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ABSTRACT

Conducting polymers and carbon nanotubes composite thin films were successfully
fabricated through electropolymerization or electrochemical method for use in

biosensor application which is specifically an immunosensor in this research study.

In the first work, the composite thin films of the benzothiophene derivatives
(benzothiophene-2-carboxylic acid and benzothiophene-2-propionic acid) and single-
walled carbon nanotubes (SWNTSs) were simultaneously prepared by electrochemical-
surface plasmon resonance (EC-SPR) spectroscopy on gold-coated high refractive
index glass substrate which also used as working electrode versus Ag/Ag" non-
aqueous reference electrode in anhydrous acetonitrile. The SPR reflectivity was
increased with increasing the number of cycles of the deposition on the working
electrode. The composite thin film showed -electroactivity in a PBS buffer
solution (pH = 7.4). The biomolecules (anti-immunoglobulin G and human
immunoglobulin G) entrapped with carboxylic group of the polymer backbone via
amine bond of EDC/NHS coupling reagent were detected in real time by EC-SPR



spectroscopy which provides SPR reflectivity change on the composite thin film
upon injection of both biomolecules. The characterization process was performed

through UV-vis absorption spectroscopy and atomic force microscopy.

Moreover, in second work, the working electrode (indium tin oxide or ITO- coated
glass slide) was modified with the electrocopolymerization of 6:4 3-aminobenzoic
acid (ABA) and aniline (ANI) and multi-walled carbon nanotubes (MWNTS) in
sulfuric acid (H2SO4) through cyclic voltammetry on ITO-coated glass substrate using
Ag/AgCI as reference electrode. This composite thin film also showed electroactivity
in the neutral PBS solution. The obtained composite thin film was used for
immobilization of human IgG by covalent binding. The sensing experiment showed
that the current response was increased with increasing of human immunoglobulin G
from 50 pg to 100 pg. The films were finally characterized by atomic force

microscopy, FTIR spectroscopy, and X-ray photoelectron spectroscopy.



