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Fenbufen, 3<(4-biphenylcarbonyl)propionic acid (I}, a non-steroidal anti-
inflammatory drug, has been found to possess the same spectrum of activity
as aspirin, phenylbutazone and indomethacin. Its two major serum metab-
olites, 3(4-biphenylhydroxymethyl)propionic acid (II) and 4-biphenylacetic
acid (III) have a similar degree of activity [1].
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Previous gas chromatographic (GC) [2] and high-performance liquid chro-
matographic [3] methods have been developed for the determination of
fenbufen and its metabolites in biological fluids. The GC method is very time
consuming, involving double extraction, derivatization and thin-layer chro-
matographic separation before GC injection. The established HPLC method
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o has retentlon tlmes up to 22 mm for the compounds on mterest A column

. heated to 45°C anda 2-ml plasma sample are also necessary. S

7 <*In"‘the: present ‘method. the- chromatographlc procedure was’ 1mp1:oved to,
-keep .the .total " “retention tlme for “all :compounds:under 9 -min (Table I): A
plasma - sample of only Tmlis necessary and the column is operated at amblent :
temperature : : : : : :

. EXPERIMENTAL

Materzals

- Fenbufen, its metabohtes and an mtema.l standard, 4' -hydroxy-4-b1pheny1—
acetic acid (IV), were kindly supplied by Lederle Labs (Pearl River, NY,
U.S_A.). HPLC grade acetonitrile and isopropanol were obtained from Bur-
dick and Jackson Labs. (Muskegon, MI, U.S.A.). Analytical grade phosphoric
acid, hydrochloric acid, sodium hydroxide and methanol were supplied by
Mallinckrodt (St. Louis, MO, U.S.A.). All chromatographic solvents including
deionized water, were filtered thIough 0. 45-;1m filters (Ml]llpore Bedford
MA,US.A). :

Sample analyses were carned out on a Varian Model 5000 hqmd chroma-
tograph equipped with a 10-ul manual loop injector and a- column heater
(Varian, Walnut Creek, CA, U.S_A.). An alkylnitrile column, MicroPak CN-10
(Varian), particle size 10 um, 30 cm X 4.0 mm I.D., of medium polarity
was used. Detection was made on a Vari-Chrom vanable—wavelength UV de-
tector.

During the extraction procedure, metabolite II forms a lactone (V) [3],
as will be described later. The lactone was prepared as foilows: metabolite II
was saturated in water at 40°C. An excess of concenirated hydrochloric acid
was added and the mixture was allowed to stand for 5 min. The white precip-
itate was extracted into cyclohexane—diethyl ether (7:3, v/v). The organic
layer was evaporated under a nitrogen stream and the lactone crystals were
collected. Purity was determined chromatcgraphically to be greater than 99%.

Chromatographic conditions

The mobile phase consisted of water—isopropanol—acetonitrile—phosphoric
acid (84.5:10:5:0.5). The flow-rate was 2.5 ml/min and the column was kept
at 25°C. Detection was made at 265 nm at 0.02 a.u.f.s. A 10-ul samples was
injected onto the column.

Analytical procedure

The extraction procedure is similar to the one previously described [3].
Stock solutions containing 200 ug/ml of fenbufen, metabolites and internal
standard were prepared in methanol. Accurate volumes are pipetted into
test-tubes which will give final concentrations of 0.5, 1.0, 3.0, 5.0, 10.0 and
25.0 ug/ml of plasma. The internal standard IV (2 ug) is then added. The
methanol is evaporated in a stream of dry nitrogen. Samples are reconstituted
in 125 ul of 0.1 N sodium hydroxide and 1 ml of plasma is added. Limited
solubilities of fenbufen and its analogue necessitate this procedure rather
than direct spiking of plasma samples from an Y aqueous stock solution.
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-After the contents of the tube are thoroughly mixed, 1 ml of concentrated
hydrociﬂonc acid is'added and the samples are vortexed for 15 sec. The sam-
ples are allowed to- stand for 2 min and then 8 ml of cyclohexane—dlethyl
ether (7:3. v/v) are added and the samples are vortexed for 30 sec. The sam-
ples are centrifuged at:2000 g for 12 min and the organic layer is transferred
to another tube and evaporated under a stream of dry nitrogen. Samples were
reconstituted in 100—200 gl of methanol and 10 pl were mjected mto the
column.

For absolute recovery experiments, spiked plasma samples were compared
to unextracted stock solutions. Peak helght ratios were calculated and amounts
found were compared.

" Precision determinations were performed by comparing the peak height
ratios of five extractions at each concentration.

RESULTS AND DISCUSSION

Fig. 1 shows a chromatogram of plasma containing fenbufen (I), two metab-
olites (II and III) and internal standard (IV). The retention times are listed
in Table 1.

Table II lists recovery data for compounds I, II and IIL. In the 0.5—25 ug/ml
range, the average recovery for I was 88.9 = 9.2%; for II, 824 * 9.0%; and
for I, 1004 = 2.6%.

Precision data listed in Table III give the range, average + S.D. and coeffi-
cient of variation of peak height ratios.
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Fig. 1. Chromatogram of plasma extract containing 10 upg/ml fenbufen (I), two serum
metabolites (II, IIT) and internal standard (IV). .
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TABLE II

ABSOLUTE ‘RECOVERY OF FENBUFEN (I) AND TWO SERUM METABOLITES (,
Ilf) FROM 1-ml PLASMA SAMPLE (n = 3)

Amount added Recovery (%), mean = S D.) -
- (ug) I HasV. - II
05 : 98.3+ 35 648:56 101705
1.0 1040+ 20 82619 103.7+19
3.0 86731 80.2:22 101.83:09
50 778+ 33 944:6.4 952+ 8.2
10.0 821+11 86.3:+54 1000:16
250 846:13 863:43 1006:6.1
Average - 88992 824:90 1004=2.6
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Fig. 2. Chromatogram of plasma extract containing metabolite II incompletely converted
- to lactone V.

" During’ the acidic extraction procedure metabolite II forms the lactone
V. It is- actually the lactone. whlch is the. chromatographed species. If com-
pound II is injected directly . onto . the column from- a methanolic stock solu~

" tion, it has a retention time of 4.2 min. After acidic extraction from plasma,
the lactone formed has a retention time of 8.8 min. If the acidification of the
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TABLE i1

METHOD PRECISION AND REPRODUCIBILITY FOR FENBUFEN - (I) AND TWO
SERUM METABOLITES (I, II) (n = 5)

Amount added Ratio of peak height of compound to peak height of I.S. Coefficient of

(n8) Mean = S.D. Range variation (%)
Compound I
0.5 0.101 : 0.003 0.097—0.106 2.97
1.0 0.208 + 0.009 0.194—0.220 433
3.0 0.578 =+ 0.043 0.515—0.647 7.44
5.0 0903 : 0.042 0.857—0.975 4.65
100 1.820 = 0.040 1.760—1.880 2.36
25.0 5.980 + 0.250 4.760—5.350 4.92
m=0. 240 b=—0.179,r=0.9950
Compound II (measured as compound V)
0.5 0.050 = 0.007 0.042—0.063 14.0
1.0 0678 =+ 0.008 0.067—0.089 10.2
3.0 0.251=+0.028 0.216—0.289 11.1
5.0 0.443:0.053 0.375—0.538 11.9
100 1.030=0.140 0.914—1.290 13.4
250 2.000: 0.120 1.880—2.190 5.8
m = 0.081, b = 0.042, r = 0.9929
Compound 11T
0.5 0.081 =+ 0.003 0.078—0.085 3.70
10 0.163 + 0.007 0.155—0.173 4.29
3.0 0.467 =+ 0.039 0.433—0.543 8.35
5.0 0.742 + 0.034 0.686—0.778 458
10.0 1560+ 0.131 1.410—1.800 8.40
25.0 4.190 = 0.267 3.860—4.500 6.37

m =0.168, b =—0.045,r =0.9995

sample is not complete, both the free acid and the lactone will be seen in the
chromatogram (Fig. 2). The lactone was therefore prepared as a reference
for the absolute recovery experiments. This compound is not stable in meth-
anol and new solution must be prepared daily.

This assay has been shown to be an improvement over the existing method
[3] in that the overall assay time for the fenbufen and its metabolites has
been decreased from 22 min to 9 min. The lowest detectable level of the
compounds was 0.5 pug/ml and the range studied was within the expected
therapeutic range {4, 5].
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