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FABRICATION OF AN ELECTROCHEMICAL DOPAMINE SENSOR USING CARBON NANOTUBES

EMBEDDED IN A CARBON PASTE ELECTRODE COATED WITH A GOLD NANOFILM
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Abstract

A sensor for dopamine (DA) detection was developed using electrochemical techniques by embedding
carbon nanotubes into a carbon paste electrode coated with a gold nanofilm (CPE/CNT-AuF). The electrochemical
signals were measured using cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS). CV results
revealed that the CPE modified with CNT and coated with a AuF was able to catalyze the oxidation of DA at 0.233
V and produced a current response 2.2 times higher than that of the bare CPE. EIS showed that the CPE/CNT-AuF
increased the resistance to 40,000 ohms, compared to only 10,500 ohms for the bare CPE. Optimization using
amperometry indicated that the optimal applied potential for DA detection was 0.25 V. Other parameters studied
included the AuF deposition time, the CNT to graphite ratio, and the pH of analyte solution. The optimal values
were determined to be 200 seconds, 2:1 (w/w), and pH 7.4, respectively. A linear response was obtained for DA in
the concentration range of 10-50 uM, with a detection limit of 6.8 uM. The developed sensor was successfully

applied for the analysis of DA in blood samples.
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