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Bio-sensors design and fabrication in integrated photonic technologies  

Photonic biosensors harness light-matter interactions to detect biomolecular targets with high sensitivity, 

speed, and label-free operation. These devices offer compact, scalable, and point-of-care diagnostic 

platforms, combining the strengths of nanophotonics, biotechnology, and materials science within a highly 

miniaturized footprint. However, designing robust biosensors using integrated photonic technologies 

presents a complex, multidisciplinary challenge.  

This talk explores key principles of biosensor designs. By examining the interplay between the contributing 

disciplines, it aims to provide insights into the current state of the art in achieving high specificity and 

sensitivity—particularly in the presence of environmental noise and non-specific binding, which can obscure 

subtle changes in light propagation. In addition, we address the critical issue of scalability: how to translate 

complex, interdisciplinary designs into cost-effective and reproducible fabrication processes suitable for 

industrial deployment. 


