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Abstract 

This study investigates the electrochemical behavior and surface wettability of Fe₂O₃ and CuO 

under alkaline conditions, aiming at non-enzymatic glucose sensing. Thermal annealing at 500 

°C for Fe₂O₃ and 800 °C in the case of CuO was applied to modify their structural and surface 

characteristics [1]. Electrochemical behavior, assessed by cyclic voltammetry in sodium 

hydroxide (NaOH) solutions (pH 7 and 14), revealed pH-dependent redox responses with 

clearer oxidation–reduction peaks in highly alkaline environments. Contact angle 

measurements showed that annealing enhanced hydrophilicity, supporting better electrolyte 

interaction and charge transfer [2]. The importance of morphology control and functionalization 

in shaping hybrid structures for diverse electrochemical applications has also been highlighted 

[3,4]. 

CuO electrodes were further examined for glucose sensing in 0.5 M NaOH. They displayed a 

concentration-dependent current response with good electrocatalytic activity toward glucose 

oxidation. A calibration curve confirmed a linear correlation between glucose concentration 

and peak current, demonstrating reliable quantitative detection across the studied range. 

Overall, thermally treated CuO emerges as a promising, low-cost, enzyme-free glucose sensor 

in alkaline media. These findings emphasize how surface modification and electrolyte pH 

critically govern the electrochemical performance of metal oxide electrodes, offering valuable 

insights for their future application in biosensing technologies. 

 

Acknowledgements 

This work was partially funded by Ministry of Education and Research from the Republic of 

Moldova, institutional subprogram #02.04.02 “Development of technologies and investigation 

of the properties of layered semiconductor compounds, hybrid nanostructures and laser sources. 

 

References 

[1] V. Ciobanu, V.V. Ursaki, V.V. Zalamai, E.V. Monaico, I.M. Tiginyanu. Controlling 

hydrophobic/hydrophilic properties of ZnO microtetrapods structures by means of thermal 

treatment. In: IFMBE Proceedings 91, pp. 284–292, 2024. https://doi.org/10.1007/978-3-031-

42775-6_32 
[2] E.V. Monaico, S. Busuioc, and I.M. Tiginyanu. Controlling the degree of 

hydrophilicity/hydrophobicity of semiconductor surfaces via porosification and metal 

deposition. In: IFMBE Proceedings 87, 2022; pp. 62–69. https://doi.org/10.1007/978-3-030-

92328-0_9   

[3] E.V. Monaico, E.I. Monaico, V.V. Ursaki and I.M. Tiginyanu. Porous Semiconductor 

Compounds with Engineered Morphology as a Platform for Various Applications. Phys. Status 

Solidi RRL, 17, 2023, 2300039. https://doi.org/10.1002/pssr.202300039 

[4] E. Monaico, I.M. Tiginyanu, V. Ursaki. Porous Semiconductor Compounds. Semicond. Sci. 

Technol. 35, 2020, 103001. https://doi.org/10.1088/1361-6641/ab9477   

  

https://doi.org/10.1007/978-3-031-42775-6_32
https://doi.org/10.1007/978-3-031-42775-6_32
https://doi.org/10.1007/978-3-030-92328-0_9
https://doi.org/10.1007/978-3-030-92328-0_9
https://doi.org/10.1002/pssr.202300039
https://doi.org/10.1088/1361-6641/ab9477

