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On-demand Acoustofluidic Droplet Generation with Tunable Droplet Volume

Woo Hyuk Kim' and Jinsoo Park’

Abstract On-demand droplet generation with tunable droplet volume is fundamental in many droplet
microfluidic applications. In this work, we propose an acoustofluidic method to produce water-in-oil
droplets with prescribed volume in an on-demand manner. Surface acoustic waves produced from a
slanted interdigital transducer are coupled with parallel laminar streams of dispersed and continuous
phase fluids. Acoustic radiation force acting on the fluid interface enable generation of droplets in
a microfluidic chip. We expect that the proposed acoustofluidic droplet generation method will serve
as a promising tool for on-demand droplet generation with on-chip droplet volume control.

Key Words : Acoustofluidics (37| All-+31 4 8}), Acoustic Radiation Force (=%*8AF), Droplet
Generation (214 A34d)
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Fig. 1. (a) Schematic of the acoustofluidic device
for droplet generation. Microscopic images
when the acoustic field is off (b) and on (c).
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Fig. 2. S11 profile of the slanted finger interdigital
transducer used in the experiments.
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Fig. 3. (a) Working mechanism of acoustofluidic
droplet generation. Microscopic images when
the acoustic field is off (b) and on (c-d).
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Fig. 4. (a) Droplet volume (nL) as a function of
Vrus of the applied AC signal. Microscopic
images of the produced droplets at 2.52
Vrms (b), 3.15 Vrws (c), and 3.78 Vrms (d).
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Fig. 5. Regime diagram of acoustofluidic droplet

generation.
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Fig. 6. (a-d) Various droplet arrays produced by
programmed AC signals applied to the
transducer.
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