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ABSTRACT

drotaverine hydrochloride is a novel antispasmodic agent. A simple, selective and precise RP-
HPLC method was developed for quantification of Drotaverine hydrochloride in pharmaceutical
formulations. The sample was analyzed on reverse phase C18 column (250 mm length, 4.6 mm internal
diameter and 5 pum particle size) by using a fixed composition of mobile phase consisting of 25
millimolar sodium acetate buffer (pH was adjusted to 4.50 with acetic acid after addition of 2 mL of
triethyl amine) and acetonitrile in the ratio of 55 : 45 v/v. The mobile phase was passed through the
system at a flow rate of 1.0 mL/min and the analyte was monitored with UV detector at 354 nm. The
proposed method is having a run time of 12 min with analyte retention time around 7.42 min. The
developed method shows linearity in the concentration range of 4-12 pg/mL. The method was validated
for use in routine quality control of drotaverine hydrochloride in pharmaceutical formulations.
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INTRODUCTION

drotaverine hydrochloride'? belongs to the category of antispasmodic agents.
Chemically it is 1-[(3, 4-diethoxyphenyl) methylene]-6, 7-diethoxy -1, 2, 3, 4, - tetrahydro
isoquinoline hydrochloride. Literature survey revealed the availability of only few
analytical methods such as HPLC’’, potentiometry® ° and spectrophotometry'®" in
pharmaceutical formulations and in biological fluids. In the present investigation, a RP-
HPLC method has been developed for the quantitative determination of drotaverine

hydrochloride in bulk and pharmaceutical formulations.

" Author for correspondence
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EXPERIMENTAL

Instrumentation

Systronics UV/Visible double beam spectrophotometer-2201 was used for
scanning the UV spectrum of drotaverine hydrochloride. A gradient high pressure liquid
chromatograph (Shimadzu HPLC, class VP series) with two LC-10 AT VP pumps,
variable wavelength programmable SPD 10A VP UV detector and Phenomenex Luna C
18 column (250 mm length, 4.6 mm internal diameter and 5 pm particle size) was used.
The HPLC system was equipped with “Spincotech” software.

Materials used

drotaverine hydrochloride is a gift sample provided by Aurobindo Pharmaceuticals
Limited, Hyderabad. The acetonitrile used was of HPLC grade (Qualigens, Mumbai, India)
and triple distilled water used was produced at the laboratory. All other reagents used in
the study were of analytical reagent grade quality. A 50 : 50 v/v mixture of water and
acetonitrile was used as diluent. All the standard and sample solutions were prepared in
diluent.

Chromatographic conditions

pH 4.5 acetate buffer was prepared by dissolving 3.4 g of sodium acetate in 1000
mL of water and to this 2 mL of triethyl amine was added. The final pH was adjusted to
4.50 with acetic acid. The mixture of buffer and acetonitrile in the ratio of 55 : 45 v/v was
prepared and filtered before use through 0.22 pm nylon membrane filter. The flow rate of
the mobile phase was maintained at 1.0 mL/min. The detection of eluates was carried out
with UV detector at 354 nm. The data were acquired, stored and analyzed with
“Spincotech” software.

System suitability assessment

About 40 mg of drotaverine hydrochloride was accurately weighed and transferred
to 100 mL volumetric flask, dissolved and made up to the mark with the diluent. 2 mL of
this solution was further diluted to 100 mL with the same solvent. The solution prepared
above was injected five times into the HPLC system at a mobile phase flow rate of 1.0
mL/min.

Construction of calibration curve

About 100 mg of drotaverine hydrochloride was accurately weighed and
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transferred to 100 mL volumetric flask and dissolved in diluent to get a concentration of 1
mg/mL. Subsequent dilutions were made with the same solvent to get 4, 6, 8, 10 and 12
pg/mL solutions. Each of the calibrations standard solution was injected thrice into the
system. Then the calibration curve was constructed by plotting concentration of drug on X-
axis and corresponding area on Y-axis.

Procedure for estimation of drotaverine hydrochloride in pharmaceutical dosage
forms

Twenty tablets were weighed and powdered. The tablet powder equivalent to 40
mg of drotaverine hydrochloride was transferred to a 100 mL volumetric flask containing
about 70 mL of diluent. The contents of the flask were sonicated for 30 min to extract the
drotaverine hydrochloride from the tablet matrix and filtered through Whatman filter paper
(No. 1) into another 100 mL volumetric flask and finally diluted up to the mark with the
diluent. This solution was further diluted to get about 8 pg/mL of test solution. 20 uL of
this test solution was injected two times into the system. The average value of peak area
was calculated and drug content in tablet was found out from calibration curve. The same
procedure was followed for estimation of drotaverine hydrochloride in different tablet
dosage forms.

RESULTS AND DISCUSSION

The present investigation was carried out to develop a specific, sensitive, precise
and accurate HPLC method for analysis of drotaverine hydrochloride in pharmaceutical
formulations. The typical blank and test chromatograms were shown in Fig. 1 and 2
respectively. The retention time for drotaverine hydrochloride was found to be 7.42 min.

Table no. 1 : System suitability parameters

Parameter Required Obtained

Precision : (%RSD)

Retention time 1.0 0.08
Peak area 2.0 0.45
Theoretical plates >2000 9856

Asymmetry <2.0 1.32
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Fig. 1: Blank chromatogram
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Fig. 2: Typical test chromatogram of drotaverine hydrochloride

20 pL of system suitability solution was injected five times, reproducible retention
time and peak area was observed in all cases for drotaverine hydrochloride as indicated by
low % RSD values (% RSD values for retention time and peak areas are 0.08 and 0.45
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respectively). The system suitability parameters were given in Table 1.

A good linear relationship (r = 0.9995) was observed between the various
concentrations of drug (4, 6, 8, 10 and 12 pg/mL) and the corresponding peak areas. The
linearity graph is presented in Fig. 3. When drotaverine hydrochloride solutions containing
8 ng/mL and 10 pg/mL were subjected to proposed HPLC to study the intra-day and inter-
day variations, a low coefficient of variation was observed (Table 2).

Table 2 : Precision of the method

Concentration of drotaverine hydrochloride (ug/mL) found

drotaverine
HC1 Intra-day Inter-day
concentration
Mean o Mean o
(ng/mL) (n=5) Yo CV (n=5) Yo CV
8 8.01 1.22 8.02 1.21
10 10.03 1.47 10.01 1.62

The recovery studies were carried out by adding known amount of drotaverine
hydrochloride to the pre-analyzed samples and subjecting them to the proposed HPLC
method. About 98.65 £ 0.31 to 101.02 + 0.12 % of drotaverine hydrochloride could be
recovered from the pre-analyzed samples indicating the accuracy of the proposed HPLC
method. Accuracy of the method in terms of recovery is given in Table 3. The intra-day
and inter-day precision and recovery results indicate that the developed method is highly
precise and accurate.

Table 3 : Analysis of drotaverine hydrochloride in pharmaceutical formulations

Mean amount found (mg) Mean % recovery found
Formulation E;l:)el:f:: Proposed Reference Proposed Reference
method method method method
Tablet 1 40 40.03+£0.08 40.01=0.05 100.09+0.20 101.02+0.12
Tablet 2 40 39.99+0.09 40.02+0.07 9998+0.22  98.99+0.17
Tablet 3 80 79.56 +£0.16 79.99+0.14 100.03+0.16 98.65+0.31

Tablet 4 80 80.11+0.13  81.02+0.23 99.99+0.18 100.11 £0.25
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The drug content in the tablet dosage form from the local market was estimated by
using the proposed method. The amount of drotaverine hydrochloride in four different
brands of tablet dosage form is given in Table 3.
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Fig. 3: The linearity graph of the method

The blank chromatogram indicates no interference of the excipients used in the
tablet in the retention time corresponding to analyte peak. The low % RSD indicates the
reproducibility of the assay procedure for the estimation of drotaverine hydrochloride in
the tablet dosage form. The proposed HPLC method was found to be simple, precise,
accurate and rapid. Hence, it is a preferred method for the estimation of drotaverine
hydrochloride in pharmaceutical formulations.
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