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Abstract

The thesis includes four chapters:
Chapter one: General Introduction

Chapter One contains a general introduction to the pharmaceutical
compound captopril. It includes detailed information about captopril, including
its physical properties, such as its shape, color, and solubility in various
solvents. It also includes its therapeutic properties and the conditions it can help
treat. It also includes the drug's mechanism of action in the human body, the
compound's systematic name and chemical structure, and finally, the trade
names of some preparations containing the drug.

The first chapter also includes general introductions to the detectors used in
spectroscopic methods as well as their analytical uses.

Chapter tow: References

The second chapter includes tables that include the latest spectroscopic,
electrical, and chromatographic methods developed by previous researchers for
the estimation of captopril in its pure state, as well as in its pharmaceutical
preparations, in biological fluids, and even in various other models. Finally, the
second chapter includes the objective of the research.

Chapter three: Materials and Methods

Chapter three includes a brief description of the equipment, chemicals, and
reagents used in this thesis, in addition to a description of the processes for
preparing the solutions used in the proposed methods for estimating and
preparing pharmaceutical solutions.

Chapter four: Results and Discussion

Chapter Four includes the results obtained by applying the proposed
spectroscopic methods to the estimation of captopril, as well as a discussion of
these results, as follows.



Part I: Indirect Spectrophotometric Determination of Captopril Using
Aniline Blue and the Oxidizing Agent Calcium Hypochlorite

In this part of the thesis, a rapid, simple, accurate, and sensitive
spectrophotometric method was developed for the determination of captopril
(CAP) in pharmaceutical preparations. This method involves oxidizing
captopril using a known excess of calcium hypochlorite (CHC) in an acidic
medium. After the oxidation process is complete, the remaining CHC is
determined by reacting it with a fixed amount of aniline blue (ANB) dye and
shortening its color. The absorbance of the unreacted dye is then measured at a
wavelength of 600 nm, which is inversely proportional to the amount of
captopril present in the sample. A calibration curve was drawn for the proposed
method, and the relationship was found to be linear in the concentration range
of 1-15 pg/mL, with a determination coefficient of R?>=0.9991, and the molar
absorptivity coefficient was 1.288x10* L/mol.cm, and the Sandell's sensitivity
index was 0.01686 ug/cm?, while the detection limit (LOD) and quantification
limit (LOQ) values were 0.094 and 0.313 pg/mL. The proposed method was
successfully applied to estimate CAP in pharmaceutical preparations (tablets),
and the validity of the proposed method was tested by calculating the recovery
values using the standard addition method.

Part II: Indirect spectrophotometric determination of captopril by ferric
redox method using bathophenanthroline reagent.

This part includes the development of a new and rapid spectrophotometric
method for the determination of captopril (CAP) in its pure form and in
pharmaceutical preparations. This method involves oxidizing of CAP with an
excess of ferric nitrate (FRN) and forming ferrous ions, which form a red
complex with bathophenanthroline (BATH) reagent. This complex exhibits a
maximum absorption at 534 nm, and its concentration is indirectly
proportional to the concentration of captopril present in the sample. A linear
calibration curve was obtained over the concentration range of 0.5—-10 pg/mL
of captopril with a correlation coefficient of R?=0.9992. The molar
absorptivity and Sandell's sensitivity index values were calculated to be
2.735%10% L/mol. cm and 0.0079 pg/cm?, respectively. The limit of detection
(LOD) and limit of quantification (LIQ) were calculated. (LOQ) were 0.035
and 0.116 pg/mL, respectively. The proposed method was successfully
applied to the determination of CAP in tablet-based formulations, and the



selectivity of the proposed method was also verified by calculating the
recovery values using the standard addition method.

Part III: Spectrophotometric Determination of Captopril by Redox
Reaction Using Potassium Dichromate.

This part includes a simple and rapid spectrophotometric method based on
the oxidation of captopril with a fixed amount of potassium dichromate in an
acidic medium. The pharmaceutical compound is oxidized with an excess of
potassium dichromate at 80 °C. After cooling the solutions, the absorbance of
the remaining potassium dichromate is measured, which is inversely
proportional to the amount of captopril present in the sample, at a wavelength
of 348 nm. The standard curve for the method was plotted, indicating that the
proposed method obeys the Beer-Lambert law over the concentration range of
1.0-25 pg/mL, with a quantification coefficient of R?=0.9982. The molar
absorptivity coefficient and Sandell's sensitivity values were 2737.98 L/mol cm
and 0.0793 pg/cm?, respectively. The proposed method has been successfully
applied to the determination of captopril in pharmaceutical preparations
available in tablet form. The proposed method was also verified.

Part IV: Direct Spectrophotometric Determination of Captopril Using
Redox Reaction in Acidic Medium.

A simple, sensitive, and inexpensive direct spectrophotometric method was
tested for the determination of captopril (CAP) in its pure forms and in its
pharmaceutical preparations. This method relies on the oxidation of captopril
using a fixed amount of potassium iodate (PI) in an acidic medium. After the
oxidation process is complete, the absorbance of the oxidized captopril is
measured at a wavelength of 224 nm. The standard curve of the proposed
method yields a linear relationship over a concentration range of 0.5-10.0
ng/mL, with an estimation coefficient of R>=0.9991. The molar absorptivity
coefficient was calculated to be 3.91x10* L/mol cm, while the Sandell's
sensitivity index was 0.00555 pg/cm?. The limits of detection (LOD) and
quantification (LOQ) were calculated to be 0.0263. and 0.0876
micrograms/mL, respectively. Captopril concentrations were successfully
measured in pharmaceutical preparations using this method, with acceptable
sensitivity and accuracy.
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