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Abstract 

Microfluidics has gathered significant interest for biomedical applications, particularly the analysis of 
targeted biomolecules from minute amount of samples. This presentation will summarize our efforts on 
exploiting microfluidics for the manipulation and analysis of individual cells and subcellular organelles. In 
particular, we have explored the possibility of modulating hydrodynamic shear stress at microscale to 
modulate cellular deformation, as well as to selectively disrupt cellular membrane while maintaining the 
mitochondrial membrane intact. We have also investigated a microfluidics-based method to encapsulate 
protein payloads into red blood cells by controlling membrane deformation either transiently or extendedly 
in a microfluidic channel. This presentation will also highlight our recent development of a novel surfactant 
based on fluorinated plasmonic gold nanoparticles, rendering a previously unavailable feature of photo-
responsiveness in droplet microfluidics. Looking forward, we plan to study the fundamentals of how 
individual cells alter their phenotypes in response to environmental and therapeutic stimuli. These efforts are 
expected to find clinical applications in diagnostics, prognostics and treatment evaluation of infectious and 
chronic diseases, as well as to expand our fundamental understanding towards disease development. 
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