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Abstract

In the context of precision medicine, the capability of diagnostic and screening tools to obtain large
amount of personalized measurement from individual patient at small sample volume is crucial.
However, current screening platforms are still limited in various aspects such as large sample quantity
requirements, lack of capability for multiplexed analysis of patient samples, low system throughput
which contributes to long processing and analysis time and thus not able to rapidly diagnose and
monitor patient condition. To address these issues, several droplet-based microfluidics platforms have
been developed in this work to screen cancer samples for multiplexed phenotypic analysis all while
using small sample volume. With the development of these microfluidic platforms as well as the
research findings of utilizing metalloproteinases (MMPs) as potential biomarker for cancer, this work
aims to provide a patient-specific approach for cancer screening and monitoring, thus taking one step

closer to achieving “precision medicine”
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