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ABSTRACT

Simple sensitive and accurate spectrophotometric methods have been de-
veloped for the estimation of metocl opramide hydrochloridein pharmaceu-
tical dosage form. Methodsl, |1 are based on reactions of para amino phe-
nol and catechol with metoclopramide hydrochloridein presence of sodium
carbonate with maximum absorbance at 450 and 480 nm respectively. Method
I11 is based on the reaction of drug with salicylaldehyde. It gives Schiff
base. It shows maximum absorbance at 405 nm. The proposed methods
were validated statistically. Recovery of methods were Carried out by stan-
dard addition method. Thelinearity wasfound to be 10-50 pg/ml, 5-50 pg/mi
and 5-50 pg/ml for methodsl, I1, 111 respectively. Thelow valuesof standard
deviation and percentage RSD indicate high precision of the methods. Hence
they are useful for the routine estimation of metoclopramide hydrochloride
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INTRODUCTION

M etoclopramide hydrochlorideischemically 4-
amino 5-chloro-N-2 (diethyl amino) ethyl 2 methoxy
benzamidehydrochloride. Itisindicated for antiemetic
action. Thedrugisofficialy reportedin BPY,1P2 and
USPS. BPY describesliquid chromatographic method
in presence of sodium octane sulphonate and sodium
acetate, adjusting pH at 3.8 with glacia acetic acid.
|P2 describes extractive spectrophotometric technique
.USP= describes liquid chromatographic method.
Some spectrophotometric methods>*" were reported
for assay metocl opramide hydrochloridefromitsphar-
maceutica dosage. HPLC*#2 Fluorimetric®, poten-
tiometri c?”-? and amperometric™ methodswerere-
ported for assay of drug from pharmaceutica prepara:
tion. HPLC* method was al so reported for determi-
nation of drug.
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Structure

MATERIALAND METHODS

A SHIMADZU UV-160A doublebeam UV -VIS-
IBL E recording spectrophotometer with pair of 10mm
matched quartz cellswas used to measure absorbance
of thesolution. A SHIMADZU andytical balancewas
used.

A Sartoriousanalytical balancewith 0.01 mgwas
used.
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TABLE 1: Optical and regression valuesof drugin different
methods

Parameter I meltlhods m
A max (nm) 450 480 405
Beer Law limits 10-50 550 550
| (ugbl ml)
Molar Absorptivity 3 3 3
(I/mol. cm) 1.488x10° 1.4172x10° 5.7042x10
Sandell’s sensitivity
(mcg/em?/0.001A.U) 0.365  0.094231 0.365
Correlation coefficient
(r*)Regression equation  0.9999 0.9979 0.9998
(y=b+ac)
Slope (a) 0.0042 0.004 0.0161
I ntercept 0.0013 -0.0021 -0.0013

Paraamino phenol, catechol, sdicylaldehydeand
sodium carbonate of A.R. gradewere usedinthe study.

Prepar ation of standard solution and reagents

Metocl opramide hydrochloride stock solution (ug/
ml) was prepared in double distilled water. Fromthis
stock solution, working standard solution for method |
(1200-500ug/ml), method I1 (50-500 pg/ml) and method
111 (50-500 pug/ml) were prepared by appropriatedilu-
tions.A 0.05% (W/V) solution of paraamino phenoal,
0.04 % (W/V) solution of catechol, 6% (W/V) of so-
dium carbonate were prepared in distilled water. 8 %
(V/V) solution of salicylaldehydewas preparedin ab-
soluteacohal.

EXPERIMENTAL

Method | (with paraamino phenol)

Aliquots of the working standard solution of
metoclopramide hydrochloride (100-500 pug/ml) were
transferredinaseriesof 10 ml volumetricflask. Then1
ml of paraamino phenol and 1 ml of sodium carbonate
solution were added. Solutionswereallowed to stand
for 15 minutes and volume was adjusted with double
distilled water .Absorbance of resulting solutionswere
measured at 450 nm.

Method Il (with catechol)

Aliquots of the working standard solution of
metocl opramide hydrochloride (50-500 pug/ml) were
transferredinaseriesof 10 ml volumetricflask. Then 2
ml of catechol and 1.5 ml of sodium carbonate solution
were added. Solutions were alowed to stand for 45
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minutesand volumewas adjusted with doubledistilled
water .Absorbanceof resulting sol utionswere measured
at 480 nm.

Method 111 (with salicylaldehyde)

Aliquots of the working standard solution of
metocl opramide hydrochloride (50-500 pug/ml) were
transferredinaseriesof 10 ml volumetricflask. Then 2
ml of salicyladehydeadded. Solutionsweredlowedto
stand for 10 minutes and volume was adjusted with
absoluted cohol. Absorbance of resulting solutionswere
measured at 405 nm.

Esimation from tablets

Twenty tablets of labelled claim 10 mg of
metoclopramide hydrochl oride were wei ghed accu-
rately, averageweight of each tablet was determined.
Tabletswerecrushed into fine powder. An accurately
weighed quantity of powder equivalent to 10 mg of
metocl opramide hydrochloridewastransferredinto a
beaker and it was shaken with 50 ml of doubledistilled
water andfiltered. Thefiltrate and the washing were
collectedina100. ml volumetricflask. Thisfiltrateand
the washing werediluted up to themark with double
digtilled water to obtain final concentration 100 pug/ml.
This solution was used for method I, I1, 111 respec-
tivey.

Appropriate aliquotsof drug solution weretaken
and theindividual assay procedureswerefollowed for
theestimation of drug contentsintabl ets. The concen-
tration of thedrugin thetabletswas cal culated using
calibration curve. Therecovery experiment was car-
ried out by standard addition method. Results of analy-
ssaegiveninTABLE 1.

RESULT AND DISCUSION

Inthe method suggested above para-amino phenol
and catechol reacts with primary amine group of
metoclopramidehydrochlorideinbasic mediumtogive
chromogen while salicyla dehydereactswith thedrug
to giveschiff base. The absorbance of theresulting so-
lution wasmeasured at respectivewave ength of maxi-
mum absorbance. Thevariousparametersinvolved for
maximum colour devel opment for these methodswere
optimized.
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TABLE 2: Resultsof recovery of drugwith different reagents

Reagent Amount label Amount of standard Total amount  Percent Standard Per centageof relative
claim (ug/ml) added (ug/ml) recovered recovery(%) deviation standard deviation (C.0.V.)

Para 10 0 9.994 99.94 0.13017 1.30169
Amino 10 10 19.8%4 99.47 0.1222 0.61442
phenol 10 20 29.999 99.99 0.1840 0.6135
10 30 39.93 99.825 0.1102 0.27605

10 0 9.999 99.99 0.140806 1.840

Catechol 10 10 19.999 99.995 0.1480 1.840
10 20 29.391 97.97 0.2611 0.8119

10 30 40.183 100.457 0.2852 0.7096

10 0 9.994 99.94 0.0474 0.4742
Salicyl 10 10 20.0178 100.089  0.03047 0.15233
Aldehyde 10 20 30.0089 100.029  0.02362 0.0787
10 30 39.866 100.336 0.237 0.1338

Spectral propertiesof metoclopramidehydrochloride

With para-amino phenol

With catechol

With salicylaldehyde

T ane T

I

[}
/
f
'
Q-

ey =

10

naoed |||

aamr |

A50F

d . !:j-
qam » i 1 i b

3N a0 4SI0E BN B0

Some of the previous methods reported were ex-
tractive spectrophotometric methods and diazotization
of primary aminegroup of substratewhichwasfurther
coupled with suitabl e reagent to form chromogen e.g.
|.P2 reports extractive spectrophotometric method.
B.PY and U.S.P@ report liquid chromatographic
method for determination of metocl opramide hydro-
chloride. Methods reported by Shingbal D.M 47912131
and co-workers, Kamalapurkar O.S. and co-work-
erdiol Zarapkar S.S and co-workerg?4%%, Ramappa
P.G. and co-workerg*® etc suggested diazotization re-
actionwhichinvolvescritica parameters. Themethod
suggested by S.Grokowsky and coworkers® involves
precipitation of drugin acidic medium and itsfurther
extraction in chloroform where asmethod suggested
by AminA.S. involvesoxidation of metoclopramide
in presence of Fe-phenonthroline complex and other
method involvesaddition of excessof Ce** ionsto Fe-
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phenonthrolinecomplex. Thesemethodssuggested was
found to betimeconsuming, tediousand costlier hence
arenot convenient for routineanayss.

The proposed methodsare smple, sensitive, accu-
rate, preciseand reproducible. These methods can be
directly applied to the drug to form chromogen. The
coloured complex formed werefound to be stablefor
morethan 30 min. Sincecritica reaction conditionsare
avoided themethod stated isvery smple. Colour forming
reagents are easily available and al so work out to be
very economical range.

Theresult of recovery experiments al so denoted
that theresultsof anaysisby the present method arein
excdlent agreement with those obtained by officid meth-
ods. The valuesof percentagerecovery are between
99.81-100.547 % of thelabel amount, clearly indicat-
ing that the method dose not involve any interference
from starch, tac etc. Themolar absorptivity va ues of
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coloured complexeswith three different reagent range
from 1.4172 x 10°t05.7042 x 10°Lit/ mole.cmindi-
catingthat methodisquitesengitive. Thevauesof stan-
dard deviation, relative mean deviation, coefficient of
variationgiveninTABLE 2 aresufficiently low indicat-
ing the proposed methods are quite sensitive and accu-
rate. Methods can also be applied for determination of
stability of druginformulation such astablets. Hence
these methods can be successfully applied for routine
estimation of metocl opramidehydrochloridein bulk and
pharmaceutical dosageform even at low concentra-
tion.

ACKNOWLEDGMENTS

Authorsexpresssincerethanksto the Principa and
head of chemistry department of D.G Rupardl college
and Dr. V.J.Doshi, Zandu pharmaceutica, Mumbai for
encouraging and providing laboratory facilities.

REFERENCES

[1] British Pharmacopoeia, Her Majesty’s Stationary
Office, London, 1-3, (2008).

[2] ‘Indian Pharmacopoeia’, Controller of Publication,
Delhi, 1-3, (2007).

[3] United States Pharmacopoeia, US Pharmaceutical
Convention Inc., Rockville, Washington DC, USP
31 NF 26, 1-3, (2008).

[4] D.M.Shingbal, S.D.Nak; Indian Drugs, 18(19),
441-443(1981).

[5] R.GBhatkar, S.K.Chodankar; East Pharm., 43(24),
279 (1981).

[6] J.Emmanuel, T.V.Yegyanaranan; East Pharm.,
43(24), 285 (1981).

[7] D.M.Shingbal, K.V.Sawant; Indian Drugs, 16, 239-
341 (1982).

[8] S.Groskowsky, Z.Ochocki, G.Krzemieniewska;
Farm.Pol., 40(6), 341-342 (1984).

[9] D.M.Shingbal, S.V.Joshi; Indian Drugs, 21(11), 517-
19 (1984).

—— Fyll Peper

[10] O.S.Kamalapurkar, J.J.Chadasama; Indian Drugs,
20(7), 298-299 (1983).

[11] O.S.Kamaapurkar; R.S.Priolkar, Sanjay; Indian
Drug, 20(3), 108-110 (1982).

[12] D.M.Shingbal, V.S.Velingkar; Indian Drugs, 25(1),
529-531 (1988).

[13] D.M.Shingbal, H.S.Kuchadkar; Indian Drugs,
25(2), 75-76 (1987).

[14] S.S.Zarapkar, A.K.Desmukh; Indian Drugs, 28(2),
108-109 (1990).

[15] S.S.Zarapkar, S.R.Mehra; Indian Drugs, 26(7), 357-
359 (1989).

[16] P.G.Ramappa, S.Revanasiddappa, H.D.
Revanasiddappa; Indian Drugs, 36(6), 381-384
(1999).

[17] A.S.AAmin, GH.Ragab; Anal.Sci., 19(5), 747-75
(2003).

[18] C.M.Riley; J.Pharm.Biomed.Anal., 2(1), 81-89
(1984).

[19] S.K.Whaba Khalil; J.Lig.Chromatogr., 9(1), 157-
156 (1986).

[20] A.A.Fatim, GV.Willams; Drug Dev.Ind.Pharm.,
15(9), 1365-1373 (1989).

[21] A.PFairhead, S.GBrooks, K.R.Butter Worth, B.A.
Mangham; Food Chem.Toxicol., 27(5), 341-345
(1989).

[22] C.Hutchings, A.D.Scott, S.PA.Routedge; The Drug
Monitt, 12(3), 293-296 (1990).

[23] H.Y.Aboul-Enein, M.R.Islam; Toxical.Environ.
Chem., 26(1-4), (1990).

[24] B.J.Shields, J.J.Mackichan; Lig.Chromatogr., 13,
2643-2659 (1990).

[25] N.H.Foda; Anal.Lett., 27(3), 549-559 (1994).

[26] H.L.Rao, A.R.Aroor; Indian Drugs, 28(4), 195-196
(1991).

[27] S.Singh, S.Shukla, I.C.Shukla; J.Inst.Chem., 62(3),
126 (1990).

[28] C.Diaz, J.C.Vida, J.Gdban, J.Langa; Electro-Anal.
Chem.Intrafacial Electrochem., 258(2), 295-302
(1989).

[29] A.A.Badwan, O.A.Jawan, L.Owais; Inst.J.Pharm.,
28(1), 41-46 (1986).

—— a%a['yttaa[’ CHEMISTRY
A ndian W



