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Research objectives: --(max 10 rows)

This PhD project aims to pioneer flexible electronics for biomedical applications by developing smart wearable and implanted devices like pH and glucose sensors using the Voltera NOVA available at the Department of Engineering Enzo Ferrari, Modena. A key focus will also be designing next-generation, ultra-low-power flexible integrated circuits optimized for high-precision front-end sensing and wireless data communication. By fusing these materials and hardware advancements, the research seeks to build lightweight wearable smart patches for continuous, real-time diagnostic monitoring. Furthermore, the project will expand into cutting-edge ocular medicine to architect flexible micro-implants targeting glaucoma monitoring and blindness restoration, ultimately validating the precision, selectivity, and reliability of these integrated platforms under real-world mechanical deformation.
Proposed  research activity -- (max 10 rows)

The candidate will engage in hands-on fabrication by formulating active chemical sensing matrices and using advanced 3D bioprinting to create functional molecular scaffolds. The electronic design phase will involve optimizing multi-layer Flexible Printed Circuit Boards (FPCBs) that strategically leverage the plastic substrate as an intrinsic optical filter. Activities will then progress to developing low-noise electronic building blocks, multiplexed excitation circuits, and wireless telemetry links. This will culminate in prototyping micro-scale flexible ocular implants equipped with custom localized electronic stimulators and pressure links, followed by extensive laboratory characterization in simulated body fluids to optimize sensor speed, sensitivity, and biological selectivity.
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