
The transmission of acoustic waves through materials and 
across interfacial discontinuities is a centuries-old area of 
research. A rather curious application of ultrasonic acoustic 
radiation—actuation of fluids, particles and solids—has 
renewed interest in this area and exposed phenomena 
that are not explained by previous theories that were 
once viewed as canon. During the talk, examples will be 
provided of powerful microactuators that fulfill Feynman’s 
original criteria on size (1/64th of an inch on a side, or 400 
microns) in his talk “There’s plenty of room at the bottom”, 
rotary actuators to enable in- vivo swimming microrobots 
small enough to navigate arteries of the human brain, 
fingernail-sized devices to atomize sessile droplets for drug 
encapsulation and nanoparticle formulation, infusion of 
stem cells into implantable bioscaffolds, and a device to 
enable micro and bionanoparticle concentration in a sessile 
droplet in a matter of seconds. Along the way, a discussion 
of the phenomena that enable these devices to work and 
a few reasons why past work appears to fail to adequately 
describe what is going on will be provided.
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