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A RAPID HIGH PRESSURE LIQUID CHROMATOGRAPHIC ASSAY 

OF BENOXAPROFEN I N  PLASMA 

Jef f rey  S. Fleitman,*Charles S. Lee and John H. P e r r i n  

Col 1 ege of Pharmacy 

Department of Pharmaceutics 

U n i v e r s i t y  o f  F l o r i d a  

Gainesvi 1 le ,  F1 o r i d a  3261 0 

ABSTRACT 

A r a p i d  high-performance l i q u i d  chromatographic assay f o r  t he  
determinat ion o f  the  ant i - inf lammatory drug benoxaprofen i n  human 
plasma, i s  described. Plasma samples of 1.0 m l ,  t o  which benoxa- 
profen, and war fa r i n  as an i n t e r n a l  standard, had been added, were 
ex t rac ted  w i t h  e ther  under a c i d i c  cond i t ions .  
analyzed on a MicroPak CN-10 column using 25% a c e t o n i t r i l e  i n  
water (pH 2 . 5  w i t h  phosphoric ac id ) .  Detec t ion  was made on a 
va r iab le  wavelength UV absorbance de tec tor  a t  309 nm. 

t i o n  recovery from con t ro l  plasma o f  90.6 f 6.8% (n=18). 
t e s t s  have shown t h a t  benoxaprofen i n  plasma i s  s tab le  f o r  a t  
l e a s t  two weeks a f t e r  f reez ing .  

The samples were 

Samples conta in ing  0.5-1 0 ug benoxaprofen gave a mean ex t rac-  
S t a b i l i t y  

INTRODUCT I O N  

Benoxaprofen (S t ruc ture  1 ) ,  [2- (4-chlorophenyl l-a-methyl-5- 

benzoxazoleacetic ac id ]  has been shown t o  possess no tab le  

* to  whom a l l  correspondence should be sent. 
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1166 FLEITMAN, LEE, AND PERRIN 

an t i - i n f l amna to ry  a c t i v i t y ,  being several t imes m r e  po ten t  than 

phenylbutazone (1,2). 

been used t o  determine benoxaprofen i n  b i o l o g i c a l  f l u i d s ,  bu t  they  

a re  t ime consuming, i n v o l v i n g  d e r i v i t i z a t i o n  procedures. The h igh  

pressure l i q u i d  chromatographic determinat ion descr ibed here i s  

r a p i d  i n  having on ly  a s i n g l e  e x t r a c t i o n  step and a r e t e n t i o n  t ime 

f o r  benoxaprofen o f  6.0 min. Sodium w a r f a r i n  (S t ruc tu re  Z ) ,  has 

been found t o  be an e x c e l l e n t  i n t e r n a l  standard f o r  t h i s  procedure 

s ince  i t  has a r e t e n t i o n  t ime of 5.0 minutes. The use o f  sodium 

war fa r i n  as an i n t e r n a l  standard g r e a t l y  increases the  p r e c i s i o n  

and accuracy o f  the assay. 

Two gas chromatographic (3,4) methods have 

t o  
c H3 
I 

EXPERIMENTAL 

Mate r ia l s  

Sodium benoxaprofen (903.5 mg f r e e  a c i d  per gram) and sodium 

warfarin, were generously suppl i e d  by E l  i L i  1 l y  ( Indianopol i s  , I N )  
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BENOXAPROFEN IN PLASMA 1167 

and Endo labo ra to r ies ,  Inc. (Garden City, N Y ) ,  respec t i ve l y .  A 

s tock  s o l u t i o n  o f  100 ug/ml benoxaprofen i n  0.025 M Na2HPOq was 

prepared. The i n t e r n a l  standard stock s o l u t i o n  contained 100 ug/ml 

war fa r in  i n  0.025 M Na2HP04. 

appropr ia te  d i l u t i o n s  w i t h  de ion ized water o f  these s tock  s o l u t i o n s  

t o  g i v e  10 m l  samples of 2.5, 5.0, 15, 25, 35 and 50 ug/ml benoxa- 

profen, each conta in ing  25 ug/ml o f  t he  i n t e r n a l  standard. Each 

plasma sample was spiked w i t h  5 t o  100 u l  volumes o f  100 ug/ml 

benoxaprofen stock s o l u t i o n  t o  g i v e  f i n a l  concent ra t ions  o f  0.5, 

1, 3, 5, 7 and 10 ug/ml. 

Working standards were prepared by 

Ether, phosphoric acid,  hyd roch lo r i c  a c i d  and d i b a s i c  sodium 

phosphate were a l l  a n a l y t i c a l  grade and supp l ied  by M a l l i n c k r o d t  

Inc.  ( S t .  Louis, MO). HPLC grade a c e t o n i t r i l e  and methanol were 

obtained from Burdick and Jackson (Muskegon, M I ) .  A l l  so lven ts  

i n c l u d i n g  deionized water, were f i l t e r e d  through 0.45 um f i l t e r s  

( M i l l i p o r e  Corp., Bedford, MA) p r i o r  t o  use i n  the  l i q u i d  chroma- 

tograph. Sample analyses were c a r r i e d  o u t  on a model 5000 l i q u i d  

chromatograph equipped w i t h  a 10 u l  manual loop i n j e c t o r  and a 

Vari-Chrom va r iab le  wavelength UV de tec to r  (Var ian Assoc., Walnut 

Creek, CA). 

o f  medium p o l a r i t y  was used. 

a c e t o n i t r i l e  i n  water (pH 2.5 w i t h  H3P04). 

temperature, the f l o w  r a t e  was 1.8 ml/min a t  a pressure o f  160 a t m .  

The column e f f l u e n t  was monitored cont inuous ly  a t  309 nm. A l l  UV 

spectra o f  stock so lu t i ons  were taken on a Cary model 219 UV spec t ra  

photometer (Var ian Assoc. ) 

An a l k y l n i t r i l e  column, MicroPak CN-10 (Var ian Assoc. )  

The mobi le phase cons is ted  of 255 

A t  ambient opera t ing  
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1168 FLEITMAN, LEE, AND PERXIN 

Procedures 

Plasma samples o f  1.0 m l ,  t o  which 5 ug o f  i n t e r n a l  standard 

had been added, a re  a c i d i f i e d  with 400 u l  o f  1N HCl and mixed 

thoroughly by hand shaking. 

the  mix tu re  i s  vortexed f o r  30 sec. and then placed on a t e s t  tube 

r o t a t o r  f o r  10 min. 

A f t e r  t h e  a d d i t i o n  of 8 m l  of e ther ,  

The sample i s  c e n t r i f u g e d  a t  3600 rpm f o r  10 

min. and then the  e the r  l a y e r  i s  t r a n s f e r r e d  t o  another t e s t  tube 

and evaporated t o  dryness under a n i t r o g e n  stream. The res idue  i s  

r e c o n s t i t u t e d  i n  200 u l  o f  methanol and a 10 u l  a l i q u o t  i n j e c t e d  i n t o  

the  column. 

Six p o i n t  standard curves were ob ta ined from the stock s o l u t i o n s  

Spiked plasma samples were compared t o  the  stock so lu t i ons  t o  ob ta in  

recovery percentages. 

r a t i o s  versus benoxaprofen concent ra t ion  and a l i n e a r  l e a s t  squares 

regress ion  program was u t i l i z e d .  

Data was obtained by p l o t t i n g  peak he igh t  

RESULTS 

Fig. 1 shows t y o i c a l  chromatograms f o r  c o n t r o l  plasma, plasma 

w i t h  benoraprofen and plasma w i t h  benoxaprofen and war fa r i n .  

r e t e n t i o n  t imes f o r  w a r f a r i n  and benoxaprofen were 5.0 and 6.0 min 

respec t i ve l y .  No i n t e r f e r i n g  peaks i n  the  c o n t r o l  plasma were noted. 

The 

Table 1 shows the  peak he igh t  r a t i o s  o f  benoxaprofen t o  5 .g 

war fa r in  i n  the  Q.5-10 ug range o f  benoxaprofen ex t rac ted  from human 

plasma. Each value represents the  average o f  t h ree  samples. A 

l i n e a r  regress ion  curve ob ta ined from the  data has the  equat ion 

yaO.257X + 0.041 with r2.0.9996, where r2 i s  t he  c o e f f i c i e n t  of 

determinat ion.  
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FIGURE 1 

L i q u i d  chromatograms o f  a )  c o n t r o l  human plasma b )  human plasma 
conta ing  5 ug benoxaprofen ( 2 )  and c )  human plasma con ta in ing  5 iig 
w a r f a r i n  ( 1 )  and 5 ug benoxaprofen (2). 

TABLE 1 

Peak Height Rat ios  f o r  Benoxaprofen Plasma C a l i b r a t i o n  Curve (N=3) 

Amount Added 
(us 1 

Peak Height R a t i o  
(Mean t SD) 

0.5 

1 .o 
3.0 

5.0 

7.0 

0.149 f 0.004 

0.320 t 0.030 

0.831 f 0.035 

1.300 f 0.064 

1.837 0.145 

10.0 2.620 f 0.093 
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1170 E'LEITMAN, LEE, AND PERRIN 

Ex t rac t i on  recover ies were determined by i n j e c t i n g  known 

concentrat ions o f  benoxaprofen with i n t e r n a l  standard and comparing 

them t o  the  ex t rac ted  plasma samples (Table 2). The e x t r a c t i o n  

recovery was 90.6 f 6.8% f o r  18 samples. 

S t a b i l i t y  t e s t s  were performed by adding 0.5, 1, 3, 5 ,  7 and 

10 pg o f  benoxaprofen t o  samples o f  plasma and f reez ing  them. 

Analyses were performed a t  1, 4, 9 and 15 days, t he  r e s u l t s  of which 

a re  l i s t e d  i n  Table 3. These f ind ings  show the  samples are s t a b l e  

f o r  t h i s  t ime per iod,  

DISCUSS ION 

Two G.C. methods (3,4) have been used t o  determine benoxaprofen 

l e v e l s  bu t  no 1 i q u i d  chromatographic method has p rev ious l y  been 

TABLE 2 

Benoxaprofen Recovery From Human P1 asma ( N = 3 )  

Amount Added 
(us) 

Amount Found 
(uq 1 

Recovery, % 
(Hean f SD) 

0.5 0.478 f 0.015 95.5 f 2.9 

1 .o 0.942 0.058 94.2 t 8.8 

3.0 2.820 f 0.120 94.0 f 4.0 

5.0 4.235 .I. 0.205 84 .7  f 4.1 

7.0 6.069 * 0.483 86.7 f 6.9 

10.0 8.870 f 0.270 88.7 2 2.7 

Ave. 90.6 2 6.8 
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BENOXAPROFEN IN PLASMA 

("9) 

0.5 

1 .o  
3.0 

TABLE 3 

0 1 4 9 14 
recovered (ug ) 

0.48 0.38 0.48 0.50 0.61 

0.94 0.85 0.93 1 .oo 1.04 

2.82 2.46 2..54 2.68 2.85 

1171 

Effect of Frozen Storage on Benoxaprofen Stability in Human Plasma 

10.0 8.87 8.46 8.47 8.30 8.33 

reported. 

biological fluid assays (4,5,6). The extraction recovery obtained, 

90.6 f 6.8%, is Similar to the extraction efficiency obtained in 

the radiolabelled assay (4). 

Radiolabelledc [14C] benoxaprofen has also been used in 

Though not structurally similar to benoxaprofen, warfarin has 

proved to be an excellent internal standard. Retention times were 

one minute apart, namely 5.0 min. for warfarin and 6.0 min. for 

benoxaprofen. 

the concentration range studied (0.5-10 ug/ml). A variable wave- 

length UV detector was used to monitor benoxaprofen levels at 309 nm, 

its absorbance maximum in the solvent system used. Warfarin has 

an absorbance maximum o f  308 nm in the same system. The signal- 

Peak height ratios exhibited excellent linearity in 
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1172 E'LEITMAN, LEE, AND PERRIN 

to-noise r a t i o s  obtained were on the  order  o f  2-3 t imes g rea te r  

than when a 254 nm f i l t e r  de tec to r  was used. 

S t a b i l i t y  s tud ies  have shown t h a t  benoxaprofen was s tab le  f o r  

a t  l e a s t  two weeks i n  f rozen plasma. I t  was found, however, t h a t  

s tock  so lu t i ons  of benoxaprofen were n o t  s tab le  a t  room temperature 

du r ing  t h i s  t ime i n t e r v a l .  P re l im ina ry  s tud ies  i n  t h i s  l abo ra to ry  

have shown t h a t  aqueous so lu t i ons  o f  benoxaprofen undergo ex tens ive  

photodegredation. 

i n  an in tense UV l i g h t  source, as i n  a f l uo r ime te r .  New stock 

so lu t i ons  were prepared when necessary and concent ra t ions  were 

Th is  i s  e s p e c i a l l y  apparent when a sample i s  placed 

confirmed by UV 

The lowest 

0.5 99. Lower 

volume o r  using 

t r a t i o n  range s 

spectra. 

l e v e l  o f  benoxaprofen detected in t h i s  study was 

eve ls  can be detected by decreasing the reconsti:,c.g.,? 

a h igher  de tec to r  s e n s i t i v i t y .  However, the  concen- 

udied was w i t h i n  the  expected therapeut ic  ran55 ' 3 , 3 ' .  
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