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ABSTRACT

A simple, precise, specific and accurate high penfnce thin layer chromatographic method has bemrekbped
for the simultaneous determination of Cinitapride&N\T) and Omeprazole (OMZ) in pharmaceutical dosage.
The separation was carried out on Merck HPTLC alwmi plates of silica gel G60 F254, (20 x 10 cm)hw&@s0
um thickness using chloroform : ethyl acetate: methd7.3: 2: 0.7, v/iv/v) as mobile phase. HPTLCasapon of
the two drugs followed by densitometric measuremeastcarried out in the absorbance mode at 277 Time.drugs
were resolved satisfactorily with; Ralues of 0.46 £ 0.01 and 0.68 + 0.01 for CNT aDMZ, respectively. The
linear regression analysis data for the calibratiptots showed good linear relationship witf=R.999 and 0.999
for CNT and OMZ, respectively in the concentrattange of 30-180 ng/spot for CNT and 200-1200 nd/$pio
OMZ. The method was validated for accuracy, preoisspecificity and robustness. The limit of dévectnd
guantitation were 2.79 and 8.46 ng/spot, respeltifer CNT and 18.22 and 55.1 ng/spot, respectifelyOMZ.
The proposed developed HPTLC method can be apfaieidentification and quantitative determinatiofh ©MZ
and CNT in bulk drug and drug formulation.
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INTRODUCTION

Omeprazole is substituted benzimidazole (RS)-6- hmet-2-((4-methoxy-3,5dimethylpyridin -2-yl) methyl
sulfinyl)-1H-benzoimidazole that function as protpaomp inhibitors. It is anti-secretory drug effeetifor rapid
healing peptic ulcer and corrosive esophagitis][1-5

Cinitapride Hydrogen Tartrate is benzamide class dafig (4—Amino—N- [1-(3 cyclohexen-1-ylmethyl)-4-
piperidinyl]-2- ethoxy-5-nitrobenzamide Hydrogen(t)-tartrate) that function as pro-kinetic agent amtiemetic.
Combination of Omeprazole and Cinitapride is apptbin 12th May - 2010 by CDSCO India and manufatis:
marketed by Zydus Cadila Healthcare as Burpex Gapsith dosage regimen of 20 mg Omeprazole and 3 mg
Cinitapride Hydrogen Tartrate. Combination is ugedreatment of gastric ulcer, gastro esophagdhlxelisease
(GERD) & Dyspepsia not responding to omeprazolealo
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Omeprazole is official in Indian PharmacopoeiatiBhni Pharmacopoeia, US Pharmacop [1-3] while Cinitapride
is not official in any pharmacopoeia. Deep literataurvey reveals that numbers of analytical metteod reporte

for the estimation of Omeprazole and Cinitapridesingle dosage forms. Reported methods for estim abif

Omeprazole are Spectrophotometric meth[10,18-19], HPLC[11-13,20-21] HPTLC[14], Non-aqueous
titration[15-16], Polarographic meth(17] and similarly for estimation of Cinitapride aSpectrophotometric
method[22] Colorimetric methg[23], RP-HPLC[24], UHPLC[25], LC-MS/M&J6] and First Derivative
Spectrophotometric Method[27].

But, there is no any analytical method has beeorteg yet for combinaton of these drugs. Therettier presen

research work aims to develop a simple, sensiéigeurate and reproducible method for simultanestimation of
Cinitapride and Omeprazoie combined dosage form by HPTLC mett
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Fig. 1: Structural of cinitapride Fig. 2: Structral of omeprazole

MATERIALS AND METHODS

2.1. Materials:

Working standards of pharmaceutical gr-OMZ (99.80 %, w/w) and CNT99.9 %, w/w) were obtained as ¢
samples fronGalpha laboratories Itd. Ankleshwand Symed labs Itd., Hyderabasll chemicals and reagents
analytical grade were purchased from Merck Chermsjddumbai, Indie

2.2. Selection of analytical wavelenh:
Stock solutions of drugs were prepared in methaaphrately. UV spectrum of 1@§mL of individual drug wa
taken. Further, in situ HPTLC spectral overlairOMZ and CNTwas taken as depicted in figure r

2.3. Instrumentation and chromatographicconditions:

The HPTLC plates were prewashed with methanol atidaaed at 11C°C for 5 min prior to chromatography. T
samples were spotted in the form of bands 6 mmhwidth a Camag 100 microlitre sample syringe (H&oni|
Bonaduz, Switzerland) onlisia gel precoated HPTL aluminum plate 60 F254, [(20 x 10 cm) with 2um
thickness; E. Merck, Darmstadt, Germany, suppligdichrom Technologies, Mumbai] using a Camag Liab&
applicator (Switzerland). A constant applicatioteraf 0.JuL/sec was used and the space betwwo bands was 7
mm. Linear ascending development was carried o20inm x 10 cm twin trough glass chamber (Camagtévia,
Switzerland) saturated with the mobile phase. Thabita phase was consisted chloroform: ethyl acetate:
methanol (7.3: 2: 0.7, viv) and 20 mL was used per chromatography run. dgtamized chamber saturation tir
with mobile phase was 30 min using saturation padsom temperature (°C + 2). The length of chromatogre
run was 80 mm and run time was 20 min. Densitometanrng was performed using a Camag TLC scanner |
the reflectancetbsorbance mode and operated by winCATS softwatel (¥, Camag). The slit dimension was k
at 5mm x 0.45 mm and the scanning speed was 10aonW&e source of radiation used was a dium lamp
emitting a continuous UV spectrum between 200 a@d Am. All determinations were performed at amb
temperature wit a detection wavelength of z nm. Concentrations of the compound chromatograpkece
determined from the intensity of the wised light. Evaluation was by peak areas with limegressiot

1468
Scholar Research Library



Hitesh J. Vekaria et al Der Pharmacia Lettre, 2012, 4 (5):1467-1474

Spectra compasison

Figure 3: Overlain spectra of comparison of CNT and OMZ

2.4. Standard solutions and calibration graphs

Mixed stock standard solution containi30 pg/mL of CNT and 200 pg/mLof OM&as prepared in methanol
dissolving 3 mg of CNT and 2@g of OMZ in 100mL methanol. Mixed stock standard solution washfartdiluted
with methanol to obtain working standard soluti@gms concentration range 30-180ng/spot for CNT and 200-
1200 ng/spot for OMZ Each concentration was applied six times on tHTEC plate. The plate was th
developed using the previously described mobiles¢. The peak areas were plotted against the correspgp
concentrations to obtain the calibration grafLinear calibration curves were generated usingt-squares linear-
regression analysis.

2.5. Sample preparation:

Twenty Tablets were weighed and finely fdered. The powder equivalent to 20 n@MZ) of tablet formulation
were accurately weighed and tséerred to volumetric flask ¢50 mL capacity. 15mlof methanol transferred to
volumetric flask and sonicated it for 5 mins. Thask was shaken and volume was made up to the vnidink
methanol.

The above solution was carefully centrifuged at31@8m fcr 15 min. It was filtered through vacuum filter ng
Whatman filte paper (No.41). The aliquot mL) was transferred into 10 mkolumetric flask. and volume wi
made up to the mark with methanol to give a solutiontaining30 ug/mL of CNT and200 ug/mL of OMZ. The
plate was developed in the previously describedrohtographic conditions. The peak area of the spar®
measured at 277 nm for OMBhdCNT, respectively and the concentrations in the dasnwere determined usil
multilevel calibraton developed on the same plate under the sameticmsdising linear regression equation ¢
amount of drug found were calculated in terms oA8éay as depicted in Table n

2.6 VALIDATION PARAMETER OF THE DEVELOPED METHODS: -

2.6.1 Linearity

The linearity of analytical methodis its ability to elicit test results that awdirectly proportional to the
concentratiorof analyte in sample within a giverange The range ofinalytical method is the inter
between the upper and lower levefsaanalyte that have been demonstrated tdetermined within a suitab level
of precision, accuracy ardithearity.

Standard mixture solution ofNO and OMZ having concentration of 30 t0180 ng/spat CNT and 200 to 1200
ng/spot for OMZ were spotted addveloped as described in proposed methedeldped plates were subjectec
densitometric measurements in absorbance mode atlemgth 2770 nm using Camag TLC Scanner 3
calibration curve shown in figure no. 4 &

1469
Scholar Research Library



Hitesh J. Vekaria et al Der Pharmacia Lettre, 2012, 4 (5):1467-1474
3500
3000 y=15.83x + 112.43
R2=0.999

2500
]
& 2000
=
S 1500 H
a

1000 H

500 -
0 20 40 60 80 100 120 140 160 180 200
Concentration
Figure 4: Calibration curve for Cinitapride
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Figure.5: Calibration curve for Omeprazole
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Figure 6:

Chromatogram of Standard mixture Omeprazole and Cinitapride in Chloroform : Ethyl acetate : Methanol (i.3: 2 : 0.7 v/v/lv)
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Figure 7: Three Dimension Chromatogram of calibration curve

2.6.2 Precision

The precision of an analyticalethocis the degree adigreement among individual test results vthe method is
applied repeatedly to multipfampling of homogenous saptes. It provides an indicaticof random error results
and was expressed esefficient of variatio(CV).

Intra and inter day precision

Intraday and interday precision was determine@ims of % RSD. Intraday precision was determinedrztyzing
in combined solution their respective calibrati@nge for five times in the same day. Interday mieni was
determined by analyzing CNT a@MZ in for five days.

=Procedure for Intraday Precision: From combined standard solution oNT and OMZ 60+400ng/spot,
120+800 ng/spot, 180+1208y/spot werespotted 5 times on same day ateleloped as described in propo
method. Developed plates wesebjected to densitometric measurements in absceb@ode at waveleth 277.0
nm using Camag TLC Scannea3d %RSD was calculated.

= Procedure for Interday Precision: From combined standard solution of CNT and OMZ 60+406pgf,
120+800 ng/spot, 180+02 ng/spot werspotted 5 times on different days ateleloped as described in propo
method. @veloped plates were subjected to densitometricsurements in absorbance mode at wavith 277.0
nm using Camag TLC Scannea3d %RSD was calculated.

2.6.3 Accuracy

Accuracy may often be expressed as percentageagcdi/was determinedy calculating the recovery of CNT al
OMZ by application of the analytical method to mixtumdshe drug product contents to which known amaft
analyte have beerdded within the range ofthe meth

Tablet formulation solution:-

Weigh accurately 200ng equivalent weight of tablet powder and dissohed50 mL of methanol to g
concentrations 60dg/mL of CNTand 4000Qug/mL of OMZ from this solution 1 mL watransferred into a series
of 10 ml volumetric flask i.dabeled a’50%, 100%, 150%.

Standard stock solution:-

Accurately weigh 100 mg of OMZnd 15 mg of CNBtandard were transferred to 50 mL of volumetrskl The
volume was adjusted to the mark h methanol. Thus final solution of mixture ofNT andOMZ obtained contain
300+200 pg/mL. from this solution1.0 mL, 2.0 mL, 3.0mL were transferred into a series of above 1(
volumetric flask. Samples wergpotter and developed as described in progoseethoc Developed plates were
subjected to densitometric measurements in absceb@ode at waveleth 2770 nm using Camag TLC Scanr
3.The mean % recovery from of peak areas calcu
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2.6.4 Specificity

Specificity of the method was determined by meansomplete separation of pure drugs in the presefcgher
excipients normally present in the formulation. Tégecificity of the method was ascertained by ppakty
profiling studies. Peak purity of CNT and OMZ wassessed by comparing their respective spectrureait gtart
(S), peak apex (M) and peak end (E) position ofsihats as shown in Table no. 3. The peak purity dedsrmined
on winCATS software using statistical equation.

2.6.5 Selectivity

Selectivity is the procedure to detect qualitaivehe analyte in presence of components thgtempected to be
present in the sample matrix. Commonly used exetpipresent in selected tablet formulation wer&espinto a
preweighed quantity of drugs. The absorbance wasured, and calculations determined the quantiteodrugs
as shown in table no.3

2.6.6 Limit of Detection (LOD)

The L.O.D. was estimated from the set of 5 calibraturves.

LOD = 3.3 x (S.D./Slope)

Where,

S.D. = Standard deviation of the Y- interceptshef 5 calibration curves.
Slope = Mean slope of the 5 calibration curves.

LOD of CNT and OMZ is described in table 1

2.6.7 Limit of Quantification (LOQ)

The L.O.Q. was estimated from the set of 5 calibraturves.

LOQ =10 x (S.D./Slope)

Where,

S.D. = Standard deviation of the Y- interceptshef 5 calibration curves.
Slope = the mean slope of the 5 calibration curves.

LOQ of CNT and OMZ is described in table 1

2.6.7 Robustness

The robustness of the method was established bgdunting small changes in mobile phase compositiod
chromatograms were run. The amount of mobile phatamber saturation time, time from spotting to
chromatography and from chromatography to scangit min) and development distance from spot apfibo
was varied in the range of = 5%. The The robustoésse method was determined at three differenteatration
levels of 30, 60, 90 ng/spot for CNT and 200, 4800 ng/spot for OMZ and %RSD calculated as shownhaible
no.1l

RESULTS AND DISCUSSION

The TLC procedure was optimized with a view to depean assay method for the simultaneous estimatfi@NT
and OMZ. The standard solutions of both the drugsewspotted on the TLC plates and run in diffesmivent
systems. The mobile phase consisting of chlorofathyl acetate: methanol (7.3: 2: 0.7, viv§gve sharp and
symmetrical peaks with the Rf values of 0.46 + Ga@dl 0.68 + 0.01 for CNT and OMZ, respectively. Wielfined
spots were obtained when the chamber was satusétiednobile phase for 20 min at room temperatuie £2°C).
A combined densitogram of mixed standards and 3wDmatogram showing peaks of CNT and OMZ in diffiére
concentrations at 277 nm are depicted in FigunedsFagure 7, respectively.
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TABLE 1: Regression analysis data and summary of Vaation parameter for the proposed method

ST Parameters Results
No Cinitapride Omeprazole
1 Linearity Range 30-180 ng/spot 200-1200 ng/spot
2 Regression equation y=15.83x+112.4 y=7:8683.8
3 Correlation coefficientR? 0.99¢ 0.999
4 | % Recovery 98.80 — 100.74 99.14 — 100.48
Precision (%RSD)
5 | Interday 0.50 — 0.65 028-049
Intraday 0.59 -0.82 0.57 -0.87
6 LOD (ng/spot 2.7¢ 18.22
7 LOQ (ng/spot 8.4€ 55.2]
8 Robustness (%RSD ) 0.52 - 0.92 0.19 — 0.65

Table 2: Analysis of marketed formulations

. o) e
Capsule Label claim (mg) | Amount of drug found £ RSD (%) n=6

CNT : OMZ *CNT * OMZ

(BURPEX) 3:20 99.93+1.28 100.06%0.77

Table 3 : Specificity and Selectivity study

Parameter CNT [0]\V4
Specificity 99.26 % 99.16%

r (S, M) =0.9998| r (S, M) =0.9999
r(M, E) =0.9999| r (M, E) = 0.9997
Selectivity Selective Selective

Peak purity

CONCLUSION

The developed HPTLC technique is precise, specifiost and accurate method for analysis of OMZ @Nd in

pharmaceutical preparations. Statistical analysizgs that the method is suitable for the analg§i®meprazole
and Cinitapride as bulk drug and in pharmaceufimahulation without any interference from the exeigs. It may
be extended to study the degradation kinetics ok@arole and Cinitapride and also for its estinmatio plasma
and other biological fluids. The proposed TLC melhs less expensive, simpler, rapid, and more llexthan
HPLC.
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