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D E T E R M I N A T I O N  O F  S I X  N O N - S T E R O I D A L  A N T I - I N F L A M M A T O R Y  AGENTS I N  
P L A S M A  AND U R I N E  BY HPLC 

W.0.A.  Thomas, T.M. J e f f e r i e s ,  R.T. P a r f i t t ,  School o f  Pharmacy and Pharmacology, 
U n i v e r s i t y  of Bath, Claver ton  Down, Bath, BA2 7AY, U . K .  

The de te rmina t ion  o f  ant i - inf lammatory a g e n t s  i n  plasma and u r i n e  a s s i s t s  i n  
t h e  es tab l i shment  of  dosage l e v e l s  f o r  new t r e a t m e n t s  and can a lso provide  
checks on p a t i e n t  compliance. From t h e  range o f  ant i - inf lammatory agents  
c u r r e n t l y  i n  use  a t  t h e  Royal Nat iona l  Hospi ta l  f o r  Rheumatic Diseases ,  Bath, 
U.K. ,  w e  r e p o r t  on t h e  de te rmina t ion  o f  f i v e  e s t a b l i s h e d  a g e n t s  and one a t  
p r e s e n t  on c l i n i c a l  t r i a l ,  as l i s t e d  i n  t h e  Table. I n  plasma, non-s te ro ida l  
ant i - inf lammatory a g e n t s  occur  both  f r e e  and bound t o  plasma p r o t e i n ,  from 
which they  may be r e l e a s e d  by p r e c i p i t a t i o n  of  t h e  p r o t e i n  u s i n g  hydrochlor ic  
a c i d  fol lowed by c e n t r i f u g a t i o n .  I n  u r i n e ,  non-s te ro ida l  ant i - inf lammatory 
a g e n t s  occur  f r e e  b u t  mainly as t h e i r  g lucuronides ,  from which t h e y  may be  
hydrolysed e i t h e r  by r e f l w i n g  i n  hydrochlor ic  a c i d  f o r  30 minutes  or by 
incubat ion  with 8-glucuronidase i n  a c e t a t e  b u f f e r ,  pH 7.5 a t  37OC f o r  a t  l e a s t  
1 2  hours .  

A r a p i d  and s e l e c t i v e  method f o r  t h e  de te rmina t ion  o f  free and conjugated 
drug l e v e l s  i s  provided by r e v e r s e  phase hplc ,  us ing  s h o r t  (50  x 5 mm) columns 
packed w i t h  Spherisorb-5 ODS and a mobile phase of  aqueous methanol a t  pH3 t o  
s u p p r e s s  s o l u t e  i o n i z a t i o n .  I n j e c t i o n  of  d i l u t e d  u r i n e ,  p r o t e i n - f r e e  plasma, 
o r  e t h e r  e x t r a c t s  of  plasma means minimal p r e p a r a t i o n  o f  samples i s  requi red .  
Analys is  t i m e s  a r e  less t h a n  5 minutes .  

Table .  h p l c  CONDITIONS 

%methanol i n t e r n a l  d e t e c t i o n  
s t a n d a r d  l i m i t ,  ng. 

Fenoprof en 
Indomethacin 
Ketoprof en 
Naproxen 
Phenylbutazone 
Benoxaprofen 

40 
40 
35 
35 
40 
45 

272 indomethacin 2 5  
260 phenylbutazone 5.0 
260 oxyphenbutazone 2.5 
245 oxyphenbutazone 2.5 
254 indomethacin 5.0 
300 indomethacin 2.5 

-1 Detec tor  response i s  l i n e a r  over  t h e  concent ra t ion  range  2 . 0  - 80pg m l  , 
determined by peak h e i g h t  measurement i n  t h e  presence o f  an i n t e r n a l  s tandard .  
C o r r e l a t i o n  c o e f f i c i e n t s  o f  c a l i b r a t i o n  graphs are g r e a t e r  than  0.995 wi th  
l i m i t s  of  e r r o r  o f  less than  2 0.08 a t  95% Confidence l e v e l .  The percentage  
of  added drug recovered from plasma o r  u r i n e  i s  g r e a t e r  than 95% i n  each case.  
The method is  simple, r a p i d  and more s e n s i t i v e  than p r e v i o u s  methods 
publ i shed  f o r  fenoprofen (Nash, Bopp and Rubin, 1971) ,  indomethacin ( S k e l l e r n  
and S a l o l e  1975) ,  ke toprofen  ( B a l l e r i n i ,  Cambi and D e l  S o l d a t o ,  1977) ,  
naproxen (Thompson and C o l i n s ,  19731, phenylbutazone (Pound and S e a r s ,  1975) 
and benoxaprofen ( C h a t f i e l d  and Woodage, i n  p r e s s ) .  
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