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Abstract
The thesis includes four chapters:

The first chapter covers the medical importance of the studied drug
compounds, namely methyldopa, atenolol, labetalol hydrochloride, and
amlodipine. It also reviews various analytical methods used to determine the
pharmaceutical compounds ,jincluding spectrophotometric,

spectrofluorimetric, chromatographic, and electrical methods.

The second chapter discussed the development of a simple, rapid,
and highly sensitive spectrophotometric method for the indirect
determination of methyldopa. This method was based on the interaction of
gold nanoparticles with chromium (III) ions resulting from the oxidation of
methyldopa with potassium dichromate. This led to the aggregation of the
nanoparticles, a color change from red to blue, and a red shift of the
wavelength from 528 nm to 640 nm. The absorption ratio increased linearly
within the concentration range of 60-140 ng/ml, with a detection limit of
27ng/ml, respectively. The average recovery rate (100.16%) and the relative
standard deviation, which was less than 1%, indicated that the developed
method had good accuracy and precision. The method was also successfully
applied to pharmaceutical tablets of methyldopa and the results were in good

agreement with the original content of the tablets.

The third chapter included the development of a sensitive and easy
indirect spectrophotometric method for the determination of atenolol and
labetalol hydrochloride. The method involve oxidation of the two studied
pharmaceutical compounds using potassium permanganate in an acidic

medium, then reacting the remaining oxidizing agent with the optimal

A



amount of toluidine blue dye, and measuring the absorption of the remaining
dye at 600 nm. The linearity of this method obeyed Beer’s law from 0.5-14
and 0.4-8.0 ug/ml with molar absorptivity 1.6)1¢x10* and 3.1704x10*
L.mol!.cm™ for atenolol and labetalol hydrochloride, respectively. The
recovery percentage ranged between )+ +,)¢ and 100.3Y% with a relative
standard deviation of less than 1.88 and 2.6A% for atenolol and labetalol
hydrochloride, respectively. The method was successfully applied to the
pharmaceutical tablets of the two studied drug compounds. The results were
in good agreement with the original content of the tablets and with the

standard addition method.

The fourth chapter included the development of a simple and highly
sensitive spectrofluorimetric method for the indirect determination of
amlodipine and atenolol, in pure form and in pharmaceutical tablets. The
method was based on the principle of oxidation of the two pharmaceutical
compounds by adding a known excess of the oxidizing agent N-
bromosuccinimide (NBS) in hydrochloric acid medium and reacting the
remaining amount of the oxidizing agent with acridine orange dye, which
was added in a fixed amount, and measuring the native fluorescence of the
remaining dye at 530 nm with an excitation at 450 nm. It was found that the
fluorescence intensity of the dye increased linearly with increasing
concentrations of amlodipine and atenolol within the range of 0.03-1.2 and
0.05-1.2 pg/ml. The developed method gave good agreement and accuracy,
as the average recovery rate ranging between 101.06 and 100.15% with a
relative standard deviation of less than 2.3 and 3.5% for amlodipine and

atenolol, respectively.
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