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Acoustophoresis is the phenomenon of movement of particles, such as microspheres and biological
cells, in a sound field via the acoustic radiation force. This force is a second order, time-averaged
force that acts on suspended particles in a sound field. Typically, an ultrasonic standing wave is
set up in a microfluidic channel, and suspended particles will be pushed to the pressure node or
anti-node of the channel, depending on their acoustic contrast factors (positive or negative). This
contrast factor is a function of the bulk moduli and densities of the particle and the surrounding
medium. In this talk, some experimental and numerical studies on this phenomenon will be
presented.

Experiments were carried out to demonstrate the manipulation of microsized particles using this
acoustic radiation force. These experiments were conducted on polystyrene microspheres and
some biological cells. It was shown that cells of different sizes and material properties can be
separated using this acoustophoresis process. The microfluidic chamber was also used to measure
the bulk modulus or stiffness of cells by comparing the cell trajectory against a numerical model.

Both theoretical and numerical models were used to calculate the acoustic radiation force acting of
the particles. Two numerical schemes had been used to calculate the radiation force: finite
element method and multipole expansion method. The numerical methods are necessary for cases
where the theoretical results breakdown, namely when the particle size is comparable to the
wavelength of the acoustic field. The numerical methods are also more versatile in handling
particles with arbitrary shapes (such as non-spherical).
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