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Abstract: A novel, simple, sensitive and rapid spectrophotoimenethod has been developem
simultaneous estimation of Naproxen and Esomepgallaignesium trihydrate. The method invol

solving simultaneous equations based on measuresheafisorbance at two welengths, 276 nm and
302 nm,X max of Naproxen and Esomeprazole Magnestrihydrate respective. Beer's law was
obeyed in the concentration range 0+35 pg/ml and X1 pg/ml for Naproxen and Esomepraz
magnesium trihydrate respective The mean %aecoveries were found to be in the range99.26 —
100.35 % and 98.89 — 99.338 for Naproxen and Esomeprazole Magnestrihydrate respective. The
proposed method has been validated as per ICH lqwedeand successfully applied to the estimatio

Esoneprazole Magnesium trihydrate and Naproxen in tb@inbined Tablet dosage fol
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‘ INTRODUCTION \

Naproxenl (NAPRO) is chemically{+)-(S)-
2-(6-methoxynaphthalen-2-yl) propanoic
acid (Figure la). It is a drug belongs to a
NSAIDs

inflammatory drugs acts by

class of (nonsteroidal  anti-

inhibiting

isoforms of cyclo-oxygenase 1 and 2). It has
an activity to treat inflammatory rheumatoid
diseases and relieve acute pain.
trihydraté

is S-isomer of omeprazole and

Esomeprazole Magnesium
(ESO)
Proton pump inhibitor. It is chemically Di-
(S)-5-methoxy-2-[[(4-methoxy-3,5-
dimethyl-2 pyridinyl)methyl]-sulfinyl]-1H-
benzimidazole magnesium trihydrate
(Figure 1 b)it is used in treatment of peptic
NSAIDS-
ulceration and Zollinger- Ellison syndrome
used as Anti-ulcerative. ESO and NAPRO
in combined dosage form (VIMOV®)is

used to relieve the signs and symptoms of

ulcer disease, associated

osteoarthritis, rheumatoid arthritis, and

ankylosing spondylitis and to decrease the

risk of stomach ulcers in patients at risk of
developing stomach ulcers from treatment
with  NSAIDs. The
that

involving spectrophotometry” ° HPLC ®7,

review of literature

revealed various analytical methods

HPTLC® have been reported for ESO in single
form and in combination with other drugs.
Several analytical methods have been reported
for NAPRO in single form and in combination
with other drugs including spectrophotometry

" HPLC™™ HPTLC"™.

The present work describes the development

of a simple, precise, accurate and
reproducible spectrophotometric method for
the simultaneous estimation of ESO and
NAPRO in their combined dosage forms.
The developed method was validated in
accordance with ICH Guideline$’ and

successfully employed for the assay of ESO
and NAPRO

dosage form.

in their combined Tablet

e 3

[}

LS

(b)

Figure 1 Chemical structure of (a) NAPRO and (b) ESO

Available Online At www.ijprbs.com



Mitul Patel, | JPRBS, 2012: Volumel (2): 274-286

ISSN: 2277-8713
IJPRBS

|‘ MATERIALSAND METHODS \I

Reagents and chemicals
Analytically pure ESO and NAPRO were

kindly provided by Osaka pharmaceuticals,
Sakarda, Vadodara. Gujarat, India and Relax
Pharmaceuticals, Makarpura, vadodara.
Guijarat, India respectively as gift samples.
Analytical grade methanol was purchased
from RFCL limited, New Delhi,
Tablet of ESO and NAPRO in combine
dosage form, VIMOVO, with a 20 mg ESO
and 375 mg NAPRO

manufactured by

India.

label claim,
AstraZeneca

Phar maceuticals.

Instruments
Two spectrophotometers were used for
study, A Shimadzu UV/Vis 1800 double
beam spectrophotometer with a wavelength
accuracy (x 0.3 nm), 1 cm matched quartz
cells and UV probe 2.32 software was used
for all the spectral measurements and
Shimadzu UV/Vis 1601 double beam
spectrophotometer with a wavelength
accuracy (x 0.3 nm) and 1 cm matched
quartz cells was used for reproducibility
study. Calibrated analytical balance K-EA
210 (K-Roy Instrument Pvt. Ltd) was used
All

carried

for weighing purpose. statistical

calculations were out using

Microsoft excel 2010 analytical tool.

Preparation standard stock solutions
Esomeprazole magnesium trinydrate (ESO)
standard stock solution (50 pg/ml)

A 100 mg of ESO standard was weighed and
transferred to a 100 ml volumetric flask and
dissolved in 60 ml methanol. The flask was
shaken and volume was made up to the mark
with methanol to give a solution containing
1000pg/ml ESO. From this solution 2.5 ml
was transferred to volumetric flask of 50 ml
capacity. Volume was made up to the mark
to give a solution containing 50ug/ml of
ESO.

Naproxen (NAPRO) standard stock solution
(200ug/ml)

A 100 mg of NAPRO standard was
accurately weighed and transferred to a 100
ml volumetric flask and dissolved in 60 ml
methanol. The flask was shaken and volume
was made up to the mark with methanol to
give a solution containing 1000 pg/mi
NAPRO. From this solution 5.0 ml was
transferred to volumetric flask of 50 ml
capacity. Volume was made up to the mark
to give a solution containing 100pug/ml of
NAPRO.
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Selection of Analytical Wavelength Specificity
1 - 11 pg/ml solutions of ESO were  Commonly used excipients (starch,

prepared in methanol and spectrum was
200-400 First

derivative spectra for above concentration

recorded between nm.
were obtained. Similarly 10-35 pg/ml
solutions of NAPRO were prepared in
methanol and spectrum was recorded
between 200-400 nm and First derivative
spectra were The

derivative spectra of NAPRO and ESO at

obtained. overlain
different concentration were recorded. The
Wavelength, for simultaneously detection of
both drugs by Simultaneous Equation was
276 and 302 nm selected.

Method validation
The proposed method has been extensively
validated in terms of specificity, linearity,

accuracy, precision, limits of detection
(LOD) and quantification (LOQ), robustness
and reproducibility. The accuracy was
expressed in terms of percent recovery of
the known amount of the standard drugs
added to of the
pharmaceutical dosage forms. The precision
C.V.)

expressed with respect to the repeatability,

the known amount

(Coefficient of Variation- was
intra-day and inter-day variation in the
After

validation, the developed methods have been

expected drug concentrations.

applied to pharmaceutical dosage form.

microcrystalline cellulose and magnesium
stearate) were spiked into a pre weighed
guantity of drugs. Then absorbance was
calculations done to

measured and

determine the quantity of the drugs.

Linearity

Appropriate volume of aliquot from ESO

and NAPRO standard stock solution was
transferred to volumetric flask of 10 ml

capacity. The volume was adjusted to the
mark with methanol to give solutions

containing 1-11 pg/ml ESO and 10-35

pa/ml NAPRO. Absorbance at 276 nm and
302 nm were recorded for both drugs (n=6).
Calibration curves were constructed by
plotting absorbance versus concentrations
for both drugs. Straight line equations were

obtained from these calibration curves.

Accuracy

To study the accuracy synthetic powdered
mixture was prepared using common
excipients in college laboratory and analysis
of the same was carried out. Recovery
studies were carried out by addition of
standard drug to the placebo at 3 different
concentration levels 80, 100, 120 %, taking
into consideration percentage purity of
added  bulk Each

drug  samples.
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concentration was analyzed 3 times and

average recoveries were measure.

Precision

The repeatability was evaluated by assaying
6 times of sample solution prepared for
The
interday precision study of ESO and

assay determination. intraday and
NAPRO was carried out by estimating
different concentrations of ESO (1, 5, 11
pag/ml) and NAPRO (10, 20, 35 pg/ml), 3
times on the same day and on 3 different
days (first, second, fifth)and the results are

reported in terms of C.V.

Detection limit and Quantitation limit

ICH guideline describes several approaches
to determine the detection and quantitation
limits. These include visual evaluation,
signal-to-noise ratio and the use of standard
deviation of the response and the slope of
the calibration curve. In the present study,
the LOD and LOQ were based on the third
approach and were calculated according to
the 3.3/S 16/S

respectively; wheres is the standard

and criterions,
deviation of y-intercepts of regression lines

and s is the slope of the calibration curve

Robustness
The sample solution was prepared and then
the

analyzed with change in typical

analytical conditions like stability of

analytical solution.

Reproducibility

The absorbance readings were measured at
different laboratory for sample solution
using another spectrophotometer by another
analyst and the values obtained were
evaluated using t- test to verify their

reproducibility.

Determination of Esomeprazole
magnesium trihydrate and Naproxen in
their Combined Dosage

Sample preparation (Label Claim: 375 mg
NAPRO and 20 mg ESO per tablet)

Powder equivalent to 375 mg NAPRO and
20 mg ESO was accurately weighed and
transferred to volumetric flask of 100 ml
capacity. Common excipients were also
weighed and added. 50 ml of methanol was
transferred to this volumetric flask and
sonicated for 10 min. The flask was shaken
and volume was made up to the mark with
Methanol. The solution was filtered through
whatmann filter paper (0.45u). From this
solution 7.5ml was transferred to volumetric
flask of 100 ml capacity and volume was
made up to the mark with Methanol. From
this solution 2.5ml was transferred to
volumetric flask of 25 ml capacity and

Volume was made up to the mark with
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Methanol to give a solution containing
28.125pg/ml NAPRO and 1.5pg/ml ESO.

]

Simultaneous equation spectrophotometry

(=

RESULTS AND DISCUSSION

method was developed for determination of
NAPRO and ESO. The proposed method
has been extensively validated as per ICH
guidelines.  Summary of validation
parameters for proposed method was given
in Table 1.

From overlain spectra of NAPRO and ESO
it is clear that NAPRO exhibitsy.x at 276
nm and ESO exhibitdmax at 302 nm. The
overlain spectra of NAPRO and ESO reveals

that the both the drug exhibits distinGfax

and also both drugs shows absorbance at the

Amax Of each other.so the Wavelength, for
simultaneously detection of both drugs by
Simultaneous Equation was 276 and 302 nm

selected.

Linearity was assessed for ESO and NAPRO
by plotting calibration curves of absorbance
the the

concentration range 1-11 pg/ml and 10-35

versus concentration over

pa/ml, respectively.

The following equations for straight line
were obtained for NAPRO and ESO.

Linear equation for NAPRO at 276 n=
0.017x - 0.056

Linear equation for NAPRO at 302 nM,=
0.003x - 0.012

Linear equation for ESO at 276 ni, =
0.056x + 0.041

Linear equation for ESO at 302 nif, =
0.098x + 0.079

Simultaneous equation generated:

Cx = (A2x0.056 - A x 0.098) / (0.003 x
0.056 — 0.017 x 0.098)
Where,
1. A; and A is absorbance of sample at
276 nm and 302 nm
2. Cyis concentration of NAPRO in pg/ml

respectively

Cy = (A1 x0.003-A X 0.017)/ (0.003 x

0.056 — 0.017 x 0.098)

Where,

1. A; and A is absorbance of sample at
276 nm and 302 nm respectively

2. Cyis concentration of ESO in pg/ml

The % recoveries were found to be in the
range of 99.26 — 100.35 % for NAPRO and
98.89 — 99.33 % for ESO (Table 3).The
precision of method was determined by
repeatability, intraday and interday precision
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and was expressed as the C.V. (Table 1), estimated in presence of excipients and
which indicates good method precision. robust, as there was no significant change in

o _ absorbance up to 48 hours of preparation of
The Limit of detection for NAPRO and ESO

was found to be 1.629g/ml and 0.294
ug/ml at 276 nm and 1.584g/ml and 0.301

ug/ml respectively. The method was also

solution in  methanol. The proposed
spectrophotometric method was successfully
applied to ESO and NAPRO combined
tablet dosage form. The results are shown in

) Table 6.
interference observed when the drugs were

found to be specific, as there was no

1.000

Orverlay specira of naproxen in methanol at 276 nm

276 nm

0.000

-0.100 . . . .
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Figure 2 Overlain spectrum of NAPRO in methanol
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o
4]
[=]
[=]

o000

-0.500 1
220.00 250.00 200.00 2350.00
mnrre.

Figure 3 Overlain spectrum of ESO in methanol
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|‘ CONCLUSION \l I‘ ACKNOWLEDGEMENT \l

The proposed first order derivative method
_ ) - _ Authors are  thankful to Osaka
provide simple, specific, precise, accurate _ _
_ o ) Pharmaceuticals (Vadodara, India) and
and reproducible quantitative analysis for

_ o Relax Pharmaceuticals (vadodara, India) for
simultaneous determination of ESO and

_ ) providing gratis sample Esomeprazole
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and ASP in combined dosage form.

Table 1
Summary of Validation Parameters of derivative spettophotometric method
Parameters NAPRO ESO
Recovery % 99.26 —100.35 % 98.89 — 99.33 %
Precision(C.V.)
- 0.54698 0.93652
Repeatability ( n=6)
0.27-1.71 0.32-0.96
Intra-day (n=3) Inter-
0.11-1.73 0.28 —1.47
day (n=3)
Limit of Detection (pg/ml) 1.629 at 276 0.294 at 276
1.584 at 302 0.301 at 302
Specificity Specific Specific
Robustness Robust Robust
Solvent suitability Suitable for 48 hrs. Suitable for 48 hrs.
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Table 2

Statistical data for NAPRO by simultaneous equatiorspectrophotometric method

Parameter NAPRO at 276 nm NAPRO at 302 nm
Linear Range (ug/ml) 10-35 10-35
Slope 0.01718 0.00310
Intercept -0.05582 -0.01198
Standard deviation of slope 0.00035 6.19E-0.5
Standard deviation of intercept 0.00847 0.00149

Table 3

Statistical data for ESO by simultaneous equationpectrophotometric method

Parameter ESO at 276 nm ESO at 302 nm
Linear Range (ng/ml) 1-11 1-11
Slope 0.05616 0.09813
Intercept 0.04122 0.07939
Standard deviation of slope 0.00073 0.00130
Standard deviation of intercept 0.00501 0.00894
Table 4
Accuracy data for NAPRO and ESO by derivative specbphotometric method
% Level Amount of drug added Amount recovered % Recovery
(ng/mi) (ng/mi)
NAPRO ESO NAPRO ESO (ug/ml) % % ESO
(ng/mil) (ng/ml) (ng/mil) NAPRO
80 % 22.5 1.2 22.40 1.19 99.56 99.17
100 % 28.125 15 28.224 1.49 100.35 99.33
120 % 33.75 1.8 33.5 1.78 99.26 98.89
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Table 5
Reproducibility data for NAPRO at 276 nm (28.125ug/ml)

Instrument 1 Mean = Instrument 2 Mean + Result of t Inference
S.D. (n=3) S.D. (n=3) test*

0.28067 £ 0.00252 0.21967 £0.00305 0.225 Not significant difference

* At 95% confidence interval, (t-Tabulated = 4.30)

Table 6
Reproducibility data for NAPRO at 302 nm (28.125ug/ml)

Instrument 1 Mean £+ Instrument 2 Mean + Result of t Inference
S.D. (n=3) S.D. (n=3) test*

0.04833+0.00057 0.04633+£0.00115 0.074 Not significant difference

* At 95% confidence interval, (t-Tabulated = 4.30)

Table 7
Reproducibility data for ESO at 276 nm (1.5ug/ml)

Instrument 1 Mean £+ Instrument 2 Mean * Result of t Inference

S.D. (n=3) S.D. (n=3) test*
0.20367+0.00252 0.20200+0.00200 0.038 Not significant difference
Table 8

Reproducibility data for ESO at 302 nm (1.50g/ml)

Instrument 1 Mean + Instrument 2 Mean + Result of t Inference
S.D. (n=3) S.D. (n=3) test*

0.37100+0.00200 0.36767+0.00252 0.009852 Not significant difference
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Table 9
Assay Results of Marketed Formulation
% %
Actual Amount obtained
NAPRO%S.D. ESO+S.D.
Formulation concentration
(ng/mi) (ng/mi)
NAPRO ESO NAPRO ESO
Tablet 28.125 1.5 28.214 1.493 100.32+0.38 99.56+1.68

n=3 determination
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