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Summary
The present thesis consists of four chapters:

Chapter One:

This chapter includes a general introduction to the pharmaceutical
compounds under study, namely atorvastatin calcium and rosuvastatin
calcium, an identification of their physical and chemical properties, their
uses and medical importance, and a presentation of the analytical methods
used for their estimation, including spectrophotometric, chromatographic,
electrochemical and other methods and the aim of the present research .

Chapter Two: Includes two sections:

First part: A direct, rapid, and highly sensitive spectrophotometric
method was proposed for the determination of atorvastatin calcium. The
method is based on the nucleophilic addition reaction (acetal formation)
between the two hydroxyl groups of atorvastatin calcium and the reagent
4-hydroxybenzaldehyde in the presence of an acidic medium of
concentrated sulfuric acid, giving a red product whose absorbance was
measured at 529 nm. The method followed Beer's law over the
concentration range of (1-30) ug/ml. The molar absorbance was 6.3 x 10*
L/.mol. cm, and the detection limit and quantification limit were (0.0617
and 0.2057) ug.ml"!, respectively. The correlation coefficient was found to
be 0.9997. The method has been successfully applied to pharmaceutical
tablets from different origins.

Second part: This section includes the development of a direct, rapid, and
simple spectrophotometric method for the determination of rosuvastatin
calcium. The method is based on the acetal reaction of rosuvastatin calcium
(which is a carboxylic acid containing two hydroxyl groups) with vanillin
reagent in the presence of an acidic medium of concentrated sulfuric acid
to give a colored product whose absorbance was measured at a maximum
wavelength of 550 nm. The standard curve showed that the relationship
was linear and followed Beer's law within the concentration range of (1.25-
15) ug/ml. The molar absorbance value was 9 x 10* L/.mol. cm,. The limit
of detection (LOD) and limit of quantification (LOQ) values were (0.0375)
and (0.1252) pg/ml, respectively. The method was successfully applied to
pharmaceutical preparations (tablets).
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Chapter Three: A simple, sensitive, and indirect spectrophotometric
method was proposed for the determination of atorvastatin calcium (ATO-
Ca) and rosuvastatin calcium (ROS-Ca) in their pure form and
pharmaceutical formulations. The method is based on the dye-reduction
reaction by oxidation of (ATO-Ca) and (ROS-Ca) with an excess of the
oxidizing agent potassium chromate in the presence of sodium oxalate as a
catalyst in an acidic medium of sulfuric acid. The remaining oxidizing
agent reduces the methyl orange dye, followed by measurement of the
remaining unreacted dye at a wavelength of 508 nm. The method followed
Beer's law for the calibration curve for the concentration range (2.5-25)
ug/ml, and the molar absorbance values for ATO-Ca and ROS-
Ca were (4.0 x 10%) and (3.2 x 10%) L/mol.cm, respectively,. The limit of
detection (LOD) values were (0.1834), (0.1677) and the limit of
quantification (LOQ) values were (0.559) and (0.611) for atorvastatin and
rosuvastatin pg/ml, respectively. This method has been successfully
applied to pharmaceutical preparations in tablet form.

Chapter Four: This chapter includes the development of a
spectrophotometric method for the determination of atorvastatin calcium.
The method is based on the oxidative coupling reaction between
atorvastatin calcium and the reagent p-aminobenzoic acid using the
oxidizing agent potassium dichromate and sodium oxalate as a catalyst for
the reaction in an acidic medium of hydrochloric acid and also in the
presence of the surfactant SDS, to produce a colored product with its
highest absorbance at 517 nm. The linearity range following Beer's law
was within the concentration limits of 8-100 pg/ml, the molar absorption
coefficient was 2x10* L/mol.cn, and the limit of detection (LOD) and
limit of quantification (LOQ) values for the method were 0.2034 and 0.678
png.ml! respectively, and the method was successfully applied to
pharmaceutical preparations of the drug compound (tablets).
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