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ABSTRACT

Different UV spectrophotometric methods have been developed for the
estimation of cinitapride (CNP) and pantoprazole (PNP) in both bulk and
capsule dosage form. Both the drugs were well soluble in methanol. CNP
and PN P showed maximum absorption at 262nm and 290nm respectively
using methanol as solvent. CNP obeyed Beer’s law, showing linearity in
therange of 4-20and PNP at 5-30pg/ml with correlation coefficient of 1 for
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both. Method A is based on standard absorbance, method B involves
determination of the Area under curve (AUC) and method C makes use of
second derivative of the Zero order spectrum. The developed methods
were analyzed for specificity, limit of detection (LOD), limit of quantifica-
tion (LOQ), linearity of response, precision and accuracy. Thus the pro-
posed method could be adopted for routine analysis of the formulation.
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INTRODUCTION

Cinitapride™ (CNP) isasubstituted benzamide
gastroenteric prokinetic agent acting viacomplex, but
synergigtic effects on serotonergic 5-HT2 (inhibition)
and 5-HT4 (stimulation) receptor and dopaminergic D2
(inhibition) receptorsin the neurona synapsesof the
myenteric plexi; it isused asan anti-ul cerative drug.
Pantoprazoleisanirreversible proton pump inhibitor
which, at thetherapeutic dose of 40mg, effectively re-
ducesgastric acid secretion®. Cinitaprideischemicaly
4-amino —N-[1-(3-cyclohexen-1-ylmethyl)-4-
pi peridinyl]-2-ethoxy-5-nitrobenzamide. Pantoprazole
ischemically 6-(difluoromethoxy-2-[ (3,4-dimethoxy
pyridine-2-yl) methyl sulfynyl] -1H-benzimidazole. Ex-

tengveliteraturesurvey reved sthat only first derivative
and HPTL C method hasbeen reported so far for the
combination. RPHPLC method and UV spectropho-
tometricmethods have been reported for CNP¢ and
PNP"8individudly. Theaim of thiswork isto develop
simple, accurate, preci se spectrophotometric methods
for the determination of pantoprazoleand cinitapridein
bulk and capsul e dosage form. Method A isthe stan-
dard absorbance method invol ving the determination
of CNP and PNPin methanol followed by measuring
theabsorbanceat 262 and 290nm respectively. M ethod
B involvesdetermination of theAreaunder curveof the
spectrum obtained in method A and method Cinvolves
the derivatization of the Zero order spectrum obtained
in method A where the second order spectrashowed
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wereweighed in two separate 50ml volumetric flasks.
Dissolved in 10 ml of methanol and made up to vol-
umewith methanol. Dilutionsranging from 4-20pg/ml
of standard CNP and 5-30ug/ml of standard PNP
solutionswere prepared using methanol. Thefina di-
lutionswere scanned in ultraviol et region 200-400nm
against methanol blank. PNP showed maximum ab-
sorption at 290nm and CNP at 262nm (figure 1, 2).
Both CNPand PNPobeyed Beer’s law('? in the con-
centration range of 4-20ug/ml and 5-30pg/ml respec-
tively (figure3).

Prepar ation of samplesolution

The capsule dosage form contains CNP as ex-
tended rel ease tablet and PNP as enteric coated tab-
let. Thusboth the componentswere analyzed as sepa-
rateentities.

ASSAY

Method A: Sandard absorbancemethod
Estimation of CNP

20 tablets of CNP were accurately weighed and
crushed to fine powder. Tablet powder equivaent to
10mg of the CNPwasweighed ina100 ml volumetric
flask, shekenvigoroudy with sufficent amount of metha:
nol for half an hour. Finally the sol ution wasmadeup to
volumewithmethanol. Thesolutionwaswell shakenand
filtered through Whatmannfilter paper (No.41). Thefirst
few ml of thefiltrate wasdiscarded and diquot quantity
of thefiltratewasdiluted to obtainafina concentration
of 10pg/ml of CNP. The absorbance of the resulting so-
|utionwasmeasured at 262nm against methanol blank.

Estimation of PNP

20 tablets of PNP was accurately weighed and
crushed to fine powder. Tablet powder equivaent to
50mg of PNPwasweighed ina100ml volumetricflask,
shaken vigoroudy with sufficient amount of methanal for
half an hour and findly made up to volumewith metha:
nol. Theresulting solutionwasfiltered through Whatmann
filter paper (N0.41). Thefirst few ml of thefiltratewas
discarded and sufficient quantity of thefiltratewasdi-
lutedwithmethanol toobtainafind concentration of 15ug/
ml of PNP. The absorbance of theresulting solutionwas
measured a 290nm against methanol blank.
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Figure5: AUC of PNP
Method B: Area under the™

TheAUC (areaunder curve) method involvesthe
calculation of integrated val ue of absorbancewith re-
spect to the wavelength between the two selected
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wavelengthsA1 and A2. Thewavelength rangeis se-
lected on the basis of repeated observations so asto
get thelinearity between areaunder curve and con-
centration. The standard spectraobtainedinthelin-
earity characterization and the sampl e spectraobtained
in method A were used. TheAUC for CNP (figure4)
were determined between 239.8 and 296.4nmfor both
standard and sample. Similarly for PNP, theAUC (fig-
ure 5) between 248.4 and 314.0 nm for both stan-
dard and samplewere determined. The calibration
graph was plotted between AUC and concentration.
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Figure6: Overlain second derivative spectra of CNP and
PNP
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The sampleAUC wasinterpolated on therespective
linearity chart of theAUC and the concentration was
determined.

Method C: Second derivative?

Derivative spectrophotometry invol ves the con-
version of norma spectrumtoitsfirst, second or higher
derivative spectrum. The second derivative (D?) spec-
trumistheplot of the curvature of the D°spectrum or
aplot of d?A/ di?against L. The zero order spectra
obtained inthelinearity characterization and method
A were derivatized to get second order spectra. CNP
showed a negative maxima at 262nm and PNP at
290nm (figure 6). The amplitude of the negative
maximawere measured and plotted against concen-
tration to determinethelinearity. The sample ampli-
tudeswereinterpol ated on the respectivelinearity chart
of the derivative spectraand the concentration was
determined

Recovery studies

Therecovery studieswere carried out on spiked
samples by adding predetermined amount of stan-
dard drugsto the respective sample. About 20, 40
and 100% of standard drugs were added to the
sample solutions and the absorbance was measured
against methanol blank. The percentage recovered
was ca culated. Therecovery studieswere performed
at threelevel sto confirm the accuracy of the above
said methods.

TABLE 1: Optical parameter sof CNPand PNP

Cinitapride Pantoprazole
SNo  Optical Parameter Method Method

A B C A B C
1. Waveength Amax 262 nm 262nm 262nm 290 nm 290nm 290nm
2. Molar absorptivity 22557.89 14746.97
3. Beer’s law limit pg/ml 4-20 4-20 4-20 5-30 5-30 5-30

. . = + = + = + = + = - = +

i Repesinauaion V7S ¥SOEr SO yoOM o omec v 02
5. Sope 0.05602 0.882 0.478 0.03815 0.955 0.215
6. Intercept 0.00029 0.052 0.085 0.001 -0.095 0.035
7. Correation coefficient 1.0 0.9990 0.999 1.000 0.9990 0.999
8. Sanddl’s sensitivity 0.0178 0.0260
9. LOD 0.03366 0.4144
10. LOQ 0.10200 1.2560
11. RSD 0.4710 0.9901 1.1310 0.8022 0.9548 0.4782
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TABLE 2: Result of tablet assay

Method A Method B Method C
% % %
Drug Amount RSD Amount RSD Amount RSD
Present % Present % Present %
+SD +SD +SD
100.85+ 101.24+ 100.91+
CNP 0.65 0.6445 10 0.9901 1.14 1.13
100.82+ 99.79+ 99.63+
PNP 0.80 0.9825 0.952 0.9548 0.476 0.478

*mean of threedeter minations
TABLE 3: Recovery studies

Amount of drug

% Recovery by the

Drug added proposed methods
Sample Standard Method Method Method

A B C
16 101.35 100.75 100.75
CNP  8ug/ml 3.2 100.67 99.22 101.20
8.0 99.99 100.74  99.49
3.0 100.75 100.35 101.00
PNP 15ug/ml 6.0 101.30 99.70 101.00
15.0 100.46 98.36  101.02

*mean of threedeter minations

RESULTSAND DISCUSSIONS

CNPand PNPboth werefound to obey Beer’s law
intheconcentration range of 4-20ug/mland 5-30pg/ml.
Both PNP and CNP showed good linearity shown by
correlation coefficient value equal to 1.0. Theoptical
parametersof CNPand PNPwithrespecttodl thethree
methodsare presented in TABLE 1. The percentage of
theindividua drugsintheformulation accordingtothe
four methods were caculated and presented in the
TABLE 2. Theresultsof the anaysisshowed that the
amount of drugswerein good agreement with thelabel
claim of theformulation. Theaccuracy of the proposed
method were determined by recovery studies. There-
covery sudieswere carried out on spiked samplesand
cdculatedfor dl thethreemethods. Thepercentagesre-
covered werefoundto bein therangeof 98-101 repre-
sentedin TABLE 3which showed that theexcipientsin
theformulaiondo not interferewiththeandysis.

CONCLUSION

The above methods devel oped for the estimation

of CNP and PNP werefound to possesgood linearity
of response, specificity and accuracy. The methods
aresmple, economical and easy to perform. Thusthe
proposed methods could beapplied for routineandysis
of thesedrugs.
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