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ABSTRACT

Two spccl‘mph‘(\imﬂd!ic methods were developed for the quantitative determination of metoclopramide  hydrochloride and
its dosage forms. The first method (method 1) is based upon the interaction of the drug with 3-methyl benzothiazolinone-2-hydrazone
(MBTH) 1n the presence of fernic chloride as an oxidizing agent, where a violet colour is formed that measured at 2. 555 nm in an
aqueous media. The second method (method 1) is based upon the interaction of the chloroformic extract of the drug free base, after
alkahmization . with 1.3-dinitrobenzene (DNB), where a charge-transfer complex product is formed that measured at A 381 nm in
chloroform. The two proposed methods are accurate, sensitive, reproducible and applicable for the analysis of mctoclopramide in

the pure form npd i‘n 1ts dosage forms (tablets and injections). The results obtained are compared with those of the titrimetric and UV
measuremnent official B.P. 1998 method showing good agreement.

INTRODUCTION

Chemically , metoclopramide HCl is 4-amino-5-
chloro-N-(2-dicthyl-amino ethyl)-2-methoxybenzamide
hydrochloride monohydrate. It is indicated for nausca,
vomitng, hiccup and digestive dyskinesias. Several
methods were reported for the determination of meto-
clopramide including: titrimetry ) fluorimetry » spec-
trophotometry 7, 1H-NMR-spectroscopy @) and high
performance  liquid  chromatography @11, The  3-
methylbenzothiazolinone -2-hydrazone reagent (MBTH)
was previously utilized for the estimation of salbutamol
sulphate and its formulations (%13 Also, the 13-
dinitrobenzene (DNB) acceptor was utilized in the
charge transfer complexation reaction for determination
of certain aromatic hydrocarbons (4)- The use of chlora-
nil and bromanil aceeptors for estimation of metoclopra-
mide was reported (5 The official pharmacopoeial
methods (B.P. 1998 6 and USP 1995 47 ) for estima-
tion of metoclopramide HCI are titrimetrically, that re-
quires at Jeast 300 mg of the drug for its determination.

In the present study, we introduce two spectro-
colorimetric methods for the estimation of metoclopra-
mide HCl in the different pharmaceutical preparations.

EXPERIMENTAL
Apparatus : Shimadzu 260 uv, uv-visible self recording
spectrophotometer.
Materials and Reagents:

Metoclopramide HCl: was obtained from laboratories
Delagrange-Paris; Standard stock solution is prepared in
concentration of 100 mg/100 mi distilled water.

3- Methylbenzothiazolinone - 2 - hydrazone (MBTH):
was obtained from Aldrich Chem. Co., U.S.A. ; Stan-
dard stock solution, 100 mg/100 ml in distilled water .

I;"Ric chloride reagent: 1% wl/v solution in dist. water,
teshly prepared.
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1,3-Dinitrobenzene (DNB): was obtained from Fluka
AG, Chem. Gemmany; Standard stock solution
100mg/100 ml chloroform,

Sodium hydroxide solution: 1.25 M. in distilled water.
Hydrochloric acid : 0.1 M. in distilled water.
Chloroform; Prolabo.

Primperan tablets; labelled to contain 10 mg of
metoclopramide 11Cl per tablet.

Primperan injections; labelled to contain 10 mg of
metoclopramide HCI per ampoule.

Tablets and injections were obtained from Memphis Co.
for Pharm. Chem. Ind., Cairo, Egypt

Procedures:
A) Authentic Powder.
Method I (MBTH-method):

Appropriate volumes of the standard stock
solution of the drug ranged from 0.1-1 ml were
transferred into series of 25 ml-volumetric flasks.
Exactly, 5 mls of ferric chloride solution followed by 3
mls of MBTH reagent were added. The reaction mixture
was allowed to stand for 30 minutes, then completed to
the volume with distilled water and the absorbance was
measured at A 555 nm against the corresponding reagent
blank.

Method IT (DNB-method):

To 20 ml of the standard stock solution of the
drug, 15ml of 1.25M. sodium hydroxide solution
was added. The mixture was then extracted with
three 30 ml quantities of chloroform, and filtered
through sodium sulphate (anhydrous ) . The combined
extracts were transferred into 100 ml volumetric
flask and completed to the volume with chloroform.
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An appropriate volumes of the chloroformic cx'imcl ol
the drug ranged from 0.5-2.5 ml were ireated with 5 ml
of DNB reagent. The mixture was heated on a yvmcr
bath at 60°C for 15 minutes, then cooled and transferred
quantitatively to a 10.ml volumetric (lasks. The rc:wlifm
mixture was then completed to the volume with
chloroform and the absorbance was measured at

maximum at A 381 nm against the corresponding reagent
blank.

B) Application to pharmacentical preparations:

1) Primperan tablets:

Twenty tablets were finely powdered and an
accurately weighed amount cquivalent to 100 mg of
drug was added 1o 50 ml of 0.1 M hydrochloric acid.
The mixture was heated on a water bath at 70°C for 15
minules, then cooled, completed to a 100 ml with
distilled water and filtered. An appropriate volumes of
the filtrate were subjected to the reaction procedures

(method I and 11) as described above |
2) Primperan injections:

An accurately measured volume of the injection
cquivalent to 100 mg of the drug was transferred into a
100 m] volumetric flask. An appropriate volumes of the
mixed solution were subjected to the reaction procedures
(method I and 1) as described above.

RESULTS AND DISCUSSION
Method (1) MBTH-method:

It has been reported that MBTH Joses a proton apg Wo
clectrons 10 form the clectrophilic intermediage that
undergoes clectrophilic substitution with phenols in g,
ortho and para  posilions (o produce  coloyreg
product 1219, Metoclopramide has only one frec orfhg
position and hence it was readily attackable by (he
clectrophilic intermediate at the position of the highly
clectron densily giving the  diazonium  derivative
according 10 the following pathway ( Scheme 1) :

It was found that 5 ml of 1% ferric chloride
solution as an oxidizing agent; 3 ml of 0.1% MBTH
reagent and allowing to stand for 30 minutes at room
temperature (25°C) are the optimal conditions to obtain
maximum constant absorbance readings. Different
oxidizing agents were tried in the reaction including
FeCly, KpCryO7 and Cen(SO4)4 , only lieCly gave high
colour intensity. Higher temperature above 60°C led o
decomposition of the resulting product.

The absorption graphs of metoclopramide HCI
alone showed A max at 308 nm and that of MBTH
reagent at A 217 nm, whilc that of the reaction product
showed maximum at A 555 nm in the aqueous media
Fig. (1, 2). Stoicheiometric relationship of the reactants
(drug: MBTH) was found to be 1:1 using the continuous
variation method®? Fig. (3).
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Scheme (1) suggested reaction pathway of wetoclopramide with MBTH reagent:
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Fig.(1) Absorption spectra of (a) metoclopramide 20 pg
ml-! in dist water (b) MBTH 10 pgml-lin dist.
water and (c) DNB 20 ygml! in chloroform.
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Fig.2)  Absorption spectra of 24  pg/ml-1

- metoclorpramide HCL with MBTH.

This was expected hence mctoclopramide has only one
frec ortho position.

Beer's law was obeyed in the concentration
range (4-40) ug.ml-1 in the final measured solution. The
molar absorptivity has been found to be 11072 liter
mole-l.cm™], indicating high sensitivity. The calibration
graph was described by the regression equation A = a
+bc obtained by the least-squares method @9); where :

A is the absorbance,

b = slope,

¢ = concentration in mg% in the final measured
solution. The value of a was - 0.001 and that of b was
0314.

a = intercept,
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Fig.(3) Job's curve of equimolar solution of
metoclopramide. HCL & MBTH (2 x 10-3 M) at
555 nm.

Method I (DNB-method):

Alkalinization of metoclopramide HCl with
sodium hydroxide, followed by the chloroformic
extraction of the {ree base of drug was cssential for the
interaction with DNB reagent. The terminal aliphatic
amine of drug acting as n-donor and the Il-electron
acceptor of dinitrobenzene have led to charge-transfer
complexation reaction, followed by radical ion
formation. Chloroform, the chosen extraction solvent,
was also an appropriate medium for charge-transfer
complexation, as it has the desired solubilizing,
lipotropic characteristic and reasonable degree of
polarity. The reaction pathway may be suggested as
follows ( Scheme 2):

1t has been found that 5 mls of DNB reagent was
adequate for the complexation reaction. The colour of
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Scheme (2) Suppested reaction pathway of metoclopramide with DNB acceptor in chloroform.

the complex reached its maximum intensity and stability
on heating in a water bath at 60°C for 15 minutes.
Higher temperatire over 60°C led 1o dissociation of the
formed complex. The absorption graphs of the drug
showed 2. max at 305 nm, and that of DNB acceptor at
247 nm, while that of the complex showed a high
abworption band at 2 381 nm in chloroform Fig. (4).

1.0

The absorption spectra of DNB complex showed
charactenistic  absorption hands  frequently  with
numerous vibrational maxima. This is essentially a
summation of the bands charactenstic of neutral DNB
and its radical amons. The molar ratio of the reactants
(donor. acceptor) was found 1:1 by applying the Job's
continuous  vanation method Fig. (5). This was
expected, where the more basic terminal aliphatic amine
moicty was only utilized in the complexation reaction,

in view of the weak basicity of the aromatic amino
£roup or the amidic nitrogen.

0.5}
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A lincar relationship was obtained for the
absorbance of the complex when the concentration of
the drug was in range 10-50 pgml! in the final
measured solution. The molar absorptivity has been
found 1 be 10629 Lmole-1 em-1, indicating high
scusiivity. The regression A = a 4+ be describing the
calibration praph was A = .0.009 4 0.313 ¢, where A is

the absorbance and ¢ 18 the concentration in mg% in the
final measured solution.

Accuracy and precision of methods (I and If);
The validity of both procedures of the proposed 0.0
methods for the s 350
ramide HCY and its dosage forms was assessed by apply-

r no
ing the methods 1o commercial preparations and addibg Wavclenghh A )
knotwn amounts to the tablets or ampoules followed
by its estimation using standard a

in chl
metoclopramide with DNB 1% ¢
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Fig.(5) Job's curve of equimolar solution of
metoclopramide and DNB (3 x 10-1 M) at 381
om.

The results obtained were reproducible with low
standard deviation and thc mecan recovery was
comparable to that obtained by the official B.P. 1998
method, Tables (1,2,.3). No interferences from the tablets
excipients were cxhibited as the heating of the mixture
at 70°C followed by filtration, together with extraction
of the drug with chloroform excludes any form of
interference.

The official B.P. 1998 mcthod1® for the assay
of metoclopramide HCI is acid-base titrimetrically, that
requires 250 mg of the drug for its determination. While
the assay method for tablets and injections is a direct
UV measurement for the chloroformic extract of the
drug at 3 max 305 nm. On the other hand, the official
U.S.P. 1995 method17 for the assay of metoclopramide
HC1 is non aqueous titrimetrically that requires 300 mg
of the drug for its estimation and requires standing 3
hours for the assay mixture before the titration. While
the assay method for tablets and injections is HPL.C

technique.
Table (1): Determination of metoclopramide HCl in

authentic powder using the proposed methods
compared with the titrimetric B.P. 1998 method.

r Proposed | Proposed | B.P.1998 )
method | method 11 method
(MBTH) (DNB)

Means SD|100.22:0.66 |99.46:0.52 [99.94:0.581

N 5 5 5

Variance 0.447 027 0338

S.E. 0.299 0.23 0.260

I-test 0.70(231)* |['1.37(231)*

E‘i 1.32(639)* |1.25(6.39)* N

&4

Table (2-): Determination of metoclopramide HCl in
primperan tablets using the proposed methods
compared with the spectrophotometric B.P. 1998

method.

f Proposed | Proposed | B.P. 1998 )
method ] method 11 method
(MBTH) (DNB)

Mean= SD | 99.96:0.33 |100.36+0.47| 100.10:0.43

N 5 5 5

Variance 0.113 0.22 0.185

SE. 0.150 0.21 0.192

t-test 0.58(2.31)* | 0.93(2.31)*

F-test 1.64639)* | 1.19(6.39)*

\ y,

Table (3): Determination of metoclopramide HCI in
primperan ampoules using the proposed methods
compared with the spectrophotometric B.P. 1998

method.

4 ™
Proposed Proposed |B.P. 1998
method I method 11 method
MBTH) (DNB)

Mean= SD | 100.0620.53 |100.28+0.33 [100.16:0.36
N 5 5 5
Variance 0.283 0.115 0.133
S.E. 0.238 0.152 0.163
t-test 035(2.31)* | 0.54(2.31)*

LF-lcst 2.13(6.39)* | 1.16(6.39)* )

*Figures in parentheses are the tabulated t and F- values.

The two proposed procedures are easy to follow,

require no complicated instrumentation and give
accurate &  precisc results. These features should
encourage their application in the quality control of the
drug. The methods may be considered to be of potential
stability-indicating value as they apply to the mtact
molecule, which is highly stable.
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