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HIGH PERFORMANCE LIQUID CHROMATO- 
GRAPHIC DETERMINATION OF DIURETIC- 

ANTIHYPERTENSIVE COMBINATION 
PRODUCTS. II. POLYTHIAZIDE 

AND RESERPINE 

William J. Bachman 
Food and Drug Administration 

60 Eighth Street, N.E. 
A t h n  ta, Georgia 30309 

ABSTRACT 

A h i g h  p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h i c  m e t h o d  
f o r  t h e  s i m u l t a n e o u s  d e t e r m i n a t i o n  o f  p o l y t h i a z i d e  
a n d  r e s e r p i n e  i n  t a b l e t s  i s  d e s c r i b e d .  P o l y t h i a z i d e ,  
r e s e r p i n e ,  and v a n i l l i n  ( a n  e x c i p i e n t )  a r e  s e p a r a t e d  
i s o c r a t i c a l l y  on an o c t a d e c y l s i l a n e  c o l u m n  u s i n g  a 
m e t h a n o l - w a t e r - a c e t i c  a c i d  ( 5 5 : 4 4 : 1 )  m o b i l e  phase.  
The c o l u m n  e f f l u e n t  was m o n i t o r e d  b y  u l t r a v i o l e t  a b -  
s o r b a n c e  a t  254 nm. R e c o v e r i e s  f r o m  s y n t h e t i c  f o r -  
m u l a t i o n s  w e r e  100.2 f 1.7% f o r  p o l y t h i a z i d e  and  
98.7 f 1.1% f o r  r e s e r p i n e .  

INTRODUCTION 

P o l y t h i a z i d e  and r e s e r p i n e ,  t w o  a n t i - h y p e r t e n s i  ve 

a g e n t s  w i t h  c o m p l e m e n t a r y  p r o p e r t i e s ,  a r e  commonly 
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1464 BACHMAN 

p r e s c r i b e d  i n  a c o m b i n a t i o n  t a b l e t  dosage  f o r m  f o r  

t h e  t r e a t m e n t  o f  h y p e r t e n s i o n .  P o l y t h i a z i d e ,  an o r -  

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

d i a z i n e  ( t h i a z i d e )  c l a s s  i s  i n d i c a t e d  i n  t h e  manage- 
ment o f  h y p e r t e n s i o n  e i t h e r  as  t h e  s o l e  t h e r a p e u t i c  

a g e n t  or t o  enhance  t h e  e f f e c t i v e n e s s  o f  o t h e r  a n t i -  

h y p e r t e n s i v e  d r u g s  i n  t h e  m o r e  s e v e r e  f o r m s  o f  h y p e r -  
t e n s i o n .  P o l y t h i a z i d e  a l o n e  has  d e m o n s t r a t e d  c l i n i -  

c a l  e f f e c t i v e n e s s  i n  l o w e r i n g  e l e v a t e d  b l o o d  p r e s s u r e  
i n  p a t i e n t s  w i t h  o r  w i t h o u t  v i s i b l e  edema (1). 

R e s e r p i n e ,  an a l k a l o i d  o f  R a u w o l f i a  s e r p e n t i n a ,  

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

s l o w i n g  o f  t h e  p u l s e  r a t e  (1). I t  i s  u s e d  a l o n e  o r  
i n  c o m b i n a t i o n  w i t h  t h i a z i d e  d i u r e t i c s  f o r  t h e  man- 

agement o f  m i l d ,  l a b i l e  h y p e r t e n s i o n  and i n  c o n j u n c -  
t i o n  w i t h  p o t e n t  h y p o t e n s i v e  a g e n t s  f o r  t h e  manage- 

ment  o f  e s s e n t i  a1 h y p e r t e n s i o n  and h y p e r t e n s i o n  a s s o -  

c i a t e d  w i t h  t o x e m i a  o f  p r e g n a n c y .  O r a l  r e s e r p i n e  

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

l o n g  t h e  a c t i o n  o f  p o t e n t  h y p o t e n s i v e  a g e n t s ,  t o  r e -  
duce  dosage  and s i d e  e f f e c t s  ( 2 ) .  S i n c e  p o l y t h i a z i d e  

r e d u c e s  o r  e l i m i n a t e s  t h e  s o d i u m  and f l u i d  r e t e n t i o n  
f r e q u e n t l y  a s s o c i a t e d  w i t h  h y p e r t e n s i o n ,  i t  enhances  

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

more e f f e c t i v e  t h a n  e q u i v a l e n t  d o s e s  o f  e i t h e r  a g e n t  
a l o n e  (1). 

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

(HPLC) f o r  t h e  a n a l y s i s  o f  d i u r e t i c - a n t i h y p e r t e n s i v e  
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c o m b i n a t i o n  dosage  f o r m s  has  b e e n  t h e  s u b j e c t  o f  a 

c o n t i n u i n g  s t u d y  i n  t h i s  l a b o r a t o r y .  The a n a l y s i s  o f  

c a p s u l e s  c o n t a i n i n g  p r a z o s i n  h y d r o c h l o r i d e  and  p o l y -  

t h i a z i d e  was r e p o r t e d  i n  a p r i o r  p a p e r  i n  t h i s  s e r i e s  

( 3 ) .  No HPLC methods  h a v e  been  r e p o r t e d  f o r  t h e  de -  

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

t i o n .  

M o s k a l y k  -- e t  a l .  r e p o r t e d  an HPLC m e t h o d  f o r  p o l y -  
t h i a z i d e  t a b l e t s  ( 4 ) .  However ,  t h e  me thod  d i d  n o t  

d e t e r m i n e  r e s e r p i n e ,  had  h i g h  r e c o v e r i e s ,  e x h i b i t e d  

i n c o m p l e t e  r e s o l u t i o n  o f  v a n i l l i n ,  p o l y t h i a z i d e  and 

q u i n o l i n e  ( t h e  r e p o r t e d  i n t e r n a l  s t a n d a r d ) ,  and,  as 

r e p o r t e d  b y  a s e c o n d  l a b o r a t o r y ,  was n o t  r e p r o d u c i b l e  

( 5 ) .  Wong -- e t  a l .  d e s c r i b e d  an HPLC method  w h i c h  sue- 
c e s s f u l l y  s e p a r a t e d  p o l y t h i a z i d e  and v a n i l l i n  i n  s i n -  

g l e  component  t a b l e t s  b u t  was n o t  a p p l i c a b l e  t o  com- 
b i n a t i o n s  c o n t a i n i n g  r e s e r p i n e  w h i c h  was r e t a i n e d  on 
t h e  c o l u m n  (6). 

V i n c e n t  and  Awang p r e s e n t e d  a r e v e r s e  p h a s e  HPLC 

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

U V  d e t e c t i o n  ( 7 ) .  The me thod  r e q u i r e s  p r e l i m i n a r y  
p a r t i t i o n i n g  and c e n t r i f u g i n g  o f  t a b l e t  e x t r a c t s  p r i -  
o r  t o  c h r o m a t o g r a p h y .  The c h r o m a t o g r a p h i c  s y s t e m  r e -  
s o l v e s  and p e r m i t s  t h e  UV d e t e c t i o n  o f  3 - i s o r e s e r p i n e  

and f l u o r o m e t r i c  d e t e c t i o n  o f  3 , 4 - d e h y d r o r e s e r p i n e  
and  3 , 4 , 5 , 6 - t e t r a d e h y d r o r e s e r p i n e  b u t  n o t  a t  t h e  l e v -  

e l s  p r e s e n t  i n  dosage  f o r m s .  

C i e r i  r e p o r t e d  a n o r m a l  p h a s e  HPLC method  w i t h  
f l u o r o m e t r i c  d e t e c t i o n  f o r  t h e  d e t e r m i n a t i o n  o f  r e -  

s e r p i n e  i n  c o m m e r c i a l  t a b l e t s  c o n t a i n i n g  r e s e r p i n e  
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1466 BACHMAN 

a l o n e  o r  i n  c o m b i n a t i o n  w i t h  c h l o r o t h i a z i d e ,  h y d r o -  
c h l c r o t h i a z i d e  o r  h y d r a l a z i n e  h y d r o c h l o r i d e  ( 8 ) .  
O n l y  r e s e r p i n e  i s  d e t e r m i n e d  b y  t h e  me thod  and t a b -  
l e t s  c o n t a i n i n g  one o r  more o f  t h e  o t h e r  d r u g  s u b -  
s t a n c e s  r e q u i r e  a p r e l i m i n a r y  p a r t i t i o n i n g  i n t o  
c h l o r o f o r m  and e v a p o r a t i o n  o f  t h e  c h l o r o f o r m  e x t r a c t  
on a s team b a t h  p r i o r  t o  t h e  c h r o m a t o g r a p h i c  d e t e r m i -  
n a t i o n .  The p o s s i b i l i t y  o f  r e s e r p i n e  o x i d a t i o n  i n  
c h l o r o f o r m  s o l u t i o n  and  i n s t a b i l i t y  t o  h e a t  a n d  l i g h t  
a r e  w e l l  known ( 9 ) .  

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

ous d e t e r m i n a t i o n  o f  h y d r o c h l o r o t h i a z i d e  and r e s e r -  
p i n e  w h i c h  u s e d  p o l y t h i a z i d e  a s  a n  i n t e r n a l  s t a n d a r d  
was d e s c r i b e d  b y  B u t t e r f i e l d ,  L o v e r i n g ,  and S e a r s  
( 1 0 ) .  The a u t h o r s  s u g g e s t e d  t h a t  t h e  p r o c e d u r e  
s h o u l d  be a p p l i c a b l e  t o  c o m m e r c i a l  s i n g l e  component  
p o l y t h i a z i d e  t a b l e t s  and  p o l y t h i a z i d e - r e s e r p i n e  t a b -  
l e t s .  However ,  t h e  me thod  d i d  n o t  r e s o l v e  an i m p u r i -  
t y  o f  p o l y t h i a z i d e  w h i c h  a p p e a r e d  a s  a s m a l l  s h o u l d e r  
on t h e  f r o n t  o f  t h e  p o l y t h i a z i d e  peak. A l s o  t h e  
c h r o m a t o g r a p h i c  b e h a v i o r  o f  v a n i l l i n ,  a s t r o n g l y  u l -  
t r a v i o l e t  a b s o r b i n g  e x c i p i e n t  w h i c h  i s  p r e s e n t  i n  
b o t h  f o r m u l a t i o n s ,  was n o t  d e t e r m i n e d .  

The o f f i c i a l  USP a s s a y  p r o c e d u r e  f o r  s i n g l e  com- 
p o n e n t  p o l y t h i a z i d e  t a b l e t s  u s e s  p r e p a r a t i v e  t h i n  
l a y e r  c h r o m a t o g r a p h y  w i t h  u l t r a v i o l e t  s p e c t r o p h o t o -  
m e t r i c  d e t e r m i n a t i o n  (11). The o f f i c i a l  m e t h o d s  f o r  
r e s e r p i n e  t a b l e t s  ( 1 2 ) ,  reserpine-hydrochlorothiazide 
t a b l e t s  (131, and  r e s e r p i n e - h y d r a l a z i n e  h y d r o c h l o -  
r i de - h y d  r o c  h 1 o r o t  h i a z i d e  t a b l  e t  s ( 14  ) a 1 1 emp 1 oy  
p r o c e d u r e s  r e q u i r i n g  a p r e l i m i n a r y  p a r t i t i o n i n g  s t e p  
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and d e r i v a t i z a t i o n  t o  r e s e r p i n e  o x i d a t i o n  p r o d u c t s ,  

m a i n l y  3 , 4 - d e h y d r o r e s e r p i n e ,  w h i c h  a r e  d e t e r m i n e d  b y  

v i s i b l e  a b s o r b a n c e  a t  390 nm. A b l a n k  d e t e r m i n a t i o n  

i s  used  as a c o r r e c t i o n  f o r  o t h e r  a l k a l o i d s  a n d  
d e g r a d a t i o n  p r o d u c t s  p r e s e n t  p r i o r  t o  a n a l y s i s .  

I n  a c o n t i n u a t i o n  o f  t h e  s t u d y  o f  HPLC m e t h o d s  

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

m u l t a n e o u s  d e t e r m i n a t i o n  o f  p o l y t h i a z i d e  and  r e s e r -  

p i n e  i n  t a b l e t s .  

EXPERIMENTAL 

M a t e r i a l s :  
P o l y t h i a z i d e ,  r e s e r p i n e ,  4 - a m i n o - 6 - c h l o r o - 1 , 3 -  

b e n z e n e d i s u l  f o n a m i d e ,  a n d  4-amino-6-chloro-N3-methyl- 
m-benzened i  s u l  f o n a m i d e  r e f e r e n c e  s t a n d a r d s  w e r e  a1 1 

o b t a i n e d  f r o m  t h e  U n i t e d  S t a t e s  Pharmacope i  a1 Conven-  
t i o n ,  R o c k v i l l e ,  MD 20852. P o l y t h i a z i d e  b u l k  d r u g  

s u b s t a n c e  u s e d  a s  a w o r k i n g  s t a n d a r d  was o b t a i n e d  
f r o m  t h e  m a n u f a c t u r e r .  R e s e r p i n e  u s e d  as a w o r k i n g  

s t a n d a r d  was o b t a i n e d  f r o m  K & K  L a b o r a t o r i e s ,  I nc . ,  

P l a i n v i e w ,  NY 11803. 3 - i s o r e s e r p i n e  was s y n t h e -  

s i z e d  b y  t h e  p r o c e d u r e  o f  M a c P h i l l a m y  e t  a l .  ( 1 5 ) .  

3 , 4 - d e h y d r o r e s e r p i n e  was g e n e r a t e d  i n  s o l u t i o n  b y  t h e  

n i t r o u s  a c i d  o x i d a t i o n  o f  r e s e r p i n e  as p e r  t h e  
o f f i c i a l  a s s a y  me thod  ( 1 2 )  and  i n j e c t e d  d i r e c t l y  o n t o  

t h e  c h r o m a t o g r a p h .  G l a c i a l  a c e t i c  a c i d  was p u r c h a s e d  
f r o m  F i s h e r  S c i e n t i f i c  Co., F a i r l a w n ,  NJ 07410. 

M e t h a n o l  was f r o m  B u r d i c k  & J a c k s o n  L a b o r a t o r i e s ,  
I n c . ,  Muskegon, M I  49442. 
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S o l  u t  i ons : 
a. HPLC m o b i l e  phase :  

n o l ,  440 m l  w a t e r ,  and 1 0  m l  g l a c i a l  a c e t i c  a c i d .  
A f t e r  e q u i l i b r a t i o n  t o  room t e m p e r a t u r e ,  t h e  s o l u t i o n  
was f i l t e r e d  t h r o u g h  a M i l l i p o r e  s o l v e n t  f i l t r a -  
t i o n  a p p a r a t u s  u s i n g  a 0.45 p o r e  s i z e ,  n y l o n  66  

membrane ( A l l t e c h  A s s o c i a t e s ,  I n c . , D e e r f i e l d ,  I L  
60015) .  

A s o l u t i o n  was p r e p a r e d  b y  m i x i n g  550 m l  m e t h a -  

b. P o l y t h i a z i d e  s t o c k  s o l u t i o n :  

A p p r o x i m a t e l y  20 mg p o l y t h i a z i d e  was a c c u r a t e l y  
w e i g h e d  and d i s s o l v e d  i n  50 m l  o f  HPLC m o b i l e  

phase.  

c. R e s e r p i n e  s t o c k  s o l u t i o n :  
A p p r o x i m a t e l y  25 mg r e s e r p i n e  was a c c u r a t e l y  
w e i g h e d  and d i s s o l v e d  i n  500 m l  o f  HPLC m o b i l e  
phase. S o l u t i o n  was s t o r e d  p r o t e c t e d  f r o m  l i g h t .  

d. M i x e d  s t a n d a r d  s o l u t i o n :  
A 5.0 m l  a l i q u o t  o f  p o l y t h i a z i d e  s t o c k  s o l u t i o n  
and a 5.0 m l  a l i q u o t  o f  r e s e r p i n e  s t o c k  s o l u t i o n  
were  p i p e t t e d  i n t o  a 25 m l  v o l u m e t r i c  f l a s k  a n d  
d i l u t e d  t o  vo lume w i t h  HPLC m o b i l e  phase. S o l u -  
t i o n  was s t o r e d  p r o t e c t e d  f r o m  l i g h t .  A p o r t i o n  
o f  t h e  s o l u t i o n  was t r a n s f e r r e d  t o  an amber g l a s s  
v i a l  ( A l l t e c h  A s s o c i a t e s ,  I n c . )  t o  p r o t e c t  i t  

f r o m  l i g h t  w h i l e  i n  use. 

I n s t r u m e n t a t i o n :  

t o r y  D a t a  C o n t r o l  C o n s t a m e t r i c  111 pump, S p e c t r o m o n i -  
The l i q u i d  c h r o m a t o g r a p h  c o n s i s t e d  o f  a L a b o r a -  
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t o r  I 1 1  v a r i a b l e  w a v e l e n g t h  d e t e c t o r ,  and Rheodyne 
Mode l  7125 l o o p  i n j e c t o r  ( L D C / M i l t o n  Roy, R i v i e r a  
Beach,  F L  33404) .  O p e r a t i n g  p a r a m e t e r s  - f l o w  r a t e  
1.5 m l / m i n . ,  a b s o r b a n c e  r a n g e  0.002, d e t e c t i o n  wave- 
l e n g t h  254 nm, 1 0  ~1 l o o p ,  a m b i e n t  t e m p e r a t u r e .  

I n t e g r a t o r :  
HP 3380A I n t e g r a t o r  ( H e w l e t t  P a c k a r d  Co., Avon-  

d a l e ,  P A  1 9 3 1 1 ) .  O p e r a t i n g  p a r a m e t e r s  - a t t e n u a -  
t i o n  256, s l o p e  s e n s i t i v i t y  3.0 mV/min, s t a r t  d e l a y  
o f f ,  a r e a  r e j e c t  1 0  , s t o p  t i m e  1 5  m i n ,  c h a r t  speed  
0.5 cm/min. 

4 

HPLC co lumns  : 
A :  PBondapak C18, l o v  i r r e g u l a r l y - s h a p e d  p a r t i c l e s ,  

3.9 mm ( i . d . )  X 300 mm, ( W a t e r s  A s s o c i a t e s ,  M i l -  
f o r d ,  M A  01757) .  

B :  A S 1  C18, l o p  i r r e g u l a r l y - s h a p e d  p a r t i c l e s ,  3.9 
mm ( i . d . )  X 300 mm, ( A n a l y t i c a l  S c i e n c e s  I n c . ,  
S a n t a  C l a r a ,  C A  95050) .  

A n a l y s i s  o f  T a b l e t s :  
C o m p o s i t e s  w e r e  p r e p a r e d  b y  m a n u a l l y  g r i n d i n g  2 0  

t a b l e t s  t o  p a s s  a No. 60 mesh s i e v e .  An a c c u r a t e l y  
w e i g h e d  p o r t i o n  o f  t h e  powder  e q u i v a l e n t  t o  one  t a b -  
l e t  was t r a n s f e r r e d  t o  a 25 m l  v o l u m e t r i c  f l a s k  and  
15  m l  o f  HPLC m o b i l e  p h a s e  was added.  The f l a s k  was 
p l a c e d  i n  an u l t r a s o n i c  b a t h  f o r  5 m i n u t e s .  The sam- 
p l e  was d i l u t e d  t o  v o l u m e  w i t h  HPLC m o b i l e  p h a s e  a n d  
m i x e d .  A p o r t i o n  o f  t h e  m i x t u r e  was f i l t e r e d  t h r o u g h  
a s t a i n l e s s  s t e e l  S w i n n e y  f i l t e r  c o n t a i n i n g  a 0 . 4 5 ~  
p o r e  s i z e ,  1 3  mm d i a .  n y l o n  66 membrane ( A l l t e c h  
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A s s o c i a t e s ,  I n c . )  and a g l a s s  f i b e r  p r e f i l t e r  ( M a c r o  
F i l t r a t i o n  Sys tems ,  D u b l i n ,  C A  9 4 5 6 6 )  i n t o  an amber 
g l a s s  v i a l  t o  p r o t e c t  t h e  s a m p l e  f r o m  l i g h t .  D u p l i -  
c a t e  1 0  ,,1 i n j e c t i o n s  o f  e a c h  s a m p l e  w e r e  b r a c k e t e d  
w i t h  1 0  ,,1 i n j e c t i o n s  o f  t h e  m i x e d  s t a n d a r d  s o l u t i o n .  
Q u a n t i t a t i o n  was b y  c o m p a r i s o n  o f  t h e  a v e r a g e  s a m p l e  
a r e a  r e s p o n s e  f o r  each  d r u g  s u b s t a n c e  t o  t h e  c o r r e -  
s p o n d i n g  a v e r a g e  s t a n d a r d  a r e a  r e s p o n s e .  

C a l  c u l  a t i  ons : 
mg p o l y t h i a z i d e  p e r  t a b l e t  f o u n d  = 

AR SPL X STD WT. X AVG. TAB. WT. 
AR STD SPL WT. 

where :  
AR SPL = a v e r a g e  s a m p l e  a r e a  r e s p o n s e  f o r  

p o l y t h i  a z i d e  
AR STD = a v e r a g e  s t a n d a r d  a r e a  r e s p o n s e  f o r  

p o l  y t h i  a z i  d e  
STD WT. = w e i g h t  o f  p o l y t h i z a i d e  i n  t h e  m i x e d  

s t a n d a r d  s o l u t i o n  i n  mg 
SPL WT. = w e i g h t  o f  t h e  s a m p l e  i n  mg 
AVG. TAB. WT. = a v e r a g e  t a b l e t  w e i g h t  i n  mg 

Mg r e s e r p i n e  p e r  t a b l e t  f o u n d  was c a l c u a t e d  i n  a 
s i m i l a r  manner.  

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

S i m i l a r  o c t a d e c y l s i l a n e  c o l u m n s  f r o m  t w o  d i f f e r -  
e n t  m a n u f a c t u r e r s  w e r e  e v a l u a t e d  f o r  u s e  i n  t h e  p r o -  
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p o s e d  p r o c e d u r e .  Sys tem s u i t a b i l i t y  t e s t s  p e r f o r m e d  

on b o t h  c o l u m n s  w e r e  e q u i v a l e n t  and b o t h  c o l u m n s  w e r e  
f o u n d  t o  b e  s u i t a b l e  f o r  t h e  me thod .  See F i g u r e  1 
f o r  t y p i c a l  s a m p l e  c h r o m a t o g r a m s  o b t a i n e d  on e a c h  

c o l  umn. 

B o t h  c o l u m n s  r e s o l v e d  p o l y t h i a z i d e  and r e s e r p i n e  

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

z i d e  i m p u r i t i e s ,  and r e s e r p i n e  i m p u r i t i e s .  P o l y t h i a -  
t i d e  i m p u r i t i e s  i n c l u d e d  4 - a m i n o - 6 - c h l o r o - 1 , 3 - b e n -  
t e n e d i  s u l  f o n a m i d e  and  4-ami  n o - 6 - c h l  o r o - N 3 - m e t h y l  - m -  

b e n z e n e d i s u l f o n a m i d e .  R e s e r p i n e  i m p u r i t i e s  r e s o l v e d  

i n c l u d e d  3 , 4 - d e h y d r o r e s e r p i n e ,  t h e  m a j o r  o x i d a t i o n  

p r o d u c t  o f  r e s e r p i n e ,  and  3 - i s o r e s e r p i n e ,  i t s  m a j o r  
e p i m e r i z a t i o n  p r o d u c t  (16). R e t e n t i o n  t i m e s  o f  t h e  

d r u g  s u b s t a n c e s ,  e x c i p i e n t s  and r e l a t e d  compounds ob- 
t a i n e d  on Column A a r e  g i v e n  i n  T a b l e  1. No i n t e r n a l  

s t a n d a r d  was emp loyed  b e c a u s e  t h e  r e t e n t i o n  t i m e s  o f  
t h e  v a r i o u s  known i m p u r i t i e s  p r o h i b i t e d  s e l e c t i o n  o f  
a compound w h i c h  w o u l d  n o t  c o - e l u t e  w i t h  a p o t e n t i a l  

i m p u r i t y  on e i t h e r  co lumn.  

U l t r a v i o l e t  d e t e c t i o n  a t  254 nm was s e l e c t e d  b e -  
c a u s e  t h e  a d v a n t a g e s  o f  i n c r e a s e d  s e n s i t i v i t y  and 

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

w e r e  o f f s e t  by t h o s e  o f  U V  d e t e c t i o n  - t h e  c o n v e n -  

i e n c e  o f  s i m u l t a n e o u s  d e t e c t i o n  o f  b o t h  c o m p o n e n t s  
and  t h e  s i m p l i c i t y  o f  u s i n g  o n l y  one d e t e c t i o n  s y s -  

tem. The l e v e l  o f  r e s e r p i n e  p r e s e n t  i n  t h e  t a b l e t s  
d i d  n o t  w a r r a n t  t h e  added  c o m p l e x i t y  o f  a s e c o n d  d e -  

t e c t i o n  mode. The min imum d e t e c t a b l e  l e v e l s ,  d e f i n e d  
as s i g n a l s  t w i c e  t h e  n o i s e  l e v e l ,  w e r e  3 n g  p o l y t h i a -  

t i d e  and 5 n g  r e s e r p i n e .  B o t h  t h e  p r o p o s e d  UV d e t e c -  
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t 
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0 5 10 0 5 lo 

Time (min,) 

F i g u r e  1. T y p i c a l  s a m p l e  c h r o m a t o g r a m s  o b t a i n e d  on 
A :  pBondapak C18, B. A S 1  C18. Key: Same a s  T a b l e  1. 
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TABLE 1 

R e t e n t i o n  T imes  o f  D r u g  S u b s t a n c e s  

and R e l a t e d  Compounds 

R e t e n t i o n  
Key C ompo u n d T i m e ( m i  n. ) 

7 

8 
9 

1 0  
11 
1 2  

e x c i p i e n t s  
v a n i  11 i n  
p o l  y t h i  a z i  d e  
p o l y t h i  a z i d e  i m p u r i t y  

r e s e r p i n e  
4-ami n o - 6 - c h l  o r o - 1  ,3- 

b e n z e n e d i s u l f o n a m i d e  
4 - a m i n o - 6 - c h l o r o - N  - 
me thyl-m-benzenedisulfo n a m i d e  
3 - i  s o r e s e r p i  ne 
3 , 4 - d e h y d r o r e s e r p i n e  
r e s c i n n a m i n e  
m e t h y c h l  o t h i  a z i d e  
b e n z t h i a z i d e  

3 

1.98 
2.52 

3.46 
4.49 
8.86 
1.89 

1.98 

6.77 
12.06 
10.64 

2.51 
3.53 

t i o n  me thod  and t h e  r e p o r t e d  f l u o r e s c e n c e  d e t e c t i o n  
me thod  f o r  r e s e r p i n e  d e t e r m i n e d  t h e  d r u g  a t  t h e  1 0 0  
n g  l e v e l  ( 8 ) .  

L i n e a r i t y  o f  r e s p o n s e  was d e t e r m i n e d  by m a k i n g  
d u p l i c a t e  10 ~1 i n j e c t i o n s  o f  a s e r i e s  o f  s e v e n  m i x e d  
s t a n d a r d  s o l u t i o n s  c o r r e s p o n d i n g  t o  20% t o  200% o f  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
5
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



BACHMAN 1414 

t h e  t h e o r e t i c a l  l a b e l  c l a i m s  f o r  b o t h  components.  
L i n e a r i t y  was o b s e r v e d  f r o m  1 6 0  ng t o  1 6 0 0  n g  
p o l y t h i a z i d e  w i t h  a c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  
0.9999. L i n e a r i t y  o f  r e s e r p i n e  r e s p o n s e  was o b s e r v e d  
f r o m  20 ng t o  200 ng w i t h  a c o e f f i c i e n t  o f  c o r r e l a -  
t i o n  o f  0.9999. 

R e p r o d u c i b i l i t y  o f  r e p l i c a t e  i n j e c t i o n s  was de -  
t e r m i n e d  b y  m a k i n g  s i x  1 0  ,,1 i n j e c t i o n s  o f  m i x e d  
s t a n d a r d  s o l u t i o n .  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 s  w e r e  
1.5% f o r  p o l y t h i a z i d e  and  1.7% f o r  r e s e r p i n e .  

P o l y t h i a z i d e  and  r e s e r p i n e  w e r e  added  t o  s i x  s y n -  
t h e t i c  p l a c e b o  f o r m u l a t i o n s ,  p r e p a r e d  t o  d u p l i c a t e  
t h e  samp le  f o r m u l a t i o n ,  i n  amounts c o r r e s p o n d i n g  t o  
90.0% t o  110.0% o f  t h e  t h e o r e t i c a l  l a b e l  c l a i m s  o f  
each  a c t i v e  p r i n c i p l e .  R e c o v e r y  d a t a  o b t a i n e d  f r o m  
t h e  a n a l y s e s  o f  t h e  s y n t h e t i c  f o r m u l a t i o n s  a r e  g i v e n  
i n  T a b l e  2. The mean r e c o v e r y  o f  p o l y t h i a z i d e  was 
100.2% 5 1.7%. The mean r e s e r p i n e  r e c o v e r y  was 98.7%+ 
1.1%. Lack  o f  i n t e r f e r e n c e s  f r o m  s a m p l e  e x c i p i e n t s  
was d e m o n s t r a t e d  b y  i n j e c t i o n  o f  a p l a c e b o  f o r m u l a -  
t i o n .  

T a b l e t s  c o n t a i n i n g  2 mg p o l y t h i a z i d e  and  0.25 mg 
r e s e r p i n e  w e r e  s i m u l t a n e o u s l y  a s s a y e d  f o r  b o t h  compo- 
n e n t s  b y  r e v e r s e  p h a s e  HPLC. The m e t h o d  r e q u i r e s  n o  
p r e l i m i n a r y  p a r t i t i o n i n g ,  e v a p o r a t i o n  o r  c e n t r i f u g i n g  
o f  t a b l e t  e x t r a c t s .  The m i n i m a l  s a m p l e  p r e p a r a t i o n  
e n t a i l s  o n l y  d i l u t i o n ,  s o n i c a t i o n  and f i l t r a t i o n  p r i -  
o r  t o  c h r o m a t o g r a p h i c  d e t e r m i n a t i o n .  Two r e p r e s e n t a -  
t i v e  samp les  w e r e  a n a l y z e d .  Sample 1 was a c u r r e n t  
p r o d u c t  b a t c h  w i t h  27 m o n t h s  b e f o r e  i t s  l a b e l e d  e x p i -  
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TABLE 2 

R e c o v e r y  D a t a  From S y n t h e t i c  F o r m u l a t i o n s  

P o l y t h i  a z i d e  

% o f  
Formu- 

l a t i o n  

L e v e l  % 

R e s e r p i n e  

% o f  
Formu- 

l a t i o n  

L e v e l  % 
S y n t h e t i c  Addeda R e c o v e r y  Added R e c o v e r y  

1 
2 
3 
4 
5 
6 

Mean 

RSD 

100.0 97.5 
90.0 100.7 
100.0 102.5 
90.0 100.7 
110.0 99.5 
100.0 100.0 

100.2 
1.65 

90.0 98.9 
90.0 99.8 

100.0 98.1 
110.0 97.5 
90.0 98.0 
100.0 100.1 

98.7 
1.06 

a T h e o r e t i c a l  f o r m u l a t i o n  l e v e l  2 .0 mg p e r  t a b l e t  

T h e o r e t i c a l  f o r m u l a t i o n  l e v e l  0.25 mg p e r  t a b l e t  
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TABLE 3 

R e s u l t s  o f  T a b l e t  Assaysa  

BACHMAN 

P o l  y t  h i a z i  d e  R e s e r p i n e  

% o f  L a b e l  46 o f  L a b e l  
Sample C l a i m  Found R S D  C l a i m  Found' R S D  

1 104.5 0.74 100.0 2.04 
2 102.0 1.03 98.0 1.58 

a C a l c u l a t e d  on t h e  b a s i s  o f  6 d e t e r m i n a t i o n s  f o r  

e a c h  samp le  
L a b e l  c l a i m  2.0 mg p e r  t a b l e t  
L a b e l  c l a i m  0.25 mg p e r  t a b l e t  

r a t i o n  d a t e .  Sample 2 was a n a l y z e d  8 months  a f t e r  
t h e  l a b e l e d  e x p i r a t i o n  d a t e .  B o t h  s a m p l e s  w e r e  f o u n d  
t o  be w i t h i n  t h e  m a n u f a c t u r e r ' s  s p e c i f i c a t i o n s  f o r  
t h e  p r o d u c t .  R e s u l t s  o f  t h e  t a b l e t  a s s a y s  and  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 s  c a l c u l a t e d  on t h e  b a s i s  o f  
s i x  r e p l i c a t e  d e t e r m i n a t i o n s  f o r  e a c h  s a m p l e  a r e  p r e -  
s e n t e d  i n  T a b l e  3 .  
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