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Abstract
This thesis consists six chapters:

The first chapter included a general introduction to the medical
importance of the studied pharmaceutical compounds, which included
(captopril, clopidogrel bisulfate, cefixime trihydrate, cefotaxime sodium,
ceftriaxone  sodium, diclofenac  sodium, piroxicam, bromhexine
hydrochloride and indomethacin), in addition to a review of some of the
different analytical methods (spectroscopic, chromatographic, fluorometric
and electrochemical) that were used to estimate the above pharmaceutical
compounds.

The second chapter involved the development of a sensitive and simple
indirect fluorometric method for the determination of the pharmaceutical
compounds captopril and clopidogrel bisulfate in their pure forms and
pharmaceutical preparations. This method relied on their reaction with 4,5-
dibromofluorescein as a fluorescent dye to form the ion-association complex
and measuring the decrease in dye fluorescence intensity at a wavelength of
540 nm and an excitation wavelength of 330 nm. The method was linear
within the concentration ranges of 0.4—14 and 0.4-8 ug/mL, with detection
limits of 0.263 and 0.061 pg/mL and quantification limits of 0.796 and 0.185
ug/mL for the two drugs, respectively. The average recovery reached
99.58% and 99.68%, with a relative standard deviation of less than 4.2% for
both captopril and clopidogrel bisulfate, respectively. The method was
successfully applied to the pharmaceutical preparations of the two drug
compounds under study, and the results of the proposed method were found
to be consistent with the standard addition method for the estimation of
captopril and clopidogrel bisulfate, as well as consistent with the original
content of the pharmaceutical compounds.

The third chapter included the development of a simple and sensitive
indirect spectroscopic method for the estimation of the pharmaceutical
compounds cefixime trihydrate, cefotaxime sodium and ceftriaxone sodium
in their pure forms and pharmaceutical preparations. The method was based
on the oxidation of the pharmaceutical compounds by a calculated increase
of the oxidizing agent N-bromosuccinimide in a medium of hydrochloric
acid and the estimation of the unreacted oxidizing agent by bleaching the
color of Sudan III dye added in a fixed amount, and measuring the
absorption of the remaining dye at a wavelength of 506 nm. The dye



absorptions showed a linear increase within the concentration ranges of 0.5-
8.0, 0.5-10 and 0.5-13 pg/mL with molar absorptivity of 6.871x10%
5.681x10* and 6.712x10* L/mol.cm and limits of detection of 0.05, 0.058
and 0.043 pg/mL and limits of quantification of 0.15, 0.175 and 0.132
ug/mL for cefixime trihydrate, cefotaxime sodium and ceftriaxone sodium,
respectively. The average recovery ranged from 98.07% to 100.83%, with a
relative standard deviation of less than 3.7% for all pharmaceutical
compounds under study. The method was successfully applied to
pharmaceutical preparations of the compounds under study from different
origins, with results showing good agreement with the original content of the
pharmaceutical preparations and with the standard addition method,
demonstrating no interference from the added excipients.

The fourth chapter included the development of a simple and sensitive
indirect fluorometric method for the determination of diclofenac sodium and
piroxicam in their pure form and in pharmaceutical preparations, based on
the quenching of the fluorescence intensity of quinine sulfate dihydrate
through its reaction with chloride ion. The fluorescence intensity of the
reagent is measured at an emission wavelength of 446 nm and an excitation
wavelength of 360 nm. From the calculation of the difference in the
fluorescence intensity of the dye AF, it was found that the relationship is
linear within the concentration range of 1-15 and 2-28 pg/ml with average
recovery rates of 100.95% and 102.57% and an average relative standard
deviation of less than 1.8% for both diclofenac sodium and piroxicam,
respectively. The method was successfully applied to the pharmaceutical
preparations of the two drug compounds under study, and the results of the
proposed method were found to be consistent with the standard addition
method for the estimation of diclofenac sodium and piroxicam, as well as
consistent with the authentic content of the pharmaceutical compounds.

The fifth chapter included the development of a sensitive and selective
spectroscopic method for the determination of bromhexine hydrochloride
based on the coupling of diazotized bromhexine with two different reagents
(orcinol and 2,4-dihydroxybenzaldehyde) in a basic medium in order to form
a colored azo dye that is soluble in distilled water and stable and gives
maximum absorption intensity at wavelengths of 386 and 435 nm. The
method follows Beer’s law within the concentration range of 0.5-20 and 1.0-
24 pg/mL and with molar absorptivity of 2.2363x10* and 1.2667x10*



L/mol.cm and with average recovery 98.91 and 100.37% and a relative
standard deviation of less than 3.1% using both reagents, orcinol and 2,4-
dihydroxybenzaldehyde, respectively. The nature of the dye formed was also
studied, and it was found that the compositional ratio (1:1) of (the drug
compound: the reagent) had a stability constant value of 2.20 x 10¢ and 2.85
x 10° L/mol for bromhexine using both the orcinol reagent and the 2,4-
dihydroxybenzaldehyde reagent respectively. The method was successfully
applied to estimate bromhexine hydrochloride in its pharmaceutical
preparations, and the results were in good agreement with the original
content of the pharmaceutical preparations. The validity of the analytical
application of the method to pharmaceutical preparations was also studied
through the study of the standard addition method, which indicates that the
developed method has good analytical application validity.

The sixth chapter included the development of a simple and sensitive
direct spectrophotometric method for the determination of the
pharmaceutical compound indomethacin in its pure form and in its
pharmaceutical preparations. The method was based on the use of the dyes
toludine blue and azur-A as chromogenin reagents to form the two ion-
association complexes with indomethacin in the alkaline medium. The
absorbance of the two resulting complexes was measured at 534 and 530 nm
for both dyes respectively. Concentrations of approximately 1-20 and 1-30
ng/mL and molar absorptivity of 6.1897x10° and 5.4742x10° L/mol.cm were
determined using the dyes toludine blue and azur-A respectively. The
method had good accuracy and agreement. The average recovery ranged
between 97.20 and 101.27% with a relative standard deviation of less than
2.42%. The method was successfully applied to indomethacin
pharmaceutical preparations (capsule form from different origins), as its
results were in good agreement with the original content of the
pharmaceutical preparations and with the standard addition method, which
proved the absence of interference by excipients.
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