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The development of optical biosensing platforms for the rapid detection of immunological and inflammatory biomarkers is essential to support clinical diagnostic. We present optical methods integrating fiber sensors techniques for sensitive biomarkers detection in complex biological matrices like urine and wastewater. Fiber optic sensors provide near real-time measurement capabilities, making them particularly useful for epidemic monitoring and early pathogen detection. The ability to establish sensor networks enables large-scale monitoring, which is essential for widespread diagnostic applications.

In this study, we introduce a fiber optic sensor functionalized with a sensing probe for biomarker detection based on antibodies and viral RNA. The sensor employs a microsphere design at fiber tip, enhanced with biofunctionalized layers to achieve high sensitivity and specificity toward selected viruses. The multilayer structure at tiber tip creates an optically responsive surface, allowing for the real-time detection of changes in optical properties registered in recorded spectra. The sensor operates based on optical interference, reflection on the surface of the microsphere is highly dependent on geometry and refractive index and properties of the functionalized layer, which covers the fiber tip. Presented sensor can be adapted for various viruses or pathogens with probe modification. The use of a single-mode telecommunication optical fiber, making integration into existing fiber optic networks possible, enhancing its applicability in near real-time medical diagnostics and biomarkers monitoring.
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