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Abstract

This thesis contains of four chapters as follows:
Chapter one:

This chapter includes a general introduction to the pharmaceutical compound
metronidazole, its importance in treating many diseases, and its physical and
chemical properties, with a general review of the analytical methods used in its

estimation, as well as the aim of the research.
Chapter two:

A simple and accurate spectrophotometric method was proposed to estimate
metronidazole in its pure state and in its pharmaceutical preparations (tablets from
two different companies SDI / Iraq and SANOFI / France and an oral suspension
from one company (The Arab Pharmaceutical / Jordan). The method included the
use of Leishman dye. This method depends on oxidizing the metronidazole that
prepared from adding zinc powder in acidic medium with an excess amount of N-
bromosucinimide (NBS). The remaining amount of the oxidizing agent (NBS) was
used to bleach the color of Leishman dye. The absorbance of the remaining dye
was measured at a wavelength of 651 nm, which is directly proportional with
metronidazole concentration. All factors affecting the reaction were also studied,
These factors include the type and amount of acid used, the type and amount of
oxidizing agent used, the reaction medium, the times required for complete
oxidation, and the bleaching of the remaining dye. It was recommended to use
optimal conditions. The limits of Beer's law for estimating the drug compound
within the concentration range ranged from 2.5 to 37.5 pg/ml with a coefficient of
determination of 0.9918, the molar absorption coefficient was 2.293 x 103

L/mol.cm, and the Sandel sensitivity index was 0.0746 pg/cm?. The amount of



detection limit and limit of quantitation were calculated and were respectively

v,++1Y+ and +..Y¥19 pg/ml. The method was successfully applied for the

determination of metronidazole in its pharmaceutical formulations (tablets and oral

suspension).
Chapter three:

A simple and accurate spectrophotometric method has been proposed for the
determination of the metronidazole in pharmaceutical preparations in aqueous
media using the diazotisation of reduced metronidazole (prepared by adding iron
powder in acidic medium) and coupling reaction. This method is based on the
formation of the azo dye from the coupling of diazonium of reduced metronidazole
with the reagent 5-sulphosalicylic acid in the presence of sodium hydroxide. The
colored azo dye gave the highest absorption at wavelength 503 nm. Numerous
experiments were conducted to obtain the optimal conditions for the determining
coefficient of the reaction, and when applied, it was found that the method obeys
Beer's law for a range of concentrations from 0.5 to 10.0 pg/ml of the
metronidazole drug compound, a coefficient of determination (0.9972) and a molar
absorption coefficient equal to 1.1518 x 10* L/mol.cm. The Sandell’s sensitivity
value was 0.01485 upg/cm? and the limit of detection (LOD) and limit of
quantification (LOQ) values were 0.045 pg/ml and 0.1515 pg/ml, respectively. The
method was successfully applied to estimate metronidazole in pharmaceutical

preparations (tablets for two companies and oral suspension for one company).

Chapter four:

A simple spectroscopic method has been proposed for the determination of the
metronidazole in aqueous media using the oxidation and coupling reaction. The
method is based on the oxidation of metronidazole (prepared by adding iron powder

in acidic medium) using the oxidizing agent potassium chromate. The remaining



potassium chromate reacts with the reagent diphenylamine, giving a stable green
colored product and giving the highest absorption at length. wavelength 799 nm ,
The limit of Beer's law was in the concentration range from 2.5 to 10.0 pug/ml, and
the value of the cofficient of determination for the standard curve was 0.9960, with
a molar absorption coefficient equal to 1.61x10* L/mol.cm with Sandell’s
sensitivity value equal to 0.0106 pg/cm?. The limit of quantification (LOQ) is
0.0401 pg/ml and 0.1339 ug/ml, respectively, which statistically indicates that it has
good linear specifications. The method has been successfully applied for the
determination of metronidazole in its pure form and pharmaceutical preparations

(tablets for two companies and oral suspension for one company).
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