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DISSOLUTION B E I i A V I O U R  O F  INDOMETHACIN CAPSULE FORMULA- 
TI0NS:COMPARISON OF 1'WO TYPES O F  USP APPARATUS 

A n i l  K .  S i n g l a *  a n d  D i n e s h  K. Medi ra t ta  
D e p a r t m e n t  of P h a r m a c e u t i c a l  S c i e n c e s . ,  

P a n j a b  U n i v e r s i t y ,  C h a n d i g a r h  1 6 0  0 1 4  ( I n d i a )  

- ABSTRACT . - - - - - - 
T h e  d i s s o l u t i o n  b e h a v i o u r  of i n d o m e t h a c i n  from s i x  

commercial b r a n d s  of i - n d o m e t h a c i n  c a p s u l e s ,  u s i n g  t h e  

USP r o t a t i n g  b a s k e t  a p p a r a t u s  a n d  t h e  USP paddle  appara- 
t u s  h a v e  b e e n  s t u d i e d .  T h e  p r o d u c t s  showed m a r k e d  d i f f -  

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

r a t e s  h a v e  b e e n  d i f f e r e n t  i n  d i f f e r e n t  b r a n d s ,  and  v a r i -  
a t i o n  h a s  a l s o  b e e n  observed  d e p e n d i n g  o n  t h e  m e t h o d  of 

t e s t i n g  u s e d .  T h e  r o t a t i n g  b a s k e t  a p p a r a t u s  s h o w e d  

s u p e r i o r  d i s c r i . m i n a t : i  ng c a p a c i t y  t h a n  t h e  p a d d l e  m e t h o d .  

1 NTRODUCTION - - - - - - - - - - - 
I n d o m e t h a c i n  h a s  a p o o r  w e t t a b i l - i t y  c h a r a c t e r i s t i c s  

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

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

w i l l  l ead  t o  v a r i a t i o n  i n  i t s  b i o s v a i l a b i l i t y .  T h i s  m a k e s  

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

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

s p e c i f i e d  i n  USP X X I  u s i n g  r o t a t i n g  b a s k e t  a s s e m b l y  ( 1 ) .  

T u r a k k a  - e_t _ _  a l .  ( 2 )  observed  t h e  v a r i a t i o n  i n  t h e  b i o a v a i l a -  

b i l i t y  f o r  f o u r  b r a n d s  of i n d o m e t h a c i n  by 30 p e r c e n t . S e v e -  

r a l  w o r k e r s  ( 3 , 4  ) c o m p a r e d  t h e  d i s s o l . u t i o n  b e h a v i o u r  of i n d o -  

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

*TO whom c o r r e s p o n d c n c c  s h o u l d  be a d d r e s s e d .  
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7 22 SINGLA AND MEDIRATTA 

c o r r e l a t i o n  between t h e  d i s s o l u t i o n  r a t e  and b i o a v a i l a -  

b i l i t y  has not been w e l l  c s t a b l i s h c d .  

Aoyagi c t  a l .  ( 5 )  tlcmonstrat.ed t h a t  t h e  USP X X  r e -  

qui.rcrncntr f o r  t h e  d i s s o l u t i o n  of indomcthac in  seemed t o  

be b e t t e r  t han  t h e  Japanese  Pharmacopoeia X .  I n  view of 

t h e  v a r i o u s  - r e p o r t s ,  t h e  p r e s e n t  s t u d y  was unde r t aken  

t o  e v a l u a t e  the _ i n  - - v i t r o  - - - - performance  of c ~ m m e r c i a l .  i ndo-  

methac in  c a p s u l e  f o r m u l a t i o n s  using t h e  USP X X I  r o t a t i n g  

b a s k e t  and t h e  padd le  methods.  

. .  _ _  

MA‘I’EIIIALS AND METHODS - - - - - - - - - - - - - - - - - - - - 
E’ormulat ion  _ _ _ - - _ _ _ _ - _  

S i x  commercial  b rands  ( A , B , C , D , E  and F )  of indo-  

methacin c a p s u l e s  were used i n  t h e  s t u d y , e a c h  c o n t a i n e d  

2 5  rng indomethac in .  Indorncthacin powder1, I n d i a n  Pharma- 

c o p o c i a l  q u a l i t y ,  was used a s  a r e f e r e n c e .  

Wei.ght V a r i a t i o n  and D r u g  Content  Un i fo rmi ty  - - - - - - - - _ - - - _ - - - - _ - _ - - - - - - - - - - - - - - - - - - - - - - - -  
‘I’he weight  v a r i a t i o n s  were a s c e r t a i n e d  as p e r  USP 

p r o c e d u r e .  T h e  d rug  c o n t e n t  w a s  de t e rmined  s p e c t r o p h o t o -  

m e t r i c a l l y  ( a b s o r p t i o n  a t  314  n m ) .  

D i s s o l u t i o n  Rate 
- - _ - _ - _ _ _ _ _ _ _ _ ^ _  

T h e  d i s s o l u l . i o n  ra t .cs  of t h e  d r u g  from t h e  c a p s u l e s  

wcrc dcterrninc!d a t  3 7 r ‘ l ” C  b y  the USP p r o c e d u r e  u s i n g  

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  I ( t h e  b a s k e t  method)  

and t h e  padd le  s t i r r e r  a p p a r a t u s  I1 ( t h e  p a d d l e  m e t h o d ) ( 6 ) .  

‘I’hc s o l v e n t  ( 7 5 0  rnl.) used f o r  t h e  d i s s o l u t i o n  w a s  a niix- 

t u r e  of phosphat-e b u f f e r  (pll 7 . 2  ) and d i s t i l l e d  w a t e r  ( 1 : 4 ) . 
T h e  s t i r r e r  speed  was 100+2 rpm. I n  t h e  p a d d l e  rne thod , the  

c a p s u l e  was made t o  s i n k  t o  the bot tom of t h e  v e s s e l  b e f o r e  

s t a r t i r i g  t h e  d i s s o l u t : i o i ~ .  A srnal.l., l o o s e  p i c c e  of copper  

w i r e  was a t t a c h e d  to t h e  capsu1.e t o  p r e v e n t  i t :  f rom f l o a -  

t i . n g .  A t  v a r i o u s  t i m e  j .n tc rva l . s ,  a l i q u o t s  ( 5  m l  c a c h )  w e r e  

wi thdrawn,  f i l t : e r c d ,  aixt ropl .aced w i t h  5 m l  of f r e s h  d i s s o -  

l u t i - o n  medium t o  compensate for t h e  sample  wi thdrawn.  The 

amount of t h e  drug  t7 issolvcd was dc tc rmincd  u s i n g  U V - V i s  

lSupp l i ed  by  M / s  Iianbaxy 1 ,nbora tor ic . s  P v t .  L t d . ,  N e w  D e l h i ,  
I n d i a .  
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DISSOLUTION BEHAVIOUR OF INDOMETHACIN 723 

TABLE 1 
C h a r a c t e r i s t i c s  o f  C o m m e r c i a l  I n d o r n e t h a c i n  C a p s u l e s  

_ - - - _ _ - - _ _ _ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ - - - - - - - - - - - - - -  
W e i g h t  V a r i a t i o n  C o n t e n t  U n i f o r m i t y  

B r a n d  rng ? S D  rng 3 S D  
( n = 2 0  ) ( n = 5 )  

3 2 4 . 8  _t 0 . 8 4  
2 5 6 . 9  ! 1 . 7 1  
2 2 7 . 7  -t 0 . 6 0  
3 8 3 . 6  0 . 9 1  
3 3 3 . G  f 1 . 0 8  
3 2 2 . 5  f 1 . 5 1  _ _ - _ _ - - _ _ - _ - _ - _ _ _ _ _ _ _  

2 4 . 3 5  3 0 . 1 7  
2 5 . 2 0  ? 0 . 5 1  
2 4 . 4 7  ! 0 . 2 3  
2 4 . 6 0  5 0 . 3 2  
2 4 . 1 9  f 0 . 2 2  
2 4 . 5 8  f 0 . 7 1  - - . - - - - - - - _ -. - 

s p e c t r o p h o t o r n e t e r  ( I ' e i -k l  n IClmcr,  Model Lambda 3 ) a t  

314 nm. T h e  a v e r a g e  d i s s o l u t ~ o n  r a t e  w a s  o b t a i n e d  a f t e r  

s i x  d i s s o l u t i o n  r u n s  oL each  p r o d u c t .  

A n a l y s i s  of !_a_riancc - - _ _ _  - - - - - - - - - - - - 

For t h e  a n a l y s i s  of  L r a r i a n c e  ( 7  ) ,  t h e  d i s s o l u t i o n  

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

t i m e  i n t e r v a l s  were u s e d .  

RESULTS A N D  DISCUSSION _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - -  
A l l  t h e  p r c d u c t s  j n c l u d e d  i n  t h e  s t u d y  passed  t h e  

w e i g h t  v a r i a t i o n  t e s t :  A v e r a g e  w e i g h t  ( r n g )  of c o n t e n t s  

p e r  c a p s u l e  ( A  SD) h a s  b e e n  s h o w n  i n  T a b l e  1 w h i c h  

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

F i g u r e  1 s h o w s  t h e  mean  d i s s o l u t i o n  c u r v e s  of i n d o -  

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

r m i n e d  b y  t h e  b a s k e t  and t h e  p a d d l e  m e t h o d s  a t  100  r p m  

a c c o r d i n g  t o  USP s p e c i f i c a t i o n s .  A l a g  p e r i o d  does  exist 
p r i o r  t o  t h e  d i s s o l u t i o n  of t h e  d r u g  f r o m  i t s  c n c a p s u l a -  

t c d  f o r m  i n t o  t h e  d i s s o l - u t i o n  mcdi.um. T h i s  i s  i n  g e n e r a l  

a g r e e m e n t  w i t h  t h e  f i . n d i . n g s  of M o r t a d a  ct a l .  ( 8 )  who 

r e p o r t e d  a s i m i 1 . a r  t r e n d  i r i  the case  of a rnp ic i11 . I . n  c a p s u l e s  
_ _  

'l'hc. d a t a  r e p r c s c n i . c d  . in 'Table 2 s h o w  t h a t  four of test 
b r a n d s ,  A , D , E  aiid 1' comple l : c? ly  m e t  t h e  r e q u i r e m e n t  o f  USP 
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7 24 SINGLA AND MEDIRATTA 
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7 26 S I N G L A  AND M E D I R A T T A  

'l'A131,E 3 
'rime ( m i n )  f u r  5 0 %  and 80'A D i s s o l u t i o n  of t h e  D i f f e r e n t  
B r a n d s  af I n d o m c t h a c i i l  C a p s u l e s  u s i n g  the r P ~ o  D i s s o l u -  
t ion Met hods 

'I'aMc 3 shows t h e  dissol  u t i o r i  r a t c s  d a t a  ( e x p r e s s e d  

as t h c  L j m c  r - c ~ r 1 1 1 . i r c d  f o r  50% and 8 0 %  d i i s s o l u t i o n ,  respec-  

t : i v c l y )  dc!l.crm.iined b y  d j  f f c r c n t  i n  v i t r o  m e t h o d s .  The 

a v e r a g e  f o r  p r o d u c t  13, u s i n g  b o t h  thc a p p a r a t u s , i s  

m o r e  t han  3 7  m i n  w h i c h  a g a i n  emphas izes  t h e  s l o w  d i s s o -  

l ~ u t i i o n  r a t c  of t h i s  b rand .  'l'hc v a r i a t i o n  i n  d r u g  r e l e a s e  

f r o m  tthc c a p s u l e s  may be a t t r i b u t e d  t o  v a r i o u s  f a c t o r s  

:;\1ch a s  p a r t : i . c l e  s i z e  oi l  Lhc? d r i i g  cont:aii1cd j.n t h e m ,  

v a r i a i .  ion i n  s t o r a g e  c o n d i t i o n s  a n d  m a n u f a c t u r i n g  proce-  

d u r e s  a n d / o r  v a r i a t i o n s  in t h e  t y p e s  and I .eve ls  of t h e  

a d d i t i v e s .  P r o d u c t  I3 f o r m e d  a compact mass t h a t  remained  

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

been d i s s o l v c t l  u s i n g  b o t h  L.ho m e t h o d s .  C e m e n t i n g  of t h e  

)J<Jh'Ck?r- coniieiit and conscqui tnI .  s l u g  fo rma t  i .on d u e  t o  e i t h e r  

- - - - - - - 
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DISSOLUTION BEHAVIOUR OF INDOMETHACIN 727 

i m p r o p e r  s t o r a g e  c o n d i . t i o n  ( c  . g .  h i g h  r e l a t i v e  h u m i d i t y )  
o r  m a n u f a c t u r i n g  proccdurc ( c a p s u l c  f i l l i . n g  p a t t e r n )  may 

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

l u t i o n  r a t e s  of the  d r u g  f r o m  t h e  b r a n d  D .  O n  t h e  o t h e r  

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

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

l a r g e  e x p o s e d  s u r f a c e  of c a p s u l e  D conten t  a n d  c a u s e d  i t  

t o  d i s s o l v e  more r a p i d l y  t h a n  D .  T h e r e f o r e ,  t h e  d i s s o l u -  

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

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

t h e  c a p s u l e .  

Compar i son  B e t w e e n  Methods  _ _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _  
D i f f e r e n c e s  i n  d i s s o l u t i o n  i n  v a r i o u s  a p p a r a t u s  u s e d  

( F i g u r e  2 )  may b e  d u e  t o  d i f f e r e n t  mechan i sms  i n v o l v e d  i n  

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

k e t  a n d  p i i d d l c  m e t h o d s .  Wi they  ( 9 )  h a s  shown t h a t  ‘ t h e  

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

f rom t h e  b a s k e t  a n d  i s  w i t h  v e r y  l i t t l e  v e r t i c a l  m i x i n g .  

F u r t h e r  the f l u i d  a t  t h e  s u r f a c e  i s  b a r e l y  mov ing .  I n  t h e  

l a t t e r  a s s e m b l y ,  a c o n s i s t . e n t  c f f c c t  o f  t h e  s t i r r i n g  niovc- 

m c i i t s  p r e d o m i n a t e s  and  the c a p s u l e  c o n t e n t  a l w a y s  comes 

t o  l i e  c e n t r a l l y  u n d e r  the  s t i r r e r .  I n  a d d i t i o n ,  t h e  w i r e  

mesh o f  t h e  b a s k e t  was e a s i l y  c l o g g e d  by the g e l a t i r ~  

s h c l l  o r  o t h e r  i . n s o l u b l e  o r  gummy c c m p o n c n t s ,  r e s u l t i n g  

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

t h e  b a s k e t .  

Rank ing  of t h e  a p p a r a t u s  a c c o r d i n g  t o  t h e i r  d i s -  

c r i m i n a t i n g  c a p a c i t y  u s i n g  L h c  r a t i . o s  of t h e  a r e a  u n d e r  

d i s s o l . u t i . o l i  c u r v e s  f o r  t h c  f a s t e s t  ( D )  a n d  t h e  s l o w e s t  

( B )  d i s s o l v i n g  b r a n d s  shows t h a t  t h e  r o t a t i n g  b a s k e t  

a p p a r a t u s  g a v e  t:he r a t j o  ( 1 . 5 % )  compared  t o  t h e  r a t i o  

( 1 . 4  2 ) by t h e  p a d d l e  m e t . l i o t l .  ‘I’hc f i n d i . n q  a g r e e s  w i t h  the  

o f f i c i a l .  r ec lu i~ :c .mcn t s .  Aoyagi  “ t  a l .  ( 5  ) also o b s e r v c d  

that t h e  US1’ r ~ q u j . r e 1 1 1 ~ 1 1 1 .  ~ O J :  t h e  d i s s o 1 . u t  i ~ i i  of i~rido- 

m e t h a c i n  f r o m  t h e  c a p s t i l c s  seems t o  be b e t t e r  t h a n  t h e  

J a p a n e s e  Pharmacopoc  i LI X .  
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Analys i s  of v a r i a n c e  was performed t o  d e t e r m i n e  i f  

t h e  methods a c t u a l l y  produce s i g n i f i c a n t l y  d i f f e r e n t  

d i s s o l u t i o n  p r o f  i l c s  01: t h e  v a r i a t i o n s  i n  the d i s s o l u -  

t i o n  p r o f i l e s  a r e  of such  magnitude a s  produce o v e r -  

l a p p i n g  cu rves  t h a t  a r c  c s s c n t i a l l y  s i m i l a r .  'l'hc d a t a  

r e p r e s e n t e d  i n  T a b l e  4 show t h a t  a t  21.1 Lhc t i .mcss tud ied  

t h e  ca l . cu la t ed  1.' valur? f o r  t h e  b rands  exceeds  t h e  t a b u l a r  

1' v a l u e  ( 1 0 )  at: 5 p e l - c e n t  l eve l .  of c o n f i d e n c e .  T h e r e f o r e ,  

s i g n i f i c a n t  d i f f e r e n c e s  bctwecn them can  be i n t e r p r e t e d .  

C a l c u l a t e d  1.' v a l u e  f o r  thc d i f f e r e n t  methods,  however,  

exceeds  t h e  t a b u l a r  1.' v a l u e  ( a t  5 %  l e v e l )  up to  1 0  m i n .  

I t  i s  e v i d e n t  from t h i s  a n a l y s i s  t h a t  indomethac in  cap-  

s u l e s  of a p a r t i c u l a r  brand re leases  s i g n i f i c a n t l y  d i f f -  

e r e n t  amount of the drug  up to  1 0  m i n .  

CONCLUSION _ _ _ _ - - _ _ _ _  
The work r e p o r t e d  h e r e  s u g g e s t s  t h a t  f o u r  b rands  

( A ,  D , E  and F )  of convcnt iona l .  indomethac in  c a p s u l e s  have 

s a t i s f a c t o r y  - i n  - - v i t r o  - - - - d i s s o l u t i o n  c h a i - a c t e r i s t i c s ,  one 

brand ( B )  d i s s o l v i n g  r e l a t i v e l y  slow1.y usi.ng b o t h  t h e  

methods w h i l e  t h e  o t h e r  ( C )  d i s s o l v e d  r a p i d l y  by the 

padd le  method bu t  f a i l e d  t o  do s o  i n  t h e  o t h e r .  Compari- 

son of t h e  r o t a t i n g  baske t  aiid padd le  methods i n d i c a t e  

t h a t  t h e  former  showed t h c ?  h i .yhcr  d i sc r i .mina t i r ig  c a p a c i t y  

w h i l e  t h e  l a t t e r  showed t h e  3 . o w e s t  d i s c r i m i n a t i o n  

a l t h o u g h  t h e r e  was r a p i d  ci issolut . i .on i.n t h e  b e g i n n i n g .  

Gcneral.l.y, d i s s o l u t i  011 test: i i i g  i s  <:oll:;idc'red a s  il v a l u -  

able a d j u n c t  t o  good forniu l i l t  ion dcvclopmcnt  as w e l l .  as 

an e x c e l l e n t  tool ci lpablo t o  iiioni.tor t h e  c o n s i s t e n c y  

of drug  d e l i v e r y  from a p r o d u c t .  'Yhe o f f i c i a l  US1' 

r o t a t ~ i  rig b u s k e t  mc:thod cilii s u c c e s s f u l l y  be c~mpl.oycd i n  

r o u t  i.r-ic b a t c h - t o - b a t c h  clua1. i 1.y coi i t~ro l .  ;~na.lysis for 
t e s t i n g  i ndomct.hscin capsules . A s  ycii. i I~ i :j not  possible 

to deve lop  a u i i i v ( : r s c ? l  ( 1  isso.I i i t iorr  app; i ra tus  which caii 

replace Lhc i1cccssit:y u f -  b i o l o g i c i l l  o v ; i l u i i t . i o n  of a 
f o r m u l a t i o n  of pharmacciit.i till p r o d u c t s .  
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