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Abstract

A simple, sensitive, and precise high performamngpaid chromatographic method for estimating theteots of
naproxen and Esomeprazole simultaneously has beaeloped, validated and used in commercial
pharmaceutical products. The compounds were wplrs¢ed on a Symmetry C-18 reversed-phase column by
use of a mobile phase consisting of 0.05 M Potasslinydrogen Phosphate (pH 7.0), and Acetonitiiie: 30
v/v) at a flow rate of 1.0 mL/min with detection vedength at 286 nm. The linearity ranges were 100+&)/L

for Naproxen and 4-8g/L for Esomeprazole. The recovery found was mbag 99 % for both the compounds.
The high recovery and low relative standard desmationfirms the suitability of the method for detaration of
naproxen and Esomeprazole in pharmaceuticshgdorms.
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Introduction

Guidelines on pain management recommend that psitegnrisk of ulcers receive either a cyclo-oxygena
(COX-2) inhibitor or a non-steroidal anti-inflammoag drug (NSAID). These two treatments have similar
effectiveness, but they are insufficient for prditer of patients at very high risk for ulcer bleegli Naproxen is
chemically 2-Naphthaleneaceticacid,6-methaxyethyl-,(s)-(+)-(s)-6-Methoxy-methyl-2-naphthalene acetic
acid®. Naproxen is a non steroidal anti-inflammatory gdfiNSAID) commonly used for the reduction of
moderate to severe pain, fever, inflammation aifthess. It works by inhibiting both the COX-1 a@DX-2

enzymes. Like other NSAIDs, Naproxen is capablepafducing disturbances in the gastrointestinalttrac
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Esomeprazole i§-methoxy-2-{[(4-methoxy-3,5-dimethylpyridin-2-yl)@thane] sulfinyl}-1H-1,3-benzodiazole.

It is a highly effective inhibitor of gastric ac&kcretion used in the therapy of stomach ulcerszafichger-
ellison syndrom& There are different methods reported for invidyzdntitative determination of Esomeprazole
and naproxen in bulk or pharmaceutical formulatiordude spectrophotometry, titrimetry, colorimgtemd
high performance liquid chromatogragfy. Hence, there was an attempt to develop a HPLQadefor the
simultaneous estimation of Esomeprazole and naprisxpharmaceutical dosage foffig®.

Experimental

Equipment and chromatographic conditions

A High performance liquid chromatography equippeithvauto sampler (Waters) is used for the studye Th
detection carried by using UV (Waters 2487) duaveleangth absorbance detector. Chromatographic seqar
was carried out at room temperature with Symmet38Qeversed-phase column by use of a mobile phase
consisting of 0.05 M Potassium dihydrogen Phospl(plke 7.0 adjusted with 1 M sodium hydroxide), and
Acetonitrile (70:30 v/v) at a flow rate of 1.0 mLifmwith detection wavelength at 286 nm. The mobitase
was filtered through a 0.45m membrane filter and degassed for 5 minutes. fj@etion volumes for samples
and standards were 20 and eluted at a flow rate of 1mL/min at ambierhperature.

M aterials and reagents

Acetonitrile was of HPLC grade, Potassium dihydro@dosphate and other reagents were of analyteglent
grade. Water HPLC grade was obtained from a MilRQ water purification system. Vimovo tablets purséd
from market and were used for analysis. Each tabbet labeled to contain 500 mg Naproxen and 20 mg
Esomeprazole.

Preparation of standard solutions

The standard stock solutions were prepared indahguaking Naproxen and Esomeprazole. The combined
standard solution was prepared by diluting thekssmtutions of Naproxen and Esomeprazole propaati&y to

the concentration of 0.15 mg/mL and 0.006 mg/mipeesively.

Analysis of marketed formulation: The twenty tablets of Naproxen and Esomeprazole warshed and made

into powder. 586.3 mg of the powder was weighedteantsferred into a 100ml clean dry volumetric Klag0
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mL of diluent was added to the flask and sonica&tedissolve it completely and made up to the voluwita the

same (Stock solution). 0.3 mL of the stock solutia@s transferred into a 10ml volumetric flask aiidted up

to the mark with diluent. 2QL of the standard, sample were injected into themiatographic system and the
areas were measured for the Naproxen and Esomépreeaks. The content of Naproxen and Esomeprazole
were calculated and found to be 99.5 and 100.3pentively.

Result and Discussion

Optimization of Chromatographic Conditions

Naproxen and Esomeprazole have maximum UV absogbah272 nm and 302 nm respectively obtained by
spectroscopic analysis. The chromatographic detestias performed at 286 nm. Chromatographic carditi
were optimized by changing the mobile phase coniposand buffers used in the mobile phase. Differen
experiments were performed to optimize the mobiage but adequate separation of drugs could not be
achieved. By altering the pH of mobile phase a gseparation was achieved. The optimized mobile gohas
consisting of 0.05 M Potassium dihydrogen Phospl(glke 7.0 adjusted with 1 M sodium hydroxide), and
Acetonitrile mixed in the ratio of 70:30 v/v at BwW rate of 1.0 mL/min. Naproxen and Esomeprazotrew
eluted at 2.46 and 4.31 minutes respectively withrua time of 9 min under the above optimised
chromatographic conditions. A typical chromatogradior simultaneous estimation of Naproxen and
Esomeprazole is shown in Figure 1.

Figure 1. Chromatogram of Vimovo Tablet (Peak of Naproxen d&wbmeprazole at 3.07 & 5.43 min
respectively)
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Method Validation

System Suitability Results:

For Naproxen and Esomeprazole peaks the tailintpffasere found to be 1.7 &1.6 respectively and the
theoretical Plates obtained were found to be 28823875.1 respectively.

Linearity

The calibration curves obtained by plotting pea&aaagainst concentration for Naproxen and Esomeleraz
were showed in the Figure 2 (A) & (B) respectivele linearity was obtained in the concentratiomgea of
100—200ug mL-1 for naproxen, and 48 mL-1 for Esomeprazole. The regression coefficiaties (R) for
Naproxen and Esomeprazole found to be 0.999 art®@ekspectively. The average retention time forrisagn
and Esomeprazole was found to be 3.06 + 0.04 a#1450.05 min, respectively.

Figure 2A: Calibration curve of Naproxen.
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Figure 2B: Calibration curve of Esomeprazole.
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Accuracy and precision

The accuracy of the RP-HPLC method was determigezhlrulating recoveries of Naproxen and Esomepeazo
for 50%, 100% and 150% with respect to target commagon and results are tabulated in Table 1A & 1B
respectively. The System precision of the propasethod was determined by injecting standard saiuti

five times and measured the area for them into HPO®e Method Precision of the proposed method was
determined by injecting six sample solutions intBLE prepared individually. The %RSD for the areés
system precision was given in the Table 2. The $&aywsalculated from the method precision data hed’
RSD calculated for % assay values were given inelab

Table 1A: Recovery Resultsfor Naproxen.

% Concentration (w.r.t. Mean Mean Amount % Mean %
A Amount
specification Level) Added (mg) Found (mg) Recovery Recovery
50% 36.5 36.0 98.7
100% 475 47.8 100.6 99.2
150% 58.0 56.9 98.1

Table 1B: Recovery Resultsfor Esomeprazole.

% Concentration (w.r.t. Mean Mean Amount % Mean %
A Amount
specification Level) Added (mg) Found (mg) Recovery Recovery
50% 14.8 15.1 101.7
100% 19.3 18.9 98.1 99.4
150% 25.0 24.6 98.5
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Table 2: Precision of Naproxen and Esomeprazole.

Method Precision Napr oxen Esomeprazole
System Precision 0.18 0.51
(%RSD for the area)
Method Precisic 99.4¢ 100.2¢
(Yoassay)
%RSD 0.55 0.46

I nter mediate Precision/Ruggedness:

To evaluate the intermediate precision (also knagniRuggedness) of the method, Precision wasrpsztbon
different day by using different make column of samimensions. In the Intermediate precision, The
Intermediate Precision of the proposed method vedsrohined by injecting six sample solutions intoLigP
prepared individually. The %RSD for the areas ydtesm precision was given in the Table 3. The %aass
calculated from the intermediate precision data #n@d% RSD calculated for % assay values were ginen
Table 3.

Table 3: Intermediate Precision of Naproxen and Esomepr azole.

Inter mediate Precision Napr oxen Esomeprazole
System Precisic 0.1¢ 1.0C
(%RSD for the area)
Intermediate Precision 99.92 100.36
(Yassay)
%RSD 0.41 0.52

Limits of Detection and Quantitation

For determining the limit of detection (LOD) andlt of quantitation (LOQ), the standard deviatiordalope
method was adopted. The LOD for Naproxen and Escamefe was 0.103/mL and 0.05ug/mL respectively

and LOQ was 0.3hg/ mL and 0.171g/mL respectively.
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Robustness

As part of the Robustness, deliberate change irloierate, mobile phase composition was made tluate
the impact on the method. The results reveal tatethod is robust enough. The results are surnethm
Table 4A & 4B.

Table 4A: Robustness results with change in the flow rate.

System Suitability Results
SNo| Flow Naproxen Esomeprazole
Rate
(ml/min) | USP Plate USP % RSD USP Plate USP | % RSD
Count Tailing Count Tailing
1 0.8 2933.4 1.6 0.22 3727.3 1.6 0.65
2 1.0 2882.9 1.7 0.18 3675.1 1.6 0.51
3 12 2910.0 1.6 0.20 3715.5 15 0.90
Table 4B: Robustnessresultswith change in mobile phase composition.
Changein System Suitability Results
Organic
SNo Compositionin Naproxen Esomeprazole
the Mobile
Phase USP Plate uUsP % USP Plate USsP %
Count Tailing | RSD Count Tailing | RSD
1 10% less 2976.4 1.7 0.20 5553.6 14 0.80
2 *Actual 2882.9 1.7 0.18 3675.1 1.6 0.51
3 10% more 2848.9 18 0.25 3029.9 1.6 0.95
Conclusion

The new HPLC method developed and validated foukaneous determination of Naproxen and Esomepgazol
in combined pharmaceutical dosage form and assthedsatisfactory precision and accuracy and also

determining lower concentration of each drug insitdid dosage form. The method was found to be lsimp
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accurate, economical, and rapid with a very shamttime of 9 minutesThe proposed method can be used for

the routine analysis of the drugs in the qualityitoal.
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