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ABSTRACT

A simple, precise, accurate, reproducible, econaimand sensitive reverse phase liquid chromatogyaptethod
was developed and validated for the simultaneotBnason of Domperidone and Pantoprazole in bulkdan
marketed formulations. Evaluation of drugs in th@mmbination was performed with a C18 colunfrKromasil
column. 250mm x 4.5 mjosing mobile phase of composition Acetonitrile gtsphate buffer (60:40 v/v, pH
7).The flow rate was 0.8 ml/min, and the effluevese monitored at 288nm. The retention time of Denidpne and
Pantoprazole were 3.46 min and 5.34 min respegtivEhe method was found to be linear over a rarfge0e50
9/ml for Domperidone and 40-229/ml for Pantoprazole. The established method pica® reproducible one
with a %RSD value of less than 2 and having theusbiess and accuracy within the specified limitssad of
marketed formulation was determined and find with08% and 99.87% for Domperidone and Pantoprazole
respectively. The method was validated accordinthé guidelines of International Conference on tdanization
(ICH) and was successfully employed in the estomatif commercial formulations. This liquid chromgtaphic
method can be applied for the qualitative and qitative determination of selected drugs by the modbemist.
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INTRODUCTION

Domperidone is chemically 5-chloro-1-[1-[3-(2-0x¢81 dihydrobenzoimidazol-1-yl)propyl]-4-piperidyl}1,3-
dihydrobenzoimidazol-2-one and it is used as gasastinal emptying (delayed) adjunct, a perista#imulant,
and also as an antiemetic and dopaminergic blocgamt[ 1,2].The drug comes in many different tradmes such
as Costi, Motinorm, and Motillium. Its molecular rfioula is G,H,4,CINsO, and its molecular weight of
425.911g/mol. Domperidone is a An off-white to enésh white powder used for the treatment of antt@ne

Pantoprazole is chemically designated as 6-(diflo@thoxy)-2-{[(3, 4-dimethoxypyridin-2-yl) methansiilfinyl}-
1H-1,3-benzodiazold*?. The molecular formula is H;55N50,S, and molecular weight is 383.371g/mol.
Pantoprazole is a proton pump inhibitor (PPI) thgipresses the final step in gastric acid prodadipforming a
covalent bond at the sites of the'(K')-ATPase enzyme system at the secretary surfatteeajastric parietal cell.
This effect is dose-related and leads to inhibitddthe both basal and stimulated gastric acidetigr irrespective
of the stimulus.
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Extensive literature survey reveals that very fealgtical methods were reported for the simultasesstimation of

Domperidone and Pantoprazlé®. So an attempt was made to develop a modifiedplsintess time consuming,
sensitive liquid chromatographic method for the wdiameous estimation of selected drugs in bulk #@md
commercial formulations.
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Fig 1: Chemical Structures of a) Domperidone and blPantoprazole

EXPERIMENTAL SECTION

Equipment used

The chromatographic separation was performed ofeAigl 120 compact liquid chromatographic systeragrdated
with a variable wavelength programmable UV deteeatod a Rheodyne injector equipped withulfixed loop. A

reverse phase CI1BKromasil column. 250mm x 4.5 njmas used. Lab India 300fbuble beam UV-visible
spectrophotometer and Axis AGN204-PO electroniamed were used for spectrophotometric determinstaon

weighing purposes respectively.

Reagents and chemicals

Pharmaceutical grade pure Domperidone and Pantaprgidt samples were procured from Mylan Laboria®r
Hyderabad. Marketed Formulation Tablets with a dos&0mg of Domperidone and 40mg of Pantoprazoleeswe
purchased from local market. HPLC grade Acetoeitahd Water were purchased from Merck Specialtiegtp
Limited, Mumbai.

Chromatographic conditions

Kromasil 100-5Gg column [250mm x 4.6mm]was used for the chromafolgia separation at a detection
wavelength of 288 nm. The mobile phase of compmsificetonitrile and Phosphate buffer pH7 in a rafi®@0:40
v/v was selected for elution and the same mixtuas wsed in the preparation of standard and sanopiéians.

Flow rate was adjusted to 0.8ml/min, and the ingecvolume was 20.

Preparation of Mobile Phase

Phosphate buffer pH7 was prepared by Dissolve @®80df Potassium dihydrogen phosphate in 250ml| of GiP
grade water and adjust the pH to 7.0. Acetonitaitd Phosphate buffer in the ratio of (60:40) wheréd through
the 0.4% membrane filter and sonicated for 20 minutes.

Preparation of Standard Solutions

25mg each of Domperidone and Pantoprazole was aetyiweighed and transferred into two 25ml voluioet
flasks, dissolved using mobile phase and the volurag made up with the same solvent to obtain psinsswck
solutions A (Domperidone) B (Pantoprazole) of coniion 100Qug/ml of each drug. From the primary stock
solutions , 0.5ml and 2ml were pipette out fromr&l 8 respectively, transferred to a 10ml volumeflask and the
volume was made up with the mobile phase to obfaial concentrations of 50 pg/ml and 200ug/ml of
Domperidone and Pantoprazole respectively andstiigdion is (working stock solution A).
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Preparation of Sample Solution

Twenty tablets of Domperidone and Pantoprazole wazighed and crushed. Tablet powder equivalenOtadlof

Domperidone and 40mg of Pantoprazole was weighedrately and transferred to a 25ml volumetric flaBke

content was dissolved with 10ml of mobile phase tah sonicated for 15min. The volume was made itip tive

mobile phase and filtered with the O@dBnembrane filter and sonicated for 20min. 0.5mltlaé solution was
pipetted out and transferred to a 10ml volumetdsk, and the volume was made up with the mobikespho obtain
a concentration of 50pug/ml of Domperidone and 2@®lgf Pantoprazole (working stock solution B).

Optimization of RP-HPLC method

The HPLC method was optimized with an aim to dewedosimultaneous estimation procedure for the as$ay
Domperidone and Pantoprazole. For the method ogdiion, different mobile phases were tried, buteptable
retention times, theoretical plates and good rewoiwere observed with Acetonitrile ,PhosphatedrubH7 (60:40
v/v) using Kromasil 100-5¢ column [250mm x 4.6mm].

Validation of the RP-HPLC method

Validation of the optimized method was performedaading to the ICH Q2 (B) guidelines.

System suitability

System suitability was carried out with five injiects of a solution of 100% concentration having |j5@ml of
Domperidone and 200ug/ml of Pantoprazole into tim@matographic system. A number of theoreticalgagtN)
obtained and calculated tailing factors (T) weigoréed in Table 1.

Linearity

For the determination of linearity, appropriategabts were pipetted out from working stock solutdto a series
of 10ml volumetric flasks and volume was made ughvthe solvent to obtain concentration ranging frb@s

50ug/ml of Domperidone and 40-206/ml of Pantoprazole. Each solution was injectedrijplicate. Calibration
curves were plotted with observed peak areas agegmsentration followed by the determination ofression
equations and calculation of the correlation ceéffits. The calibration curves for Domperidone Raditoprazole
were shown in figure 3 and figure 4 their corregjping linearity parameters were given in Table 2.

Limit of Detection (LOD) and Limit of Quantitation (LOQ)
The LOD and LOQ were calculated from the slope{ghe calibration plot and the standard deviati8D) of the
peak areas using the formulae LOD =&/8and LOQ = 16/s. The results were given in Table 2.

Precision

The repeatability of the method was verified bycolddting the %RSD of six replicate injections ofO%
concentration (5Qug/ml of Domperidone and 20@/ml of Pantoprazole) on the same day and for imegliate
precision % RSD was calculated from repeated stuntiedifferent days. The results were given in &bl

Accuracy

To ensure the reliability and accuracy of the méthexovery studies were carried out by standardiaddnethod.
A known quantity of pure drug was added to presyaed sample and contents were reanalyzed by thmoped
method and the percent recovery was reported. d$dts were given in Table 4.

Specificity

Specificity of a method was determined by testitajndard substances against potential interferedt¢es method
was found to be specific when the test solution mgected, and no interferences were observed Isecafithe
presence of excipients. The optimized chromatogodi@omperidone and Pantoprazole without any interfee
was shown in figure 2.

Robustness

Robustness of the method was verified by alterfiregahromatographic conditions like mobile phase psition,
wavelength detection, flow rate, etc. and the % R808uld be reported. Small changes in the opemtmmnditions
were allowed, and the extent to which the method mghust was determined. A deviation of £2nm indb&ction
wavelength and £0.2ml/min in the flow rate, weiedrindividually. A solution of 100% test concetitba with the
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specified changes in the operational conditionsvigected into the instrument in triplicate. %R®8s reported in
Table 5.

Assay of Marketed Formulations

20ul of sample solution of concentration p8/ml of Domperidone and 2Q@y/ml of Pantoprazole was injected into
the chromatographic system and the peak resporsesmeasured. The solution was injected three tintesthe
column. The amount of drug present and percentagiy pvas calculated by comparing the peak areathef
standards with that of test samples. A typical ofatogram for assay of the marketed formulation sa®wn in
figure 5, and the obtained values were reportedbte 6.

RESULTS AND DISCUSSION

After some trials with mobile phases of differemngosition, Acetonitrile, Phosphate buffer pH 7tle ratio
60:40v/v was selected as a mobile phase becaubettd#r resolution and symmetric peaks. Domperidaime
Pantoprazole were found to show appreciable absoebat 288nm when determined spectrophotometrieelty
hence it was selected as the detection wavelerfgthoptimized chromatogram indicating the separatin
Domperidone and Pantoprazole at differepd Ras illustrated in figure 2.

—
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Fig 2: Optimized Chromatogram of Domperidone and Patoprazole
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Fig 3: Calibration plot of Domperidone
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Figure 5: A typical chromatogram for assay of markeed formulation containing 50ug/ml of Domperidone and 20@ig/ml Pantoprazole

Table 1: system suitability parameters (n=5)

Parameters Domperidone | Pantoprazole
Retention time (min) 3.4 5.3
Theoretical plates (N 11456 10366
Tailing factor (T) 1.2 1.4
Resolution (B 1.9

Table 2: Results for Linearity (n=3)

Parameters Domperidone Pantoprazole

Slope 311179 920580

Wavelength 288nm 288nm

Correlation coefficientr 0.999 0.999

Regression Equation Y=325681x+199205  Y=983602x+3337

Linearity range 10-5Qug/mi 40-20Qug/ml

LOD 0.16ug/ml 0.3%ug/ml

LOQ 0.4%g/ml 1.03ug/ml

M= No. of determinants
Table 3: Results of precision (n=6)

Drug Intraday Precision (%RSD) | Inter-day Precision(%RSD)
Domperidone 0.502 0.78
Pantoprazole 0.16 0.770

M= No. of determinants
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System suitability was carried out by injectingefiveplicate injections of 100% test concentratibie, number of
theoretical plates, HETP and resolution were sattefy. The chromatograms confirm the presencecofijieridone
and Pantoprazole at 3.46min and 5.34min respegtwighout any interference. The parameters werergin Table
1.

The concentration range of 10-50ug/ml for Dompereland 40-200pg/ml of Pantoprazole were found ttniear
with correlation coefficients 0.999 and 0.999 foorfperidone and Pantoprazole respectively. The tesutre
given in Table 2.

The limits of detection for Domperidone and Pardapte were found to be 0.16pg/ml and 0.33pg/mlaesgely,
and the Limits of Quantitation were 0.49ug/ml ar@ilig/ml respectively. Values were representedcainld 2.

The proposed method was found to be precise amddegible with %RSD of 0.502 and 0.16 for Dompernid@nd
Pantoprazole respectively. %RSD was reported iie tab

An accuracy of the method was verified by perforgniacovery studies by standard addition method. féreent
recovery of the standard added to the pre-analyaatpble was calculated, and it was found to be 93&%.4%
for Domperidone and 98 to 99.99% for Pantoprazbles indicates that the method was accurate andridhees
obtained were given in Table 4.

The method was found to be robust after changiagtimditions like detection wavelength (£ 2nm) fiod rate (£
0.2 ml). %RSD was calculated for each variation ebrted. Values obtained were given in Table 5.

The method was found to be specific for the comimnaof interest after verifying the chromatograstmwing no
interference of the excipients present. Hence,ntlieéhod was well suitable for the estimation of doenmercial
formulations of the selected combination with acpetage purity of 99.08% for Domperidone and 99.8d%
Pantoprazole. The typical chromatogram for assaynafketed formulations was shown in figure.5 antles
obtained were given in Table 6.

Table 4: Results for Accuracy (n=3)

Domperidone Pantoprazole
Recovery Amount Added Amount Found % Amount Added Amount Found %
level (hg/mi) (ng/ml) Recovery (hg/mi) (ng/ml) Recovery
std test std Tesl
80% 10 30 38.2 99.t 60 10C 158.1 98.¢
100% 20 30 48.7 97.4 100 100 196 98
120% 30 30 57.2 95.3 140 200 239.98 99.99
Mean 95.3%-99.5% 98%-99.99%
recovery
[n= No. of determinant
Table 5: Results for Robustness (n=3)
%RSD

Parameters (n=3) Domperidone | Pantoprazole

Detection wavelength at 286nmn 0.66 0.12

Detection wavelength at 290nin 0.17 0.93

Flow rate 0.6ml/min 0.376 0.137

Flow rate 1.0ml/min 0.394 0.33

[h= No. Of determinant
Table 6: Results for Assay (n=3) of Marketed formudtion
Drug Label claim (mg/tab) | Amount recovered | % Amountfound in drug
Domperidone 10 9.98% 99.08%
Pantoprazol 40 39.8% 99.87%

[h= No. of determinants
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CONCLUSION

The RP-HPLC method developed and validated allogisple and fast quantitative determination of Denigione

and Pantoprazole from their formulations. All tredigation parameters were found to be within theét according
to ICH guidelines. The proposed method was foundbeospecific for the drugs of interest irrespectofethe

excipients present, and the method was found tsirbple, accurate, precise, rugged and robust. &established
method can be employed in the routine analysib@htarketed formulations.
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