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Fabrication of a new single—cell microfluidic
capture chip and system construction
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(1. National Key Laboratory of Science and Technology on Micro /Nano Fabrication, Department of
Micro /Nano Electronics,Shanghai Jiao Tong University , Shanghai 200240 , China. )

Abstract ; Based on the mechanism of capture, detection and release, this paper designs and produces a
chip for capturing and releasing single cells by using the three—layer microfluidic chip technology of the
valve on the integrated chip. COMSOL simulation is used to optimize the chip structure to increase the
capture rate of cells. The performance of the valve in different Polydimethylsiloxane (PDMS) combination
and different sample loading pressures are compared. And the ability of the valve to operate for a long
time is verified. The effectiveness of the capture and release mechanism of the chip is tested and the
process of capture, detection and release can be realized. The fabrication process of the chip is simple,
and the yield can reach more than 95% . This method of capturing and detecting before releasing provides
a new technical approach for single cell separation and collection.
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Fig. 1 (a) Schematic of Microfluidic chip, Blue is the flow layer
and yellow is the valve layer; (b) ~ (¢) are the distribution of
flow resistance without side channel, with side channel and after

capture. Q stands for flow rate, and R stands for flow resistance
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Fig. 2 Schematic of three — layer chip (a) The valve layer is not
under pressure, the film is not deformed and the flow layer is
open; (b) Pressure exerted on the valve layer, the film is de-
formed and the flow layer is closed; (c¢) Three —dimensional

structure diagram of the chip
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Fig. 3 Processing of Microfluidics chip fabrication
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Fig. 5 Chip height diagram and simulation results (a) Main
channel (including bypass channel) and limited channel height
diagram; (b) Cross section flow when without side pipeline;
(¢) Cross section flow with unilateral pipeline; (d) Cross sec-
tion flow with bilateral pipelines. h,, and h, are the height of main
channel and capture structure. @, and Q, are the cross section

flow of bypass channel and capture area.
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Fig. 6 Picture of Microfluidic chip and hardware system (a)
Three—layer microfluidic chip; (b) Unlined pipe capture area;
(¢) The capture area containing the two—sided pipes; (d)

Hardware system
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Fig. 8 Diagram of fluid flow during capture and release (a)
Schematic diagram of capture; (b) Schematic diagram of re-
lease; (c¢) Fluid flow tests for capture; (d) Fluid flow test for

release
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Fig. 9 Particle capture (a) capture; (b) detection; (c) ~

(e) release
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Fig. 10 Cell capture (a) capture; (b) detection; (c¢) release
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