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Abstract

In this study, a new method for the fabrication of vertically aligned carbon nanotube arrays
(VACNTS) based electrode for selective detection of glucose was employed. VACNTSs were
grown by chemical vapor deposition (CVD) method on the silicon substrate deposited with
alumina as a buffer layer and iron as catalyst by RF-sputtering and atomic layer deposition
(ALD), respectively. In order to improve the chemical and mechanical stabilities of the
electrode, polyaniline as a conductive polymer in the view of electrochemical
properties and long-term environmental stability was employed by electrodeposition,
leaving only the very end exposed to form inlaid arrays. The fabricated VACNT was employed
as biosensor electrode for diagnosis of glucose. Glucose Oxidase was covalently bonded to the
tips of VACNTSs by forming the amide coupling between the amine residues and carboxylic

acid groups.

Cyclic voltammetry, differential pulse voltammetry (DPV) and electrochemical
impedance spectroscopy methods were used to investigate the electrochemical

behavior of the synthesized VACNTSs. Detection limit of the fabricated biosensor was
measured to be about 0.283 pM and sensitivity toward glucose detection was 0.988 mA mM~
!em™. The linear detection range was (5-65) pA. The fabricated biosensor performed
effectively for the selective detection of glucose in the presence of other interferences, i.e. uric
acid and ascorbic acid. The results demonstrate that the electrode is a suitable

candidate for detection of a wide range of biomarkers.

Keywords: VACNT, Biosensor, Polyaniline, Enzyme immobilization, cyclic voltammetry,
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