -  

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

a c t i o n s ,  

2 - 5  6 7 

* To whom i n q u i r e s  s h o u l d  b e  d i r e c t e d .  
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708 SULEIMAN AND NAJIB 

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

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

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

a p o l y e t h y l e n e  g l y c o l  b a s e  . On t h e  o t h e r  h a n d ,  t h e  

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

t h e  p e r c e n t a g e  o f  p o l y e t h y l e n e  g l y c o l  4000 or 6000  i n c r e a -  

sed”,  M o r e  r e c e n t r l y  t h e  r e l e a s e  o f  i n d o m e t h a c i n  was 

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

v a l u e s  . 

8 

9 

1 1  

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

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

a t i o n  ”-I4. I n c r e a s e  i n  t h e  r e l e a s e  o f  i n d o r n e t h a c i n  a s  a 

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

r e p o r t e d  b y  Othrnan a n d  M u t i ” ,  I n  c o n t r a s t ,  t h e  same 

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

a s  a r e s u l t  o f  i n c l u s i o n  o f  p o l y s o r b a t e  8 0 .  The i n f l u e n c e  

o f  i n c l u s i o n  o f  s u r f a c t a n t  on d r u g  r e l e a s e  was f o u n d  t o  

depend on t h e  n a t u r e  and c o n c e n t r a t i o n  o f  s u r f a c t a n t s  1 1 - 1 5  

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

w a s  u n d e r t a k e n  t o  i n v e s t i g a t e  t h e  i n  v i t r o  r e l e a s e  o f  i n -  

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

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

p o l y s o r b a t e  80 o n  t h e  r e l e a s e  r a t e  was e x a m i n 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  

P o l y e t h y l e n e  g l y c o l s  (PEG) 400 ,  1 5 4 0 ,  4000 ,  a n d  6000,  

and  g e l a t i n  ( 6 . D . H  C h e m i c a l s ,  L t d , .  P o o l e ,  E n g l a n d ) ;  d i s o -  

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

p h o s p h a t e  ( K o c h - L i g h t  L a b . ,  L t d . ,  B u c k i n g h a m s h i r e ,  E n g l a n d ) ;  

g l y c e r i n  ( S e a r l e  C o . ,  C h a d w e l l  W e a l t h ,  E s s e x ,  E n g l a n d ) ;  

P o l y s o r b a t e  8 0  ( S i g m a  C h e m i c a l  C o . ,  Poole, E n g l a n d ) ;  

t h e o b r o m a  o i l  ( c o c a o  b u t t e r )  and  W i t e p s o l  H I 5  ( D y n a m i t  

N o b e l  C h e m i c a l s ,  T r o i s d o r f - O b e r l a t ,  West G e r m a n y ) .  I n d o -  

m e t h a c i n  was p r o v i d e d  a s  a g i f t  f r o m  t h e  J o r d a n  Pharma- 
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RELEASE OF INDOMETHACIN 

3 

75% 

25% 

709 

4 

70% 

30% 

TABLE 1 

The Composition o f  Suppository Bases. 

Constituent 

Theobroma Oil 
Witepsol H15 

PEG 400 

PEG 1540 

PEG 4000 

PEG 6000 
Gelatin 
Glycerin 
Water 

- 
1 

- 
100% 

Suppository Base. 

2 
- 

00% 

5 

20% 

33% 

47% 

- 
6 
- 

18% 

25% 

20% 

3 7% 

ceutical C o . ,  N a ’ u r ,  Jordan. All chemicals were analy- 
tical o r  reagent grade purity except indomethacin which 
waspharmaceutic grade. 

Methods 
Preparation of Suppositories 
The displacement values f o r  all suppository bases 

(Table 1 )  were first determined16, and then the required 
amount o f  base was calculated. A l l  suppositories, con- 
taining 100 mg indomethacin each, were prepared by the 
fusion method” using a metal mold o f  24 cavities. 
ositories having a n  additional 0.5 ,  and 5 %  polysorbate 
8 0  were also prepared. A l l  suppositories were stored in 
a dessicator at room temperature f o r  24 h before use. 

Supp- 

Uniformity o f  Weight 
Twenty suppositories were randomly selected from 

each base and weighed individually. The average weight 
and percent deviation o f  each suppository was calculated. 
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710 SULEIMAN AND NAJIB 

D i s i n t e g r a t i o n  T e s t  

The U S P  t a b l e t  d i s i n t e g r a t i o n  a p p a r a t u s  (DT4,  E rweka ,  

West Germany) was u s e d  t o  d e t e r m i n e  t h e  d i s i n t e g r a t i o n  o f  

t h e  p r e p a r e d  s u p p o s i t o r i e s  u s i n g  100  m l  o f  w a t e r  a s  t h e  

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

t h r e e  t u b e s  o f  t h e  b a s k e t ,  a n d  was c o v e r e d  w i t h  a d i s k .  

The t i m e  r e q u i r e d  f o r  e a c h  s u p p o s i t o r y  t o  c o m p l e t e l y  d i s -  

i n t e g r a t e  a t  3 7 + 5 O C  was d e t e r m i n e d .  

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

The U S P  r o t a t i n g  b a s k e t  d i s s o l u t i o n  a p p a r a t u s  (DT-  

D 6 ,  E rweka ,  West Germany)  was u s e d  for t h e  d e t e r m i n a t i o n  

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

s i t o r y  b a s e s .  Each s u p p o s i t o r y  was p l a c e d  i n  t h e  b a s k e t  

a n d  l o w e r e d  i n t o  a f l a s k  c o n t a i n i n g  500 m l  o f  p h o s p h a t e  

b u f f e r  s o l u t i o n  ( p H  7 . 8 ) .  The b a s k e t  was r o t a t e d  a t  120  

rprn a t  a c o n s t a n t  t e m p e r a t u r e  ( 3 7 + 0 . 5 O C ) .  5 - m l  s a m p l e s  

were  w i t h d r a w n  a t  a p p r o p r i a t e  t i m e  i n t e r v a l s  and  a s s a y e d  

t o  o b t a i n  a d i s s o l u t i o n  p r o f i l e .  5 - m l  o f  p h o s p h a t e  b u f f e r  

were  i m m e d i a t e l y  added  t o  t h e  d i s s o l u t i o n  medium t o  com- 

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

s o l u t i o n  were  m e a s u r e d  a t  319 n m  on a s p e c t r o p h o t o m e t e r  

(Shi rnadzu UV-240, Sh imadzu  C o r p o r a t i o n ,  K y o t o ,  J a p a n )  

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

s i t o r y  b a s e s .  C o n c e n t r a t i o n s  were  t h e n  d e t e r m i n e d  w i t h  

r e f e r e n c e s  t o  a s t a n d a r d  c u r v e .  

RESULTS AND DISCUSSION 

The u n i f o r m i t y  o f  w e i g h t  o f  t h e  p r e p a r e d  i n d o m e t h a -  

1 8  
c i n  s u p p o s i t o r i e s  was d e t e r m i n e d  a c c o r d i n g  t o  t h e  B . P .  

me thod  . The a v e r a g e  w e i g h t  was f o u n d  t o  b e  1 . 1 1 3 ,  1 . 1 0 1 ,  

1 .356 ,  1 .325 ,  1 .343 ,  and 1 . 3 3 5 9  for t h e o b r o m a  o i l ,  W i t e p -  

s o l ,  P E G  3 ,  P E G  4,  P E G  5 ,  and g l y c e r i n a t e d  ge a t i n ,  res- 

p e c t i v e l y .  A l l  t h e  s u p p o s i t o r i e s  p r e p a r e d  me t h e  u n i -  

f o r m i t y  o f  w e i g h t  t e s t  o f  t h e  B . P .  
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RELEASE OF INDOMETHACIN 

Suppository base 

Theobroma o i l  

Witepsol HI5 
PEG 3 

PEG 4 

PEG 5 

Base 6 

711 

Distigration time (min) 

3.0 

2.5 
13.5 
14.8 
15.6 
18.6 

TABLE 2 
Disintegration Time o f  Suppository Bases 

The d i s i n t e g r a t i o n  t i m e s  o f  t h e  p r e p a r e d  i n d o m e t h a c i n  

s u p p o s i t o r i e s  a r e  shown i n  T a b l e  2 .  The B . P . d i s i n t i g r a t i o n  

t e s t  u s e s  t h r e e  s u p p o s i t o r i e s  a n d  r e q u i r e s  n o t  m o r e  t h a n  3 0  

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

n o t  more t h a n  60  min .  f o r  w a t e r - s o l u b l e  s u p p o s i t o r i e s .  A l l  
t h e  f o r m u l a t e d  s u p p o s i t o r i e s  me t  t h e s e  r e q u i r m e n t s .  Howe- 

v e r ,  t h e  g l y c e r i n a t e d  g e l a t i n - b a s e d  s u p p o s i t o r i e s  r e q u i r e d  

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

b a s e d  s u p p o s i t o r i e s .  M o r e o v e r ,  w i t h i n  t h e  P E G - i n d o m e t h a c i n  

s u p p o s i t o r i e s ,  i t  was f o u n d  t h a t  a s  t h e  p e r c e n t a g e  o f  P E G  

6 0 0 0  i n c r e a s e d ,  t h e  d i s i n t e g r a t i o n  t i m e  i n c r e a s e d .  The f a t -  

b a s e d  s u p p o s i t o r i e s ,  t h e o b r o m a  o i l  and  w i t e p s o l ,  w h i c h  m e l t  

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

t i m e s .  

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

s u p p o s i t o r i e s  i s  d e p i c t e d  i n  F i g .  1 .  The a m o u n t s  r e l e a s e d  

a t  1 5  and 30  m i n .  i n t e r v a l s  a r e  shown i n  T a b l e  3 .  The d a t a  

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

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

o r  t h e  c u m u l a t i v e  amount  r e l e a s e d  a f t e r  one  h o u r ,  I n  b o t h  
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Time ( min 

FIGURE 1 

P e r c e n t  r e l e a s e d  o f  i n d o m e t h a c i n  f rom t h e  f a t t y  

b a s e s :  0 Theobroma o i l ;  0 Theobroma oil + 
0 . 5 %  p o l y s o r b a t e  8 0 ;  Theobroma o i l  + 5 %  

p o l y s o r b a t e  80; A W i t e p s o l ;  A W i t e p s o l  + 
0 . 5 %  p o l y s o r b a t e  8 0 % ;  A W i t e p s o l  % 5 %  

p o l y s o r b a t e  80. 

TABLE 3 
Percentage o f  Indomethacin Released from the 

Fatty Bases at 15 and 30 min. Intervals 

Suppository base 

Theobroma oil 
+0.5X polysorbate 80 

+5. OX 
Witepsol H15 

+0.5% polysorbate 80 

+5.0X polysorbate 80 

~~ 

15 min. 30 min. 

18 .0  

6 9 . 0  

46.9  

21 . o  
61 .O 

50 .0  

2 5 . 0  

85 .0  

56 .7  

27.5 

85.0 

67 .0  
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RELEASE OF INDOMETHACIN 713 

FIGURE 2 

P e r c e n t  r e l e a s e d  o f  i n d o m e t h a c i n  f r o m  t h e  w a t e r -  

s o l u b l e  bases:  0 PEG 3 ;  PEG 3 + 0 . 5 %  

P o l y s o r b a t e  8 0 ;  h PEG 4; 0 P E G  5 ;  

A Base 6 .  
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7 14 SULEIMAN AND NAJIB 

TABLE 4 

P e r c e n t a g e  o f  I n d o m e t h a c i n  R e l e a s e d  from t h e  

Water S o l u b l e  Bases a t  15 and 30 min.  I n t e r v a l s  

S u p p o s i t o r y  base 1 5  min.  

PEG 3 8 4 . 5  

+ 0 . 5 %  p o l y s o r b a t e  8 0  1 0 0 . 0  

PEG 4 83.5 
PEG 5 8 4 . 5  

Base 6 4 6 . 8  

30 m i n .  

1 0 4 . 0  

cases, the addition o f  low concentration o f  polysorbate 8 0  

( 0 . 5 % ) ,  resulted in an increase in the percent released. 
This might be due to the wetting action o f  the nonionic 
surfactant. On the other hand, the inclusion o f  higher 
percentages o f  polysorbate 8 0  (5%) in theobroma oil o r  
Witepsol suppositories did not result in enhanced release 
over the low percentages. This i s  probably due to 
micellar solubilization which reduces the free concent- 
ration o f  the drug. 

The percent o f  indomethacin released from the water 
soluble bases is depicted in Fig. 2 .  The amounts released 
at 1 5  and 30 min. intervals are shown in Table 4. The data 
indicate that the PEG-based suppositories are superior to 
glycerinated gelatin-based suppositories with respect to 
the time of release and amount o f  indomethacin released. 
This could be due to the faster disintegration o f  the P E G -  

based suppositories ( 1 3 . 5 - 1 5 . 6  min.) compared to 1 8 . 6  min. 
for the glycerinated gelatin-based suppositories. More- 
over, the data indicate that the addition o f  0 . 5 %  polysor- 
bate 80  to P E G  3 base resulted in an appreciably higher 
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RELEASE OF INDOMETHACIN 715 

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

wha t  was r e p o r t e d  i n  t h e  l i t e r a t u r e 1 4  i n  t h a t  p o l y s o r b a t e s  

o f  h i g h  H L B  v a l u e s ,  l i k e  p o l y s o r b a t e  80,  e n h a n c e d  t h e  r e -  

l e a s e  o f  c h l o r a m p h e n i c o l  f r o m  PEG 1500 s u p p o s i t o r i e s .  

C o m p a r i n g  t h e  f a t t y  b a s e s  w i t h  t h e  w a t e r - s o l u b l e  

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

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

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

w e r e  s u p e r i o r  t o  t h e  f a t t y  b a s e s .  These  r e s u l t s  a r e  i n  

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

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

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

(C o c t a n o l / C  w a t e r  = 1 6 . 0 9 ) 1 5  a n d  c o m p l e t e  s o l u b i l i t y  

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

o i l  p h a s e  t o  t h e  aqueous  p h a s e  becomes t h e  r a t e - l i m i t i n g  

s t e p .  

9 

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

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

m e t h a c i n  i n  t h e  f o l l o w i n g  o r d e r :  P E G  3 = PEG = P E G  5 

> g l y c e r i n a t e d  g e l a t i n  > t h e o b r o m a  o i l  = W i t e p s o l .  

The i n c l u s i o n  o f  0 . 5 %  o r  5 %  p o l y s o r b a t e  80  i n  t h e  f a t t y  

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

i n d o m e t h a c i n  r e l e a s e d  compared  t o  a m a r g i n a l  i n c r e a s e  

u p o n  t h e  i n c l u s i o n  o f  0 . 5 5  o f  t h e  same s u r f a c t a n t  i n  t h e  

P E G  3 b a s e .  
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