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LHEFH Nanotechnology Platforms for Quantitative Analyses of Extracellular Vesicles

Extracellular vesicles (EVs) have emerged as a novel biomarker for diagnosis and
prognosis of human diseases, including cancer, infection, and metabolic disorders.
Analyzing EVs in routine clinical settings, however, still remains a difficult task,
mainly due to the lack of adequately sensitive and fast assay platforms. Our
laboratory has been developing new assay technologies tailored for on-site EV
analysis. This presentation will discuss two presentative systems: i) in-flow filtration
devices to enrich EVs directly from biological fluids, and ii) a nano-plasmonic chip
to profile EV protein. The filter system is a microfluidic cartridge capable of fast and
on-chip vesicle isolation; it uses size-based sonophoresis to selectively enrich EVs.
The plasmonic chip, termed nano-plasmonic exosome (nPLEX), is developed for
high-throughput exosome protein profiling. The detection is based on extraordinary
optical transmission through periodic nanoholes. The strategy provides an ideal
sensing scheme for EVs, as the sensor probing depth (< 200 nm) could be
matched to EV size. We applied the developed systems to isolate and profile
cancer-derived EVs in patient samples. Our results confirmed the potential of using
EV analysis to monitor tumor progression and treatment responses. Further clinical
investigations are underway to rigorously evaluate the clinical utility of the
developed systems.
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