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ABSTRACT

A simple reversed-phase high-performance liquidoofatographic (RP-HPLC) method has been developed an
validated for simultaneous determination of Domgene (DOM) and Pantoprazole(PAN) in capsules. Tiugsl
were separated on an analytical column, HiQ Sil €18.6mm x 250 mm, 5 um (Kya Tech Japan). The enobil
phase was a mixture of acetonitrile and 0.05M psitas di- hydrogen phosphate buffer ( pH 6.5adjustitd ortho
phosphoric acid) in ratio of 50:50%v/v plus 0.05%VEUV detection was performed at 290 nm. Total
chromatographic analysis time per sample was appmately 8 min with DOM, PAN and acetophenone (irk
standard) eluting with retention times of 4.57,8.8nd 7.05 min, respectively. Calibration plotsrevénear over
the concentration ranges 1-1@ mL*and 2-20ug mL* for DOM and PAN respectively. The limit of detectio
(LODs) were 0.15 and 0.03 pg/ml and limit of quiication (LOQs) were 0.51 and 0.10 pg/ml for DOMI&PAN
respectively. The method was validated for accuracy, precisgpecificity, linearity, robustness and sensitivity.
The developed method was successfully used fotitptave analysis of DOM and PAN in Pantop-D cagsul

Key Words: RP-HPLC, Domperidone, Pantoprazole, Validation,t®a4D

INTRODUCTION

Domperidone is chemically 5-chloro-1-[1-[3-(2-ox@4 dihydrobenzoimidazol-1-yl)propyl]-4-piperidyl}1,3-
dihydrobenzoimidazol-2-one and it is used as gasastinal emptying (delayed) adjunct, a peristadfimulant,
and also as an antiemetic and dopaminergic blgcagent[ 1,2].The drug comes in many different eradmes
such as Costi,Motinorm, and Motillium[3] The struiet of domperidone is given in Figure 1.

Pantoprazole is proton-pump inhibitor that intsilgastric acid by blocking the H+/K+-adenosiriphosphatase
enzyme system of the gastric parietal cell [4]. &pplication is in the short-term treatment afséon and ulceration
of the esophagus [5]. Pantoprazole is 5- (Diflucgtioxy) — [[(3,4- dimethoxy-2-Pyridiynyl) Methylluiphinyl] -
1H- benzimidazole. Its sodium form that is used imrpfaceuticals is known as Pantoprazole sodium s
structure given in figure 2.

—
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Fig .1 Structure of Domperidone
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Fig.2 Structure of Pantoprazole Sodium

Combinations of DOM and PAN are many in market undiferent trade names such as Pant-D, Jipan-D,
ImpanD, and Panpot Dsr, just to mention but a few. Thmlginations are formulated to give symptomaticef
from dyspepsia /heartburn/acid pepsinorder associated with nausea, vomiting and epigag@in/chronic
gastritis[6]. The presence of combinations of DONdAaPAN in market requires analytical method for

simultaneous determination of these drugs. Liteeatsearch showed some many ansal methods for
determination of these drugs individually-17] and very few methods for their simultaneoutedsination [1t-

21].

The combinational use of DOM and PAN is continugustreasing in every country. However, the sirudtous
analysis ofthese two drugs in their pharmaceutical preparasamot official in Pharmacopoeias. The few meth
in the literature for the estimation of these dralg® suffer from one drawback or the other. Thieskide relatively
long runtime and low sensitivityThus, it became imperative to develop analytivathods for the simultaneo
analysis of DOM and PAN in pharmaceutical dosagm$othat will be more sensitive and accurate tharekisting
ones. We describe here in a simple, sensitive atidated R HPLC method using C18 column with sh
retention time for the simultaneous determinatibD@M and PAN in pharmaceutical formulations. Trexelopec
method can be successfully applied to quality adretnd other analytical purpos

MATERIALS AND METHODS

Instrumentation

A Jasco (Japan) PRB80 pump was used to deliver the mobile phasédoanalytical column, HiQ Sil C18
4.6mm x 250 mm, 5 um ( Kya Tech Japan). Sampletioje was performed via a Rheodyne 7725 injectialvey
(Rheodyne,USA) with a 204 loop. Detection was achieved by an-2075 A UV~isible detector (Jasco, Japa
Jasco borwin software was used for quantitativerdghation of eluted peaks. Degassing of solverts achieve:
by helium purging before use. Dissolution of commbwas enhanced by sonication on Bandelin sonerexd@em
Berlin). The pH of the solution was measured usidigital pH Meter, Model DI 707 (Digisun electroni
Hyderabad, India). A UV spectrum of all drugs fetexting the working wavelength of deten was taken using a
V-550 UV-Visible spectrophotometer (Jasco, Jag

Standards and chemicals

Domperidone, Pantoprazole and Omeprazole (usedh astexnal standard) were gifts obtained from Aumdb
Pharma Ltd. Hyderabad, India. Par-D capsules (cdaining 10mg DOM and 20mg PAN) were purchased f
local market in Hyderabad. Purified water was pregausing a Millipore Mill-Q (Bedford, M.A., USA) wate
purification system. Acetonitrile of HPLC grade,tassium dihydrogen phosphate, ortho Phaosc acid and
triethyl amine of A.R. grade were purchased fronrdke_td. (Mumbai, India
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A 0.05 M solution of potassium di hydrogen phosphatas prepared by dissolving 6.804g of potassium
dihydrogenphosphate in 800 ml water and dilutind®0 mL with water. The pH was adjusted to 6.5hwittho
phosphoric acid.

Preparation of standard drug solutions
Stock solution of PAN and DOM were prepared byaligag 25 mg of each in separate 25mL of volumefiask
with small quantity of acetonitrile. The mixture svaonicated for about 15min and then made up tonvelwith
acetonitrile. Daily working standard solutions o®BI and PAN were prepared by suitable dilutionstef stock
solution with appropriate mobile phase.

Stock solutions of Omeprazole (1.S) were prepargddissolving 25mg of Omeprazole in 25mL of standard
volumetric flask with small quantity of acetoni&il After getting a clear solution final volume wagade up to the
mark with acetonitrile. From the stock solution2/ml of solution was prepared.

Chromatographic conditions

The mobile phase consists of acetonitrile and 0.@athssium dihydrogen phosphate buffer (pH 6.5&elwith
ortho phosphoric acid) in ratio of 50:50%v/v plu®®%TEA. The mobile phase was filtered before tseugh a
0.45% membrane and degassed for 15 min. The mobile phas@umped from the solvent reservoir to the calum
at a flow rate of 0.8 mL/min and the injection vole was 20ul. The column temperature was maintaated
23+1°C.The eluents were monitored at 290nm and a seibsitsetting of 0.005 AUFS (range 0.3). The
identification of the separated drugs and |.S. wesefirmed by running the chromatograms of the vitial
compounds under identical conditions. The optimieedditions of DOM and PAN are shown in Tables d 2n

Table:1 Optimized chromatographic conditions of theproposed method for the simultaneous analysis gfantoprazole and domperidone

S.NO PARAMETERS CONDITION
1 Mobile phase acetonitrile:0.05M Potassium di-hydrogen Phospheafeer,
pH:6.5 (50:50 %, v/v) + 0.05% TEA.

2 Stationary phase HiQ Sikg/, 4.6mm x 250 mm, 5um.

3 Flow rate (ml/min 0.8

4 Runtime (min.) 10

5 Column temperatuf€ 23

6 Volume of injection (ul) 20

7 Detection wavelength (nm 290

8 Internal standard Omeprazole
Retention times(min)

9 Domperidone 4.6
Pantoprazole 5.5
Omeprazol 7.t

Calibration of standards

The separate standard calibration curves were reatst for each of the drugs. Different volumestotck solutions
were separately and accurately transferred intfergiit 25mL volumetric flasks and diluted to mark ield
concentration range 2-g8/ml for PAN and 1-1Qug /ml DOM. To the above solutions 20 pg/mL of Onegmie

(IS) was added and the final volume was made upeanark. The calibration curve was obtained loftpplg the
analyte to |.S peak area ratio against concentratiarug ( Figures 4 and 5).

A 20-pL aliquot was injected into the analyticallwwon. Quantitative analysis was based on peak area
measurements as ratios to the peak area of intstaradard

Method validation

Validation of the developed method was performeddoordance with International Conference on Hairation
(ICH) guidelines [22-24]. Validation parametersamined were specificity, linearity, sensitivity, (D LOD,
precision, accuracy, robustness and system siitiyabil

Specificity and selectivity

Selectivity of the developed method was testedchgcking for the interference in the analysisa @fank solution
(without any sample) and then a mixture of pureugdsolution of 2Qg/ml was injected into the column, under
optimized chromatographic conditions, (Figure 3§itmnonstrate the separation of both DOM and PAN famy of
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the impurities, if present. Furthermore, four diffiet samples of the drug matrix solution (drug déad and
excipients) were injected to examine the interfeecof the excipients.

Linearity

The linearity of the HPLC method was determinegiatconcentration levels ranging from 1-i§ mi* for DOM
and 2-20ug mi* for PAN. Each of these drug solutions (20pl) was injectéd ihe chromatographic system (n=3).
The peak area and retention time were recorded,tlmdnean values of peak area ratio were plottednag
concentrations to obtain the calibration curveg\iFés 4 and 5).

Limit of detection & Limit of quantification

The LOD is defined as the smallest level of anallytd gives a measurable response. Limit of guaatibn LOQis
defined as the lowest concentration at which thexipion expressed by relative standard deviatidBD(Ris less
than 2% and accuracy expressed by relative diféerémthe measured and true value is also less2¥#arin other
words, the analyte response is 10 times greatarttfenoise response.

The LOD and LOQ for both DOM and PAN were determdirsecording to ICH guideline Q2B1. The LOD and
LOQ were estimated from the standard calibratiorveuThe residual standard deviation of regressioe or
standard deviation of y intercepts of regressioediused to calculate LOD and LOQ. Here, LOD=3.3% And
LOQ=10*D/S. Where, D is the standard deviation afitgrcept of regression line and S is the slopeatibration
curves. The analytical characteristics of the psagl method derived from the calibration curvesaarghown in
Table 3.

Precision

The intra - day precision (repeatability) was stadby analyzing each of the samples repeatedly) (or@he same
day, at three different concentration levels (318,and 5, 15, 2@g mI* for DOM and PAN respectively). The
results are shown in tables 4and 5 respectivelg. ifiter - day precision (reproducibility) was sedliby analyzing
the three different concentration levels of druigstisnes (n=6) per day for three consecutive dajResults were
expressed as RSD% (Table 6). The intra- and irgemaRSD% values were satisfactory. Both intraatayinter-
day sample concentrations were estimated from atdralirve concurrently prepared on the day of aigly

Accuracy

The accuracy of the method was tested based Becbvery by the assay of known and added amouentalfte.
The recovery experiments were carried out in tgik by spiking previously analyzed samples oftaets (DOM
7.5pg/ml and PAN 12.5ug/ml) with three different concentrations of sta#$DOM 3, 5, 1Qug/ml and PAN 5,
10, 2Qug/ml) Accuracy was presented as percent error tivelaerror), [(measured concentration-added
concentration)/added concentration] x 100 (%), (& &).

Robustness

Robustness of the method was determined by smilledgte changes in flow rate, mobile phase pH fsuodbile
phase ratio. The content of the drug was not adixeedfected by these changes as evident fromawerdtio value
of relative standard deviation indicating that thethod was robust.

System suitability

It is defined as tests to measure the method Hragenerate result of acceptable accuracy andspyecilhe system
suitability was carried out after the method depatent and validation have been completed. For singieplicates
of the working standard sample were injected andrpaters like plate number (N), tailing factor (k@solution
(R), relative retention timeuf, HETP, capacity factor {k plates per meter and peak symmetry of samples we
measured. The results are listed in Table 7.

Recovery of domperidone and pantoprazolen Capsules

The contents of ten capsules were weighed and saofppowder equivalent to 25 mg of domperidone and
pantoprazole was extracted with acetonitrile in5sR volumetric flask using ultra sonicator. Thidwmn was
filtered through whatmann No 1 filter paper. Th&uton obtained was diluted with the mobile phaseas to obtain

a concentration in the range of linearity previgudtermined. An aliquot of the internal standaabvadded to the
sample solution prior to the dilution so as to giefinal concentration of internal standardu@OnL. All
determinations were carried out in triplicate, (IEaB).
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RESULTS

A non-polar C-18 analytical chromatographic columas chosen as the stationary phase for the separatid

determination. The mobile phase system used far iethod was arrived at after trial of a numberlofing

systems. Preliminary trials using solvent systeorssisting of methanol, water and acetonitrile iffiedlent ratios for
the separation of DOM and PAN gave prolonged raieniime and tailing. However the use of mobileaph
system with composition of 50:50 % v/v acetonitaled 0.05M potassium dihydrogen phosphate buftér s and
0.05% TEA used as modifier, provided an efficieeparation of DOM and PAN with optimum retention ¢im
Table 2. A flow rate of 0.8 ml/min was found to dtygtimum for the studied range 0.5-1.5 ml/min. Tatrchosen
(0.8 ml/min) gave an optimum retention time, bawebtability and reduced noise.

Table: 2. Optimization of mobile phase for the detemination of domperidone and pantoprazole

S No Composition Retention time | Total runtime
) of mobile phase (min) (min)
DOM | PAN
1 45:55 4.2 5 10
2 50:50 4.6 55 10
3 55:45 5 6 10

Figure 3. HPLC chromatogram of blank spiked withDomperidone (10ug/mL) and Pantoprazole (20 pg /mL).

P
antoprazole §.575

15E+05H

0B+

5.0E+04~

0.0E0
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Table-3: Analytical Characteristics of the proposed methd derived from the standard calibration curve

Parameters DOM PAN
Slope 0.0665 0.2669
Intercept 0.0029 0.296
equation of regression | y=0.0665x+0.0029 y=0.2669x+0.296
Correlation coefficient 0.9973 0.9991
LOD (ug/mL) 0.15 0.03
LOQ (png/mL) 0.51 0.10
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Figure 4. Calibration curve of Domperidone

Scholar Research Library

0.7 1
y= 0.0655x - 0.0029
0.6 -
0.5 -
2
£ 04
3
= 03
"
@
-9
0.2 1
0.1 A
0 . . . T .
0 2 4 [ 8 10 12
Concentration
Figure 5: Calibration curve of Pantoprazole
& y = 0.266%¢ + 0.296
2 =0.9991
5
o 9
.
im
L3
L]
-
P
[
1
u] T T T T )
0 5 10 15 2 25
Concenfration
Table: 4. Precision of proposed HPLC method for DM
. Intra-day Inter-day
S.NO Concentration Measured
taken Measured % C.V | Concentration | %C.V
/mL Concentration (ug/mL)xS.D ’ '
(ng/mL) (hg/mL) (wa/mL)
1 3 3.13+0.05 1.6 2.98 +0.03 1.3
2 5 4.95 +0.07 14 5.05+0.02 0.39
3 10 9.89+0. 1.01 10.07 £ 0.0 0.5C
Table: 5. Precision of proposed HPLC method for RN
S. | Concentration Intra-day Inter-day
Measured Measured
NO taken : % : %
(ng/mL) Concentration cvV Concentration cV
(ng/mL)+S.D ) (ng/mL) )
1 5 4.95+0.06 1.2 5.04+ 0.04 0.9
2 15 15.25+0.07 | 05 1495+0.12 | 0.7
3 20 20.13+0.1 0.8 19.93+0.1 0.€
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Table-6: Results of accuracy studies

Amount of drug Measured %
Analyte | added to the analyte con. (n=5)(ug/mL)+SD| Recovery +%RSD
(ug/mL)
3 2.98+0.16 99.63 1.32
DOM 5 5.05+0.12 101.00 0.45
10 9.97+0.21 99.70 0.21
5 4.95+0.12 99.02 1.32
PAN 15 15.2040.2; 101.3( 0.4F
20 20.15+0.21 100.70 0.21
Table-7. System suitability parameters of DOM and RN
Value
S:No Parameter Domperidone | Pantoprazole
1 Relative retention time 1.26 1.19
2 Resolution 3 2
3 Capacity factor 2.3 2.9
4 Theoretical plates 2752 2785
5 Peak Symmetry 1 1
6 HETP 0.01 0.009

Table-8. Amount of DOM and PAN in Pantop-D capsuldy proposed HPLC method

) Labeled amount | Amount (mg) Found. | % Found
Formulation (mg) Mean +S.D., n=! Mean +S.C
Domperidone 10 9.95+0.15 99.5 + 0.4
Pantoprazole 20 20.25+0.20 101.25+0.

The internal standard mode of quantification wapliad in order to minimize the contribution of sadmp
preparation, injection variation and column detexiion to the final results. Among several drtlgs were tested,
Omeprazole was found to be good internal standarthfs method, because it fulfilled the requiretsefor good
internal standard. Its physicochemical propertressamilar to that of DOM and PAN and elute closanalyte.

The HPLC representative chromatograms recordedhrmixture of domperidone and pantoprazole drugs a
internal standard is shown in Figure 3.lt can bensieom Figure 3 that the two drugs were wellssafed from
each other and they were clearly separated fronintieenal standard. Thus, the HPLC method preseintdtis
study is very selective for determination of DOMI&MAN.

The linearity of calibration curves for the drugspure forms was established over the concentratinges of 2-
20 pg/mL and 1-10 pg/mL for PAN and DOM respectivéeparate calibration plots for DOM and PAN were
constructed by plotting DOM/IS or PAN/IS peak-amadios against respective concentrations. Thisalibye is
represented by a linear regression equation asfsll

Ypom =0.0655 x — 0.0029%F 0.9973) and ¥ = 0.2669 x + 0.296 {= 0.9991)

The mean + standard deviation (SD) for the sloptercept and correlation coefficient of standardves (n=6)
were calculated. Limit of detection was found so(15ug/mL for domperidone and 0.03 pg/ml for pprazole

(signal to noise ratio 3) and Limit of quantificati was found to be 0.5 pg/mL for DOM and 0.1 pgfotLPAN,
Table 3.

Intra-day precision and accuracy were studiedikyeplicate measurements at three concentragiosld. Inter-
day precision and accuracy were conducted durintjm® operation of the system over a period ofdla@nsecutive
days. Statistical evaluation revealed that relastandard deviation of two drugs at different coniion for six
injections was less than 2.0. Precision and acgutata are shown in Tables 4-6.

For system suitability, six replicates of standsathple were injected and studied the parameterplate number
(N), resolution (R) and relative retention timg,(HETP, capacity factor {k plates per meter and peak symmetry of
samples. The data is as shown in Table 7.
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The percent recoveries of DOM and PAN was good unuest conditions and didn’t show any significahtinge
when the critical parameters were modified, Tabl&l& tailing factor was always less than 2.0 dwedcdomponents
were well separated under all the changes carrigd @onsidering the modifications in the systemtahiiity
parameters and the specificity of the method, dsagethe carrying out of the experiment at roomperature one
may conclude that the method conditions were robust

DISCUSSION

The chromatographic method was optimized by changirious parameters, such as pH of the mobile gphas
organic modifier and buffer used in the mobile ghaRetention of pantoprazole and domperidone hate mo
dependence on pH of the mobile phase when compar@eheprazole. The separation of peaks was alsendent
on pH of the buffer and the percentage of aceitmitr

Under the presently prescribed conditions, the vedes of two drugs were found to be from 99.5 €4.25 %
respectively,(Table 8). Medium concentration offeu{0.05Mpotassiumdihydrogen phosphate, pH adjuiies.5
with orthophsphoric acid) was used to reduce thiaga A HiQ sil C18V column was used and the kufpH in the
mobile was 6.5, which is within the limits (pH 2-8)ecified by the manufacturers (Kya tech).

The differences of less than 2.0 % for both intad inter-day data reflect the accuracy of the pukethThe
observation of C.V. less than 2.0 for both intnad &nter-day measurements also indicates high degfrprecision.
In the present method, we have established a iigeange of 2-20ug /mL; this linearity range covers all the
strengths of DOM and PAN. Hence this method carapyglied for quantifying the low levels of the druigs
pharmaceutical dosage forms and other pharmacakstetlies.

CONCLUSION

A simple reversed-phase high-performance liquicbetatographic method was developed and validatedhfo
simultaneous determination of Domperidone and dpaarole in capsules . The method has significdnamatage
over other technigques used for simultaneous detation of the two compounds. The major advantafdsis
method are the simple preparation, the rapiditysearation, the efficiency of analyzing the two poonds
simultaneously. However, further studies shoulgh&dormed in order to use the method to evaluaestability of
pharmaceutical formulations that contain these aamgs.

REFERENCES

[1] Sethi PD. HPLC-Quantitative Analysis of Pharmatical Formulations. CBS Publications and Disttivs,
New Delhi1993

[2] British Pharmacopoeid999 Vol-I: 545-546.

[3] www.wikipedia.com

[4] Ritter J. M., Lewis L.D., Mant T.G.K., “A Textimk of Clinical Pharmacology”, 4th ed., Arnold LTidndon,
1999 365.

[5] Ewin K.J., “Goodman & Gilman’s. The Pharmacdkaj Basis of Therapeutics”, {0ed., McGraw-Hill Inc.,
London,2001, 1007.

[6] A text book of “Essentials of Medical Pharmamgy” By K.D.Tripath, Jaypee Publicationd” édition.

[7] SS. Zarapkar, BB. Salunkimdian Drugs199Q 27, 537-540.

[8] M. Varalakshmi, J. Vijaya Ratna, K. Krishna @haya, and D. Samson IsraklPRD, 2011, 3(4) 61-64.

[9] MJ Smit, FCW Sutherland, HKT Humdt, KJ Swart; Alumdt, J ElsJournal of Chromatographp 2002 949,
65-70.

[10] Y Rama Mohan, AB Avadhanulindian drugs1998 35, 754-755.

[11] M. Tanaka, H. Yamazakfinal. Chem 1996 68 (9), 1513-1516.

[12]ABN Nageswara Rao, Ojeyemi M. Olabemiwo, V.20RJVLNS. RaoDer Pharmacia Lettre2011, 3(5), 318-
325.

[13]JAKM. Pawar, ABN Nageswara Rao, D. Gowri Sank2ey Pharmacia Lettre2011, 3(6):58-67

[14] Rajnish Kumar, Harinder Singh and Pinderjindi J. Chem. Pharm. Re2011, 3(2):113-117.

[15] QB. Cass , ALG. Degani, NM. Cassiano, JJ. Bedalli, J. Chromatogr. B2001, 766,153-160.

[16] K. Basavaiah, UR. Anil Kumaindian Journal of Chemical Technolgd3007, 14, 611-615.

1719
Scholar Research Library



A. B. N. Nagewara Racet al Der Pharmacia Lettre, 2012, 4 (6):1712-1720

[17] A. Tivesten,S. Folestad, V. Schonbacher, ¥erssonFABAD J. Pharm. Sgi2003 28, 85-92.

[18] RB. Kakde, SM. Gedam ,NK. Chaudhary, AG. $2@ade, DL. Kale DL, AV. Kasturégternational Journal
of Pharm Tech ResearchQ09 1(2), 386-389.

[19] Deeptijain and sahu R., Predtidian Journal of Pharmaceutical Scien@905 503-505

[20] T. Sivakumar , R. Manavalan, K. Valliapagta Chromatographic&2007, 18, 130-142.

[21] N. Ramakriskna, KN. Vishwottam, and Kotaeshaydournal of Chromatographi, 2005326-329

[22] ICH, Q2B- Validation of Analytical Procedurediethodology, International Conference on Harmatiiza
Nov, 1996

[23] International Conference on Harmonization, IGA A (R2); Stability Testing of New Drug Substas@nd
Product2003

[24] ICH Steering Committee, International conferenon harmonization (ICH) of technical requiremefus
registration of pharmaceuticals for human usegaiibn of analytical procedure methodology, Gen&g86a

1720
Scholar Research Library



