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Summary

The thesis consisted of eight chapters.

The first chapter comprises a review of analytical methods used for
the determination of the studied drug compounds including; enoxaparin
sodium, trifluoperazine hydrochloride, promethazine hydrochloride,
dimetindene maleate, diphenhydramine hydrochloride, loperamide
hydrochloride, amlodipine besylate, carvedilol, olanzapine, domperidone
maleate.

The second chapter consistsed of two sections:

Section A demonstrated two simple and sensitive spectrophotometric
methods for the determination of enoxaparin sodium in bulk and dosage
forms (injection).The two methods based on the formation of
supramolecular ion association complexes between studied drug and two
basic dyes, pyronin G in aqueous solution and Janus green B in acidic
medium (0.1M HCI) leading to quantitative decrease in the absorbance of
pyronin G at 546 nm and Janus green B at 613 nm without appearance of
a new absorbance peak for the complexes. The two methods obeyed
Beers law over the concentration ranges 0.5-10 and 0.5-12 pg/ml of
enoxaparin sodium with a molar absorptivity 6.02x10°> and 4.38x10°
lL.mol™".cm™ , with good accuracy (average recovery) between 99.95 and
100.80% and precision (RSD) was less than 0.75 and 3.0% by using
pyronin G and Janus green B dyes respectively.

Section B involved simple, sensitive and selective spectrofluorometric
method for the determination of enoxaparin sodium in aqueous solution.
The method based on the quantitative quenching effect of enoxaparin
sodium on the native fluorescence of pyronin G due to the formation of
nonfluorescent supramolecular ion-association complex between the
studied drug and pyronin G dye in aqueous solution. A decrease of
pyronin G fluorescence was observed at 572 nm after excitation at
471 nm. The relationship between quenching fluorescence intensity (AF)
and concentration of enoxaparin sodium was linear in the range 0.5-9.0
pg/ml with LOD and LOQ 0.014 and 0.046pg/ml respectively. The
average recovery was 99.71% and RSD is less than 1.0%.

The two proposed methods were applied successfully for the
determination of enoxaparin sodium in injectable formulation and the
results were in a good agreement with certified value and standard
addition procedure.

The third chapter demonstrated the development of a
spectrophotometric determination of trifluoperazine hydrochloride
(TFPH), promethazine hydrochloride (PRO) and dimetindene maleate
(DIM). The method based on the formation of ion association between
the studied drugs and phloxine B which show maximum absorbance at

A



563 nm in the acetate buffer (pH3.0). The method obeyed Beer’s law
obeyed in the concentration ranges of 1.0-20, 1.0-18 and 1.0-15ug/ml
with a molar absorptivity 2.82x10%, 1.74x10* and 4.01x10* 1. mol™.cm™
and overall percentage recoveries ranged from 98.71 to 99.45%
respectively and RSD was less than 1.50% .

The proposed method was successfully applied for the determination of
studied drugs in pharmaceutical preparations. The results were in a good
agreement with certified values of pharmaceutical preparations and also
with the standard addition procedure and statistically with SDI
pharmacopoeia for trifluoperazine hydrochloride in Iralzin tablets and
dimetindene maleate in Fenistill syrup, by calculating the t and F test
values, which were less than the tabulated values at 95% confidence
level, indicating that the method is reliable and has good validity.

The fourth chapter described a simple, rapid and sensitive
spectroflurometric method for the determination of trifluoperazine
hydrochloride (TFPH), promethazine hydrochloride (PRO), and
dimetindene maleate (DIM) in pure and dosage forms. The method based
on the fluorescence quenching of phloxine B at 558 nm with excitation
wavelength at 471 nm by formation of nonfluorescent ion-association
complexes between the studied drugs and phloxine B dye in acetate
buffer solution (pH4.0) for TFPH or in citrate buffer (pH3.5) for PRO or
phthalate buffer (pH4.0) for DIM. The fluorescence concentration plots
were rectilinear over the ranges 1.0-10, 0.5-14 and 0.5-10 pg/ml with
detection limits of 0.112, 0.109, 0.073 pg/ml and quantitative limits of
0.374, 0.362, 0.243 pg/ml for TFPH, PRO and DIM respectively. The
accuracy (average recovery) ranged between 98.81 and 100.03% and
precision (RSD%) is less than 0.82%.

The method has been successfully applied for the determination of
studied drugs. The results were in a good agreement with certified values
of pharmaceutical formations and statistically with SDI pharmacopoeia
for trifluoperazine hydrochloride and dimetindene maleate and standard
addition procedure.

The fifth chapter described a new, sensitive and selective
spectrophotometric method for the estimation of diphenhydramine
hydrochloride (DPH), loperamide hydrochloride (LOP) and amlodipine
besylate (AML) in pure and pharmaceutical preparations. The method
based on the formation of ion association complexes between the studied
drugs and erythrosine B dye in acetate buffer solution (pH4.0),which
show maximum absorbance at 555 nm for DPH and LOP and at 562 nm
in acetate buffer solution (pH4.5) for AML.The method obeyed Beer’s
law in the concentration ranges 0.5-20, 0.5-13 and 1.0-30pg/ml with
molar absorptivity 3.09x10%, 4.59x10* and 3.62x10* 1. mol.cm™ for
DPH, LOP and DIM respectively. The accuracy (average recovery)
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ranged between 99.76 and 99.93% and precision (RSD%) was less than
1.35%. The method has been successfully applied for the determination
studied compounds in their pharmaceutical dosages. The results were in a
good agreement with certified values of pharmaceutical preparations and
also with the standard addition procedure for determination of DPH
(syrup), LOP and AML preparations and statistically with British
pharmacopoeia method for DPH in Alleramine tablets.

In the sixth chapter a new approach was used for spectrofluorimetric
determination of diphenhydramine hydrochloride (DPH), loperamide
hydrochloride (LOP) and amlodipine besylate (AML) via the
fluorescence resonance energy transfer (FRET) from erythrosine B dye
(Lactone form) as a donor molecules to studied drugs as an acceptor
molecule through formation ion association complexes in acetate buffer
(pH4.5) for DPH and Teorell-Stenhagen buffer solution with pH4.5 for
LOP or with pH4.0 for AMLand meaured FRET at 572 nm after
excitation at 285 nm. The method showed a linear relation between FRET
and concentration in the ranges 0.5-15 pg/ml for DPH, AML and 0.5-12
ng/ml for LOP with LOD 0.022, 0.067 and 0.086 pg/ml and with a good
accuracy ( average recovery) 99.60, 100.18 and 100.12% respectively and
RSD% was less than 1.70%. The method has been successfully applied
for the determination of studied compounds in their pharmaceutical
dosages.The results were in agreement with certified values of
pharmaceutical preparations and also with the standard addition
procedure and statistically with British pharmacopoeia method for
determination of DPH in Alleramine tablets.

The seventh chapter demonstrated the development of indirect
simple and sensitive spectrophotometric method for the determination of
carvedilol (CAR), olanzapine (OLP) and domperidone maleate (DOP) in
pure and pharmaceutical preparations. The method is based on the
oxidation of studied drug, with known excess of potassium permanganate
in hydrocholric acid and subsequent estimation of unreacted oxidant in
through decolorization of alkali blue 4B dye and measurement the
absorbance of residual dye at 594 nm. Calibration curves of residual
alkali blue 4B dye in the presence of CAR or OLP and DOP were
rectilinear over the ranges 1-12, 1-16 and 1-16 pg ml" with molar
absorptivity of 4.04x10%, 2.13x10* and 3.81x10* L.mol".cm™ for CAR,
OLP and DOP respectively. The accuracy (average recovery) ranged
between 99.77 and 100.34% and precision (RSD%) is less than 0.75%.
The common excipients and additives didn t show the interference in their
determination. The suggested method was successfully applied for
determination of the studied drugs in their dosage forms resulted in a
good agreement with certified value, British pharmacopeia method and
standard addition procedure.
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The eighth chapter demonstrates the greenness evaluation of the
proposed spectrophotometric and spectrofluorimetric methods for the
determination of the studied drug compounds by application of two
assessment tools including:

AGREE tool which provides greenness profiles as a numerical
values (scores) between 0.71 to 0.79 for the proposed methods, and the
green analytical procedure index (GAPI) in which pentagrams showed
the proposed methods possessed the highest number of green zones and
lowest number of red zones. In conclusion, the obtained results from the
AGREE and GAPI tools indicated that the highest greenness and
environmental friendliness of the proposed methods.



University of Mosul
College of Education

For Pure Science

Development of Spectrophotometric

and Fluorimetric Methods with the Greenness
Evaluation for Determination of Some Drug
Compounds Using Some Basic and Acidic dyes

Rawaa Abdulaleem Ahmed Younis Zakaria

Ph.D. Thesis

Chemistry

Supervised by
Prof.

Dr. Elham Sadullah Salih Al-Talibi

(A.D.) 2023 (A. H.) 1444



