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SUMMARY

The present thesis consists of four chapters:

Chapter one

It contains a general introduction about the importance of pharmaceutical
analysis, introduction about the drugs studied such as: folic acid, meloxicam
and phenylephrine hydrochloride, their properties, importance, uses, and

review of the analytical methods used for their, in addition to the thesis aims

and objective.

Chapter two

Analysis of folic acid
Part one

This part contains the development of a new sensitive and reproducible
indirect spectrophotometric assay for the determination of folic acid ( FA) in
pure form and in its pharmaceutical formulations. The method was based on
the oxidation of folic acid by iron (III) in acidic medium, and then reaction
of liberated iron (II) with 1, 10-phenathroline or with 2, 2'-bipyridyl to
produce a red complex which is water-soluble, stable, and has a maximum
absorption at 510 nm and 520 nm, respectively against the reagent blank
with a molar absorptivity of 0.4087 x 10° and 0.34601 x 10° L. mol”' .cm™.
Beer’s law was valid over the concentration range of 0.5-14.0 pg/ml of folic
acid for 1, 10-phenathroline reagent, while for using 2, 2'-bipyridyl, the
Beer’s law was in the concentration range of 0.5-18 ug/ml of folic acid. The
values of some thermodynamic parameters [free energy change (AG°),

enthalpy change (AH®), and entropy change (AS°)] were estimated from the



values of stability constants (K) at different temperatures. It was found that
the formation of colored product was spontaneous, exothermic and
increasing of random. The proposed method has been applied successfully to

determine folic acid in different pharmaceutical preparations.

Part two :

This part deals with the development of a simple, accurate and
sensitive spectrophotometric method for the determination of folic acid in
pharmaceutical preparations. The developed procedure was based on the
addition of a measured excess of N-bromosuccinimide (NBS) in acid
medium followed by determination of unreacted NBS by reacting with a
fixed amount of methyl orange and measuring the absorbance at 509 nm.
Linearity was observed from 0.5-6.0 pg/ml folic acid with a molar
absorptivity of 0.7283 x 10° L. mol™".cm™ and Sandell’s sensitivity of 0.06

ng.cm?, a recovery% of 99.75 % and a relative standard deviation of 0.15%.

Part three :

This part contains the development of a rapid and sensitive flow injection
spectrophotometric method for the determination of folic acid in pure form
and in its pharmaceutical preparations. The proposed method involved the
addition of a measured excess of N-bromosuccinimide (NBS) in acid
medium followed by determination of unreacted NBS by reacting with a
fixed amount of methyl orange (MO) at 509 nm. The optimum reaction
conditions and other analytical parameters have been evaluated. Linearity
was observed from 0.1-8.0 ug/ml of folic acid with a molar absorptivity of
0.3266 x 10° L. mol'.cm™ and Sandell’s sensitivity of 0.013 pg.cm?, a
recovery% of 98.45% and a relative standard deviation of 0.78%. The

proposed method does not require temperature control, solvent extraction.



The reaction does not require long time to complete, so it has a high

analytical frequency (20 samples / h).

Chapter three

Analysis of meloxicam

Part one

This part deals with the development of a simple and sensitive
spectrophotometric method for the determination of meloxicam in pure drug
and in its pharmaceutical preparations. The proposed method involved the
addition of a measured excess of N-bromosuccinimide (NBS) in acid
medium followed by determination of unreacted NBS by reacting with
indigo carmine (IC) and measuring the absorbance at 610 nm. Linearity was
observed from 0.02-5.0 pg/ml meloxicam with coefficients of determination
R? = 0.9977. The detection limit and quantitation limit were calculated

(0.0126 and 0.042 pg/ml, respectively).

Part two :

This part includes the development of a rapid isocratic RP- HPLC
method for the determination of meloxicam in pure drug, tablet formulation
and human serum. The retention time observed for meloxicam was 2.35
minutes using C;g column (150 x 3.0 mm) with a mobile phase consisting of
acetonitrile: 0.2% formic acid (70:30, v:v) at a flow rate of 1 ml/min with
UV detector set at 355 nm. Linearity in concentration was 0.05 — 50 pg/ml,

with coefficient of determination, R? = 0.9956. A relative standard deviation

(RSD) was 0.056 % and recovery was 99.65%.



Part three :

This part describes an accurate, precise and rapid UV-
spectrophotometric method for the determination of meloxicam in pure drug
and tablet formulation. Meloxicam exhibited absorption maximum in 0.1 M
methanolic hydrochloric acid at 346.0 nm, and the calibration curve was
linear for a range of (0.5-15) ug/ml with a coefficient of determination, R* =
0.9990. The limit of detection and limit of quantification for meloxicam was
found to be 0.13 and 0.411 pg/ml, respectively. The proposed method can be
successfully used for routine quality control analysis of meloxicam in bulk

and in marketed formulations.

Chapter four

Analysis of phenylephrine-HCl

Part one

This part deals with the development of a spectrophotometric method for
the determination of phenylephrine-HCl (PHE) in pure drug and tablet
formulation. The method was based on coupling of PHE with diazotized 2,4-
dinitroaniline in alkaline medium. The molar absorptivity of the formed azo
dye was 1.915 x10* L. mol™. cm™ at A, 455 nm and Beer's law obeyed
within the range of 1.0-20 ug/ml of PHE. The color of the product was
highly stable and did not show a significant change in absorbance up to 60
min. with a recovery of 99.97% and a RSD% of 0.024%. The method has
been applied successfully to determine PHE in pharmaceutical preparations

(nose drop and syrup).



Part two :

This part represents a simple spectrophotometric method for the
determination of PHE in pure drug and tablet formulation based on
formation of orange-red ion-pair associates between drug and inorganic
complex, bismuth (III) tetraiodide and the reaction occurs in acidic medium
which determined spectrophotometrically at 455 nm. Beer’s law was valid
over the concentration range of 0.5-6.0 pg/ml PHE. The proposed method
was successfully applied to determine PHE in its tablet formulations without

any evidence for interference from pharmaceutical additives.

Part three :

This part describes a simple, rapid and accurate conductometric method
for the determination of PHE in pure drug and tablet formulation through
precipitation with bismuth tetraiodide to form an orange red precipitate.
Different factors affected the reaction as concentration of bismuth
tetraiodide; type of solvents used and also effect of temperature were
studied. The described procedure allows the determination of PHE in the
range of 8.0-50 pg/ml with a relative standard deviation of 0.388%.



