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Summary

This study considers the modification of a Glassy Carbon electrode to prepare an
electrochemical sensor useing in the direct determination of vitamin B, in the
presence of a layer of poly(methylene blue) and zinc nanoparticles; it further
considers a second indirect method, that is used of a molecular imprinted polymer
on the surface of a glassy carbon electrode in the presence layer of gold
nanoparticles. The measurements were carried out via the differential pulse
voltammetry technique (DPV), and the study was divided into three parts as the

following :
Part One

This part is focused on the determination of the optimum conditions of modifying
glassy carbon electrodes via the electropolymerization of methylene blue in different
buffer solutions with various pH rangs, in addition to use the different nanomaterials.
After several experiments, the appropriate conditions of were established the
electropolymerization of methylene blue on the surface of a glassy carbon electrode
(GCE) to determination of vitamin Bi,. The electrode was modified by adding 5 nl
zinc nanoparticles to the surface of the electrode; after during the material dries up on
the surface, the electropolymerization of the methylene blue monomer is performed
in a phosphate buffer solution (PBS) at (pH 8) with a concentration of 0.1 M as a
suitable solution for the polymerization process. Cyclic voltammetry was applied

over 20 precipitation cycles
Part Two

This part was included the determination of vitamin B, on the surface of a
glassy carbon electrode covered by a layer of poly(methylene blue) with zinc
nanoparticles (GCE/ ZnONPs /PMB), in the range of concentrations of vitamin B,
(0.099-69.513 uM) in phosphate-buffered solution (PBS pH 7), using the DPV
technique. The vitamin B, gave a clear reduction peak at -0.86 V against the

reference electrode (Ag/AgCl/3M KCl



The limit of detection (LOD) was 0.014 uM, and the relative standard deviation
(RSD) for the repeatability (precision) of the electrode is 0.1%, , and the lifetime of
the electrode was calculated and it was found that efficiency decreased by 29% over
two months. The method has been successfully applied to determine vitamin B,
quantitatively in a number of its pharmaceutical preparations , Also the method been
confirmed that there was no interference of other species which hs presence in
pharmaceuticals in the preparations with the vitamin peak. A relative error is

obtained (+ 4) within an acceptable range of error.
Part Three

This part includes the preparation of an electrochemical sensor
( GCE /AuNPs-MIPO-PDA ) for the indirect determination of vitamin B, on the
surface of a glassy carbon electrode covered by a layer of gold nanoparticles based on
a molecular imprinted polymer. Electropolymerization of the O-PDA monomer was
carried out in an acidic electrolyte solution with B, template particles to prepare non-
conductive poly (ortho-phenyl diamine) (PO-PDA) (molecularly printed polymer).
The presence of the vitamin B, was successfully determined indirectly based on the
electrochemical behavior of potassium ferricyanide, using the DPV technique . The
potassium ferricyanide gave a reduction peak at 0.2 V, and in the range of vitamin
B, concentrations (0.001-50 uM). The limit of detection ( LOD ) was 0.00013, and
the relative standard deviation (RSD) for the repeatability (precision) of the electrode
was 0.5% . The proposed method has been applied successfully for the quantitative
determination of vitamin B, in its pharmaceuticals with an acceptable range of error
(£ 5) . The study was proved that there was no effect due to potential interfering

substances present in the pharmaceuticals on the estimation of the vitamin.
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