
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 18(14), 1589-1596 

DETBRllIlllATION OF RIPAHPICIN AND L W N I A Z I D  IN 

PEARHACEUTICAL FORMULATIONS BY HPLC 

Yateen Shah, S .  manna*, K.C.J inda1 and V.S.Dighe 
Lupin Labs  Ltd., IYXDC, C h i k a l t h a n a ,  

Aurangabad 431210, ( H . S )  Ih7DIA 

ABSTRACT 

A l i q u i d  c h r o m a t o g r a p h i c  p r o c e d u r e  for the a n a l y s i s  

of R i f a m p i c i n  (RIF) and  I s o n i a z i d  ( I N H )  in  p h a r m a c e u t i c a l  

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

d e v e l o p e d .  I s o l a t i o n  o f  a n a l y t e s  w a s  c a r r i e d  o u t  u n d e r  

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

an a q u e o u s  m o b i l e  p h a s e  c o n t a i n i n g  M e t h a n o l  ( 7 5 % )  and 0 .02 

M 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  (25%) w i t h  pH 4 . 5  

a d j u s t e d  w i t h  o r t h o p h o s p h o r i c  a c i d .  The detection was done 

a t  254 nm. 

T h e  m e t h o d  is u n i q u e  i n  a n a l y s i n g  R i f a m p i c i n  

p r e c i s e l y  i n  c o m b i n a t i o n  w i t h  I son iaz id  p a r t i c u l a r l y  i n  

l i q u i d  f o r m u l a t i o n .  The m e t h o d  i s  s p e c i f i c  and  can 

d i s t i n c t 1  y i s o l a t e  the d e g r a d a t i o n  p r o d u c t  in s u s p e n s i o n .  

*For c o r r e s p o n d e n c e  
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1.590 SHAH ET A L .  

INTRODUCTION 

R i f a m p i c i n  a n d  I soniaz id  are the m o s t  w i d e l y  u s e d  

a n t i - t u b e r c u l a r  d r u g s .  L i t e r a t u r e  s u r v e y  reveals s e v e r a l  

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

( 1 )  m i c r o b i o l o g i c a l ,  (2) and HPLC ( 3 , 4 ) .  I s o n i a z i d  i s  

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

f l u o r o m e t r y ,  t i t r y m e t r y  (5,6). C o m b i n a t i o n  p r o d u c t s  are 

a n a l y s e d  b y  HPLC( 7,8). 

T h e  p r e s e n t  w o r k  describes i n  d e t a i l  the HPLC method 

for R i f a m p i c i n  and I s o n i a z i d  in c o m b i n a t i o n .  The m e t h o d  

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

p h a s e ,  and i s  u n i q u e  in  anal y s i n g  R i f a m p i c i n  p r e c i s e l y  

i n  p r e s e n c e  o f  I s o n i a z i d  in a q u e o u s  p r e p a r a t i o n s  w h e r e  

R i f a m p i c i n  d e g r a d e s  r a p i d l y .  

R i f a m p i c i n  d e g r a d e s  t o  3 - f o r m y l r i f a m y c i n  SV i n  a c i d i c  

s o l u t i o n  and  to  R i f a m p i n  quinone in  a l k a l i n e  s o l u t i o n .  

3 - f o r m y l  R i f a m y c i n  SV i s  c o l o u r e d ,  m i c r o b i o l o g i c a l l y  a c t i v e  

compound and i n t e r f e r e s  i n  the s p e c t r o p h o t o m e t r i c  a s s a y  

me thod  ( s p e c i f i e d  b y  I . P .  and  B . P .  ) a n d  m i c r o b i o l o g i c a l  

a s s a y  of R i f a m p i c i n  s p e c i f i e d  b y  I . P .  I t  was f o u n d  t h a t  

the p r o p o s e d  m e t h o d  can e f f e c t i v e l y  i so la te  R i f a m p i c i n  

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

a c c u r a t e  asscly  v a l u e .  In p r e s e n c e  o f  I s o n i a z i d  the 

d e g r a d a t i o n  p r o d u c t s  o f  R i f a m p i c i n  ( i n  a q u e o u s  

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

i n a c t i v e  c o m p o u n d s ,  hence d o  not interfere  i n  

m i c r o b i o l o g i c a l  a s s a y ,  b u t  s t i l l  interfere  i n  

s p e c t r o p h o t o m e t r i c  a s s a y  o f  R i f a m p i c i n  ( a s  p r e s e n t e d  i n  

B . P . / I . P ) .  
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RIFAMPICIN AND ISONIAZID 1591 

BXPBRIWBNTAL 

Reagents  and Materials 

R i f a m p i c i n  and I s o n i a z i d  r e f e r e n c e  s t a n d a r d s  w e r e  

o b t a i n e d  f r o m  C e n t r a l  Drug Research L a b o r a t o r y ,  C a l c u t t a ,  

l i ?d ia .  A l l  r e a g e n t s  u s e d  w e r e  o f  HPLC g r a d e .  D i s t i l l e d ,  

d e i o n i z e d  w a t e r  p a s s e d  t h r o u g h  0 . 4 5  m i c r o n  membrane f i l t e r  

was u s e d  t h r o u g h o u t .  

Chramatogr aph i c  Ins t rument  a t  ion 

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

r e c i p r o c a t i n g  pump ( M o d e l  5 l o ) ,  LC S p e c t r o p h o t o m e t e r  (Mode l  

4 8 1 )  and a c o m p u t i n g  i n t e g r a t o r  (Model  7 4 5 )  a l l  f r o m  W a t e r s  

A s s o c i a t e s ,  A R h e o d y n e  Model  7 125 s a m p l i n g  v a l v e  h a v i n g  

a 20 m i c r o  litre f i x e d  loop. A 15 an x 3 . 9  mm I D  Novapak 

C 18 Column ( W a t e r s  A s s o c i a t e s )  was  u s e d .  T y p i c a l  o p e r a t i n g  

c o n d i t i o n s  w e r e  mobile p h a s e  f l o w  r a t e  1 .OO m l / m i n ,  

detector a t  254 n m ,  s e n s i t i v i t y  0 . 5  AUFS, t e m p e r a t u r e  

ambient and c h a r t  s p e e d  a t  0 . 5  a n / m i n .  

T h e  mobile p h a s e  c o n s i s t e d  of m e t h a n o l  and 0 .02  M 

d i s o d i u m  h y d r o g e n  a r t h o p h o s p h a t e  ( 75 : 25) arid the pil was 

a d j u s t e d  t o  4 . 5  w i t h  o r t h o p h o s p h o r i c  a c i d  ( 8 5 % ) .  

Standard & Sample P r e p a r a t i o n  

Stock s t a n d a r d s  of lmg/ml f o r  R i f a m p i c i n  and 

I s o r i i a z i d  w e r e  p r e p a r e d  s e p a r a t e l y  i n  m e t h a n o l .  F u r t h e r  

the s o l u t i o n s  w e r e  d i l u t e d  t o  a c o n c e n t r a t i o n  of 40 mcg /ml  

i n  m o b i l e  p h a s e .  
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SHAH ET A L .  1592 

The s a m p l e s  o f  t ab le t s ,  c a p s u l e s  and a q u e o u s  

f o r m u l a t i o n  ( P l a i n  and c o m b i n a t i o n )  w e r e  s u i t a b l y  d i l u t e d  

i n  a s i m i l a r  m a n n e r  ( o f  stock s t a n d a r d )  t o  o b t a i n  a f i n a l  

c o n c e n t r a t i o n  o f  40 m c g / m l  o f  R i f a m p i c i n .  

P r e c i s i o n  , L i n e a r i t y  

and R e c o v e r y  S t u d y  

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

o u r  c o m m e r c i a l  f o r m u l a t i o n  over s e p a r a t e  periods o f  one 

day and one w e e k .  T h e  w i t h i n  d a y  p r e c i s i o n  was d e t e r m i n e d  

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

e i g h t  hours. The d a y  t o d a y  r e p e a t i b i l i t y  o f  the m e t h o d  

was d e t e r m i n e d  b y  a n a l y s i n g  the same sample ( s i n g l e  

o p e r a t o r )  on seven c o n s e c u t i v e  d a y s .  

Under the d e s c r i b e d  c h r o m a t o g r a p h i c  c o n d i t i o n s ,  a linear 

r e s p o n s e  was  d e m o n s t r a t e d  for  R i f a m p i c i n  i n  range o f  0-100 

mcg/ml and I s o n i a z i d  0-80 m c g / m l .  

T h e  a c c u r a c y  o f  the p r o c e d u r e  w a s  e v a l u a t e d  b y  

several m e a n s .  Known a m o u n t  of d r u g  w a s  added t o  the 

p l a c e b o  and w e r e  a n a l y s e d  b y  the p r o p o s e d  m e t h o d .  The 

r e c o v e r y  d a t a  o b t a i n e d  f r o m  this s t u d y  w a s  in the r a n g e  

o f  97.5% t o  100 .45%.  T h e  RSD €or R i f a m p i c i n  was 0 . 4 3 7  and 

the RSD for  I s o n i a z i d  was 0 . 9 7 2 2 .  

RESULTS AlllD DISCVSSION 

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

Moreover, the m e t h o d  i s  ab le  t o  s e p a r a t e  the compound 
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L 

FIGURE-1 : CHROMATOCRAMS OBTAINED UNDER PROPOSED 
m D m N S  FOR STANDARD ISONIAZID(A,RT 1.23). STANDARD 
RIFAMPICIN(6,RT 2-91) ,  RlFAMPlClN 6 ISONIAZID SUSPENSION 
(C) 6 RlFAMPlClN 6 ISONIAZID CAPSULES(D), THE 
CHROMATOGRAM 'C '  SHOWS DECREASED CONCENTRATION OF 
RlFAMPlClN 6 A ADDITIONAL PEAK(RT 5-99) O F  DECRADEU 
PRODUCT FROM RlFAMPlClN 

formed due t o  reaction o f  Isoniazid and Rifampicin i n  

combination in  suspension. 

Three samples o f  Rifampicin and  Isoniazid bulk  d r u g  

obtained from three d i f f e r e n t  sources were assayed b y  the 

proposed HPLC method and the resul ts  were compared w i t h  
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RIFAMPICIN AND ISONIAZID 1595 

the p h a r m a c o p o e i a 1  m e t h o d s  ( I P / B P / U S P ) .  T h e  a s s a y  results 

were i n  t he  r a n g e  o f  9 8 . 5  t o  100 .2%.  

T e n  commercial f o r m u l a t i o n s  r e p r e s e n t i n g  f i v e  

d i f f e r e n t  m a n u f a c t u r e r s  were a s s a y e d  in  t r i p l i c a t e  b y  the 

p r o p o s e d  p r o c e d u r e .  A c o m p i l a t i o n  of the a n a l y t i c a l  results 

is  p r e s e n t e d  in  T a b l e - 1 .  E x c e p t  f o r  R i f a m p i c i n  and 

I s o n i a z i d  S u s p e n s i o n ,  the a s s a y  values f o r  a l l  other 

p r o d u c t s  r a n g e d  f r o m  97% t o  103% o f  the d e c l a r e d  

concentration. 

None o f  the c h r o m a t o g r a m s  in this  series o f  s a m p l e s  

were f o u n d  t o  exhibi t  i n t e r f e r e n c e  w i t h  the r e s p o n s e  f o r  

R i f a m p i c i n  a n d  I s o n i a z i d  . T y p i c a l  c h r o m a t o g r a m s  o f  

r e f e r e n c e  s t a n d a r d  and their combination are shown i n  

Figure- 1 .  N o  i n t e r f e r e n c e  was o b s e r v e d  d u e  t o  

p h a r m a c e u t i c a l  a d d i t i v e s  . 

- 
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