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Summary

The thesis includes four chapters:

Chapter one: Includes a general introduction for the two studied

pharmaceutical compounds, methyldopa and niclosemide, their importance,
uses in the treatment of diseases, their physical and chemical properties, as
well as the different analytical methods used in their estimation and the aim of

the research.

Chapter two: Includes proposed spectral methods for the determination

of Methyldopa and it consists of five parts:

First part: Spectrophotometric method for the determination of

methyldopa by its oxidation and association with the reagent p-aminophenol
using potassium periodate as an oxidizing agent. Then a stable color product is
formed,which is gives the highest absorbance at the wavelength 586 nm using
distilled water. Beer's law was applied within the range of 1-30 pg/ml, and
the molar absorptivity of the reaction product was 0.0.82368x10* 1. mol™!. a
stable color product is formed,which is gives the highest absorbance at the
wavelength 593 nm using methanol solvent. Beer's law was applied within the
range of 1-17.5 pg/ml, and the molar absorptivity of the reaction product was
0.96940x10* 1. mol!. cm’!, detection limit LOD of 0.262 pg/ml, and
quantitative limit LOQ of 0.874 pg/ml. The proposed method was successfully

applied to pharmaceuticals forms (tablets).

Second part: Spectral determination of methyldopa through azo

coupling reaction with p-nitroaniline reagent.The method depends on the
diazotization of the p-nitroaniline reagent and its conjunction with methyldopa
in a basic medium of sodium hydroxide, azo dye is formed and has the highest

absorbance at the wavelength 610 nm and after fixing the optimal conditions,
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the concentration range of the standard curve was 2-17 pg/ml and the molar
absorptivity was 0.7223x10* L.mol!.cm™, and the LOD value was 0.0727
pug/ml, and the LOQ value was 0.242 pg /ml. The method has been
successfully applied in the determination of methyldopa in pharmaceuticals

preparations(tablets).

Third part: Involved direct spectrophotometric method for the

determination of methyldopa same as the previous reaction principle (Part II).
The spectrum was taken and two wavelengths of 596 and 622 nm were sleeted.
The area between them was recorded. The linear response was within the
range 1-20 pg/ml and the value of the molar absorptivity was 0.5470x10*
l.mol"!. cm™!, the method has been successfully applied in the determination of
methyldopa in pharmaceutical preparations (tablets).

Fourth part: It consist of a direct spectrophotometric determination of
methyldopa by applying cloud point extraction using the surface tension agent
TritonX-114 for the azo dye formed in the second part, under optimal
conditions, good stability and highest absorbance at a wavelength of 635 nm.
were obtained. The relationship between concentration and absorbance was
linear within the concentration range of 0.05-2.5 pg/ml and the molar
absorptivity of the product was 0.9198x10° 1. mol!. cm’, the suggested

method has been successfully applied in pharmaceutical preparation (tablets).

Fifth part: Includes an indirect spectrophotometric method for the

determination of methyldopa by redox reaction using 4,7-diphenyl-1,10-
phenanthroline. The method depends on the oxidation of methyldopa,
reduction of iron(IIl) and the resulting iron(Il) reacts with the reagent 4,7-
diphenyl-1,10-phenanthroline, a red product is formed, the maximum
wavelength is 533 nm, under optimal fixed conditions, the calibration curve
was constructed the plot of concentration versus absorbance gives straight line

within concentration range 0.25-2.5 pg/ml, and the molar absorptivity was
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1.3272x 10° lLmol'.cm!, the detection limit was 0.011 pg/ml, and the
quantitative limit was 0.036 ug/ml. The suggested method has been
successfully applied in the determination of methyldopa in pharmaceutical

preparations (tablets).

Chapter three: Includes an indirect spectrophotometric the

determination of niclosamide, the method depends on the oxidation of
niclosamide with an excess of the oxidizing agent N-bromosuccinimide in an
acidic medium of (1M) hydrochloric acid, the excess amount of oxidizing
agent bleaching the color of the blue methylene dye added to the reaction
medium, and the remaining dye color was measured at the maximum
wavelength of 664 nm under the fixed optimal conditions. The calibration
curve was linear within 2-6 pg/ml, the molar absorptivity was 4.6546x 10*
L.moll.cm, the LOD and LOQ values were 0.0044 and 0.0148 pg/ml,
respectively.  The suggested method has been successfully applied in

pharmaceutical and veterinary preparations (tablets).

Chapter four: Consist of electrochemical determination of the two

studied pharmaceutical compounds using differential pulse voltammetric
technique. This chapter involved seven parts:

First part: A general introduction to electrochemical methods.

Second part: The devices and chemicals used in this study.

Third part: The results of direct electrochemical determination of
methyldopa using 2mm diameter graphite electrode (GE) as the working
electrode, the method depends on oxidation of the two hydroxyl groups in
phosphate buffer solution (PBS) medium (pH=7) by scanning the potential
between (-0.2 - 0.8 )V, the methyldopa gives an oxidative peak at a voltage of
0.15 V against the Ag/AgCl/sat.KCl reference electrode. The plot of the
concentration versus peak current (Ip),gives three stright lines. The first one in

the concentrations range(4.997x10°- 4.479x10°)M with determination
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coefficient R? = 0.9711, the second one in concentration range (4.975x107-
4.671x10*) M with a determination coefficient R? = 0.9964, the third one in
the high concentrations range (4.762x10-1.15x107) M with determination
coefficient of R2=0.9897, the value of LOD and LOQ were (1.296, 4.320) 10"
7 M respectively. The suggested method has been successfully applied in its
pharmaceutical preparation (tablets).

Fourth part: Indirect electrochemical determination of methyldopa
using graphite electrode (GE) and banana paste by construction of a biosensor
with multi-walled carbon nanotubes (MWCNTs) and banana tissue, The
polyphenol oxidase (PPO) in banana tissue catalyze the oxidation of the two
hydroxyl groups to quinone, and the latter suffers from electrochemical
reduction at (-0.119) V versus the Ag/AgCl/sat. KCI reference electrode to
hydroxyl groups again using phosphate buffer solution (pH=7) as supporting
electrolyte. The relationship between methyldopa concentration and peak
current (Ip) values was linear with the concentration range(2.999x10° -
6.458x10°)M , the value of the determination coefficient R?>=0.9877. The
value of the LOD and LOQ values were (2.263, 7.544) 10”7 M respectively.
The method has been successfully applied for determination of methyldopa in
its pharmaceutical preparation (tablets).

Fifth part: Indirect determination of methyldopa using banana paste
electrode and graphite pencil electrode (GPE) as a working electrode. The
method is based on the building of a biosensor from banana tissue and multi-
walled carbon nanotubes (MWCNTs), this paste is positioned on a 2mm
diameter (2B) graphite pencil cup electrode. the polyphenol oxidase enzyme
(PPO) in the banana tissue catalyzes the oxidation of the two hydroxyl groups
in methyldopa to the corresponding quinone, and the latter suffers from
electrochemical reduction (-0.113) V versus (Ag/AgCl/sat KCl) reference
electrode, forming hydroxyl groups again. The plot between the concentration

and the Ip gives, two calibration curves the first one reduction process at low
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concentrations with a range of (1-4.997)x10® M, with the determination
coefficient R?=0.9833, and the second one at high concentrations range of
(4.997x10°% — 5.964x10)M, with the determination coefficient R? = 0.9828 .
The LOD and LOQ were (2.687x107 — 8.062x10®) M respectively. The
method has been successfully applied for determination of methyldopa in its
pharmaceutical preparation (tablets).

Sixth part: Direct determination of niclosamide. The proposed method
involves the oxidation of niclosamide by scanning the potential between (-0.1-
1.0)V using phosphate buffer solution (pHS8) as supporting electrolyte and the
2mm diameter gold electrode (AuE) as a working electrode. Under the optimal
conditions, niclosamide gives oxidative peak at (0.12)V which is increase with
increasing amount of niclosamide, the relationship between concentration and
Ip was linear within concentrations range (4.997 — 64.58)x10°M with a
determination coefficient R>=0.9649, the detection limit values LOD and
quantitative limit LOQ were (2.103 , 7.011) x107'M respectively. The method
has been successfully applied for determination of methyldopa in its
pharmaceutical and veterinary preparations (tablets).

Seventh part: Indirect determination of niclosamide in pure form,
pharmaceutical, and veterinary preparations were examined . The
electrochemical behavior of its solution was studied, the gold working
electrode 2.0 mm diameter using B.R.B. (PH=2.2) as supporting electrolyte.
The suggested method involved the reduction of nitro group (-NOz) to an
amine group (-NHz) in an acidic medium and the second step involves the
formation of the diazonium salt in the presence of nitrous acid prepared
simultaneously in the electrochemical cell. The electrochemical behavior of
reduced niclosemide (RNICA) was studied by reducing the azo group under
the fixed optimal conditions. The diaotiazed RNICA gives well-defined
reduction peak at (-0.557) V, and an increase in the value of the reduction

current was observed with an increasing amount in the RNICA concentration
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added. The plot of the concentration versus the current, gives a linear
relationship within the concentration range (1.0 — 3.448)x10° M with a
determination coefficient R?=0.9853, The LOD and detection limit values
LOQ (2.471-8.238)x107 M, respectively. The proposed method was

successfully applied to pharmaceuticals and veterinary forms (tablets).
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