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Figure S1. The gas-driven flow system for characterizing the performance of our syringe-tip flow 
stabilizer. The compressed air was regulated via a computer-controlled pressure controller to gen-
erate a specific pressure for driving the liquid in the hermetic sample reservoir. The values of pres-
sures were monitored and recorded using the software. The liquid was then flow through our sy-
ringe-tip flow stabilizer and the mass of the output fluid was continuously monitored using an 
electronic balance. On the basis of these data, the stable output flow rates at specific pressures could 
be calculated. 
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Figure S2. Images illustrating the designs and structures of inlet (a) and outlet (b) housings. 

 
Figure S3. Focusing performances of 10 μm particles in the top and bottom channel layers (layers 1 
and 4) at the flow rate of 10 mL/min. 

 
Figure S4. Assembly and fabrication process of the PDMS membrane. The PDMS membrane was 
transferred onto one side of the patterned double-sided tape using a polyethylene terephthalate 
(PET) film. After being transferred onto the double-sided tape, the PET film was carefully peeled 
off and a triangle through hole was cut on the PDMS membrane at the central region of the three-
branching channels. 
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Figure S5. Image illustrating the viability of cells after being processed with the integrated device 
by using the Trypan blue exclusion test. 

Table S1. Dimensions of spiral channels. 

Dimensions Values 
Channel height (H) 90 μm 
Channel width (W) 500 μm 

Initial radius of spiral channel 2 mm 
Loop number 2 loops 

Distance between the adjacent loops 3.25 mm 

Table S2. Dimensions of the three parallel flow regulators in the syringe-tip flow stabilizer. 

Dimensions Values 
Length of each branching channel 3.19 mm 
Width of each branching channel 1 mm 

Angle between two adjacent branching channels 120° 
Height of each branching channel 

(i.e., thickness of double-sided tapes) 180 μm 

Thickness of PDMS membrane 60 μm 
Side length of triangle through hole 1 mm 

 


