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Abstract

The thesis comprises four chapters:
Chapter One: General Introduction

This chapter provides a general overview of Metoclopramide
Hydrochloride, Theophylline, and Mebendazole, including their medical
importance, uses, and physicochemical properties. It also covers the
chemical reagents used in their determination.
Chapter Two: Literature Review

This chapter reviews various analytical methods used for the
determination of the three pharmaceutical compounds in their pure forms,
pharmaceutical formulations, and different biological fluids. These
methods include spectrophotometric, electrochemical, chromatographic,
and other techniques. The objectives of the research are also discussed.
Chapter Three: Materials, Reagents, and Experimental Procedures

This chapter describes the instruments, chemicals, and solutions used
for the determination of the three proposed pharmaceutical compounds:
Metoclopramide Hydrochloride, Theophylline, and Mebendazole. The
developed methods were applied to different pharmaceutical dosage forms.
Chapter Four: Results and Discussion

This chapter presents and discusses the results obtained from applying
the proposed methods for the determination of the three pharmaceutical
compounds under study, as outlined below:
Part One: Spectrophotometric Determination of Metoclopramide
Hydrochloride via Diazotization and Coupling with 4-Chlororesorcinol

This part describes a spectrophotometric method for the microgram-
level determination of Metoclopramide Hydrochloride. The method is
based on the diazotization of the primary aromatic amine group in
metoclopramide, followed by coupling with 4-chlororesorcinol in an
alkaline medium. A stable azo dye is formed in aqueous medium giving
absorbance at 528 nm, showing concentration range of 1-20 ng/mL with a
correlation coefficient (R?) of 0.9968. The molar absorptivity was 1.973 x
10* L/mol.cm, and Sandell sensitivity was 0.0179 ug/cm?. The relative
error ranged from 0.30% to 1.20%, with a relative standard deviation not
exceeding 1.12%. The limit of detection (LOD) and limit of quantification
(LOQ) were 0.0720 pg/mL and 0.240 pg/mL, respectively. The method
was successfully applied to tablets and injectable formulations.



Part Two: Spectrophotometric Determination of Metoclopramide
Hydrochloride Using Area Under the Curve (AUC)

This part describes a direct spectrophotometric method using the same
reaction principles as in Part One, with measurement based on the area
under the curve between 518—538 nm. The method showed linear response
in the range of 1-20 pg/mL, with a molar absorptivity of 0.836 x 10?
L/mol.cm and Sandell sensitivity of 0.0423 ug/cm?. The relative standard
deviation ranged from 1.20% to 1.91%, with a recovery rate of 101.275%.
The method was successfully applied to tablet and injectable forms.

Part Three: Spectrophotometric Determination of Theophylline via
Decomposition of Iron (IT)-Bathophenanthroline Complex

This part involves the development of an indirect spectrophotometric
method for Theophylline in its pure form and pharmaceutical formulations.
The method is based on the oxidation of Theophylline with an excess of
Certum(IV) sulfate in sulfuric acid medium. The remaining Cerium(IV) is
determined by its reaction with the Iron(II)-Bathophenanthroline complex,
relying on the oxidation of Fe(Il) to Fe(Ill). The absorbance of the
remaining complex is measured at 534 nm, which is directly proportional
to Theophylline concentration. The method obeys Beer’s law in the range
of 2-23 pg/mL with a determination coefficient of 0.9984. The molar
absorptivity was 1.4809 x 10* L/mol.cm, and Sandell sensitivity was
0.0121 pg/ecm?. The relative standard deviation ranged from 0.97% to
2.34%. The LOD and LOQ were 0.0518 pg/mL and 0.173pg/mL,
respectively. The method was successfully applied to Theophylline tablets.
Part Four: Indirect Spectrophotometric Determination of
Mebendazole via Redox Reaction Using Calcium Hypochlorite and
Neutral Red Dye

This part presents an indirect spectrophotometric method for
determining Mebendazole in aqueous medium. The method is based on the
oxidation of Mebendazole with a known excess of Calcium Hypochlorite in
the presence of diluted hydrochloric acid. The remaining oxidant bleaches
the color of Neutral Red dye, and the residual dye absorbance is measured
at 525 nm. This absorbance is directly proportional to the concentration of
Mebendazole in the sample. The method obeys Beer’s law in the range of
2-20 pg/mL, with a correlation coefficient of 0.9989. The molar
absorptivity was 1.25 x 10* L/mol.cm, and Sandell sensitivity was 0.0235
ng/cm? The LOD and LOQ were 0.104 pg/mL and 0.348 pg/mL,



respectively. Recovery values ranged from 99.46% to 99.83%, with relative
standard deviations between 1.03% and 2.14%, And the method was
successfully applied to Mebendazole tablets.
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