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                    Abstract

This work describes an amperometry-based non-enzymatic glucose biosensor constructed from copper oxide nanoparticles that have been decocted with TiO2 nanotubes (TNTs). The synthesis of TiO2 nanotubes on the Ti6Al4V alloy plate was accomplished by a simple anodization process. The as-deposited TiO2 nanotubes were subsequently decorated with Cu2O nanoparticles (NPs) using the chemical bath deposition (CBD) method. The surface morphology, phase aggregate, elemental composition, and crystal structure of the nanohybrid assemblies were studied by X-ray diffraction, field emission scanning electron microscopy (FE-SEM), and energy dispersive X-ray spectroscopy (EDX) analysis. Amperometry, cyclic voltammetry (CV), and electrochemical impedance spectroscopy (EIS) were used to investigate the electrochemical and electrocatalytic behavior of the as prepared specimens. The addition of Cu2O NPs to TNTs produces a biocompatible surface which is electrochemically very active resulting in enhanced electronic conductivity at the electrode surface. The electrode was modified in this form to measure the concentration of glucose in a 0.1 M NaOH solution. Furthermore, the hybrid electrode displayed good sensitivity (∼101.65 μA mM−1 cm−2) compared to the aligned TNTs with a low detection limit (∼0.655 mM) and response time (12 s). The sensors also exhibited excellent reproducibility, repeatability, and stability. Due to its superior electrochemical properties, the non-enzymatic glucose biosensor holds promising potential for continuous glucose monitoring in a various application, including the biomedical industry and healthcare use. This research showed the significant utilization of Cu2O-decorated TNTs for the development of robust reliable and reproducible biosensors.
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