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Summary

This thesis consists of six chapters:

The first chapter provides a comprehensive review of the various
analytical techniques used in the determination of the studied drug compounds,
including omeprazole sodium, pantoprazole sodium, ceftriaxone sodium,
cefotaxime sodium, mefenamic acid, salbutamol sulfate, and paracetamol.
These techniques included spectrophotometry, fluorometry, chromatography,

and voltammetry.

The second chapter includes the development of an easy and sensitive
direct spectrophotometric method for the determination of omeprazole and
pantoprazole sodium in their pure forms and in pharmaceutical preparations.
The method is based on the use of tropaeoline dye OO as a chromogenic reagent
to form ion-pairs with the drug compounds in aqueous solution medium, then
extraction by chloroform at pH of 2.8 for omeprazole and pantoprazole sodium,
respectively, and measuring the absorbance of the complexes formed at a
wavelength of 410 nm. The method followed Beer's law within the
concentration ranges of 0.5-14 and 0.5-13 pg/ml with a molar absorptivity of
1x10* and 2x10* L. mol™'. ecm™ for both omeprazole and pantoprazole sodium,
respectively. The method had good accuracy and agreement, with the average
recovery rate ranging between 100.06% and 100.40% and a relative standard
deviation less than 0.956 %. The method was successfully applied to
pharmaceutical preparations of the studied drug compounds 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 from excipients.



The third chapter involves developing an accurate and sensitive indirect
spectrophotometric method for the determination of ceftriaxone sodium and
cefotaxime sodium in their pure forms and in pharmaceutical preparations. The
method is based on the bromination of both drugs using a known excess amount
of N-bromosuccinimide (NBS) in an acidic medium. The remaining amount of
NBS bleach tartrazine dye, and the resulting linear increase in the dye
absorbance is measured at a wavelength of 426 nm, which is directly
proportional to the increase in the concentration of both drugs. Beer's law was
obeyed within the concentration ranges of 1.0 - 14 and 2.0 - 18 pg/ml with
molar absorptivity values of 1.07x10° and 8.2x10* L.mol"'. cm™ for both
ceftriaxone sodium and cefotaxime sodium, respectively. The average recovery
% ranged from 99.83% to 101.42% and the relative standard deviation was less
than 1.0% for both pharmaceutical compounds. The method was successfully
applied to pharmaceutical preparations of the studied pharmaceutical
compounds from different origins, and its results were in good agreement with
the original content of the pharmaceutical preparations. The standard addition
method was applied and proved that there was no interference from excipients,
indicating that the developed method has good accuracy and analytical

application validity.

The fourth chapter includes the development of a sensitive
spectrophotometric method for the estimation of microgram quantities of
mefenamic acid and salbutamol sulfate. The method is based on the application
of the cloud point extraction technique in the presence of a non-ionic surfactant.
The method is based on the application of the diazotization and coupling
reaction to formation of an azo dye with an orange-red color between
mefenamic acid and salbutamol sulfate with the diazotized metoclopramide
reagent in the basic medium, which was extracted by the non-ionic surfactant

Triton X-114. Its maximum absorption is measured at wavelengths of 474 and
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484 nm for each of mefenamic acid and salbutamol sulfate, respectively. The
method followed Beer's law within the concentration ranges of 2-11 and 0.5-25
ug/ml. with molar absorptivity values of 9.5x10° and 5.3x10* L. mol™. cm,
detection limit of 0.031 and 0.008 pg/ml, and a quantitative limit of 0.094 and
0.023 pg/ml for mefenamic acid and salbutamol sulfate, respectively. The
method had good accuracy and consistency with average recovery% of 99.72%
and 100.58% and a relative standard deviation of less than 0.672% and 0.645%
for above drugs, respectively. The method was successfully applied to the
determination of mefenamic acid and salbutamol sulfate in their pharmaceutical
preparations from different origins. It was found that the results were in good
agreement with the original content of the pharmaceutical compound. By
applying the standard addition method, it was found that the method is free from
interference of excipients. The method was characterized by simplicity,

environmentally friendly, and all reactions were carried out in aqueous medium.

The fifth chapter involves an environmentally friendly, economical,
simple, and accurate spectrophotometric method for the simultaneous
determination of paracetamol and mefenamic acid in their binary mixture. The
method was based on the application of H-point standard addition method
(HPSAM). By considering paracetamol as the analyte and mefenamic acid as
interferent. The mixture was determined at pair-wavelengths of 270 and 300
nm. The linear response of the method was 0-15 and 0-20 pg/ml, and the
average recovery % ranged between 99.40-102.72% and 97.04-103.76%, for the
above drugs respectively, with a relative standard deviation of less than 3.5%.
The proposed method was successfully applied to the determination of
paracetamol and mefenamic acid in the pharmaceutical preparation in the form
of tablets with average recovery % ranging between 97.63-102.86% and 98.07-
102.58%, respectively. This method was characterized by accuracy, simplicity,

and cheapness compared to other methods that depend on the use of complex



and expensive devices, in addition to the use of environmentally friendly
materials in the proposed method. also, the method does not require separation

and extraction processes.

The sixth chapter includes the development of a direct, sensitive, easy,
and selective fluorometric method for the estimation of mefenamic acid in its
pure form and in its pharmaceutical preparations, based on its reaction with
sodium fluorescein dye as a fluorescent dye to form fluorescent ion-pairs
complex in hydrochloric acid medium at laboratory temperature (27°C) The
fluorescence intensity was measured at the emission wavelength of the first
band of 460 nm, which belongs to the ionic complex, and at the emission
wavelength (Aem) of the second band of 704 nm, which belongs to the
mefenamic acid in the acidic medium, with an excitation wavelength (Aex) of
353 nm. The method was linear over the concentration ranges of 5-40 and 5-45
ug/ml, with detection limits of 0.028 and 0.043 pg/ml, quantitative limits of
0.093 and 0.327 ug/ml, and recovery % of 99.92 and 100.56% for the
determination of mefenamic acid at 460 and 704 nm, respectively, and a relative
standard deviation of less than 2.6%. The method was successfully applied to
the determination of the studied pharmaceutical compound in its pharmaceutical
formulations (tablets, capsules, and syrup). The results of the proposed method
were found to be consistent with the original content of the pharmaceutical
formulations. Application of the standard addition method, demonstrated the
absence of excipient interference. The method is simple, requiring no
temperature regulation or solvent extraction steps, and all reactions were

performed in an aqueous medium.
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