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ABSTRACT

Three-dimensional (3D) printing now enables the fabrication of novel 3D and structural electronics.
Here, we demonstrate the ability to fabricate microelectromechanical systems (MEMS) that contain
robotically embedded ceramic-based electronic components and encapsulated microchannels using 3D
printing. Acoustofluidic devices were printed using a pick-and-place microextrusion 3D printing system.
Electrical impedance spectroscopy and finite element modeling studies showed the printed acoustofluidic
devices exhibit multiple resonant modes of varying mode shape over the 0 — 20 MHz frequency range. Flow
visualization studies revealed the printed devices exhibit bulk acoustic waves (BAWS) that size-selectively
trap, mix, and separate suspended particles. Frequency- and particle size-dependent regimes of acoustic
particle trapping and/or streaming were observed in fluid droplets and in continuous flow within a
microchannel. These separation and isolation techniques can be utilized to achieve 3D spatial control of cells
in both droplet-based and microfluidic-based biosensors, separators, and other biodevices.
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