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Introduction

Background:

* Microfluidicsand LabOna-Chip (LOC) devices.

* Acousticmanipulationof microparticleshrough
acoustophoresis

« Surface acoustiwaves(SAW)baseddevices.
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Aim:

« Analysis of a muHlinterdigitaltransducer
configurationto achievea versatile anefficient
acousticmanipulationof particles

Micro-particles =

Substrate

[B.W. Drinkwater, Lab on a chip, 2016]
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SAWbaseddevices

Devicefunctioning:

« ACvoltagesignalappliedto IDTsdepositedon the
surfaceof apiezoelectricsubstrate

« Conversepiezoelectriceffect generatedravellingSAWSs
(TSAWEo0N thesurfaceof the substrate

« Two or more countepropagatingwavesinteract
developinga standing SAW (SSAW);

« The SSAW transmittedto the fluid containedin a
microchannelinform of pressurevaves

« The standing pressure field can &eploitedfor acoustic
manipulationof microparticlesdispersedn the fluid.

[J. Guo et al., Journal of Colloidal and Interface
Science, 2015]
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Two-IDTsconfiguration

Model: e

« Piezoelectrieffect: coupling '
betweenmechanicsand
electrostaticqpiezoelectric
constitutivelaw).

» Acoustic pressure field: Helmholtz
waveequation

» Forcesactingon particles acoustic
radiationforce andfluid drag force.
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Multi -IDTsconfiguration- Geometry

LINbG, PDMS Water PDMS Water

Substrate Channel Channé Chamber Chamber
Width YCHT>)Y Mcpn>YHYyn>Y mcpn>Y mnnn>Y
Length YCHT>NY YCHT>YYCHT>YMcpn>Y Mmnnann>Y
Thickness pnn>Yl mMnann>Y pn>Y Mnann>y pn>yY
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PDM3Microchannel PDMS Chamber
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Multi -IDTsconfiguration- SSAW

A

SSAWlistribution causedoy four TSAWsnteracting
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Multi-IDTsconfiguration— Standing pressure field

7

Standing pressure fieMdithin the fluid domaincontainedin the PDMStructures
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Multi -IDTsconfiguration- Focusing

Particles focused on the two pressure
nodes.
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Multi -IDTsconfiguration- Versatility



Multi -IDTsconfiguration— Trapping

One patrticle is trapped within the pressure
node.
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Conclusions

[Tian et al., Sci. Adv., 2019]

Conclusions

Low-costfabrication

Easyintegrationin LabOn-a-Chip devices;
Microparticlefocusing sortingand trapping can be
achieved

Versatilityof the platform dependingon the design of the
microchannels

Applications towards biological cell sorting, isolation, and
assembling can be considered based on this principle.
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