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Abstract
The work in this thesis involve four parts:
Part (1):

Electrochemical behavior study of thyroxine by using Square wave voltammetry
on HMDE and graphite as solid electrode at range of concentration
(1.996x10"M=19.61x10"M) and (3.98x10"M — 2.91x10°M) respectively in
PBS as supporting electrolyte at pH 7.0, where thyroxine given two reduction
peaks at potential (-0.359) and (-1.01) Volt at HMDE and two oxidation peaks at
potential (0.078) and (0.459) Volt on graphite electrode versus (Ag/AgCl/Sat.
KCl) as reference electrode.

A computational study of thyroxine and calculate steric energy by using force
field MM2 method and Mulliken charge distribution of L- thyroxine by using
AMI1 and PM3 methods in GAMMES . In addition to Egomo and Erymo also was
calculated.

Part (2):

Electrochemical behavior study of thiourea by using Square wave voltammetry
on graphite electrode at range of concentration (9.9x10™* — 7.41x10°M) in PBS
at pH 7.0 where thiourea given three oxidation peaks at potential (0.38) and
(0.97) and (1.33) Volt on graphite electrode versus (Ag/AgCl/Sat. KCl) as
reference electrode. Determination of thyroxine by indirect method by using
thiourea at range of concentration (1.41x10°-6.25x10°M). Construct thyroxine
biosensor by electropolymerization of thiourea and determination of thyroxine
by using polythiourea at range of concentration (1.99x10°~1.76x107M).

Also Molecular interaction study between thyroxine and thiourea by using
Square wave voltammetry on HMDE at different temperature (288, 295, 298,
303)°K and calculate binding constant (K;) and thermodynamic parameters
(AH, AG, AS).

Also molecular docking study between thyroxine and thiourea and between
thyroxine and polythiourea .
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Part (3):

Electrochemical behavior study of uracil by using Square wave voltammetry on
graphite electrode at range of concentration (3.38x10%-9.5x10*M) in PBS at pH
7.0 where uracil given two oxidation peaks at potential (0.00702) and (1.35)
Volt on graphite electrode versus (Ag/AgCl/Sat. KCl) as reference electrode .
Determination of thyroxine by indirect method by using uracil at range of
concentration (3.6x107-1.3x10° M).

Also Molecular interaction study between thyroxine and uracil by using Square
wave voltammetry on HMDE at different temperature (288, 295, 298, 303,
308)°K and calculate binding constant (K;) and thermodynamic parameters
(AH, AG, AS).

Also molecular docking study between thyroxine and uracil and between
thyroxine and polyuracil .

Part (4):

Electrochemical behavior study of tyramine by using Square wave voltammetry
on graphite electrode at range of concentration (4.98x10° — 6.54x10°M) in PBS
at pH 7.0 where tyramine given two oxidation peaks at potential (0.0778) and
(0.683) Volt on graphite electrode versus (Ag/AgCl/Sat. KCl) as reference
electrode . Determination by indirect method by using Tyramine for each of
thyroxine at range of concentration (1.87x10°-2.194x10"M), uracil at range of
concentration (4.56x107—5.73x10°M) and thiourea at range of concentration
(4.56x107-3.17x10°M). Construct thyroxine biosensor by
electropolymerization of tyramine and determination of thyroxine by using
polytyramine at range of concentration (9.99x10°—1.67x107M).

Also Molecular interaction study between thyroxine and tyramine by using
Square wave voltammetry on HMDE at different temperature (288, 295, 298,
303)°K and calculate binding constant (K;) and thermodynamic parameters
(AH, AG, AS).

Also molecular docking study between thyroxine and tyramine and between
thyroxine and polytyramine .
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