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A R A P I D  AND SPECIFIC METHOD FOR THE 
DETERMINATION OF TIAPROFENIC A C I D  I N  HUMAN PLASMA 

BY HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 

G .  T. Ward, J .  A. Stead, M. Freeman 
Roussel Labora to r ies  L im i ted ,  
K i n g f i s h e r  Dr ive ,  Covingham, 

Swindon, W i l t s h i r e ,  U .K .  

ABSTRACT 

A method has been developed t o  assay t i a p r o f e n i c  a c i d  i n  
human plasma. The techn ique i s  rap id ,  s p e c i f i c  and s e n s i t i v e ,  
be ing  capable o f  d e t e c t i n g  0.5 pg m l - 1  and r e q u i r i n g  o n l y  200 P I  
o f  plasma f o r  a s i n g l e  assay. 

Samples a re  depro te in i zed ,  e x t r a c t e d  i n t o  c h l o r o f o r m  and 
then, a f t e r  evapora t i on  o f  t he  ch lo ro fo rm and r e c o n s t i t u t i o n  i n  
the  mob i l e  phase, a r e  chromatographed by reverse  phase l i q u i d  
chromatography. 

INTRODUCTION 

T i a p r o f e n i c  ac id ,  (1) 2 - (5 -benzoy l -2 - th ieny l )  p r o p i o n i c  

a c i d  (F ig .  1 )  i s  a non -s te ro ida l  an t i - i n f l ammato ry  and non- 

n a r c o t i c  a n a l g e s i c .  I t s  pharmacological  and t h e r a p e u t i c  p roper -  

t i e s  have been demonstrated i n  animals‘” and man. (2-6) 

I n  o rde r  t o  s tudy  and compare the  b ioequ iva lence  o f  t i a -  

p r o f e n i c  a c i d  from d i f f e r e n t  f o rmu la t i ons  a s p e c i f i c  assay method 

was requ i red  t o  de termine t h i s  d rug  i n  plasma. 
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166 WARD, STEAD, AND FREEMAN 

Tiaprofsnic ac id  I 

Metabolite U 

Metabolite m 

F I G U R E  1 .  S t r u c t u r e s  o f  T i a p r o f e n i c  Ac id  and i t s  Two Major 
Metabol i tes  

Previous y a q u a n t i t a t i v e  TLC assay has been used f o r  

pharmacokinet c s t u d i e s .  17) 
adequate spec f i c i t y  and s e n s i t i v i t y  was u n s u i t a b l e  f o r  ou r  

p resent  needs s i n c e  i t  r e q u i r e d  r e l a t i v e l y  l a r g e  samples ( 5  ml )  

and proved t ime consuming i n  ope ra t i on .  

Th is  TLC method, whi 1 s t  possessing 

The present  work descr ibes  an HPLC method f o r  t i a p r o f e n i c  

a c i d  t h a t  i s  r a p i d  and uses smal l  q u a n t i t i e s  o f  sample. The 

chromatography separates t i a p r o f e n i c  a c i d  f rom i t s  two major  met- 

abol  i tes, 2-(5-a-hydroxybenzyl-Z-thienyl) p r o p i o n i c  a c i d  (11) and 

2-(5-p-hydroxybenzoyI-2-thienyl) p r o p i o n i c  a c i d  (111) and thus 

ensures s p e c i f i c i t y .  The method i s  accu ra te  and p r e c i s e  and i t s  

u t i l i t y  has been demonstrated i n  b ioequ iva lence  s t u d i e s .  
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T I A P R O F E N I C  A C I D  I N  HUMAN PLASMA 167 

EXPERIMENTAL 

M a t e r i a l s  and Reagents 

A l l  reagents were o f  a n a l y t i c a l  grade and were used w i t h o u t  

any a d d i t i o n a l  p u r i f i c a t i o n .  T i a p r o f e n i c  a c i d  and t h e  two met- 

abol  i tes  were supp l i ed  by Roussel-UCLAF (Romainvi l  l e ,  F rance) .  

Chromatographic Apparatus 

The chromatograph comprised a Magnus P4000 pump (Magnus 

S c i e n t i f i c ,  Cheshire,  U .K . )  and a C e c i l  212 UV spec t rophotometer  

(Cambridge, U . K . )  f i t t e d  w i t h  an 8 u l  f l o w  c e l l .  A Shandon 

10 cm x 5 mm I . D .  column f i t t e d  w i t h  a Shandon s y r i n g e  i n j e c t o r  

and packed w i t h  H y p e r s i l  ODS ( 5  vm) (Shandon-Southern, Cheshire, 

U.K.)  was used f o r  chromatographic a n a l y s i s .  The column was 

s l u r r y  packed us ing  isopropanol  as suspending s o l v e n t  and 

methanol as pack ing  s o l v e n t .  

Plasma Standards 

Aqueous standards were prepared d a i l y  c o n t a i n i n g  10, 20, 50, 

1 0 0  and 200 Wg ml-’ o f  t i a p r o f e n i c  ac id .  

standards were d i l u t e d  i n  Dreyer tubes (Poul ten, S e l f  and Lee, 

Wickford,  U.K.)  t o  200 p1 w i t h  human d r u g - f r e e  plasma produc ing  

plasma standards con ta in ing  1, 2, 5, 10 and 20 pg m l - 1  o f  

t i a p r o f e n i c  a c i d .  

20 p1 o f  each o f  these 

Sample P repara t i on  

200 p1 a l i q u o t s  o f  plasma were p i p e t t e d  i n t o  Dreyer  tubes 

u s i n g  an Oxford p i p e t t o r .  To the  plasma standards and the  samples, 

200 p l  o f  6% t r i c h l o r o a c e t i c  a c i d  was added and the  conten ts  were 

mixed on a v o r t e x  mixer  f o r  20 seconds. 200 l.11 o f  t h e  i n t e r n a l  

s tandard  s o l u t i o n  (20 pg m l - l  o f  o r t h o - n i t r o p h e n y l  a c e t i c  a c i d  i n  

ch lo ro fo rm)  was added and the  conten ts  o f  the  tubes were mixed on  

a v o r t e x  mixer  for 40 seconds and the  tubes were c e n t r i f u g e d  f o r  
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168 WARD, STEAD, AND FREEMAN 

2 minutes us ing  an Eppendorf 5412 c e n t r i f u g e  ( t h e  0.4 m l  t e s t  tube 

c e n t r i f u g e  adaptors were s l i g h t l y  d r i l l e d  o u t  t o  accept the  

Dreyer tubes).  (8) 
i ng  the  lower ch lo ro fo rm laye rs  (150 p l )  t o  be t r a n s f e r r e d  t o  a 

second s e t  o f  tubes. The ch lo ro fo rm was removed by evapora t ion  

under a stream o f  n i t r o g e n  a t  room temperature and t h e  res idues  

were r e c o n s t i t u t e d  i n  50 p l  o f  mob i le  phase. 10 p1 i n j e c t i o n s  

were made on to  t h e  chromatograph by syr inge.  

The upper aqueous l a y e r s  were d iscarded a l l ow-  

Chromatographic Ana lys i s  

The mob i le  phase was 50% methanol 50% d i s t i l l e d  water and 

the  pH ad jus ted  t o  3 .0  w i t h  g l a c i a l  a c e t i c  ac id .  The f l o w  r a t e  

was 1 m l  min-' and the  de tec to r  was operated a t  a wavelength o f  

313 nm and a s e n s i t i v i t y  o f  0.04 AUFS. 

recorded on a s t r i p  c h a r t  recorder  s e t  a t  a c h a r t  speed o f  

20 cm h r - l .  

The chromatograms were 

Quant i t a t  i on  

Q u a n t i t a t i o n  was achieved by measuring t h e  peak he igh ts  and 

c a l c u l a t i n g  the peak he igh t  r a t i o s  of  t h e  t i a p r o f e n i c  a c i d  and 

i n t e r n a l  standard.  The plasma concen t ra t i ons  o f  t i a p r o f e n i c  a c i d  

were then es t imated from c a l i b r a t i o n  curves generated g r a p h i c a l l y  

or by l i n e a r  reg ress ion  ana lys i s .  

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

Samp 1 e Preparat  i on 

T i a p r o f e n i c  a c i d  i s  e a s i l y  and e f f i c i e n t l y  e x t r a c t e d  i n t o  

water immisc ib le  so l ven ts  such as ch lo ro fo rm when t h e  aqueous 

phase i s  a c i d i f i e d .  The technique of a c i d i f y i n g  w i t h  6% t r i -  

c h l o r o a c e t i c  a c i d  a l s o  p r e c i p i t a t e s  the  plasma p r o t e i n s  which 

a ids  i n  the  p roduc t i on  o f  c leaner  e x t r a c t s  f o r  chromatographic 
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TIAPROFENIC ACID IN HUMAN PLASMA 169 

a n a l y s i s .  The c lean l i ness  o f  t he  sample f o r  chromatography was 

such t h a t  over 400 plasma samples were assayed i n  d u p l i c a t e  

d u r i n g  a s i x  week working p e r i o d  w i t h o u t  any apprec iab le  loss o f  

column performance. 

S p e c i f i c i t y  

The chromatography developed f o r  t i a p r o f e n i c  a c i d  i s  

s t r a i g h t f o r w a r d  us ing  a mic rosphero ida l  O D s  packing w i t h  a 

r e l a t i v e l y  s imp le  mob i le  phase. No i n t e r f e r e n c e  from the  plasma 

was observed w i t h  t h i s  system, even as shown i n  F i g .  2 t h e  b l a n k  

e x t r a c t  was run a t  a f o u r f o l d  h ighe r  s e n s i t i v i t y .  

I n t e r f e r e n c e  from the  two metabo l i t es  o f  t i a p r o f e n i c  a c i d  

was a l s o  i nves t i ga ted .  I t  was found t h a t  t h i s  chromatography 

system i s  capable o f  separa t i ng  t i a p r o f e n i c  a c i d  and the  met- 

a b o l i t e s  11 and 111. F ig .  3 shows the  separa t i on  o f  t h e  

me tabo l i t es  and a l s o  t h a t  o f  m e t a b o l i t e  11, which has n e g l i g i b l e  

absorbance a t  313 nm and i s  n o t  de tec ted  a t  t h i s  wavelength. 

H y p e r s i l  ODS was t he  packing used i n  t h i s  study b u t  e q u a l l y  good 

chromatography has been ob ta ined  w i t h  columns o f  Spher isorb  ODs. 

Assay V a l i d a t i o n  

The c a l i b r a t i o n  curves produced from the  plasma standards 

were l i n e a r  over the  range used and passed through t h e  o r i g i n .  A 

t y p i c a l  example i s  shown i n  F ig .  4. 

To es t ima te  t h e  accuracy and p r e c i s i o n  of t h e  method a 

s e r i e s  o f  plasma samples cover ing  the  range 1 t o  20 pg m 1 - l  of 

t i a p r o f e n i c  a c i d  were prepared and assayed ten  t imes each. The 

r e s u l t s  a re  presented i n  Table 1 and show t h a t  t he  method i s  

accura te  and has good p r e c i s i o n  over t h e  concen t ra t i on  range 

examined . 
The r e p r o d u c i b i l i t y  o f  t he  method was a l s o  examined. A s e t  

o f  42 plasma samples a t  seven concen t ra t i ons  rang ing  f rom 0 t o  
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2 

1 
0.04 AUFS 

J 

0 5 1 0  Min 

Blank plasma extract 

0 5 10 Min 

Plasma extract 1 hour 

after dosing 

1 Internal standard 

2 Tiaprofenic acid 

FIGURE 2 .  Chromatograms o f  a B lank  Plasma E x t r a c t  and o f  a 
Plasma Sample taken from a Vo lun teer  1 hour a f t e r  
a 200 mg o r a l  dose o f  T i a p r o f e n i c  Ac id  

25 pg m1-l o f  t i a p r o f e n i c  a c i d  were prepared by o t h e r s ,  randomized 

and coded n u m e r i c a l l y .  

f o u r  days and a summary o f  the  r e s u l t s  i s  shown i n  Table 2 .  

The samples were assayed over  a p e r i o d  of 

The 

comparab 

reproduc 

opera t o r  

c l o s e  t o  

zero.  

recove r ies  

e t o  those 

b i l i t y  of 

or assay b 

theory  and 

and the  c o e f f i c i e n t s  of  v a r i a t i o n ,  wh ich  a r e  

o f  Tab le  1,  con f i rm  t h e  accuracy and 

he method and i n d i c a t e  the  absence o f  

as s i n c e  t h e  mean recovery va lues  a re  a l l  

the zero  l e v e l  samples were determined as 
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1111 
0 5 10 Min 

313 nm 

4 

I 

I I I  

0 5 10 Min 

1 Internal standard 2 Metabolite IU 

3 Metabolite I[ 4 Tiaprofenic acid 

FIGURE 3. Chromatograms of T iap ro fen ic  Acid and i t s  Major 
Metabol i tes 

TABLE 1 

Recovery o f  T iap ro fen ic  Acid 

C o e f f i c i e n t  of 

% 
Recovery Var i a t  ion 

Amount Mean Amount 
Added Found 
pg ml-1 pg ml-1 % 

1.10 1.14 103.6 3.31 

14.31 14.10 98.5 4.84 

5.59 5.95 106.4 5.80 

20.53 21.47 104.6 3.43 
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5 10 15 20 
-1 

Concentration of Tiaprofenic acid pg ml 

FIGURE 4. Typica l  C a l i b r a t i o n  Curve o f  Plasma t o  which Standard 
Solut ions o f  T iap ro fen ic  Acid were added 

TABLE 2 

Recovery and Reproducibi 1 i t y  o f  T iap ro fen ic  Acid 

Amou n t Mean Amount Coef f i c i  en t o f  
Added Found 
ug m l - 1  ug rnl-1 

V a r i a t i o n  
% 

Recovery 
% 

A 0  0 

B 1.0 1.03 103.0 5.0 

C 1.98 2.02 102.0 7.30 

D 5.8 5.92 102.1 7.04 

E 11.8 11.97 101.4 6.13 

F 19.0 20.03 105.4 5.83 
G 25.0 25.47 101.9 10.56 
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30 

2 4 6 8 

l i m e  hr 

FIGURE 5 .  Plasma Concent ra t ion  o f  T i a p r o f e n i c  Ac id  aga ins t  Time 

The method has s u c c e s s f u l l y  be a p p l i e d  t o  the  a n a l y s i s  o f  

plasma samples f rom b ioequ iva lence s t u d i e s  and a t y p i c a l  plasma 

concen t ra t i on  aga ins t  t ime curve  from a vo lun tee r  a f t e r  a 200 nig 

o r a l  dose o f  t i a p r o f e n i c  a c i d  i s  shown i n  F ig .  5. The f u l l  

r e s u l t s  o f  t h i s  b ioequ iva lence study w i l l  be pub l i shed elsewhere. 

Conclusion 

The method developed t o  assay t i a p r o f e n i c  a c i d  i n  plasma i s  

s p e c i f i c ,  accura te  and p rec i se .  I t  i s  a r a p i d  m i c r o  method 

r e q u i r i n g  o n l y  200 p1 o f  plasma f o r  a s i n g l e  assay. Recent ly  i t  

has been p o s s i b l e  t o  automate the  HPLC procedure by a minor 

m o d i f i c a t i o n  t o  the  f i n a l  s t e p  o f  t h e  sample prepara t ion ,  and by 

u s i n g  a Magnus M7100 Auto Sampler (Magnus S c i e n t i f i c ,  Cheshire, 

U.K.). 
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