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Microfluidics has been considered as an enabling technology for biomedicine, with the
advantages of compactness, low cost, high scalability, parallel process, small reagent and
sample volumes, and reduced amounts of wastes. After over two decades of active
efforts, a vast amount of work in microfluidics has been published in literatures and many
microfluidic devices have been commercialized. It is no longer possible to cover the field
of microfluidics in a compressive review. In this presentation, we would like to discuss
how microfluidics finds its commercial applications in cell-based assay, especially in single
cell analysis.
We will start the presentation by discussing droplet-based microfluidics that can be
integrated with the existing and new single cell sequencing platforms, including formation
of FACS-compatible double emulsion droplets. The bulk of the talk will be on integration
of microfluidics into a disposable cartridge (i.e. integration of microfluidics and mesofluidics) that can be manufactured in high volume at low cost for applications sensitive to
cross contaminations.
We demonstrate this microfluidic disposable cartridge as a cell sorter for the world’s most
compact tabletop FACS system. Then the system is advanced into an image-guided cell
sorter which combines the high information content cell images with the high throughput
single cell sorting capability. Finally, we discuss the on-going work of 3D imaging FACS
system and its challenge for microfluidics to meet the stringent requirements for high-end
imaging applications.
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