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Extended Abstract 
The growing need for advanced glucose monitoring technologies, particularly in managing diabetes, has directed 

significant attention towards non-enzymatic electrochemical glucose sensors. Nanoparticulate metal oxides such as cobalt 
oxide (Co₃O₄), copper oxide (CuO) and nickel oxide (NiO) have demonstrated strong potential due to their cost-effectiveness, 
stability, and ease of deposition [1-4]. However, traditional methods that rely on nanoparticle powder-based electrodes 
introduce contact resistance, often due to binder usage, resulting in lower sensor performance. To address this, a metal-
organic complex synthesis method is proposed, eliminating the need for binders and thus lowering contact resistance between 
the active material and the electrode (Figure 1). 

One notable drawback of the metal-organic complex synthesis route is the lack of morphology control over the deposited 
films. However, to overcome this limitation, we have developed post-processing techniques that enable the engineering of 
the deposited films. These techniques optimise the active surface area, enhance mass transport, and ensure better electron 
transfer, which is crucial for sensor sensitivity [5]. 

In conclusion, solution-deposited metal oxides like Co₃O₄, CuO, and NiO represent a significant advancement in fourth-
generation non-enzymatic glucose sensors. By addressing the limitations of binder-induced contact resistance and employing 
post-processing techniques to control morphology, these sensors can achieve higher sensitivity and stability, making them 
promising candidates for more effective glucose monitoring technologies. 

 

 
Figure 1: Illustration of a typical metal-organic complex solution to electrode 
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