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Manipulation of micro/nano particles

by combining acoustic radiation force with acoustic streaming
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In this study, we propose a manipulation method of micro/nano particles based on an acoustic radiation force and
an acoustic streaming. In recent years, analyses of micro/nano particles are attracting large attention in the fields of
medicine or biology. In a manipulation of micro/nano particles, acoustofluidics is a strong candidate because of its high
throughput, low invasiveness and simple systems. Manipulation methods based on acoustofluidics consist of acoustic
radiation force and acoustic streaming. Acoustic radiation force can arrange microparticles with high precision. On the
other hand, acoustic streaming can manipulate nanoparticles with strong force. Thus, we can manipulate both micro
and nano particles by combining acoustic radiation force and acoustic streaming. In this study, we fabricated a device
to manipulate micro/nano particles by combining acoustic radiation force and acoustic streaming. As a result, we
manipulated micro particles by using acoustic radiation force and we observed acoustic streaming were generated.
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L=A=F

¢ : Sound speed
f : Frequency
A : Wavelength

L: Length of water chamber

Frequency: f = 3.0 [MHz]
Sound speed
in water (35°C): ¢ = 1520.12 [m/s]
-
L = 0.50667 ~ 506.7 [um]
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Fig. 2 Device parameter

Fig. 4 Observation of acoustic radiation force
(a)before, (b) after
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Fig. 5 Acoustic streaming around the micro pillar
(a) acoustic streaming, (b) PIV
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