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Centering around the diagnosis and treatment of diseases such as cardiac disorders and
cancers, many novel technologies for diagnosis and models for studying mechanisms
have been developed. Among these, biosensors are powerful platforms for disease
diagnosis and membrane proteins provide critical mechanism supports for drug
delivery, cellular signaling and therapeutic outcome. However, most traditional
technologies or methodologies developed in this area are mainly fluorescence-based,
therefore of limited use in practical applications. One important property of membrane
proteins is their heterogeneous distribution across the cell membrane and dynamical
changes to regulate different cellular behaviors, which poses huge challenges on the
traditional fluorescence-based technologies. | will present the development of a novel
open-cavity and label-free biosensor that is based on photonic crystal structure and the
application of the sensor for detecting cardiac biomarker in human plasma with
adequate clinical sensitivity. In addition, solid proof supporting its application in
imaging diagnosis of prostate cancer cells will be demonstrated. Finally, building on
the optical biosensor, multiple novel platforms such as spectrometer for studying
cellular therapeutic processes and label-free microscopy for exploration of membrane
proteins with high temporal and spatial resolution and other future research subjects
will be introduced.
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