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Electrochemical sensing represents a powerful analytical platform for translating advances in materials chemistry into sensitive, selective and potentially miniaturized diagnostic tools. At CATRIN, our research in this field is built around the rational design of functional nanomaterials, controlled surface modification and their integration into electrochemical sensor and biosensor architectures. Particular emphasis is placed on graphene-derived materials, including chemically modified graphene and fluorographene-based platforms, which provide versatile interfaces for the immobilization of biomolecules and the tuning of electron-transfer properties.

This presentation will provide an overview of our recent activities in electrochemical sensing, covering the development of nanomaterial-modified electrodes, surface engineering strategies and bioanalytical applications. We will discuss how the chemical functionality, morphology and interfacial properties of graphene-based materials influence sensor performance, with attention to reproducibility, stability and analytical sensitivity. Selected examples will include screen-printed carbon electrodes and other electrode platforms modified with functional nanomaterials for the detection of clinically and biologically relevant analytes.

A key part of the presentation will focus on strategies for biomolecule immobilization, including direct immobilization at the electrode surface and alternative approaches based on pre-functionalization in solution. These concepts will be illustrated using model systems involving small molecules, antigens, and antibodies, in which the architecture of the biointerface strongly affects recognition efficiency and electrochemical response. The broader aim is to connect fundamental understanding of nanomaterial–biointerface interactions with practical sensor development.



