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STABILITY INDICATING HPLC METHOD FOR 
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T h e  p r e s e n t  w o r k  d e s c r i b e s  a s p e c i f i c ,  s t a b i l i t y  
i n d i c a t i n g  HPLC m e t h o d  f o r  d e t e r m i n a t i o n  o f  K i b a v i r i n  ( 1  1 
a n d  i t s  p h a r m a c e u t i c a l  dosage f o r m s .  

R i b a v i r i n  was c h r o m a t o g r a p h e d  on a m i c r o b o n d a p a k  
C18 co lumn u t i l i z i n g  a s i m p l e  m i x t u r e  o f  0.01M d i b a s i c  
p o t a s s i u m  p h o s p h a t e  and methano l  (95 : 5 ) .  T h e  d e t e c t i o n  
was done a t  207 nm. 

T h e  a v a i l a b l e  l i t e r a t u r e  was scanned t o  l o c a t e  t h e  
v a r i o u s  methods(2 ,3)  a v a i l a b l e  a long w i t h  t h e  one r e p o r t e d  
i n  USP X X I I .  

A c o m p a r a t i v e  s t u d y  was made o f  t h e  p r o p o s e d  m e t h o d  
and USP m e t h o d  and t h e  advantages o v e r  t h e  USP m e t h o d  
h a v e  been d i s c u s s e d .  

T h e  l o w  v a l u e  of R e l a t i v e  s t a n d a r d  d e v i a t i o n  a n d  
r e c o v e r y  o f  t h e  d r u g  i n  t h e  range o f  99.1% t o  101 .5% i n d i c a t e s  
a good p r e c i s i o n  a n d  n o n - i n t e r f e r e n c e  o f  t h e  m e t h o d .  
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INTRODUCTION 

R i b a v i  r i n ,  c h e m i c a l  l y  , 1 - b e t a - d - r  i b o f u r a n o s y  I - 

1 ,2 ,4 - t r iazo Ie-3-Carboxamide,  i s  a b r o a d  s p e c t r u m  v i r u s t a t i c  
agent, i n d i c a t e d  i n  t h e  t r e a t m e n t  o f  t y p e  A h e p a t i t i s ,  h e r p e s  
g o s t e r ,  h e r p e s  s i m p l e x ,  v i r a l  r e s p i r a t o r y  i n f e c t i o n s  and 
v i r a l  c h i l d h o o d  d i s e a s e s  l i k e  measles ( 4 - 8 ) .  

T r i a z o l e  C a r b o x y l i c  A c i d  ( T C A ) ,  R i b o s e  t r i a z o l e  
c a r b o x y l i c  a c i d  (KTCA)  and T r i a z o l e  c a r b o x a m i d e  (TCO) a r e  
t h e  r e l a t e d  i m p u r i t i e s  o f  R i b a v i r i n  w h i c h  a p p e a r  a t  d i f f e r e n t  
r e t e n t i o n  t i m e s  when c h r o m a t o g r a p h e d  w i t h  K i b a v i r i n  u n d e r  
p r o p o s e d  HPLC c o n d i t i o n s .  T h e  f u n c t i o n a l  UV a b s o r b i n g  g r o u p  
i n  TCA and RTCA b e i n g  t h e  same, i t  i s  d i f f i c u l t  t o  s e p a r a t e  
t h e  t w o .  

The p r o p o s e d  method i s  s p e c i f i c  w i t h  r e s p e c t  t o  t h e  
a b o v e  i m p u r i t i e s  w h i c h  can b e  e a s i l y  i d e n t i f i e d  i n  b u l k  d r u g  
o r  c a p s u l e  f o r m u l a t i o n s ,  i f  p r e s e n t .  

EXPERIMENTAL 

Reagents & M a t e r i a l s :  - 

K i b a v i r i n ,  TCA, RTCA, TCO w e r e  o b t a i n e d  f r o m  M / s  
V i r a t e k ,  C a l i f o r n i a .  A l  I t h e  reagents w e r e  o f  "Guaranteed 
Reagent" g r a d e  and a l l  t h e  s o l v e n t s  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  ( o b t a i n e d  f r o m  M i l l i - Q )  f i l t e r e d  
t h r o u g h  0.45 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  
t h e  e x p e r i m e n t .  

Chroma too r a D h i c I n s t r u  men t a  t i on : 

T h e  HPLC System c o m p r i s 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  p u m p  ( M o d e l  51 0 )  , L C  S p e c t r o p h o t o m e t e r  ( M o d e l  
4 8 6 ) ,  a comput ing  i n t e g r a t o r  ( M o d e l  7 4 6 )  [ A l l  f r o m  WATERS] 
and a R h e y o d y n e  i n j e c t o r  ( M o d e l  7125) was u s e d .  T h e  
e x p e r i m e n t  was p e r f o r m e d  on a m i c r o b o n d a p a k  C18 r e v e r s e  
p h a s e  co lumn(3.9 mm x 30 c m ) .  T h e  f l o w  r a t e  o f  t h e  m o b i l e  
phase was 1 .O m l l m i n .  The d e t e c t o r  s e n s i t i v i t y  was s e t  a t  
1 .O a.u . f . s  and t h e  e luents  w e r e  m o n i t o r e d  a t  207 nm.  

T h e  m o b i l e  p h a s e  c o n s i s t e d  o f  0.01M 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  a n d  methanol  (95 : 5 ) .  T h e  p H  
o f  t h i s  m o b i l e  p h a s e  was found t o  b e  4 . 6 .  

S t a n d a r d  a n d  SarnDle P r e D a r a t i o n :  

K i b a v i r i n  s t o c k  s t a n d a r d  s o l u t i o n  o f  1 m g / m l  
concent ra t ion  was p r e p a r e d .  T h e  s t o c k  was s u i t a b l y  d i l u t e d  
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Table - 1 
Analytical Data of Ribavir in and i ts  formulations 

* 
P r o d u c t  Code D e c l a r e d  E s t i m a t e d  9 

Amount Amount R e c o v e r y  

R i  b a v  i r i n  98.5 t o  101 .O% 99.26 99.26 
B u l k  Drua 

R i  b a v  i r i n  A 50 .0  m g / 5 m l  49.8 m g / 5 m l  99.60 
S Y  r u p  

R i b a v i  r i n  B 100 m g / C a p  98.99 m g l C a p  98.99 
Capsu les  

C 200 m g l C a p  201 .02 m g / C a p  100.50 

* C o m m e r c i a l l y  a v a i l a b l e  f o r m u l a t i o n s .  

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  of  2 5  m c g l m l  w i t h  m o b i l e  
p h a s e .  

I m p u r i t i e s  (TCA, RTCA and TCO) s t o c k  s o l u t i o n s  w e r e  
p r e p a r e d  o f  0.1 m g / m l  c o n c e n t r a t i o n  i r i  m e t h a n o l .  

T h e  conten ts  o f  t w e n t y  c a p s u l e s  were  m i x e d  and p o w d e r  
e q u i v a l e n t  t o  100 mg o f  R i b a v i r i n  was w e i g h e d  i n  a 100 m l  
v o l u m e t r i c  f l a s k  and d i l u t e d  u p t o  t h e  m a r k  w i t h  m o b i l e  p h a s e .  
T h e  p r e p a r a t i o n  was s t i r r e d  we1 I and f i l t e r e d .  T h e  f i l t e r a t e  
was s u i t a b l y  d i l u t e 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  2 5  
m c g / m l  R i b a v i r i n  i n  m o b i l e  p h a s e .  

R i b a v i r i n  S y r u p  was a l s o  s u i t a b l y  d i l u t e d  w i t h  m o b i l e  
p h a s e  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  2 5  m c g l m l  o f  t h e  
d r u g .  

A l  I t h e  p r e p a r a t i o n s  ( s t a n d a r d ,  s a m p l e  and i m p u r i t i e s )  
w e r e  i n j e c t e d  s e p a r a t e l y  and t h e  chromatograms w e r e  
r e c o r d e d .  T h e  r e s u l t s  o b t a i n e d  o f  t h e  c o m m e r c i a l l y  a v a i l a b l e  
f o r m u l a t i o n s  a r e  t a b u l a t e d  i n  T a b l e  - 1 .  
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T a b l e  - 2 
Accuracy  and Recovery  study of R i b a v i r i n  

Added  Recovered Amount (mg) Percentage Recovery 
Amount 

(mg)  Method Method Method Method 
Proposed USP Proposed USP 

2 1 .987 1 .972 9 9 . 3 5  9 8 . 6 0  
4 3 . 9 3 2  3 .982 9 8 . 3 0  99 .55  
6 6 . 0 0 2  5 . 8 9 9  100.03  9 8 . 3 2  
8 8 . 0 1 2  8 . 1 0 2  100.15 1 0 1  .27 

1 0  9 . 9 8 3  10 .151 9 9 . 8 3  I U 1  .51 

RSD : Proposed Method : 0 . 7 5 7 8  ; USP Method 1 .<la%. 

Prec is ion ,  L i n e a r i t y  & Recovery  Study 

The method p r e c i s i o n  was eva lua ted  by repea ted  assays 
o f  commerc ia l  fo rmula t ions  o v e r  separa te  p e r i o d s  of one d a y  
and one week.  The w i t h i n  day  p r e c i s i o n  was de termined by 
p e r f o r m i n g  f i v e  consecut ive assays w i t h i n  a p e r i o d  o f  e i g h t  
h o u r s .  The day  today  r e p r o d u c i b i l i t y  o f  t h e  method was 
de te rm ined  by ana lys ing  t h e  same sample ( s i n g l e  o p e r a t o r )  
on seven consecut ive  d a y s .  

Under t h e  p roposed  cond i t i ons  R i b a v i r i n  showed a I i near  
response o v e r  a range o f  0 - 1 0 0  m c g l m l .  The i m p u r i t i e s  
a l so  showed a l i n e a r  response i n  t h e  range o f  0 - 5 0  m c g l m l .  

The accuracy o f  t h e  p rocedure  was eva lua ted  by 
p roposed  method and USP method.  Known amount of t h e  d r u g  
was added t o  t h e  p laceboes and were ana lysed by b o t h  t h e  
me thod .  The r e c o v e r y  da ta  ob ta ined  f r o m  t h e  s t u d y  was i n  
t h e  range o f  9 8 %  t o  101% by t h e  p roposed  method and was 
i n  t h e  range of 98.3  t o  1 0 1  .5% by t h e  USP method, t h e  
r e l a t i v e  s tandard  d e v i a t i o n  was 0 .757% and 1 .48% r e s p e c t i v e l y .  
The da ta  i s  p resen ted  i n  T a b l e  - 2 .  It i s  a p p a r e n t l y  c l e a r  
f rom t h e  da ta  t h a t  t h e  p roposed  method i s  v e r y  p r e c i s e  
and accura te .  
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FIGURE -1 

TYPICAL C H R O M A T O G R A M S  OF RIBAVIRIN[A;4]:  TCA, RTCA, 
TCO(f3;l  ,2,3 rcspectively] AND T H E I R  COMBINATION[C]  . 

Results & Discussion: 

T h e  p r o p o s e d  method i s  s i m p l e ,  a c c u r a t e  and s p e c i f i c  
w i t h  r e s p e c t  t o  t h e  i m p u r i t i e s  ment ioned.  The t y p i c a l  
chromatograms o f  K i b a v i r i n  ( p u r e  d r u g )  a n d  i t s  i m p u r i t i e s  
a r e  shown i n  F i g u r e - 1 .  

T h e  m e t h o d  was c o m p a r e d  w i t h  t h e  o f f i c i a l  m e t h o d  
o f  USP. T h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e - 3 .  T h e  o p e r a t i n g  
c o n d i t i o n s  o f  USP e m p l o y  a ion-exchange co lumn w h i c h  i s  
a r a r e  column t o  p r o c u r e .  T h e  p r o p o s e d  m e t h o d  e m p l o y  a 
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Table - 3 

P r o d u c t  D e c l a r e d  R e c o v e r y  by R e c o v e r y  by 
Amount P r o p o s e d  M e t h o d  USP m e t h o d  

( % I  ( % I  

R i b a v i r i n  
B u l k  Drug - 99.26 

A 50 m g / 5 m l  99.60 

B 100 m g / C a p  98.99 

C 2 0 0  m g l C a p  100.50 

98.97 

99.39 

99.33 

99.67 

e a s i l y  a v a i l a b l e  C18 column and t h e  u s a b i l i t y  o f  C18 co lumns 
i s  much more  t h a n  t h e  ion-exchange co lumn.  M o r e  o v e r  t h e  
s p e c i f i e d  c o n d i t i o n s  i n  USP m a i n t a i n  t h e  co lumn a t  65 C w h i c h  
r e q u i r e s  an a d d i t i o n a l  e q u i p m e n t  s e t  u p  t o  m a i n t a i n  t h e  
t e m p e r a t u r e .  I n  t h e  p r o p o s e d  m e t h o d  t h e  co lumn i s  m a i n t a i n e d  
a t  a m b i e n t  t e m p e r a t u r e .  

L o o k i n g  a t  t h e  s i m p l i c i t y  o f  t h e  p r o p o s e d  method and 
t h e  c o m p l e x i t y  o f  t h e  USP m e t h o d  t h e  a u t h o r s  f e e l  t h a t  t h e  
p r o p o s e d  m e t h o d  has an edge o v e r  t h e  USP method,  and can 
b e  u s e d  i n  r o u t i n e  q u a l i t y  assurance a n a l y s i s .  
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