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Summary

This thesis consists of six chapters:

The first chapter included a review of some of the different
analytical methods (spectrophotometric, fluorometric, electrophoretic,
and chromatographic) that were used to estimate the pharmaceutical
compounds adrenaline, dopamine hydrochloride, methyldopa, levodopa,
phenylphrine hydrochloride, paracetamol, domperidone malate, and

terbutaline sulfate.

The second chapter included the development of an easy and
sensitive indirect spectrophotometric method for the determination of
adrenaline, dopamine hydrochloride, and methyldopa in their pure forms
and in pharmaceutical preparations. The method was based on the
oxidation of pharmaceutical compounds with a measured amount of the
oxidizing agent N-bromosuccinimide in a medium of buffered phthalate
solution (pH 2.5) and the remaining oxidizing agent reducing the color of
the Ponceau 4R dye added in a fixed amount, then measuring the
absorbance of the remaining dye at a wavelength of 507 nm. The dye
absorbance gave a linear increase within the concentration range of 3.5-
10, 4-15, and 5-20 pg/ml, with a molar absorptivity values of 8.01x10%
5.32x10* and 4.93x10* . mol™!. cm™!. The limit of detection (LOD) values
are 0.121, 0.234 and 0.118 pg/ml, and the limit of quantitation (LOQ)
values are 0.372, 0.712 and 0.357 pg/ml for Adrenaline, Dopamine
hydrochloride, and Methyldopa, respectively, the recovery % ranged
between 99.15% and 100.61%, and the relative standard
deviation(RSD%) not more than 1.42% for all drug compounds under
study. The method was successfully applied to pharmaceutical
preparations manufactured by different origins, as its results were in good

agreement with the original contents of the drugs in pharmaceutical



preparations. The standard addition method was applied and
demonstrated the absence of interference by the added excipient
materials. The proposed method was also compared with the method
approved in the British Pharmacopoeia, whose results showed good
accuracy and agreement, indicating that there is no significant difference

between the two methods.

The third chapter involved the development of a direct, simple,
and sensitive spectrophotometric method for the determination of
adrenaline, phenylephrine hydrochloride, and terbutaline sulfate in their
pure forms and in their pharmaceutical preparations. The method was
based on the formation of colored products between the medicinal
compounds and the DCQ reagent and The absorbance of the formed
products was measured at 475, 651, and 546.5 nm, for above drugs
respectively, so it was possible to estimate concentrations in the range of
0.3-9.5. and 0.5-17 and 0.5-55 pg/ml, with molar absorptivity of
1.46x10% 1.89x10* and 1.57x10* L. mol!. cm™!, with LOD of 0.07,

0.11 and 0.18 pg/ml, and LOQ of 0.22, 0.33 and 0.55 pg/ml for
Adrenaline, Phenylephrine hydrochloride, and Terbutaline sulfate,
respectively. The average recovery % ranged between 99.34% and
101.10%, with RSD not more than 3.31% for all medicinal compounds.
By studying the nature of the colored product, it was found that the
product formed in a ratio of 1:1 drug: DCQ. The method was successfully
applied to pharmaceutical formulations of medicinal compounds, and the
results were in good agreement with the original content of the drugs in
their pharmaceutical preparations. The standard addition method has been
applied, which proved that there was no interference with excipient
materials. The proposed method was also compared with the standard

method in the British Pharmacopoeia, and the results of which showed

(B]



good accuracy and agreement, indicating that there is no significant

difference between the two methods.

The fourth chapter included the development of a simple,
sensitive and economical spectrophotometric method for the
simultaneous determination of Paracetamol and Domperidone maleate in
their binary mixture successfully by applying H-point standard addition
method (HPSAM), as it was possible to estimate Paracetamol as the
analyte and Domperidone maleate as the interfering substance in the
mixture, at the pair wavelengths of 271 and 292 nm, the linear response
of the method reached 0-30 and 1-27 pg/ml, and recovery % ranged
between 99.12%-105.00% and 97.66%-104.87% for above drugs
respectively, with RSD% not more than 2.82%. The proposed method
was successfully applied in the determination of Paracetamol and
Domperidone maleate in their pharmaceutical preparations in the form of
tablets, with recovery % ranging between 96.40-102.40% and 97.38-
103.26%, respectively. What distinguishes this method is its superiority
over other spectrophotometric methods in terms of accuracy, simplicity,
and lower cost, in addition to the use of environmentally friendly

materials, and it does not require separation and extraction operations.

The fifth chapter includes the development of two sensitive
spectrophotometric methods for estimating microgram quantities of
Terbutaline sulfate. The first method relied on the application of
extraction cloud-point method of an orange colored azo dye formed
between drug and 2,4-dinitroaniline reagent in the basic medium, in the
presence of a non-ionic surfactant Triton X-114. The maximum
absorbance of the product was measured at 448 nm, The method followed
Beer's law within the concentration range of 0.1-13 pg/ml with a molar

absorptivity of 1.6x10° L. mol'. cm™!, with LOD and LOQ of 0.04 and



0.14 pg/ml respectively, which confirms the sensitivity of the method.
The method was characterized by good accuracy and agreement, as the

average recovery % was 98.91%, and RSD was not more than 1.60%.

While the second method was based on the application of
oxidative coupling reactions, which relied on the reaction of Terbutaline
sulfate with the reagent 2,4-dinitrophenylhydrazine in the presence of
sodium metaperiodate, as oxidizing agent, in the basic medium to produce
a reddish-brown colored product having maximum absorption at 455 nm.
The linearity of the determination is 0.1-11 pg/ml, with a molar
absorptivity of 7.98x10* L. mol!. cm™. The LOD and LOQ were 0.17
and 0.56 pg/ml, respectively. The method had good accuracy and
agreement with average recovery % of 100.20% and RSD not more than
2.33%. Both methods were successfully applied in the determination of
Terbutaline sulfate in a pharmaceutical preparation (children's
suspension) from different commercial origins, as the results of both
methods were in good agreement with the certified value of the medicinal
compounds. The standard addition method was applied, which proved
that there was no interference by excipient materials. The two proposed
methods were also compared with the standard method in the British
Pharmacopoeia, the results of which showed good accuracy and
agreement, indicating that there is no significant difference between the

two methods and that the proposed method has good application validity.

The sixth chapter included the development of an easy and
sensitive direct spectrophotometric method for the determination of
Dopamine hydrochoride, Methyldopa, and Levodopa in their pure forms
and in their pharmaceutical preparations. The method was based on the
formation of a new ligand between the drug compounds and 4-

aminoantipyrene reagent, and then complexing with copper (II) ion. The
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formed complexes were measured at 557, 558,542 nm for above drugs
respectively. Beer's law was obeyed in the concentration range of 0.5-30,
0.5-40, and 0.2-37 pg/ml, with molar absorptivity values of 1.33x10%,
1.57x10% and 1.38x10* L. mol"'. cm™', with LOD of 0.06, 0.06 and 0.03
pug/ml, and LOQ of 0.18, 0.18 and 0.10 pg/ml for Dopamine
hydrochloride, Methyldopa, and Levo-dopa, respectively. The average
recovery % ranged between 99.21% and 98.59%, with RSD not more
than 2.76% for all pharmaceutical compounds. The method was
successfully applied to pharmaceutical preparations of medicinal
compounds, and the results were in good agreement with the original
content of the pharmaceutical preparations and with the standard addition
method, which proved that there was no interference with excipient
materials. The proposed method was also compared with the standard
method in the British Pharmacopoeia, the results of which showed good
accuracy and agreement, indicating that there is no significant difference

between the two methods.
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