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ABSTRACT

A novel gradient reversed-phase High performancgiidi chromatographic method has been developed for
gquantitative determinatiosulfide impurity ofesomeprazoleThe method display quantification potential related
substances Sulfide (Impurity C) of Esomeprazolebildophase A, B consists of 0.01M Disodium hydrogen
phosphate: acetonitrile (80:20, v/v) and (30:70;)wlespectively, pH-7.6 with orthophosporic acidiet were run

as per the optimized gradient program. Zorbax SB, €150cmx4.6 mm, 5um) was used as the stationaage

1.0 mL per minute was employed as the flow rateimjedtion volume was kept as 40 pL. Detection Vesngth was
kept as 280 nm. The method was validated as perQ2HR1) guidelines &confirmed a good performandta w
respect to specificity, linearity, sensitivity, acacy, precision, selectivity. So the proposed orttan be used in
routine quality control laboratories.
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INTRODUCTION

Esomeprazole is a proton pump inhibitor, belongmghe benzimidazole group of drugs [1]. Esomedmaiothe
prototype member of substituted benzimidazoles whétluce the final common step in gastric acidetanr and
have overtaken Hblockers for acid-peptic disorders [2]. It is @t inhibitor of gastric acid: can totally elimiea
HCI secretion, both resting as well as that stitealeby any of the secretal glands. Esomeprazdleeiprototype
member of substituted benzimidazoles which rediee final common step in gastric acid secretion hade
overtaken H blockers for acid-peptic disorders. It is a potaftibitor of gastric acid: can totally eliminateCH
secretion, both resting as well as that stimuldégdny of the secretal glands [3]. Esomeprazdigits oxidation
of certain drugs: diazepam, phenytoin and warfermels may be increased. In the present study, RioCHmethod
for the estimation of related substances of Esoamgbpe has been developed and validated accordin@Hho
guidelines [4].
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Fig. 1 Structure of Esomeprazole
EXPERIMENTAL SECTION

Chemicals and Reagents

Esomeprazole provided as a gift Sample by Switzfr ¢ciences Pvt. Ltd. Ahmedabad, HPLC grade adteilen
was purchased from Rankem, India, disodium hydrgdesphate anhydrous, orthophosphoric acid fromigares
and HPLC grade water from central drug house NeikiDe

HPLC instrument and chromatographic conditions

A chromatographic system used was Waters 2695 aépas module with 2487 dual wavelength absorbance
detector and 2996 Photodiode Array Detector equipgieh Empower chromatographic software. ColoumnbZaa

SB C-8, (150 x 4.6) mm, 5um at temperature 25° i@) mobile phase at the flow rate of 1.0 ml/min.

Preparation of buffer solution for mobile phas&bout 1.46gm of disodium hydrogen phosphate anhygnoas
weighed accurately and transferred the materialant L bottle added 1 L of HPLC grade water. Mixe=ll & pH
was checked and adjusted to 7.6 +0.05 with orthgphoric acid. The solution was filtered through.450um
nylon membrane filter.

Preparation of mobile phase Mobile phase-A was prepared by mixing 800 ml offugolution and 200 ml of
acetonitrile in a 1 L bottle and sonicated for Siates.

Preparation of mobile phase Biobile phase-B was prepared by mixing 300 ml offeauind 700 ml of acetonitrile
solution in a 1L bottle and sonicated for 5 minutes

Preparation of diluentmobile phase-A was used as diluent for sample padpa.
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Fig. 2. Chromatogram for standard Esomeprazole

RESULTS AND DISCUSSION

Method Development and Optimization

Simple, sensitive, accurate, characterization, tiigation for sulfide impurity of esomeprazole wdsveloped by
RP-HPLC method. Challenges were observed in thecteh of the stationary phase and mobile phaséil®lo
phase A, B consists of 0.01M Disodium hydrogen phage: acetonitrile (80:20, v/v) and (30:70, vie}pectively,
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pH-7.6 with orthophosporic acid, which were run @exr the optimized gradient program. Zorbax SB C-8,
(150cmx4.6 mm, 5um) was used as the stationaryeptia@ mL per minute was employed as the flow sate
injection volume was kept as 40 pL. Detection wangth was kept as 280 nm.

Accuracy

Accuracy (recovery) was carried out at QL levelg%and 120% of target limit. Accuracy solutions &grepared
in triplicate. % Recovery of results found to betle range of 80-120 and individual and cumulativeerall) %
RSD of % Recovery was well within the limit i.e.otNmore than 10.0.
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Fig.3. Typical Chromatogram Representing RetentiorTime of Sulfide Impurity-C

Tablel. Recovery studies data for sulfide ImpurityC

Recover Conc. | Amount Added | Amount Found %
Level Y (ug/mL) (Yow/w) (%) w.rtRF Recovery Mean Sb % RSD
0.031 0.03: 106.4¢
LOQ 0.043 0.031 0.033 106.45| 106.45| 0.000 0.00
0.031 0.033 106.45
0.103 0.102 99.03
100% 0.144 0.102 0.102 100.00 | 99.68 | 0.560 0.56
0.102 0.102 100.00
120% 0.12¢ 0.11¢ 95.9:
0.173 0.121 0.119 98.35 | 98.09 | 2.047 2.09
0.119 0.119 100.00
Overall 101.41| 3.988 3.93

Table 2. System Precision

Injection No. | 1 2 3 4 5 6
Resolution 7792 771 7.4 7792 7.4 7[3

Mean 7.73
S.C 0.01
%RSC 0.1€

Table 3. Intermediate Precision

Impurity-Sulfide
Sample No.| Day 1| Day?2
1 0.10 0.10
2 0.09 0.10
3 0.10 0.10
4 0.1C 0.1¢C
5 0.10 0.10
6 0.10 0.10
Mean 0.10 0.10
SD 0.004 | 0.000
% RSD 4.00 0.00
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Precision,

The study system precision (repeatability), of testlts obtained by six replicate injections derence solution
and intermediate precision(ruggedness) standaufi@o$ were analyzed 6 times on the different timerval of 24
hours. Resolution was found greater than 3.0 & 9% RS impurity Sulfide was found less than 10.0 whigere
found to be well within the limit.

Linearity

Linearity solutions were injected in triplicate acatrelation coefficient was calculated for all kmoimpurities and
Esomeprazole. Response factor for all known imasrigainst Esomeprazole was calculated. The ltyeafr
response for Esomeprazole and all related substaweee determined in the range from LOQ to 120% of
specification levels. Correlation coefficient fouttdbe more than 0.990. Hence the method was faubd linear.

Table 4.Standard calibration curve data for Impurity (Sulfide)

Impurity (Sulfide
Conc. Level Conc. (ug/mL)|Area counts
LOQ 0.043 2057
80% 0.11¢ 5612
90% 0.130 6281
100% 0.144 6969
110% 0.159 7700
120% 0.173 8386
Slope 4860:
Intercep -21
Correlation coefficient 0.9999
Response Factor 1.10
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Fig. 4. Standard calibration curve for Impurity sulfide

Limit of Detection and limit of Quantitation (LODAQ)

For the determination of LOD and LOQ, impurity stéf and Esomeprazole solutions at 0.01%, 0.0293%.0
0.04% and 0.05% of sample concentration were peep&RSD for LOQ and LOD were within the limit do®/n
in Table 5.

Robustness

Sample solution spiked related substances Impstitiide was analyzed under different conditions asldtive
retention time was calculated at each variable itimmd Method illustrated robust result at diffeteteliberate
changes in chromatographic conditions. Robustnassate shown in table, Table 6.

940



Priyadarshini S. Bansodext al J. Chem. Pharm. Res,, 2014, 6(11): 937-941

Table 5. LOD and LOQ for Impurity C (Sulfide)

Impurity C (Sulfide) | LOD |LOQ
Conc. (ug/mL) 0.0150.044
% wiw 0.011/0.031
Injection Area counts
1 51C | 208¢
2 833 | 2021
3 751 | 2103
4 665 | 2124
5 706 | 2092
6 702 | 2019
Mear 69t | 207¢
Sb 107.2] 44
RSD (%) 15.42) 2.12

Table 6. Results for Robustness

Robustness Parameter RRT Impurity C(Sulfide|
Control (Specificity) 1.97
Flow rate (—10%) 1.85
Flow rate (+10%) 2.09
Column Oven Temp. (-5°C) 1.98
Column Oven Temp. (+5° 2.04
pH Change- 0.2 pH units 2.01
pH Change (+ 0.2 pH units) 2.11
Mobile Phase composition change(—2 %) 1.67
Mobile Phase composition change(+2 %) 2.43
\Wavelength-5 nm’ 1.9¢
\Wavelength(+5 nn 1.9¢
CONCLUSION

The RP-HPLC method for the determination of relasabistances in Esomeprazole has been developedasd
specific, sensitive, precise, accurate, rapid abadist. The mobile phase A, B consists of 0.01M Bism hydrogen
phosphate: acetonitrile (80:20, v/v) and (30:70) véspectively, pH-7.6 with orthophosporic acidiigh were run
as per the optimized gradient program. Zorbax S&B (-50cmx4.6 mm, 5um) was used as the statiorfaage 1.0
mL per minute was employed as the flow rate anectign volume was kept as 40 pL. Detection wavelemgs
kept as 280 nm. The method was validated as perQ2KR1). The developed method can be conveniesty by
quality control department to determine the rela@istances in regular Esomeprazole productionleamp

REFERENCES

[1] HM Nair, JM Miller. Medicinal chemistry]19974(833), 866-871.

[2] IM Lobenhoffer, 1 Reiche, U Troger, K Monkemdlld?, Malfertheiner, SM Bode-B6gdrChrom.B,2007,
857(2), 301-307.

[3] D. Castro, MA Moreno, S Torrado, JL LastrésPharm. Biomed. Analysit999 21(2), 291-298.

[4] KH Yuen, WP Choy, HY Tan, JW Wong, SP YdpPharm. Biomed. Ana2Q07, 24(1), 715-719.

[5] EJ Woolf, BK MatuszewskiJ Chrom. A.1998 828(2), 229-238.

[6] KK Rajic, D Novovic, V Marinkovic, D Agbabal.Chrom. Biomed Analysi$999 837(2), 401-406.

941



