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ABSTRACT

A specific and sensitive HPLC method has been developed for
the assay of meclizine dihydrochloride in dog serum using an
internal standard technique with a single step extraction. The
extracts are injected into a reversed phase ion pair HPLC system
using a solvent containing camphorsulfonate as paring anion.
The detection limit is 5 ng/ml and the range of linearity is 5 -
250 ng/ml. The method has been used to quantitate meclizine
dihydrochloride levels in biocavailability and pharmacokinetic
studies in dogs.
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INTRODUCTION

Meclizine (1- [(4-chlorophenyl)phenylmethyl]-4-[(3-
methylphenyl)methyllpiperazine), an anti-motion-sickness drug,
presently available only as dihydrochloride in oral tablets, is
typically taken in 25 or 50 mg doses. An analytical method for
the quantitation of meclizine in serum is desired for both
pharmacokinetic and biocavailability studies. Available
assays,such as fluorimetry (1) or GC with flame ionization
detection (2) do not allow the detection of the low plasma levels
expected after administration of therapeutical doses. A
sensitive method based on the oxidation of meclizine to the
corresponding benzophenone followed by GC with electron capture
detection (3) was non-satisfactory due to background
interferences, including those from meclizine metabolites, from
the plasma samples. Although a sensitive method applying GC
with selected ion monitering (4) was available for the analysis
of plasma samples, this method appeared to be too complicated for
routine analysis.

This paper describes a simple, rapid and sensitive high
performance ligquid chromatographic (HPLC) method with ultraviolet
(UV) detection preceded by a single step extraction with an

internal standard containing organic solvent.

EXPERIMENTAL

Chemicals and Reagents

Meclizine dihydrochloride (MZ) was kindly supplied by
Nisshin Chemical Co., Ltd.(Tokyo, Japan). MZ tablets (Taizerqa)
were obtained from Taito Pfizer Co., Ltd.(Tokyo, Japan). All
other materials were of analytical reagent grade. Water was

deionized and distilled from glass.
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Chromatography

The HPLC system consisted of a Model 655A-11 pump and Model
655A-21 UV detector (Hitachi,Tokyo, Japan). The column used
(length 15 c¢m, i.d. 4 mm) contained Nucleosil 5018 (Macherey-
Nagel Gmbh & Co. Kg, Duren, West Germany).

The mobile phase was prepared by mixing methanol and 5 mM
aqueous camphorsulfonate solution (7:1, v/v). The flow rate was

1 ml/min and the UV absorbance of the eluent was monitored at

232 nm.

Extraction Procedure

MZ levels in spiked blood have been shown to remain
unchanged for at least 8 h when stored on ice (5). All samples
were processed within 2 h. Blood obtained from dogs was
centrifuged after 20 min to isolate the serum. To 2.0 ml serum
2 ml 0.1 M phosphate buffer (pH 7.0) was added in a test tube.
After subseguent addition of 8.0 ml cyclohexane containing
pyrene (5 ng/ml) as the internal standard, the tube was shaken
mechanically for 20 min and centrifuged at 3000 rpm for 15 min.
6.0 ml of the organic phase was transferred to a new tube and the
solvent was evaporated to dryness at 4OOC under reduced
pressure. The residue was dissolved in 100 ul of methanol, and

80 pl was subjected to HPLC.

Animal Studies

Five male beagle dogs (10-13 kg, 2-5 years old) were used
for a bioavailability study of MZ. The dogs were fasted for
48 h before administration of the drug. Two tablets (50 mg MZ)
were administered orally. Blood samples (5 ml) were obtained
from brachial veins at 0, 0.5, 1, 2, 3, 4, 6, 8 h after
administration. MZ levels in the sample were measured as

described above.
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RESULTS AND DISCUSSION

Chromatography

MZ, beiling a protonated, positively charged ion, exhibits a
high affinity for the stationary phase, probably due to
interaction with residual free silanol groups in the column
material (6). It can not be eluted with pure organic solvents
such as methanol and acetonitrile. However, it can be easily
eluted from the column with semi-agqueous mobile phases containing
pairing anions, in this case camphorsulfonate. Fig. 1 shows
typical chromatograms of blank serum and serum spiked with 250
ng/ml MZ. The retention times for MZ and the internal standard
pyrene were 10 and 6 min, respectively. No interfering
endogeneous peaks were observed in the chromatograms.

A calibration curve obtained from six different concentrations
ranging from 5 to 250 ng/ml was constructed by plotting the
ratio of the peak heights of MZ and the internal standard versus
their concentrations. The standard curve shows good linearity
(r=0.9993),the equation of the curve being y = -0.0014 + 0.0042x.

The detection limit is 5 ng/ml using a signal-to-noise ratio of 3.

Precision and Accuracy

The inter-day precision and accuracy of the method over the
entire concentration range were determined with the analysis of
spiked serum samples. As shown in Table 1, the precision,
expressed as the coefficient of variation, varies from 0.8 to
10.3 %. The accuracy, expressed as the relative error, varies

from 0.3 to 5.3 %.

Extraction Recovery

The recovery was determined by comparing the peak height
ratio obtained using 2.0 ml 0.067 M phosphate buffer (pH 7.4)

instead of the serum with those obtained with serum. Spiked
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TABLE 1. INTER-DAY PRECISION AND ACCURACY IN SERUM

Sample * Coefficient of Relative

concn. Mean S.D. Variation Exrror
(ng/ml) (ng/ml) (%) (%)
5 4.74 0.49 10.3 5.3
10 10.18 0.49 4.8 1.7
25 25.05 1.00 3.9 2.0
50 50.01 1.35 2.7 0.01
150 150.44 3.89 2.5 0.3
250 251.44 2.02 0.8 0.6

* : average of 5 determinations

N WL

1 ] L 1 L |

0 5 10 15 0 5 10 15

Time (min)

FIGURE 1. HPLC chromatograms of (A) blank serum, (B) serum spiked
with 250 ng/ml of MZ.
Peak (1): MZ; peak (2): internal standard.
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samples were treated as described previously except that the
internal standard was not added until the evaporation step.
This procedure was followed to prevent the internal standard from
interaction with serum proteins.

The recoveries at six different concentrations appear in Table

2. The average recovery was 97.2 %.

Bioavailability Study

The procedure for the MZ assay has been applied successfully
for a bicavailability study of the drug in dogs. Fig. 2 shows
the mean serum levels of MZ following the oral administration of
50 mg MZ to each of five dogs. The measured serum levels of MZ
ranged from 10 ng/ml to 390 ng/ml. The mean maximum serum level
of 211 ng/ml was observed 2 h after administration. Some
pharmacokinetic parameters are shown in Table 3.

The results of the study clearly indicate that the presented
assay combines a simple sample preparation with a satisfactory
precision. The assay 1is useful in pharmacokinetic and
bicavailability studies as well as in the routine monitoring of

MZ blood levels in hospital pharmacies and medical laboratories.

TABLE 2. EXTRACTION RECOVERY FROM SERUM

*

Spiked concn Recovery (%)
(ng/ml) Mean S.D.
10 92.9 i.8
25 97.4 1.6
50 98.5 3.1
100 97.6 4.2
150 97.6 2.6
250 99.2 3.9

* : average value of 3 determinations
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TABLE3. PHARMACOKINETIC PARAMETERS OF MZ FOLLOWING THE
ORAL ADMINISTRATION
-1 -1
AUC (ng h/ml) Kath ™) Ke(h ™)
747.52 £182.11 1.2810.53 0.46 £ 0.1
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FIGURE 2. Mean serum concentration of MZ following the oral

administration of 50 mg MZ.
Values represent the mean ¥ S§.D. of 5 dogs.
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