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Abstarct
This thesis consists of three chapters:
Chapter one:

This chapter involves a general introduction to electrochemical methods,
especially square wave voltammetry (SWV) and cyclic voltammetry (CV)
techniques, electroconducting polymers (ECPs), urea and creatinine.

Chapter two:

Includes the experimental work, instruments and chemicals used in this
work, also devoted on the preparation methods for different materials used in
this research .The electropolymerization of theophylline and its doping with
copper and nickel was described.

Chapter three :
Includes three parts:

Part I: Theophylline studies (TP)
consists of three sections:

Section 1: is devoted to investigate the electrochemical behaviors of theophy-
lline (TP): by using SWV and CV techniques in phosphate buffer (pH=7.0)
and glassy carbon (GC) electrode as working electrode. Theophylline shows
an oxidation peak at (1.07) V versus reference electrode silver/silver chloride,
sat. KCl (Ag/AgCl,sat.KCl) within the concentration range [(4.975x107) -
(19.607 x 10°)] M in SWV and [(2.9126 x 10™*) - (26.9607 x 10*)] M using
CV, the relations between current and concentration were linear within the
studied concentration range with correlation coefficient = 0.9941 and 0.9940
respectively.

Section 2: Electropolymerization of theophylline:

Theophylline was polymerized on (GC) electrode using electropolymerization
method with CV to construct (GC) electrode modified with poly theophylline
(GC-polyTP). The optimum conditions for polymerization were studied to
improve the electrode response towards urea and creatinine.

Section 3: This section deals with doping process of (GC-polyTP) electrode with
either copper or nickel to improve the response of electrode towards urea and
creatinine . The optimum conditions of doping process also investigated.



Part II: Urea studies
This part includes four sections

Section 1: SW-voltamogram was recorded for solution containing (1.088 x 10™)
M of urea in (5) ml phosphate (pH=7.0) using bare (GC) electrode. Urea is un
electroactive gives no reduction peak within the studied range, so we tried to
determine urea indirectly.

Section 2: Indirect determination of urea on (GC-polyTP) electrode was examin-
ed. The method is based on the decrease in theophylline oxidation peak with
the series additions of urea solution. The calibration curve of urea was
constructed under the measured optimum conditions and the relation between
concentration of urea with peak current of theophylline was linear within
concentration range [(0.776 x107%) — (12.062 x10%)] M with correlation
coefficient R = 0.9769.

Section 3: Theophylline — urea interaction studies:

Was studied at different temperatures, the thermodynamic functions and the
binding constant (k) were calculated. The negative value of (AS) indicates
that the interaction is ordered, the negative value of (AH) means that the
interaction is exothermic and from the values of (AG), the spontaneity of
interaction is decreased with increasing temperature this agree with the
negative value of (AH) and the decrease of binding constant with increasing
temperature. From the thermodynamic results one can conclude that the type
of theophylline — urea interaction is week, exothermic, spontaneous and may
be hydrogen bonding and/ or Vander Waals forces.

Section 4: Indirect determination of urea on (GC-polyTP) doped with copper
and nickel:

a. The determination of urea on (GC-polyTP) electrode doped with copper was
based on the decrease in theophylline and copper votammetric peaks with the
series additions of urea. The plot of urea concentration versus peak current
gives a linear relations within concentration range [(0.383 x10™%) — (8.772 x
109] M with R values = 0.9669 and 0.9960 for copper and theophylline
peaks respectively.

b. The indirect determination of urea on (GC-polyTP) electrode doped with
nickel was carried out by following the decreasing in the theophylline and
nickel peaks with the series additions of urea. The plot of concentration of
urea versus peak current of theophylline and nickel gives straight lines within
urea concentration range [(0.191 x 10%) - (8.772 x 10%)] M with R values =
0.9768 and 0.9533 for nickel and theophylline respectively.



Part III: Creatinine studies
This part includes four sections

Section 1: Study of electrochemical behavior of creatinine: The electrochemical
behavior of creatinine was studied using (1.733 x 10*) M creatinine in (5) ml
phosphate buffer (pH=7.0) on bare (GC) electrode. creatinine gives a week
voltammetric peak at (0.109) V, to obtain better response we tried to modify
the (GC) electrode with poly theophylline.

Section 2: Indirect determination of creatinine on (GC-polyTP) electrode: this
based on the decrease of theophylline oxidation peak with the series additions
of creatinine. The relation between concentration of creatinine and peak
current was linear in the concentration range [( 0.169 x10™*) - (7.754 x10)] M
with R value = 0.9799.

Section 3: Theophylline — creatinine interaction studies:

Was studied at different temperatures, the thermodynamic functions and the
binding constant (k) were calculated. The negative value of (AS) indicates
that the interaction is ordered, the negative value of (AH) means that the
interaction is exothermic and from the values of (AG), the spontaneity of
interaction is decreased with increasing temperature this agree with the
negative value of (AH) and the decrease of binding constant with increasing
temperature. From the thermodynamic results one can conclude that the type
of theophylline — creatinine interaction is week, exothermic, spontaneous and
may be hydrogen bonding and/ or Vander Waals forces.

Section 4: Indirect determination of creatinine on (GC-polyTP) doped with
copper and nickel:

a. The determination of creatinine on (GC-polyTP) electrode doped with copper
was based on the decrease in theophylline and copper votammetric peaks with
the series additions of creatinine. The plot of creatinine concentration versus
peak current gives a linear relations within concentration range [(0.169 x 10%)
- (7.754 x 10%)] M with R values = 0.9932 and 0.9960for copper and
theophylline peaks respectively.

b. The indirect determination of creatinine on (GC-polyTP) electrode doped
with nickel was carried out by following the decreasing in the theophylline
and nickel peaks with the series additions of creatinine. The plot of
concentration of creatinine versus peak current of theophylline and nickel
gives straight lines within creatinine concentration range [(0.169 x 107%) -
(7.754 x 10%] M with R values = 0.8900 and 0.9505 for nickel and
theophylline respectively.
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