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A D I F F E R E N T I A L  ASSAY FOR CHLORAMPHENICOL AND CHLORAMPHENICOL 
'"SUCCINATE BASED UPON A S E N S I T I V E  ASSAY FOR THE PARENT DRUG 

Roger T. Guest, P e t e r  R. Byron, Andreas Gescher. Pharmaceutics Research Group, 
Univers i ty  of Aston i n  Birmingham, Birmingham B4 7ET. 

To e v a l u a t e  prodrugs of a n  e x i s t i n g  drug it i s  necessary  t o  d i f f e r e n t i a t e  between 
t h e  p a r e n t  compound and i t s  b i o r e v e r s i b l e  d e r i v a t i v e  ( N o t a r i ,  1977) .  A simple 
s e n s i t i v e  assay has  been developed capable  o f  q u a n t i f y i n g  chloramphenicol (CAP) 
and chloramphenicol s u c c i n a t e  (CAP-sl a t  amounts g r e a t e r  than 0 . 5 ~ 9  i n  b i o l o g i c a l  
samples. 

The opt imised assay involves  GLC of s i l y l a t e d  CAP and te t raphenyle thylene  a s  t h e  
i n t e r n a l  s tandard  (IS) us ing  a flame i o n i s a t i o n  d e t e c t o r .  Reten t ion  times a r e  
9 .4  minutes ( I S )  and 10.8 minutes (CAP). 

A r e c t i l i n e a r  c a l i b r a t i o n  curve of  peak h e i g h t  r a t i o  versus  i n j e c t e d  amount of  
CAP r e s u l t s  with r>0.99 ( n  = 1 2 ) .  The presence of CAP-s and CAP breakdown 
products  do not  i n t e r f e r e  wi th  t h i s  assay.  

E x t r a c t i o n  of CAP from 2 m l  aqueous medium i n t o  2ml e t h y l  a c e t a t e  i s  >99% a t  25Oc 
provided t h a t  t h e  aqueous concent ra t ion  i s  <100pg/ml. Subsequent evapora t ion  of 
t h e  o r g a n i c  s o l v e n t  ( a f t e r  a d d i t i o n  of IS)  under a s t ream of N 2  a t  25OC enables  
dry  s t o r a g e  p r i o r  t o  assay.  

Although CAP i s  a n e u t r a l  molecule whose p a r t i t i o n  c o e f f i c i e n t  i s  pH-independent, 
CAP-s i s  an ester of a d i b a s i c  a c i d  whose e x t r a c t i o n  under t h e  condi t ions  
descr ibed  above is ~1.5% when t h e  pH of  t h e  aqueous phase i s  g r e a t e r  than o r  
equal  t o  7.4. Therefore ,  s e p a r a t i o n  of an aqueous sample a t  p h y s i o l u g i c a l  pH 
i n t o  two p o r t i o n s ,  e x t r a c t i o n  and assay  enables  q u a n t i f i c a t i o n  of  CAP. Assay of 
(CAP-s + CAP) i n  the  second p o r t i o n  can be achieved by a d d i t i c n  of s u f f i c i e n t  
aqueous NaOH t o  a t t a i n  a pH of 12 .1 , s tanding  f o r  3 0  minutes a t  25OC and 
e x t r a c t i n g  a s  before .  CAP-s can then  be q u a n t i f i e d  by d i f f e r e n c e .  

The method documented ove i s  based upon a l k a l i  c a t a l y s e d  h y d r o l y s i s  of  CAP-s t o  
CAP a t  pH 1 2 . 1  and 25'? I n  order  t o  v a l i d a t e  t h e  method w e  have a s s e s s e d  t h e  
r a t e  of  CAP (GLC) and s u c c i n i c  a c i d  (pH-stat)  formation under t h e s e  condi t ions .  
F i r s t - o r d e r  p l o t s  of C A P - s  concent ra t ion  versus  t i m e  were l i n e a r  ( r>0 .99)  f o r  
>90% of  t h e  process .  Repeated de te rmina t ions  of t h e  degrada t ion  r a t e  cons tan t  
showed <5S d e v i a t i o n  from t h e  average.  

Table  1 documents e s t i m a t e s  f o r  t h e  conversion h a l f - l i f e  ( t  ) determined by 
both methods. The percentage CAP l o s t  under i d e n t i c a l  condi t ions  was determined 
t o  be < 0 . 5 %  i n  a c o n t r o l  experiment over 30 minutes 
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Table 1 Average e s t i m a t e s  of t h e  conversion h a l f - l i f e  (to.5) and 
8 y i e l d  a s  determined by GLC and pH-stat .  

tOs5 (mins) % y i e l d  a f t e r  3 0  minutes 

GLC 5.84 >97 
pH- s t a  t 6.07 >91 

A 30 minute hydro lys is  a t  pH 1 2 . 1  h a s  t h e r e f o r e  been found t o  be s u f f i c i e n t  t o  
convert  >07% CAP-s t o  CAP a t  25OC. 

Modif icat ions of t h i s  method should enable  d i f f e r e n t i a l  q u a n t i f i c a t i o n  of CAP and 
CAP esters of any d i b a s i c  ac id .  

Motar i ,  R.E. (1977) i n  "Design of Biopharmaceutical P r o p e r t i e s  through Prodrugs 
and Analogs". Ed. Roche, E.B.  pub. Am. Pharm. Assoc. 


