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Abstract:

A simple, rapid, reproducible, accurate and precise Reverse Phase HPLC method was developed for the quantitative
simultaneous estimation of Esomeprazole and Naproxen in combined tablet dosage form. Esomeprazole is used as
antiulcerative and Naproxen has non steroidal anti-inflammatory activity. The chromatographic separation of both drugs
was achieved with 250 x 4.6 mm, i.d 5 um C-18 column using acetonitrile:0.01 M potassium dihydrogen phosphate buffer
(60:40 v/v) at the flow rate of 1.0 ml/min at 244.0 nm. The linearity range was found to be 2-30 pg/ml for Esomeprazole
and 5-100 pg/ml for Naproxen. The coefficient of correlation for Esomeprazole and Naproxen was found to be 0.9993 and
0.9989 respectively. The percent recoveries obtained for Esomeprazole and Naproxen were found to be 99.86 and 99.72
respectively. The method was validated for linearity, range, precision, accuracy, specificity, selectivity, intermediate
precision, ruggedness, robustness, stability and suitability.
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Introduction

Esomeprazole magnesium trihydrate (esomeprazole) is
used as antiulcerative in treatment of zollinger- Ellison
syndrome. Chemically, Esomeprazole (ESO) is bis(5-
methoxy-2-[(S)-[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl]sulfinyl]-1-H-benzimidazole-1-
yl)magnesium trihydrate, a compound that inhibits
gastric acid secretion. Esomeprazole is the isomer of
omeprazole, the first single optical isomer proton pump
inhibitor. It is cost effective in the treatment of gastric
oesophageal reflux diseases. Naproxen (NAP) has
nonsteroidal anti-inflammatory activity. Chemically it
is  d-2-(6-methoxy-2-napthyl)  propionic  acid.
Esomeprazole (ESO) and Naproxen (NAP) are
available in tablet dosage form in the ratiol:25.
Esomeprazole is official in The Merck Index',

Martindale, The Extra Pharmacopoeia2 and I. P.?
whereas Naproxen is official in The Merck Indexl,
Martindale, The Extra Pharmacopoeiaz, L P.3, B. P.*
and U.S.P’ Literature survey reveals that many
analytical methods such as UV spectrophotometric®’
TLC®, GC® and HPLC'®* methods are reported for
determination of esomeprazole individually from
pharmaceutical dosage form. However, analytical
methods like UV spectrophotometry®', HPLC*,* and
HPTLC? are reported for determination of naproxen.
This paper represents simple, rapid, accurate, precise,
reproducible and economic RP-HPLC methods for
simultaneous estimation of ESO and NAP in bulk and
tablet dosage form.
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MATERIALS AND METHOD:

Instrument:

Agilent HPLC 1120 series containing degasser, binary
gradient pump and UV detector is used.

Chemicals and reagents:

Standard gift samples of Esomeprazole and Naproxen
were procured from Emcure Pharma Ltd., Pune
respectively. Methanol (HPLC grade) and Acetonitrile
(HPLC grade) was obtained from Merck Laboratories
Pvt. Ltd., Mumbai.

Chromatographic conditions:

The HPLC system consists of an Agilent 1120 series,
which comprised binary gradient pump and UV detector.
The system was controlled through Ezchrome software
using Chromasil C18 (4.6 x 250 mm, 5 pm) column
maintained at 30°C temperature and at flow rate 1.0
ml/min. The measurements were done with UV detection
at 244.0 nm. The mobile phase was composed of
Acetonitrile: 0.01 M Potassium dihydrogen phosphate
buffer (60:40 v/v). The mobile phase was kept in
ultrasonicator for 30 min. and filtered through a 0.45-pm
nylon membrane filter.

Standard stock solutions:

The stock solution (100 pg/ml) of ESO and NAP were
prepared separately by dissolving accurately about 10
mg of each drug in 100 ml methanol HPLC grade in 100
ml volumetric flask.

Calibration curves of ESO and NAP:

Appropriate aliquots of standard stock solutions of ESO
and NAP were diluted with mobile phase to obtain
concentrations in the range of 2, 4, 6, 8, 10, 12, 14, 18,
20, 24, 28 and 30 pg/ml of ESO and 5, 10, 20, 30, 40, 50,
60, 70, 80, 90 and 100 pg/ml of NAP respectively. The
linearity of ESO and NAP was found to be in the
concentration ranges of 2-30 pg/ml and 5-100 pg/ml,
respectively (Table 1). The coefficients of correlation
were found to be 0.9993 for ESO and 0.9989 for NAP
(Table 1). The mixed standard solution containing 2
pg/ml of ESO and 50 pg/ml of NAP was prepared from
standard stock solution and injected into HPLC system

( Fig. 3).

Analysis of tablet formulation:

Each tablet strength (brand name Vimovo) contains 20
mg of ESO and 500 mg of NAP. Twenty tablets were
weighed and crushed into the glass mortar to obtain fine
powder. The powder sample equivalent to 2 mg of ESO
and 50 mg of NAP was weighed and transferred into a
100 ml volumetric flask and dissolved in 50 ml methanol
HPLC grade. The flask was kept in an ultrasonic bath for
20 min. The volume was adjusted to 100 ml with
methanol HPLC grade. The solution was filtered through

0.2 p nylon membrane filter. From this stock solution, 1
ml solution was pipetted out and transferred to 10 ml
volumetric flask and made volume up to the mark with
mobile phase to get the concentration 2 pg/ml of ESO
and 50 pg/ml of NAP. The solution was injected into
HPLC system (Fig.4.). The results of the assay of tablet
formulation and its statistical validation data are given in
Table 2.

RESULTS AND DISCUSSION:

ESO and NAP were well resolved using mobile phase
composition of Acetonitrile: 0.01 M Potassium
dihydrogen phosphate buffer (60:40 v/v) at flow rate of 1
ml/min, UV detection wavelength 244.0 nm and
injection volume 20 pl. The retention time for
Esomeprzole and Naproxen were found to be 3.052 min
and 6.140 min, respectively. The resolution between two
peaks was found to be 9.55.

Method Validation:

Specificity: The specificity of the method is used to
evaluate the homogeneity of drug peak.

Linearity: Linearity for ESO and NAP was selected at
2-30 pg/ml and 5-100 pg/ml. The results are shown
Table 1.

Precision (repeatability): The results of the precision
study indicate that the method is reliable (% RSD < 2).

Accuracy (recovery test): Accuracy of the method was
performed at three levels, 80 %, 100 %, and 120 % of the
label claim of the tablet (2 mg of ESO and 500 mg of
NAP). The results are shown in Table 3.

Robustness: The robustness of a method is the ability of
method to remain unaffected by small changes in
parameters like mobile phase composition, flow rate, pH
of mobile phase and temperature etc.

CONCLUSION:

The RP-HPLC method developed for analysis of binary
mixture of Esomeprazole and Naproxen, in their
pharmaceutical preparations is rapid, precise, accurate,
reproducible and with short run time. The method was
fully validated showing satisfactory data for all the
method validation parameters tested. The retention time
for Esomeprzole and Naproxen were found to be 3.052
min and 6.140 min, respectively. The percent recoveries
obtained for Esomeprazole and Naproxen were found to
be 99.86 and 99.72 respectively. A simple, rapid,
reproducible, accurate and precise RP-HPLC method
was developed for the quantitative simultaneous
estimation of Esomeprazole and Naproxen in combined
tablet dosage form. The developed method can be
conveniently used by quality control department to
determine the assay of pharmaceutical preparations.
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Table 1: System Suitability Parameters

Parameter ESO NAP
Linearity range* (ug/ml) 2-30 5-100
Correlation coefficient* 0.9990 0.9987
Limit of detection (ug/ml) 0.012 0.051
Limit of quantitation (ug/ml) 0.070 0.095
Retention time* (min) 3.050 6.143
Resolution factor* - 9.55
Tailing factor* 1.14 1.02
Theoretical plates™® 6432 8456
*Average of six readings
ESO and NAP denotes Esomeprazole and Naproxen respectively.
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Figure 2: Typical Chromatogram of NAP Standard
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Figure 3: Typical Chromatogram of ESO and NAP in Mixed Standard
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Figure 4: Typical Chromatogram of ESO and NAP in Tablet Formulation
Table 2: Analysis of tablet formulation
Tablet Label claim Amount found % Label claim Z+Standard Standard
sample (mg/tablet) (mg/tablet) found* deviation error
ESO 20 19.95 99.75 0.5404 0.2206
NAP 500 499.05 99.81 0.1091 0.0445
*Average of six readings
Table 3: Recovery studies
Drug Level of % % Mean* Stal.ld?;ll'd % RSD Standard
recovery deviation error
ESO 80 99.77 0.6765 0.6720 0.2762
NAP 80 99.87 0.1181 0.1182 0.0482
ESO 100 99.86 0.6274 0.6282 0.2561
NAP 100 99.72 0.0416 0.0417 0.0170
ESO 120 99.62 0.7125 0.7152 0.2909
NAP 120 99.76 0.0821 0.0829 0.0335

*Average of six readings
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