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Microelectrodes are highly desirable transducers in electrochemical systems due to the reduced analyte volume they require and their suitability for integration into microfluidic platforms. However, dataset acquired from microelectrodes may not be sufficient to directly monitor electrode surface condition and sensing performance. Therefore, implementation of hyphenated techniques capable of delivering more data during a single experiment is beneficial. Non-destructive optical techniques seem to be particularly promising choice. The combination of electrochemical and optical domains, within a single sensing structure offers tremendous potential for obtaining two independent signals about processes taking place on an electrode surface, including drift and fouling monitoring, while enabling cross-validation of results during a single measurement. The capability for the domain combination may be offered by conductive and transparent electrode material, such as indium tin-oxide (ITO). Although, the use of ITO in dual-domain sensors has been reported, its application in microelectrode-based systems remains rare, and there is a lack of miniature solutions for dual-domain applications. The small size of the microelectrode poses a challenge for integration with optical transducers such as optical fiber. 
Solution proposed in this work employs a standard telecommunication optical fiber (125 μm diameter) with structure consisting of sputtered thin-film TiO2/ITO bilayer deposited on the fiber end-face. This sensor may simultaneously operate as a working electrode and an optical transducer. The bilayer forms an interferometric cavity where the interference minima in the reflected power spectrum are observed in the near-infrared range. Voltammetric techniques were applied in combination with simultaneous online interrogation of optical spectra, enabling continuous monitoring of the transducer’s state through changes in the optical properties at the electrode surface.
The presented solution constitutes a compact transducer on optical fiber end-face that acts as a universal analytical platform, simultaneously delivering electrochemical and optical information in operando mode. The proposed approach holds particular promise for biosensing applications where real-time, label-free monitoring of electrode surface processes is essential.
