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ABSTRACT
Objectives: A simple and sensitive spectrophotometric method has been developed

for the quantitative determination of metoclopramide hydrochloride (MCP) in both
pure form and in its pharmaceutical formulations.
Materials and methods: The method is based on oxidative coupling reaction of the
determined metoclopramide hydrochloride with promethazine in acidic medium (.}
M hydrochloric acid) by N-chlorosuccinamide (NCS) to form red-violet thiazine.
Results: Water-soluble coloured product which showed maximum absorption at 1)
nm with a molar absorptivity of Y.+ox) +* L.mol”.cm™. Beer's law was obeyed over
the concentration range of +.)-)¢ pg/mL. A relative standard deviation of the method
was less than +.2% and the recoveries were obtained in the range of A-)+).© %,
Conclusion: The method does not require either temperature control or solvent
extraction, the composition of the coloured product and common excipients on
spectrophotometric properties were studied. The proposed method has successfully
applied for the determination of metoclopramide in pure and pharmaceutical
formulations. The additives did not interfere in this method.
Keywords: Spectrophotometric assay, metoclopramide hydrochloride.
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etoclopramide hydrochloride accelerates gastric emptyingY.
(MCP), is the monohydrate &- o i
amino-°-chloro-N-(Y- a N CHHCLIO
diethylaminoethyl) -Y-methoxy- i
benzamide . Metoclopramide is the HN OCHr ¢\ (H::CIN;OHCLH,0
active ingredient of many Mw = Fo£ ¥ gmol”

pharmaceutical preparations, which
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It was considered as dopamine
receptor antagonsitv. It also has an anti-
emetic action on the central nervous
systemi.

have
been developed for the determination
of MCP,
spectrophotometric based on oxidative
coupling reaction”", charge-transfer
complex formation', redox reaction”,
or through formation of the Schiff's
base with p-dimethylamine
cinamaldehydeﬂ. Other methods based

. R . . .
on fluorimetric , or on diazotization

Many analytical methods

most of them are

and coupling with different coupling
agents such as dibenzoyl methan'’,
benzoyl-acetone‘ " aniline'’, B-
naphthol ‘. Some of methods based on
flow injection—chemiluminescent\°, on
capillary
metryw, H'NMR spectro-scopym, and
chromate-graphic technique”'” The
above methods are time consuming”,
heat dependentq, unselective' ', and not
suitable for routine analysis. The
British pharmacopoeia reported a
potentiometric method using perchloric
acid solution for the determination of
MCP powder and a UV method for
tablets ampoules‘ . The
potentiometric method requires about
Yo+ mg of drug, where as the UV
ethod is liable to interferences from

electrophoresis“, voltam-

and

tablets excipients, and requires pre-
extraction with chloroform. These
difficulties encourage  the
researchers to develop a simple,
selective, sensitive and inexpensive

have

method for the analysis of the studied
drug.

The present work describes the
application of N-chlorosuccinamide as
an inexpensive new oxidant reagent

£y
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with promethazine agent for the
determination of MCP in both pure
form pharmaceutical

preparations.

and in

Experimental

Apparatus

The absorption spectra were recorded
on a double-beam Shimadzu UV-
Visible recording spectrophotometer
[OAVARY
cells.

with Y.+ cm matched silica
The absorbance measurements
were obtained using double-beam
SOHZ 4Y -+ spectrophotometer with )
cm quartze cells. PH measurements
were performed using Philips PW 2£Y .
pH meter.

Reagents

All chemical used were of analytical-
reagent grade. MCP ()++ pg / ml)
solution. MCP powder was provided
from Ninavah drug industry (NDI). It
was prepared by dissolving +.+) g of
MCP in distilled water and the volume
was completed to )+ + ml with distilled
water in a volumetric flask. The
solution was then transferred to an
opaque bottle and it was stable for at
least one month. Working solution of
MCP was prepared by appropriate
dilution of the stock
distilled water.
Promethazine (*.Y%) solution

It was prepared by dissolving +.) g of
promethazine reagent (Hopkins and
Williams) in Y+ + ml distilled water.
N-Chlorosuccinamide (NCS +.1%):
This solution was prepared by
dissolving V.+g of NCS (BDH) in )+
ml distilled water. Hydrochloric acid
(Thomas Baker). Solutions of ‘M
NaOH is prepared.

solution with

also
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g of MCP /ml

Figure ). Calibration curve for MCP determination

General procedure
Different
solutions (Y+-and ©+ pg/mL) were
transferred into a series of Y+ mL
volumetric flasks. T+ each flask, *.°
mL of + YN HCI acid, Y. mL of +.Y%
promethazine were added. The mixture
is diluted to volume with distilled
water, and allowed standing for © min.
The absorbance is measured at 1)+ nm

volumes of  standard

against a reagent blank.

Analysis of pharmaceutical
preparations

At least ten tablets (° mg MCP-
HCl/tablet) were weighed, powdered
and mixed well. A portion equivalent
to +.+) g is weighed and dissolved in
°« ml of distilled water, shaken well,
filtered and diluted with water to )+*
ml in a volumetric flask. An aliquot of
the diluted drug solution is then treated
as mentioned in the recommended
procedure.

The content of MCP syrup (¢ mg MCP
HCI/® mL) is mixed well and ¥ ml of
the syrup ~ was
transferred into Y:+ ml volumetric
flask and completed to the mark with

quantitatively

distilled water. An aliquot of the drug
(Y+++ ppm) and its diluted (Y+ ppm)
solution are then treated as mention in
the recommended procedure.

An accurate volume Y.© ml of MCP
drops (¢ mg MCP HCl/ml) is
transferred into a Y++ ml volumetric
flask and completed to the mark with
distilled water, then it is proceeded as
the recommended procedure.

Results and discussion

Under the reaction conditions, the
formation of the product probably
occurs as follows (Scheme V).
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Fig Y. Absorption spectra of )+ * ug of MCP/) * ml measured against (A) blank, (B)
distilled water, and (C) blank measured against distilled water.
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Scheme. ). Probable product formation pathway
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Fig ¥. Job's plot for [MP] / [MCP] + [Promethazine]
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The effect of pH on the sensitivity
of the product is examined. Only pH
Y.Y (*.) N hydrochloric acid) is found
to be optimum. The effect of the
amount of +.} N hydrochloric acid is
also investigated and ).+ ml is found to
be the most suitable effect on the
intensity with corresponding
reagent blank absorbance. Different
amount of various acids such as HCI,
CH+COOH, HNOy, H+SO:« have been
tried for the producing
coloured products and alower blank
value to obtain high variance value
between the absorbance of sample
against blank.

The oxidative coupling reaction
was carried out in the presence of
various oxidizing agents cerium (IV)

low

intense

sulphate,  potassium  dichromate,
potassium iodate, and N-
chlorosuccinimide (NCS). The

experimental data revealed that NCS
was the most suitable oxidizing agent.
The amount of NCS
(+.Y%) for maximal colour intensity
was examined. The maximum colour

solution

intensity was reached when ().°-Y.+)
ml were used. However Y. ml of NCS
solution was selected because it gives
the most suitable effect on the intensity

of the coloured product with
corresponding low reagent blank
absorbance.

The effect of surfactant addition to
the reaction mixture was studied. In
this respect sodium dodecyl sulfate
(SDS),

cetyltrimethyl-ammonium bromide

(anionic surfactant),

¢o

(CTAB), (Cationic surfactant)
andtriton x-)++ (non-ionic surfactant)
have been introduced. The results
indicated that addition of surfactants
gave no useful effect, therefore, it was
omitted in this study.

The effect of temperature on the
intensity of the coloured product was
studied. In practice the absorbance was
decreased when the
developed at °C or when the calibrated
flask is placed in a water-bath at £+,
o+, Y+ Avand Y+ °C. Therefore, it is
recommended to proceed the reaction

coloured is

at room temperature Y° °C.

To obtain optimum results, the
order of addition of reagents should
followed as the procedure cited
above, otherwise a loss in coloured
intensity was observed.

To test the effect of time on the
absorbance of the colour product at
the
absorption at 1)+ nm, the coloured
product has been prepared from
different amounts of MCP under the
optimal experimental conditions, and
the absorbance were measured at
different intervals of time up to Yhr.
The experimental results showed that
the product  developed
immediately and the absorbance
remains maximum and constant for at

wavelength  of  maximum

colour

least 2+ minutes.

The stoichiometry of the reaction
between MCP and promethazine was
investigated using continuous (Job's
method). Figure ¥ were indicated that
the product was formed in ratio of V:Y.
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Ry Rﬁ
Red-violet coloured product
R,= CHy-CH(CHy)- N(CHr)y

The results indicate that the coloured
product was formed as the following
structure .

Accuracy and precision

To check the accuracy and precision of
the calibration graph, MCP was
determined different
concentrations. The results are shown

at three

in Table ) indicated that the method is

satisfactory.
Effect of organic solvents
Different  organic  solvents  are

examined to evaluate their effects on
the spectrum of the resulting coloured
product and the data are shown in
Table Y.

Table Y. Accuracy and precision of the calibration graph

Amount of MCP taken, Recovery % * Relative standard deviation, % *
pg/ml
Y Vo) e 0.8
° A, TN
Y. Yoy Y + 7)1

* Average of five determinations

Table Y. Different organic solvents and their effects on the spectrum

Solvent Colour A max, e L.mol”.cm™
Sample Blank (nm)

Acetic acid Red-violet Pale pink 3K CAx T
Acetone Red-violet Pale pink Y CV x0T
V,¢-Dioxane | Pale red-violet Pale pink e vEx )T
Ethanol Pale red-violet Pale pink ny LY x VT
Methanol Red-violet Pale pink Y CY xS
n-Butanol Pale pink Pale pink e v x VT
Water Red-violet Pale pink K Yoaox S

e
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Water is still chosen in the subsequent
experiment of availability, non-toxicity
and cheap as well as being a suitable
medium from the sensitivity point of
view.

Effect of interferences

In order to test the efficiency and
selectivity of the proposed analytical
method, application of some foreign
substances (e.g. acacia, glucose, starch
and lactose), that usually present in
dosage forms were studied by adding
amounts of foreign substances to )+

Vol. 1Y, No.}, Y+\Y

pg MCP/Y+ mL  The colour was
developed following the procedure
described ealier. It was observed that
the studied foreign species did not
interfere in the present method Table Y.

Application of the method

The proposed method was successfully
applied to the determination of MCP-
HCI in its pharmaceutical preparations
(tablet, syrup and drop). The results are
shown in Table ¢ indicated that a good
recovery was obtained.

Table Y. Effect of additives and excipients on the determination of Y+ + pug of MCP

Interferences Recivery(%) of Y++ ng 1:/[CP / pg of interfere\of added
Acacia AA A av. ¥y ¢
Glucose oy A Yool
Lactose it AA¢ ey
Starch gt oA Yool

Table ¢. Analytical applications
Recovery(%) of MCP*

MCP amount, MCP-HCI MCP-HCI MCP-HC1

ng (°mg/ tablet) syrup (°mg/°ml) drops (¢mg/ml)
NDI-Iraq NDI-Iraq NDI-Iraq

Vo 90 A AR V.Y 0
o 0. 0¥ v,
Yoo 490 av.o a9y

* Average of five determinations.

1A%
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The performance of the proposed
method was assessed by calculating the
student's t-test and F-test compared
with the literature method . The
results in Table ¢ show that the
calculated value of t and F did not
exceed the theoretical values at the
10% confidence level for five degrees
of freedom indicating that there is no

Vol. 1Y, No.}, Y+\Y

significant difference between the
proposed method and the literature
method.

Comparison of the method

Table 1 shows the comparison between
some analytical variables for the
present method with these of recent
spectrophotometric methods.

Table ©. Determination of metoclopramide in pharmaceutical preparations

Pharmaceutical Recovery * %
Drug przﬁi)rzsfn Present method Literature method"
MCP HCl Tablet 9.0+ .0
(°mg/ tablet) t="V.Y A £ Y

SDI, Iraq F=-.Y:

MCP-HCI S VeV oV

(°mg/°ml) P t=).¢ V)Y £ Y
SDI, Iraq F=.Vv

MCP-HCI Drop AKASRIE R

(¢mg/ml) t=1).04 VeYot Yo
NDI, Iraq F=+.A

* Average of five determinations.

Table 1. Comparison of the methods

Analytical parameters

Present method

Literature method [°]

Coupling condition

Acidic medium

Acidic medium

A max (nm) R ny
Reagent Promethazine Phenothiazine
Type of method Oxidative coupling Oxidative coupling
Oxidizing reagent N-chlorsuccinimide Sodiummetaperiodate
Beer's law range, ppm IR AR

Mola_r\ absc_)‘rptlwty , Cox) ! ) Tox)

l.mol" .cm

Application of the

mzi)ho d Tablets, syrup and drops Tablets

Error % =Y - +1.4¢e

EA
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Conclusion of metoclopramide in some
The developed spectrophotometric pharmaceutical preparation via

method for the assay of MCP is
simple, sensitive, selective,
inexpensive and exhibits a fair degree
of precision and accuracy. The method
does not involve any critical reaction
conditions and can be compared
favorably with other existing methods.
The proposed method does not require
neither temperature control nor solvent
extraction step and it can be applied
successfully for the determination of

drug in tablets, syrup and drop.
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