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Abstract: 

In this talk, I will briefly introduce various multi-functional microfluidic platforms to enable on-
chip clinical sample preparation and in-situ cellular phenotype analysis or biomarkers 
detection. These microfluidic platforms were operated by the automated microfluidic flow 
control system, including micro-pumps, micro-valves, and reservoirs, to guide and switch 
different reagents into the system automatically, which can prevent any potential sample 
contamination, loss and reduce any manipulation error. Besides, the microfluidic platforms 
integrated with electrical, surface-enhanced Raman spectroscopy (SERS), nanoplasmonic, and 
magnetic sensors to perform precise cell manipulation followed by real-time molecular sensing, 
which can be applied for various personalized medicine and healthcare applications, including 
genetic screening, whole blood analysis or infection disease diagnosis. 
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