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NON-ENZYMATIC GLUCOSE SENSORS BASED ON COPPER-NICKEL-ZIRCONIUM OXIDE
MATERIALS
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Abstract:

This research focuses on the development of an electrochemical sensor for glucose determination
using cyclic voltammetry (CV) and square wave voltammetry (SWV) techniques. The sensor was fabricated by
modifying a gold electrode with copper—nickel-zirconium oxide (Cu-Ni-ZrO,). From the cyclic voltammogram of
glucose at a concentration of 0.05 mM in 0.05 M phosphate buffer solution (pH 7.2), it was found that the Cu-
Ni-ZrO,-modified gold electrode exhibited a glucose oxidation reaction at +0.25 V with a current response of
3.48 pA, whereas no oxidation reaction was observed at the bare gold electrode. Using the square wave
voltammetry technique, the oxidation current indicated the optimal conditions as follows: an increment of 16
mV, an amplitude of 125 mV, a frequency of 60 Hz, an electrolyte solution pH of 7.4, and a Cu-Ni-ZrO, loading
of 0.24 mg. The electrode showed good repeatability with a relative standard deviation (RSD) of 4.35%, and good
reproducibility with an RSD of 1.68%. The linear detection range was from 0.01 mM to 100 mM, and the limit of
detection was 0.006 mM.
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