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Abstract

This thesis contains three chapters:

Chapter one: Includes a general introduction of the studied drug compound
procaine HCI, its importance, its uses, some of its physical and chemical properties,
in addition to the analytical methods used in the quantitative analysis of the drug
compound.

Chapter two: Includes the suggested spectrophotometric methods for the
determination of procaine HCl (PROC-HCI) and it consists of four parts:

Part one: Spectrophotometric method has been proposed for the quantitative
analysis of PROC-HCI by diazotization and coupling reaction with the 2,5-
dimethylphenol to produce an intense yellowish-orange colored azo dye.
Importantly, this dye exhibits a maximum absorption peak at a wavelength of 466
nm. Beer's law is applicable within a concentration range of 1-15 pg/ml, with molar
absorptivity of 2.1 x 10* I/mol.cm. The value of Sandell’s sensitivity factor was
0.0129 pg/cm?. Also, the limit of detection (LOD) and limit of quantitation (LOQ)
has found to be 0.105 and 0.352 ug/ml, respectively. The method has been applied
to determine PROC-HCI in pharmaceutical preparation (injection) and human blood
serum.

Part two: Spectrophotometric method depended on the same route of reaction
in part one but instead studies the area under the peak rather than reading absorbance,
a fixed wavelength range of 460-480 nm. Beer’s law was applicable in the
concentration range of 0.25-20 pg/ml with molar absorptivity 8.919x103 L/mol.cm.
The value of Sandell’s sensitivity factor was 0.0305 pug/cm?. The method has been
applied in the determination of PROC-HCI in pharmaceutical preparation (injection).

Part three: Included spectrophotometric method which was based on the
oxidative coupling reaction using sodium hypochlorite as an oxidant and 2,5-

dimethylphenol as coupling agent. The blue-colored product formed in basic medium
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of NaOH has high absorption at 600 nm. Beer's law was applicable in the linear range
of concentration 2.5-50 pg /ml of PROC-HCI with molar absorptivity 4.0 x 10°
L/mol.cm. The value of Sandell’s sensitivity factor was 0.0682 ug/cm?. And the LOD
and LOQ has found to be 0.262 and 0.873 pg/ml, respectively. The method has been
applied successfully in the determination of PROC-HCI in pharmaceutical
preparation (injection).

Part four: It consists of a spectrophotometric determination of PROC-HCI by
cloud point extraction using the surface tension agent Triton X-114 for the colored
product formed in the third part, under optimal conditions, good stability and highest
absorbance at a wavelength of 630 nm obtained. A linear concentration range of
1.25-37.5 ug/ml and the molar absorptivity of the product was 1.34 x 10* L/mol.cm.
The value of Sandell’s sensitivity factor was 0.0203 ug/cm?. Both LOD and LOQ
are found to be 0.162 and 0.542 ng/ml, respectively. The proposed method has been
successfully applied in pharmaceutical formulation (injection).

Chapter three: includes the evaluation of PROC-HCI using different
electrochemical techniques. This chapter includes three parts:

Part one: includes a general introduction to the electrochemical methods used
in this study.

Part two: includes the instruments and chemicals used in this study.

Part three: includes the results and discussion of the electrochemical methods
used in this study. This part can be divided into:
Indirect estimation of PROC-HCI using square wave voltammetry. The method is
based on the reduction of diazotized PROC-HCI which gives a reduction peak at -
0.05 V which is directly proportional to the PROC-HCI concentration. A linear
concentration range (0.0999-5.996) x107 M is obtained. Both LOD and LOQ are
found to be 1.984x10” and 6.611x10° M, respectively. It has been successfully

applied in pharmaceutical formulation (injection).



smmm Abstract ------------------

Indirect estimation of PROC-HCI using differential pulse voltammetry. In this
method the interaction of the PROC-HCI with lead cation at -0.35V is followed
through the decrease in peak current of lead cation reduction peak which is directly
proportional to the drug concentration. A linear concentration range (0.1999-5.996)
x1077 M is obtained. LOD and LOQ are found to be 3.519x10” and 1.173x10% M,
respectively. It has been successfully applied in pharmaceutical formulation

(injection).
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