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Figure 2: Acoustic particle separation in a micro-engineered device.

OUR RESEARCH - PREDICTING THE MOVEMENT OF PARTICLES

The challenge is to design reliable ultrasonic devices which can successfully control particle movement. The movement of particles depends upon
the 3-dimensional acoustic and fluid characteristics of the device. We use numerical models to predict the exact nature of the acoustic field and
fluid flow within these devices, then the resulting particle trajectories can be predicted. The influence of device geometry and materials used has
been assessed and experimentally validated, and reveals how sensitive the performance of ultrasonic devices are to geometric changes.

NUMERICAL SIMULATIONS
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Preqided, capture was calculated by ;imqla‘rion particle system for a range of reflector thicknesses.  detection system for a range of reflector
trajectories as they pass through the acoustic field. thicknesses (w - modelled, ¢ - measured).
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As well forming a standing wave between the transducer
and reflector, a standing wave may also form across the
width of the water layer.  This makes particles . S P
agglomerate into striations (figure 7). To understand the =SS

causes of these lateral standing waves, a finite element -

analysis of one of our device was carried out. This
predicted that the side-walls induce a complex 2-d
acoustic field resulting in striations with similar spacing
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CONCLUSIONS UILIEERVORE

Future work will look at realising the biohazard detection and tissue growth applications.
This involves more extensive analysis of the acoustic field using the techniques
described above. Part of this work aims to maximise the acoustic energy and therefore
force acting on a particle, thus making the techniques more viable. Fabrication of these
devices is an issue, too, and new micro-milling facilities at the university are now being
used to make such devices.

Numerical ~ simulations  have  improved  our
understanding of the use of acoustic radiation
forces. This has helped us improve the design of
these ultrasonic systems; for example, adjusting
geometry to reliably position the acoustic node.

Although not described here, similar fluid simulation
have been used to improve the ‘microfluidic’ design
of the separator device and uniformity of the fluid

This tfechnique lends itself to many other applications. For example, Southampton
University has EPSRC funding to develop a technique to evaluate DNA sequences using
fluorescent markers. This relies on an acoustic field to control the position and

\_ e (\_/_—] orientation of the DNA strands attached to microbeads. y
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