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Fig. 1 Microfluidic chips for hydrodynamic single

cell manipulation
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Fig. 2 Schematic diagram of microfluidic T—junction (a)

and flow—focusing junction (b) for droplet generation
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Fig. 3 Droplet—based microfluidic chip for

single cell encapsulation
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Fig. 4 Optical tweezer—based microfluidic chip for single

cell trapping
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Fig. 5 Schematic diagram of p~DEP and n-DEP particle trapping

in non—uniform electric field formed by different electrode structures
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for single cell trapping
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Microfluidic chips for single—cell trapping
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Abstract In recent years, the application of the microfluidics in the single cell analysis has attracted more and more attention. The single—

cell trapping is the basic and key component for the analysis at the single—cell level. The microfluidic chips usually have single—cell
matched microstructures and could achieve the control of extremely small liquid volumes at the nanoliter and picoliter scale. Thus, the
microfluidic chips are particularly suitable for the specific or high—throughput single—cell trapping. Moreover, the components for the post—
trapping analysis of single cells could be integrated on the chip to build a high—efficiency and low—cost microfluidic single—cell analysis
platform. This paper reviews and compares several microfluidic single—cell trapping methods, including hydrodynamic, optical, electrical,
magnetic, and acoustic techniques. Future research in the single—cell trapping and analysis on the microfluidic chips is also discussed.

Keywords microfluidic chip; single—cell trapping; droplet microfluidics; dielectrophoresis; optical tweezer
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