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The goal of this work is to develop a cost-effective, highly selective, and
sensitive non-enzymatic glucose sensor utilizing zinc oxide (ZnO) nanowire arrays
for biomedical applications. ZnO nanostructures have attracted significant attention
due to their excellent chemical stability, biocompatibility, and unique
electrochemical properties. This work explores the glucose sensing performance of
ZnO nanowires grown on different substrates, such as Zn-based seed layer and
gold-covered seed layer, with a detailed analysis of their electrochemical behavior
via Electrochemical Impedance Spectroscopy (EIS). The investigation focuses on
understanding how nanowire morphology, determined by substrate properties and
growth conditions, impacts their electrochemical performance, building upon
previous studies in related porous semiconductor compounds [1,2].

Distinct impedance shifts were observed with each 100 uM increment in
glucose concentration, reaching a maximum tested concentration of 500 uM. The
Nyquist and Bode plots demonstrated a relationship between glucose concentration
and the sensor’s electrochemical response, indicating high sensitivity and
repeatability of the ZnO nanowire-based sensor.
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