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Abstract

This thesis is divided into four main chapters, each addressing an

analytical aspect of the determination of the two pharmaceutical

compounds under study: doxorubicin and dobutamine hydrochloride, and
the various reactions used for their determination.

Chapter 1 reviews a range of analytical methods reported in the
scientific literature for the determination of the two pharmaceutical
compounds. These methods include various analytical techniques such as
spectroscopy, fluorescence, chromatography, and electrochemical
methods.

Chapter 2 provides a detailed explanation of a simple and rapid
spectroscopic method for the determination of doxorubicin, both in its
pure form and in pharmaceutical preparations. This method relies on a
charge-transfer reaction between doxorubicin, acting as an n-type
electron donor, and ortho chloranil, acting as a n-type electron acceptor,
in an organic medium. This reaction produces a purple complex whose
absorbance is measured at 531 nm. The method exhibited a linearity
range of 0.5-12 ug/mL and a molar absorbance of 4.07 x 10* L/mol-cm.
The method demonstrated good accuracy, with an average recovery rate
of 97.2%, and high concordance with a relative standard deviation of less
than 4.32%. The method was successfully applied to the pharmaceutical
formulation (injection) and proved its efficiency and lack of interference
based on standard addition results.

Chapter 3 discusses the development of another spectroscopic method
for the determination of dobutamine hydrochloride, based on a
nitrogenization and conjugation reaction. In this method, methotrexate
was nitrogenized and then conjugated with dobutamine hydrochloride in
a basic medium (NH,OH), forming an orange azo dye whose absorbance
1s measured at 466 nm. The standard curve showed good agreement with
Beer-Lambert's law over a concentration range of 1-60 pg/mL, with a
molar absorbance of 1.1 x 10* L/mol-cm. The method was accurate and
consistent, with an average recovery rate of 98.46% and a relative
standard deviation of less than 2.92%. The method was successfully



applied to the pharmaceutical preparation, demonstrating its efficiency
and lack of interference, further supported by the results of the standard
addition.

Chapter 4 presents a spectroscopic description of the determination of
microgram amounts of dobutamine hydrochloride based on nucleophilic
substitution between dobutamine and hydroxylamine hydrochloride
reagent using sodium nitroprusside as the oxidizing agent in an aqueous
medium. The reaction resulted in the formation of a green-colored
complex, the absorbance of which was measured at 688 nm. The method
demonstrated a linear concentration range of 0.25-100 pg/mL, with a
molar absorbance of 4.96 x 10° L/mol-cm. The results were encouraging,
with a recovery rate of 100.55% and a relative standard deviation of less
than 4.05%. The method's effectiveness was successfully demonstrated in
its application to the pharmaceutical preparation, with no interferences, as
confirmed by the standard addition results.
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