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ABSTRACT

A sensitive gas chromatographic method with flame ionization detection was developed for the analysis in plasma of the novel
anticonvulsant b,L-3-hydroxy-3-ethyl-3-phenylpropionamide (HEPP), using D,i-2-hydroxy-2-ethyl-2-phenylacetamide as the internal
standard. HEPP was extracted from alkalinized plasma into dichloromethane and quantified after derivatization with bis(trimethylsilyl)-
trifluoroacetamide. Standard curves were linear from 0.5 to 50 and from 2 to 100 ug/ml of plasma, using 1.5 and 5 ug of the internal
standard, respectively. The lower limit of detection at a signal-to-noise ratio of 3 standard deviations was 0.33 ug/ml of sample. The
sensitivity, accuracy and reproducibility of the method were shown to be satisfactory for pharmacokinetic studies of HEPP. After
intraperitoneal administration of 50 mg/kg to Wistar rats, the principal kinetic parameters were: absorption half-life = 0.04 h; volume
of distribution = 1.321/kg; clearance = 4.40 ml/min; peak concentration = 50 ug/ml; peak time = 0.25 h; mean residence time = 4.55
h.

INTRODUCTION their development is being actively pursued
throughout the world [3].

Despite substantial interest in developing safer A novel series of phenylalkylamide anticonvul-
and more efficacious antiepileptic drugs, at pres-  sants (Fig. 1) have been synthesized [4] and were
ent six pharmacological classes are the source of
all primary epilepsy treatment [1]. However, Et

these dr‘ugs do not control the entire epileptic @_CI:*_(CHz)n_CONHz
population, and all of them possess considerable !

. . . OH
toxicity [2]. The need for more selective and less
toxic antiepileptic drugs is well recognized and n Lompound
o — HEPA
1 - HEPP
2 -
* On leave from the Universidad Auténoma de Chihuahua, HEPB
Chihuahua, Mexico. Fig. 1. Structures of the anticonvulsant homologous series.
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found to possess a good anticonvulsant profiie
and relatively low toxicity. An overall compara-
tive evaluation showed that b,L-3-hydroxy-3-eth-
yl-3-phenylpropionamide (HEPP) has a wide

cpnctrum Of ar-fnnfy aqd "he lnunaaf npnrnfnvlr‘lf\l

of the three amides. These studies suggest that
HEPP is a promising anticonvulsant, and it is
currently undergoing preclinical development.
The aim of the present study was to develop a
sensitive and simple gas chromatographic meth-
od with flame ionization detection (GC-FID) to
measure HEPP in plasma for its preclinical phar-
macokinetic evaluation. The applicability of the
method to singie-dose pharmacokinetic studies
was demonstrated by the analysis of plasma sam-
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ples following the intraperitoneal administration

of HEPP (50 mg/kg) to Wistar rats.
EXPERIMENTAL

Chemicals and reagents

Racemic HEPP and D,L-2-hydroxy-2-ethyl-2-
phenylacetamide (HEPA, internal standard)
were donated by Dr. Guillermo Carvajal S. and
his group at the Escuela Nacional de Ciencias
Bioldgicas del Instituto Politécnico Nacional de
Meéxico. Bis(trimethyisilyl)trifiuoroacetamide
(BSTFA) was purchased from Aldrich (Milwau-
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KEC, wi, UdSA ). Au Ouict reagents and solvents

were analytical grade. Stock solutions of HEPP
and HEPA (1 mg/ml) were nrpnared in methanol

and stored at 4° C.

Chromatographic conditions

The GC system consisted of a Varian 3700
chromatograph with a flame ionization detector
and a CDS 111 Varian integrator (Varian Instru-
ment Group, Palo Alto, CA, USA). Separation
was achieved on a 1.80 m x 2 mm I.D. glass
column with 3% OV-17 on 100-120 mesh Gas-
Chrom Q (Applied Science Labs., State College,
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PA, USA). The conditions were: injection
port temperature, 150°C; detector temperature,
260°C. The oven temperature was kept at 160°C
for 1 min, followed by a 3°C/min programmed
increase to the final temperature, 174°C, which
was held for 2 min. The carrier gas (nitrogen)
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flow-rate was 35 mi/min. The hydrogen and air
flow-rates were 35 and 300 ml/min, respectively.

Extraction procedure
Qamnlpq m 5 m]\ of hpnm‘lnwpd rat nlnqmn

with 1.5 or 5 ugof HEPA were vortex-mlxed with
0.2 ml of 0.5 M sodium hydroxide, 0.5 ml of 0.05
M phosphate buffer (pH 8), and 5 ml of dichloro-
methane in a 15-ml test-tube. The tube was shak-
en for 10 min and centrifuged for 15 min at 1650
g. The organic phase was transferred to concen-
tration tubes (Laboratory Research, Los An-
geles, CA, USA) and evaporated to dryness un-
der a gentle stream of nitrogen. The residue was
derivatized with 50 ul of BSTFA and allowed to
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ul sample was injected into the gas chro-
oraph

Quantitation

Owing to the wider range of concentrations
seen in plasma in the pharmacokinetic studies,
the assay linearity was checked by linear regres-
sion analyses in two separate sets of calibration
curves. Seven standards of HEPP in the 0.25-25
ug (low) range and five standards in the 1-50 pug
(high) range were assayed per 0.5 ml of blank
sample (n = 3), and 1.5 or 5 ug of HEPA were
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The samples were processed according to the
analytical nrgcedure_ The peak-area ratios of
HEPP versus internal standard (HEPP/1.S.) were
plotted against the concentration of HEPP. For
each standard curve, the correlation coefficient,
slope and y-axis intercept were obtained. The val-
ues of slopes and intercepts were used to calculate
the unknown concentrations in controls and
samples.

Recovery siudies
Five replicate samples with different concen-

tratinng of HEDPD and § o nf HEDA wara nra
tauulls Ut rnerr dild O pg Ol niersa wore pre-

pared in blank plasma and processed as de-
scribed above. The recovery was calculated by
comparing peak-area ratios of HEPP to 1.S. with
and without extraction. Day-to-day precision
and accuracy were calculated from the analysis of
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three plasma control samples on five successive
working days.

Pharmacokinetic studies
1 hC lJlla.l lllabUklllC 1ics 01 ru:rr WCIC UC LUI -

mined by dosing seven male Wistar rats (200-250

) ner time-noint with 50 mo/ke HEPP intraneri-
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toneally. At specified times after dosing, the ani-
mals were exsanguinated by cardiac puncture
and sacrificed by decapitation. The blood was
immediately centrifuged at 1650 g for 15 min,
and the plasma was stored at —20°C until analy-
sis.

RESULTS AND DISCUSSION

Gas chromatography
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HEPA and HEPP. Their trimethylsilyl deriva-

tives gave sharp and svmmetrical veaks with re-
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tention times of 3.30 and 6.35 min, respectively.
No interfering peaks of endogenous components
were observed at these times (chromatogram A).

Linearity

Linearity of response was observed over the
ranges of concentration studied. The mean cali-
bration curves could be described by the follow-
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ing equations: y = 0.163x + 0.039, r* = 0.99,
estimated standard deviation (S,) = 0.09 in the
law range: and v = N VG4 — N ONA +2 — N OO C
1UvY lalls\.«, aliu )/ V., L V.ouUuT, 1 .77, Uy

of detection d by the mass of
analyte that produces a 51gnal three times the
standard deviation of the baseline noise [5] was

0.33 ug/ml.
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Recovery
The mean extraction recovery of five different

concentrations of HEPP was 96.1 + 5.8%. The
correlation between HEPP added and HEPP re-
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— 0.74, with r? = 0.99. The mean coefficient of
variation ((‘ V. \ was less than 10%. These results

are shown in Table I. The precision and accuracy
of the assay are reported in Table Il. In general,
the inter-day C.V. and error values ranged from
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Fig. 2. Chromatograms of HEPP and HEPA from rat plasma
after single i.p. administration of 50 mg/kg. (A) Blank plasma
(pre-dose); the arrows show the absence of interference peaks at

the retention times of HEPA (I) and HEPP (II), 3.30 and 6.35
min, respectively. (B) Plasma sample 1 min after dosage; calcu-
iated concentration 21 pg/mi. (C) Plasma sampie 15 min after
dosage; calculated concentration 54 ug/ml. (D) Plasma sample
16 h after dosage; caculated concentration 2 ug/ml.

1.11 to 6.01% and from —10.2 to 4.4%, respec-
tively.

Pharmacokinetic studies

Following the optimization of the chromato-
graphic conditions and validation of the assay, it
was used for preliminary pharmacokinetic stud-

Nemracamtntiva nAaratAacrn g

ies i'ﬁ rats. Rcyumuul.ath \.«h1u1ual.u51aum ob-
tained at different times after the intraperitoneal
administration of 50 mg/kg HEPP are shown in
Fig. 2. The concentration—time profile of HEPP
in rat plasma is shown in Fig. 3. The data could

be fitted to a two-compartment model, whose ad-
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TABLE I
RECOVERY OF HEPP FROM RAT PLASMA
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Mean recovery = 96.1%; S.D. = 5.8%; 95% confidence interval = 89-103%.

Amount added  Amount recovered C.V.

Recovery

(ug) (mean + 8$.D.,n = 5) (ug) (%) (mean + S.D.) (%)
10 103 + 0.5 4.86 102.9 + 5.0

15 132 + 1.0 7.74 87.8 + 6.8

20 19.2 + 1.0 5.40 96.3 + 5.2

30 286 % 1.9 6.68 952 + 6.4

60 59.1 + 3.4 5.80 98.5 + 5.7
TABLE II

DAY-TO-DAY REPRODUCIBILITY AND ACCURACY OF THE PLASMA HEPP ASSAY OVER FIVE-DAY PERIOD

Amount added  Amount recovered cvse Relative error
(ug) (mean + S.D., n = 5) (ug) (%) (%)

5 4.49 + 0.05 1.11 ~10.2

25 26.10 = 1.57 6.01 44

50 50.52 + 2.59 5.13 1.0

“ Mean C.V. = 433 + 1.32%.

equacy was confirmed by examining the plot of
residuals and by the PKCALC least-squares non-
linear iterative computer program [6].

Kinetic parameters indicate that HEPP was

MEAN PLASMA" CONCENTRATION (pg/mi)
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Fig. 3. Average plasma concentration—time profile of HEPP in
rats after intraperitoneal administration of 50 mg/kg. Each point
represents the mean + S.D. of seven determinations.

rapidly absorbed (absorption constant, ks =
15.9 h™*, absorption half-life, ;,, = 0.04 h), and
extensively distributed into extravascular tissues.
The values for the apparent volume of distribu-
tion (V4) and clearance (CI), calculated by the 8
method, were 1.32 l/kg and 4.40 ml/min/kg, re-
spectively. The elimination process presents two
exponential phases («, f) with 7;,, = 0.5 and 3.5
h, respectively. Peak concentration (Cpax) was 50
ug/ml and peak time (Tmax) was 0.25 h. The area
under the plasma concentration versus time curve
(AUQ), calculated by the trapezoidal method
from 0 to 16 h, was 182 (ug/ml) h; the area under
the first statistical moment (AUMC), according
to the polyexponential equation, was 897 (ug/ml)
h? and the mean residence time (MRT) was 4.55
h.

CONCLUSION
This GC-FID method is sensitive and selective

for monitoring HEPP concentrations in plasma
and is applicable to pharmacokinetic studies.
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