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HIGH-PERFORMANCE LIQUID 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  

OF CEFOPERAZONE I N  SERUM 

1 D.G.Dupont and q.L.De Sager  

S e r v i c e  de Medecine e t  L a b o r a t o i r e  d I I n v e s t i g a t i o n  

C l i n i q u e  H.J.Tagnon 

L a b o r a t o i r e  de Pharmaco log ie  C l i n i q u e  

I n s t i t u t  J u l e s  Borde t ,Cen t re  des Tumeurs 

de l ' U n i v e r s i t 6  L i b r e  de Bruxelles,Brussels,Belgium. 

A B STA A CT 

A new HPLC method f o r  t h e  d e t e r m i n a t i o n  o f  
Cefoperazone i n  serum i s  d e s c r i b e d .  

INTRODUCTION 

Cefoperazone* i s  a new s e m i - s y n t h e t i c  cepha lo -  

s p o r i n  d e r i v a t i v e  w i t h  b r o a d  a n t i b a c t e r i a l  spec t rum 

a g a i n s t  a e r o b i c  and a n a e r o b i c  gram p o s i t i v e  and gram 

n e g a t i v e  o rgan isms  i n c l u d i n g  " E n t e r o b a c t e r i a c e a e " ,  

i n d o 1 e po s i t i  v e Pro  t e u s1' and TIP s e u d om o n a s a e r u g i n o s a It. 
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124 DWONT AND DE JAGER 

I t  i s  r e s i s t a n t  t o  i n a c t i v a t i o n  b y  p e n i c i l l i n a s e  and  

v e r y  s t a b l e  i n  t h e  p r e s e n c e  o f  c e p h a l o s p o r i n a s e  

w i t h  w i d e  s u b s t r a t e  p r o f i l e s  (1) .  

A r a p i d  HPLC method  f o r  t h e  d e t e r m i n a t i o n  o f  

C e f o p e r a z o n e  i n  serum i s  d e s c r i b e d  a f t e r  e x t r a c t i o n  

w i t h  SEPPAK c a r t r i d g e s  f i l l e d  w i t h  a r e v e r s e  phase  

o f  o c t a d e c y l s i l a n e  ( gBondapak  C1 8 / P o r a s i l  R E ) .  

MATERIALS AND METHOD 

A H e w l e t t - P a c k a r d  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  10848 and  a r e v e r s e  p h a s e  c o l u m n  

( ABondapak CI8 , 1 0 ~ ~ m  p a r t i c l e  s i z e ,  25Ornrn x 4,6mrn 

i . d .  ) were  used. 

T h i s  c h r o m a t o g r a p h  i s  e q u i p e d  w i t h  a v a r i a b l e  wave- 

l e n g t h  d e t e c t o r  (HP 79875  A )  and  c o n n e c t e d  t o  a LC 

T e r m i n a l  i n t e g r a t o r  (HP 7 9 8 5 0  B ) .  

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

A s s o c i a t e s  ( p a r t  n 0 5 1 9 1 0 ) .  C e f o p e r a z o n e  was s u p p l i e d  

by P f i z e r  B e l g i u m  and M e t h a n o l  P.A. p u r c h a s e d  f r o m  

Merck.  

A s t o c k  s o l u t i o n  o f  Ce foperazone  was p r e p a r e d  i n  

b i d i s t i l l e d  w a t e r  a t  t h e  c o n c e n t r a t i o n  o f  500 u g / m l  

and  d i l u t e d  i n  w a t e r  o r  serum i n  o r d e r  t o  p r e p a r e  a 

s t a n d a r d  c u r v e  f r o m  1 t o  1 0  Ag/rnl. 
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A f t e r  p r e w a s h i n g  t h e  c a r t r i d g e  w i t h  m e t h a n o l  

and w a t e r ,  p o u r  2 m l  o f  samp le  ( o r  s t a n d a r d )  o n  i t ,  

u s i n g  a s y r i n g e ,  and wash w i t h  w a t e r  t o  e l u t e  t h e  

s u b s t a n c e s  u n a d s o r b e d  on  t h e  phase. T h e r e a f t e r  e l u t e  

t h e  a d s o r b e d  C e f o p e r a z o n e  w i t h  t w i c e  1 m l  o f  m e t h a n o l -  

w a t e r  (1/1) and i n j e c t  t w e n t y - f i v e  m i c r o l i t e r s  o n t o  

t h e  co lumn u s i n g  m e t h a n o l - w a t e r ( l / l )  as m o b i l e  phase  

a t  a f l o w  r a t e  o f  1,s ml/rnin.(  r e s u l t i n g  p r e s s u r e  

1 2 0  b a r s  ). R e t e n t i o n  t i m e  i s  2.30 m i n .  and  d e t e c t i o n  

i s  made a t  2 2 8  nm. 

The c o n c e n t r a t i o n s  o f  C e f o p e r a z o n e  were  d e t e r m i -  

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

d e s c r i b e d  method. The d e t e c t i o n  l i m i t  i s  0 , 2 5  p g / m l .  

RESULTS AND OISCUSSION 

A s t a n d a r d  c u r v e  was made a t  c o n c e n t r a t i o n s  o f  

1 - 2 - 3 - 5 - 7 , s  and 1 0  &g/ml.(n=5 f o r  each  

c o n c e n t r a t i o n )  (TABLE 1 ) .  A g r a p h  o f  t h e  peak  a r e a  

vs. c o n c e n t r a t i o n  g i v e s  a s t r a i g h  l i n 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 , 9 9 9 4 .  

R e c o v e r y  f r o m  aqueous s o l u t i o n s  o f  C e f o p e r a z o n e  

a f t e r  SEPPAK is 99,6$ * 3,8$ (TABLE 2) .  

P u r e  serum b l a n k  was n o t  a d s o r b e d  o n t o  t h e  

SEPPAK a s  c o n t r o l l e d  b y  a 97$ r e c o v e r y  i n  t h e  e l u a t e ,  
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126 DUPONT AND DE JAGER 

TABLE 1 

S t a n d a r d  Curve  o f  C e f o p e r a z o n e  

C o n c e n t r a t i o n  ( Ag /m l )  Mean a r e a  ( r a n g e )  

1 0  

795 
5 

3 

2 

1 

24792 (24870-25470)  

19200  (19070-19270)  

1 2 2 3 0  (1 2030-1 2390)  

6983 ( 6916-7300 ) 
4624 ( 4261-4688 ) 
2474 ( 2320-2543 ) 

TABLE 2 

R e c o v e r y  f r o m  Aqueous S o l u t i o n s  o f  C e f o p e r a z o n e  

C o n c e n t r a t i o n  N Mean r e c o v e r y  ( S D )  

b g / m l )  (Z) 

9 101  ,6 ( 2  5 , 8 )  

5 98,5 ( 2  2,6) 

5 98,8 ( 2  3 , O )  

measured by a B i u r e t  r e a c t i o n .  F u r t h e r  w a s h i n g  t h e  

SEPPAK w i t h  m e t h a n o l - w a t e r  (1/1) d i d  n o t  r e s u l t  i n  a 

peak  o n  t h e  ch romatog ram t h a t  c o u l d  i n t e r f e r e  w i t h  

C e f o p e r a z o n e  d e t e r m i n a t i o n .  
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R e c o v e r y  f r o m  s e r u m  s o l u t i o n s  of C e f o p e r a z o n e  

a f t e r  SEPFAK was S 2 $  (n  = 4 f o r  e a c h  c o n c e n t r a t i o n  

from I t o  1 0  N g / m l . ) .  

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

c i b l e .  T h e  l i m i t  o f  s e n s i t i v i t y  (0,25~~g/ml.) i s  

a d e q u a t e  f o r  c l i n i c a l  u s e :  A . F . A l l a z  e t  a l .  g a v e  

C e f o p e r a z o n e  2 g e v e r y  1 2  h o u r s  I . V .  t o  h e a l t h y  

s u b j e c t s  a n d  m e a s u r e d  a t  1 0  h o u r s  a f t e r  t h e  i n j e c t i o n  

a c o n c e n t r a t i o n  o f  3 , ~  u g / m l  ( r a n g e :  1,s t o  10  j g / m l . )  

u s i n g  a b i o l o g i c a l  assay ( 2 ) .  

T h e  SEPPAK e x t r a c t i o n  m e t h o d  a l l o w s  t h e  s e p a r a t i o n  

f r o m  b i o l o g i c a l  f l u i d s  o f  h y d r o p h i l i c  d r u g s  w h i c h  

c a n n o t  b e  e x t r a c t e d  by  o r g a n i c  s o l v e n t s  ( 3 , 4 ) .  

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

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

a n a l y s i s .  
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4 - c a r b o x y l a t e .  
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