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Resonant photonic biosensing is a powerful technique for label-free detection of biomolecules and viruses. Specifically during 
the past 5 years photonic biosensning using high quality factor (high-Q) optical microresonators has been the subject of 

intensive research and development. High-Q optical resonance in micron and sub-micron scale provides a sensitive transduction 
mechanism for generating a detectable signal proportional to the molecular binding events in label-free affinity based assays. 
A plethora of microresonator based photonic biosensors have been demonstrated that translate the surface density of bound 
molecules to measurable changes in optical transmission spectrum using resonant frequency shift. Although a large volume 
of research has been dedicated to different designs, sensitivity improvement in specific configurations and in few cases simple 
analysis of the performance, less effort has been spent on developing a comprehensive framework for comparing the practical 
performance of resonant photonic biosensors as an important class of biosensors. Here after a brief review of the fundamental 
principles of photonic biosensing using microresonators and related devices, we present a framework for a fair comparison of 
different devices and sensor configurations. Specifically we explore the detection limit,\ dynamic range and noise in resonant 
photonic biosensors. This analysis covers Whispering-Gallery microresonators, monolithic microring cavities, gratings, photonic 
crystals and microcapillaries. The proposed approach also lays the ground for the development of a universal framework that also 
includes microelectronic and micromechanical biosensors.
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