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ABSTRACT

A simple, sensitive and rapid reverse phase higfopeance liquid chromatographic method was devetbfor the
estimation of Pantoprazole in pure and in pharmdicall dosage forms. A BDS Thermohypersil Symmeg8y C
column (250 x 4.6mm x 5 mjas used with a mobile phase containing a mixtdrethanol and Dipotassium
hydrogen phosphate buffer adjusted to pH-9 witth@mphosphoric acid in the ratio of 50:50. The floate was
1.2ml/min and effluent was monitored at 226nm dated at 4.189min. Calibration curve was plottedhaa range
from 50-150 pg/ml for Pantoprazole. The assay vedisiated for the parameters like specificity, systeuitability,
precision, accuracy, robustness and ruggednessrpearers. The proposed method can be useful in théneo
analysis for the determination on Pantoprazole agnaceutical dosage form.
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INTRODUCTION

Chemically, Pantoprazole is 6-(difluoromethoxy){®3{ 4-dimethoxypyridin-2-yl) methane] sulfinyl}-1H, 3-
benzodiazole. Pantoprazole is a proton pump irdrilitug used for short-term treatment of erosiod aliceration

of the esophagus caused by gastro esophageal tifleasé”. Pantoprazole is a proton pump inhibitor (PPI} tha
suppresses the final step in gastric acid prododiipforming a covalent bond to two sites of thé, K )- ATPase
enzyme system at the secretory surface of theigasarietal celf’. This effect is dose- related and leads to
inhibition of both basal and stimulated gastriadasécretion irrespective of the stimulus. It hagapirical formula

of Cy6H15F2N30,S and molecular weight of 383.37. The aim of thiskwvas to develop new and validated, simple
and reproducible RP-HPLC method allowing the ediioneof in dosage forms and human plasma samples.

Drugs are available in tablet dosage from as Paatofe 40mg (Pantocid®) in the market. Literatuoevey
revealed that Pantoprazole has been estimatecbthién drugs by spectrophotoméfrs}, TLC®®, HPTLC! 2

MATERIALS AND METHODS

Reagents
Pantoprazole was kindly supplied by Dr. Reddy L@gderabad, A.P., and India). Methanol (HPLC gritick).

Ortho phosphoric acid was purchased from Qualigéne Chemicals, Mumbai. All the other reagents war&R
grade.
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Instrumentation
The LC system consisted of a Waters model 515, EB#&ctor 2998 with 20 uL sample loop. The outpghais
were monitored and integrated using Empower 2 sofw

Chromatographic conditions

The elution was isocratic and the mobile phase istets of a mixture of buffer and methanol (50: 88;). The
buffer was prepared by dissolving 17.418g of dipsitam hydrogen phosphate in 1000 ml water adjustgdortho
phosphoric acid to pH 9.06-1. The buffer was filtered through a 0.45-um ¥ Germany) membrane filter. The
mobile phase was also filtered through a 0.45-unvL{H Germany) membrane filter prior to use. A
Thermohypersil BDS C8 column (250 x 4.6mm x 5 pywaed for determination. The flow rate was 1.2mim-1
and the column was operated at ambient temper&t@f°C). The volume of sample injected was 20 pL. Ptior
injection of the solutions, column was equdited for at least 30min with mobile phase fluyv through the
system. The UV detector was set at wavelength 6frzd. A typical chromatogram of Pantoprazole hyttodde

is shown in (Fig. 1).
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Fig 1: Chromatogram of Pantoprazole
Diluent: Water

Standard Preparation
Stock solution of Pantoprazole was prepared byotlisgy 16mg of Pantoprazole in 50 ml volumetricsitaadd few
ml of water. Sonicate it for 30minutes and makenith water.

Sample Preparation

About 10 Tablets were taken and their average weigls calculated. The Tablets were crushed tbne powder
and dose equivalent to 16mg was transferedat50 ml volumetric flask, dissolved in wratind filtered
through 0.45:. membrane filter to get concentration of ggaml.

Validation of method

The method developed here was validated as per dGidelines™** for its accuracy, linearity, precision,
specificity, robustness, and ruggedness, limit efedtion and limit of quantification by using thelléwing
procedures.

Linearity

Linearity of this method was evaluated by lineagression analysis and calculated by least squathosheand
studied by preparing standard solutions of Pantmpeaat different concentration levels. Absorbanteesulting
solutions was measured and the calibration curve platted between absorbance and concentratioheo€iitug.
The response was found to be linear in the ran@e486 ug/ml for Pantoprazole (Fig 2).
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Fig 2: Linearity of Pantoprazole

Accuracy

Accuracy was performed in triplicater various concentrations of Pantoprazole equintatie 50%, 100% and 150%
of the standard amount was injected into the HPi&esn per the test procedure. The average % recmfer
Pantoprazole was calculated. The data is giverabierl.

Table 1: Accuracy data

S. No. Slgl\ll(gd Amount Present (ug/ml)  Amount Added (ug/ml) %Recovey Std. Dev  %RSD

1(n=6) 50% 177.655 180.4227 98 5048 0.5
2(n=3) 100% 323.8333 320.26 101 12353 0.7
3(n=6) 150% 480.54 485.5933 99 9790 0.4

Precision
Six sample solutions of the same concentration¥d)00ere prepared and injected into the HPLC systemer test

procedure (Table 2).
Table 2: Precision data of 32ag/ml

S.No.  Concentration(ug/ml) Injection Retention tine (mins) Area

1 320 1 4.145 1832313
2 320 1 4.130 1830849
3 320 1 4.134 1821500
4 320 1 4.138 1822036
5 320 1 4,127 1825175
6 320 1 4,119 1827385
Mean 1826543
Std.Dev 4476
%RSD 0.2

Limit of Detection and Limit of Quantification
LOD and LOQ were calculated from the average shpkstandard deviation from the calibration curs@er ICH
guidelines. LOD and LOQ were found to be 0.1958i gimal 0.5934ug/ml respectively.

Robustness and Ruggedness

Robustness was done by small deliberate changeabieinchromatographic conditions and retention tinfie o
Pantoprazole was noted. The factors selected i@nerite and variation in the mobile phase compmsitThe
results remained unaffected by small variationghiese parameters (Table 3 and Table 4). Ruggedifesse
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method was checked by using different analysts iaatfuments. The relative standard deviation of risults
obtained from different analysts and instruments w2.0% (Table 5 and Table 6).

Table 3: Robustness data relating to change in flovate: (1.2ml/min)

S.No. Flow rate (ml/min) Injection  Retention time (min) Area
1 flow rate-1-(1.1ml) 1 4.22 1832367
2 flow rate-2-(1.3ml) 1 4.02 1830235
Mean 1831301
Std dev 1508
%RSD 0.1

Table 4: Robustness data relating to change in mdbiphase composition

(Buffer: MeOH :: 50:50)

S.No.  Mobile phase Injection Retention time (min) Area
1 m.p-1(49:51 1 4.21 183532
2 m.p-2(51:49) 1 4.08 1831152
Mean 1833238
Std.De\ 294¢
%RSD 0.2
Table 5: Ruggedness data (Intraday)
S. No. Sample name  Injection  Retention time (min) fea
1 Intraday-1 1 4.181 1834304
2 Intraday-2 1 4.161 183729
3 Intraday-3 1 4.173 1835731
4 Intraday-4 1 4.159 1832070
5 Intraday-5 1 4.19( 183312:
6 Intraday-6 1 4.165 1836883
Mean 1834901
Std.De\ 209:
% RSD 0.1
Table 6: Ruggedness data (Instrument to Instrument
S. No. Sample name  Injection  Retention time (min) fea
1 Inst-Inst-1 1 4.172 1835420
2 Inst-Inst-2 1 4.184 1834210
3 Inst-Inst-3 1 4.191 1837263
4 Inst-Inst-4 1 4.165 1832120
5 Inst-Inst-5 1 4.17¢ 183131«
6 Inst-Inst-6 1 4.184 1833004
Mean 1833889
Std.De\ 220¢
% RSD 0.1

Specificity and Selectivity

Specificity and selectivity were studied for theamination of the presence of interfering componelttsvas
checked by subjecting the drug solution in différginess conditions like Acid, Base, Peroxide dreddegradation
was noted (Table 7, Table 8 and Table 9).

Table 7: Specificity testing (Acid stress)

Pantoprazole

Concentration ~ Time I . o o '
S. No (ug/m) (hrs) Retention time (min) Area % Assay % Degradation
1 100 0 4.127 1825170 100
2 10C 0 4.05¢ 174976: 94 -4
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Table 8: Specificity testing (Base stress)

Pantoprazole
Concentration Time

S . 0 0 ;
S. No (ug/ml) (hrs) Retention time (min) Area % Assay % Degradation
1 10C 0 4.12( 182611 98
2 10c¢ 24 4.071 151666. 82 -16

Table 9: Specificity testing (Peroxide stress)

Pantoprazole
Concentration  Time

A . 0 0 .
S. No (ug/m) (hrs) Retention time (min) Area % Assay % Degradation
1 100 0 4.132 1826110 99
2 10C 24 4.06¢ 142503 78 -20

System suitability
System suitability and chromatographic parametenewalidated such as number of theoretical platgnmetry
factor and tailing factor were calculated (Tabl¢. 10

Table 10: System suitability parameters

Validation parameters Pantoprazole

Linearity range 160-480

Regression equation Y = 46207x+44707

Correlation Coefficient) 0.999

Accuracy 99-101

Precision (%RSD) 0.2

Robustness (%RSD)

Flow rate 0.1

Mobile phase 0.2

Ruggedness (%RSD)

Intraday 0.1

Instrument to Instrument 0.1
RESULTS

A reverse-phase column procedure was proposedaisadle method for the determination of Pantopedosage
form. The chromatographic conditions were optimibgdchanging the mobile phase composition, pH, laufters
used in the mobile phase. Different ratios wereeéxpented to optimize the mobile phase. Finallpsfar 17.418g
of K;HPQ, into beaker. Dissolve and dilute volume with waded adjusted pH to 9 with Ortho Phosphoric Acid
(OPA) and methanol in the ratio of 50:50 was ussl mobile phase showed good resolution of Piagite peak.
The wavelength of detection selected was 226 nrtheadrug showed optimized absorbance at this \wageh. By
our proposed method the retention time of Pioghitezwas about 4.189 minute and none of the imparitiere
interfering in its assay.

DISCUSSION

The statistical analysis of data and the drug repgodata showed that the method was simple, ragionomical,
sensitive, precise and accurate and can therelly adspted for routine quality control analysihi€elresults of this
analysis confirmed that the proposed method wasldei for determination of drug in pharmaceuticahiulation
with virtually no interference of additives. Henite proposed method can be successfully appliedtimation of
Pioglitazone in marketed formulation.

CONCLUSION

The proposed method is rapid, accurate and sesmsitimakes use of fewer amounts of solvents armthgh of set
of conditions requires a short time. Many sampbas loe suitably analyzed for the routine analysiParfitoprazole
in bulk and its Tablet dosage forms. It does ndtesdrom any interference due to common excipigmissent in
pharmaceutical preparation and can be conveniadtpted for quality control analysis.
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