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A SIMULTANEOUS ANALYSIS BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY OF
BAMIPINE COMBINED WITH TRICYCLIC
ANTIDEPRESSANTS AND/OR ANTIPSYCHOTICS
IN DOSAGE FORMS

JOHN E. KOUNTOURELLIS* AND CATHERINE K. MARKOPOULOU
Laboratory of Pharmaceutical Analysis
School of Pharmacy, Box 106
Aristotelian University
540 06 Thessaloniki, Greece

ABSTRACT

A reversed phase high-performance liquid chromatographic method is described for
the simultaneous determination of antihistamines, tricyclic antidepressants and anti-
psychotics in pharmaceutical formulations and in spiked placebos. The separation was
performed on an octadecylksilica column using acetonitrile: tetrahydrofuran : 0.015 M
aqueous ammonium acetate (53:42 : 5) as mobile phase. The presence of ammonium
acetate both shortens the elution time and improves the symmetry of the chromatogra-
phic peaks. Measurements were made at 251 nm.

INTRODUCTION

Antihistamines are one of the most widely used group of drugs. They are formulated
as single entities or combined with other drugs with different pharmacological action.

Bamipine is an antihistamine and also possesses mild sedative properties and is mostly

* To whom correspondence should be addressed.
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administered in tablet form. It can also be combined with tricyclic antidepressants

or antipsycotics since it is claimed thai this produces better therapeutic results in the

treatment of depression.l

Although a considerable number of papers refer to the assay of bamipine, 2-4

5-11

Ltricy-
clic antidepressants and antipsycotics 12-14 by using HPLC, no method for the
simultaneous quantitation of the above drugs appears to be available. In the proposed

HPLC method more than three different drugs can be determined simultaneously.
EXPERIMENTAL

Apparatus : A Perkin Elmer Series 3B high performance liquid chromatograph equipped
with two reciprocating pumps controlled by a microcomputer, a Reodyne 701020 p 1
loop injector valve and a LC 75 UV spectrophotometric detector with a single-beam va-
riable wavelenhth system was used. The spectrophotometer was operated at 0.04
absorbance units full scale(a.u.f.s.)(1cm path length).The use of a higher sensitivity was
unnecessary for these determinations. The spectrophotometer was insensitive to flow
noise and to changes in the refractive index of the solvents. The chromatographic peaks
were recorded by employing a LKB 2210 Bromma potentiometetric recorder conne-
cted to the spectrophotometer, with an operating voltage of 10mV and chart speed of
2 mm/min. A 250 X 2.1 mm LD. stainless-steel column containing Bondapak, Cig
10 p , was used. A flow rate of 1ml/min eluted the analysed compounds in the range
from 3.10° to 9.35° as illustrated in Table 1. The wavelength was set at 251 nm.
Materials: Analytical grade (Ferak Berlin, F.R.G.) acetonitrile and tetrahydrofuran we-
re used. Ammonium acetate was zur Analyse, Merck. The water was purified by a Milli-
pore filtration unit (deionized ( 10 p Q).

The following reference standards were purchased from Sigma Chemical Company:
chlorprothixene, haloperidol, trimipramine maleate, trimeprazine tartrate, thioridazine
hydrochloride, trifluoperazine dihydrochloride, promethazine hydrochloride , pro-
chlorperazine edisylate, imipramine hydrochloride. Bamipine hydrochloride was kindly
donated by Knoll (Ludwigshafen, W. Germany).

Mobile Phase: The mobile phase consisted of acetonitrile: tetrahydrofuran:0.015 M
aqueous ammonium acetate 53:42:5. It was degassed by vacuum filtration through a
0.2-p m Sartorius S 11807 polytetrafluoroethylene membrance filter while the contai-
ner (flask) was in an ultrasonic bath.

System Suitability: The column was equilibrated with mobile phase at a flow rate of
Iml/min. After a stable line was achieved, the standard and the sample solutions were
injected into the column. The peaks appeared over the increased retention time. The
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Figure 1. HPLC chromatogram showing resolution of A: Bamipine (Bam) 4.34 py g/ml,

Imipramine (Imp) 9.83 ug/ml, Prochlorperazine (Plz) 9.58 yg/ml and
B: Trimeprazine (Tmp) 0.67 p g/ml, Bamipine (Bam) 5.78 p g/ml, Imiprami-
ne (Imp) 12.28 p g/ml.
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resolution factors,Rs, were calculated between the chromatographic peak of bamipine
and each individual peak of the rest of the analysed compounds from the equation
Rs = 2(ty - t])/ W, + W,, where ty and t; are the retention times of the two peaks,
W, and W, are the peak widths at the base of the two respective peaks. The reso-
lution Rs was more than 1.60 signifying complete separation (except in case of
promethazine whish is also an antihistamine). These are illustrated in Table 1.The
relative standard deviation (% RSD) of six replicate injections of a standard was not
more than 2.85% as it is defined in the USP XXI under “System Suitability for HPLC”.
Standard Solutions: An appropriate amount of each standard solution was weighed in
25 ml flask and ethanol 95% was added. 5 ml of each was transferred to a 50 ml volu-
metric flask and diluted to volume again with ethanol 95% thus comprising an inter-
mediate solution. Portions of the latter were transferred to 25 ml volumetric flasks and
diluted to volume in mobile phase to yield a series of standard solutions in the ranges
illustrated in Table II.

Sample Preparation: Tablets: No less than 15 tablets were weighed and the average
tablet weight determined. The tablets were finely powdered and a portion of powder
equivalent to one average tablet weight was weighed and quantitatively transferred into
a 50 ml volumetric flask. Twenty-five milliliters of ethanol 95% were added and the
dispersion was shaken for 40 minutes on a mechanical shaker. Ultrasonication followed
for another twenty minutes and then the solution was diluted to volume with ethanol
95 % and left to precipitate, Appropriate dilutions were made with mobile phase from
the clear supernatant solution, so that the concentration of each sample solution
approached the concentration of that in the middle of the standard solution range.
Filtration kits (Millipore) for the sample preparations were used to ultraclean the solu-
tions of particles 0.5 p m or greater.

RESULTS AND DISCUSSION

The optimum mobile phase was systematically investigated by varying the proporti-
on of the solvents in the mobile phase until good peak shape and acceptable separation
was obtained. This separation has proved to be rather difficult using other cromatogra-
phic systems, due to a relatively large number of drugs. Two representative chromato-
grams are illustrated in figure 1,whereas other parameters (tg, k” , R) for the drugs
analysed are presented in Table 1.

Calibration graphs were constructed of peak height versus concentration. Linear
regression and correlation showed that the method is linear. Correlation coefficient,

intercept and slope were those presented in Table 2.
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A recovery study was also carried out by adding known amounts of drugs in spiked
placebos. The parameters “‘Material Balance™ and “Recovery” were calculated by using
the formulae: Material Balance = found /added + determined in sample and Recove-
ry = found - determined in sample / added correspondigly, Table 3.

The results of the quantifications of bamipine, imipramine, trifluoperazine,  tri-
mipramine, chlorprothixene and prochlorperazine in pharmaceutical formulations and
in spiked placebos are shown in Table 4. These are in agreement with the labelled
amounts. No noticeable interferance from the excipients was observed in the chroma-
tograms. The coefficient of variation was in the range 0.49 - 2.16 %.

In conclusion , the method presented proved to be rapid and specific for the dete-

rmination of ten drugs alone or in combination in pharmaceutical formulations.
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