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Development and Applications of Digital Nanoplasmonics

Sensing Technology
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Development and Applications of Digital
Nanoplasmonics Sensing Technology
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We present a label-free, high-sensitivity, and real-time nanoplasmonic biosensing
platform that integrates digital surface plasmon resonance (digital SPR) imaging with
scalable nanofabrication. Building upon Fano resonance—enhanced nanostructures and
hybrid nanoparticle—plasmon coupling, our system achieves superior spectral resolution
and detection sensitivity for molecular and cellular assays. The digital SPR technology
employs dual-detector differential imaging to enhance signal-to-noise ratio (S/N) by
over two orders of magnitude, enabling simultaneous monitoring of tens of thousands of
sensing sites with refractive index sensitivity down to 107¢ RIU. This innovation allows
ultrasensitive, multiplexed detection of biomolecules and real-time label-free cell
activity monitoring, advancing precision diagnostics and drug screening. Combined with
mass-producible polymer-based nanostructures, this digital SPR platform demonstrates
both high analytical performance and industrial scalability, positioning it as a next-

generation solution for quantitative, high-throughput biosensing.
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