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Abstract

The thesis consists of three chapters:
Chapter One:

This chapter includes a general introduction to electrochemistry, voltammetric
techniques and their types, applications of voltammetric techniques, in addition to
information about Finasteride, Tamsulosin, Total Prostatic Specific Antigen
(TPSA), and Free Prostatic Specific Antigen (FPSA), with their estimation
methods.

Chapter Two: This chapter provides a general description of the instruments and
chemical materials used in this research.

Chapter Three: This chapter presents the obtained results and their discussion and
it is divided into four sections:

Part One: Study of the direct and indirect electrochemical behavior of
finasteride on a glassy carbon electrode

The direct and indirect electrochemical behavior of finasteride was studied using
differential pulse voltammetry (DPV) with a three-electrode system consisting of a
2 mm diameter glassy carbon electrode as the working electrode, 2 mm platinum
wire as the auxiliary electrode, and silver / silver chloride saturated potassium
chloride electrode as reference electrode. Finasteride showed a weak reduction
wave at -0.68 V.

A calibration curve for finasteride was established using Britton-Robinson buffer
solution (pH = 3). A linear relationship was observed between the reduction wave
current and concentration within the concentration range of (0.999— 19.607)x10°°
M, with a correlation coefficient of 0.9903.

To increase the sensitivity of the method, an indirect determination of finasteride
was performed via its reaction with copper (II) ions in acetate buffer solution

(pH =2), by monitoring the decrease in the reduction wave current of cupric ions
due to successive additions of finasteride solution.



A calibration curve was also constructed for the reaction between finasteride and
cupric ions by measuring the decrease in the copper reduction wave current with
successive additions of finasteride. The relation between reduction peak current
and concentration was linear within the concentration range of (4.997 -
476.191)x10°¢ M, with a correlation coefficient of 0.9930.

The binding constant (K) and thermodynamic parameters (AG, AH, AS) for the
Cu*-Finasteride interaction were calculated. The proposed method was
successfully applied for the estimation of finasteride in pharmaceutical tablets.

Part Two: Study of the direct and indirect electrochemical behavior of
tamsulosin on a glassy carbon electrode

The electrochemical behavior of tamsulosin was studied using differential pulse
voltammetric technique coupled with three-electrode detection system described
above. Tamsulosin showed a moderate reduction wave at -0.96 V. A calibration
curve was constructed for tamsulosin using acetate buffer solution (pH = 4), and a
linear relationship between the reduction peak current and concentration was
observed within the conentration range of (14.4778— 65.4205) X108 M, with a
correlation coefficient of 0.9904.

To enhance the method sensitivity, indirect estimation of tamsulosin was
conducted through its reaction with selenium ions in acetate buffer solution (pH =
4), by following the decrease in the peak reduction current of selenium ions due to
series additions of tamsulosin.

A calibration curve was constructed for the tamsulosin-selenium reaction, which
showed linearity within the concentration range of (1.9960 — 23.4375)x1077 M,
with a correlation coefficient of 0.9953.

The binding constant (k) and thermodynamic parameters (AG, AH, AS) for the
Se?’-tamsulosin interaction were calculated. The proposed method was
successfully applied for the determination of tamsulosin in pharmaceutical tablets.

Part Three: Study of the indirect electrochemical behavior of TPSA
compound on a glassy carbon electrode

The electrochemical behavior of TPSA was studied using differential pulse
voltammetry coupled with the same three-electrode detection system. Acetate
buffer solution (pH = 4) was used as the supporting electrolyte. The method was
based on the measuring the decrease in the reduction wave current of zinc acetate



as a result of TPSA successive additions. The potential was scanned in the range
of -0.5 V to -1,4 V, and the optimal conditions for the reduction of selenium ion
were determined.

A calibration curve of TPSA was constructed and it was linear within the studied
concentration range of (2.4431— 24.4554)x10~° M, with a correlation coefficient of
0.9763 with the linear equation:

y =0.0308x + 1.287

The binding constant (K) and thermodynamic parameters (AG, AH, AS) for the
Zn**-TPSA interaction were calculated.

Part Four: Study of the indirect electrochemical behavior of FPSA compound
on a glassy carbon electrode

The electrochemical behavior of FPSA was studied by monitoring the decrease in
the reduction wave current of manganese acetate as a result of its reaction with
FPSA in acetate buffer solution (pH = 4). The potential was scanned from -1.0 V to
0.5 V under previously optimized conditions.

A calibration curve for FPSA was established through successive additions, and it
was linear within the studied concentration range of (5.4980 — 13.6633)x1077 M,
with a correlation coefficient of 0.9581 and the calibration equation:
y =0.0073x + 0.6451

The binding constant (K) and thermodynamic parameters (AG, AH, AS) for the
Mn?*-FPSA reaction were also calculated.
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