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Abstract: Cell separation from a heterogenous mixture sample is an essential process for downstream analysis in
biological, chemical, and clinical applications. This study demonstrates an integrated hybrid device of the viscoelastic
focusing in a straight rectangular channel and subsequent size-based separation using acoustophoresis to attain high
efficiency and separation tunability. For particle pre-alignment in a viscoelastic fluid, the flow rate higher than 10 ul/
min was required. Surface acoustic wave-based lateral migration of particles with different sizes (13 and 27 um) was
examined at various applied voltages and flow rate conditions. Therefore, the flow rate of 100 ul/min and the applied
voltage of 20 V,, can be used for size-based particle separation.
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1. && 2| (Working principle)
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Fig. 1. (a) Schematic of integrated hybrid device for high-efficiency, size-tunable particle separation. It consists of the 1st
stage for viscoelastic particle focusing and 2nd stage for size-based particle separation using surface acoustic wave. (b)
Propagation of SAWs generated from the conductive liquid-based electrode channels. (¢) Microscopic image of electrode

channels filled with conductive liquid metal
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2. 2K} M| % (Device fabrication)
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(36-4 & 36-5B, ThermoFisher, Waltham, MA, USA)7}
AFLE]9 a1, QA= HA fMof oF 1x10° particles/m12)
7l HEE RgAA AAgE.

4. Mg Migd 2 MX}(Experimental setup & procedure)
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Fig. 2. Effect of the applied voltage ranging from 13 V,, to 22 V,,, on the acoustic lateral migration of polystyrene particles

with 13 and 27 pm diameters at the fixed flow rate of 100 pl/min
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Fig. 3. Effect of the flow rate ranging from 25 pl/min to 200 pl/min on the acoustic lateral migration of polystyrene particles
with 13 and 27 pm diameters at the fixed applied voltage of 20 V,,,
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