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Abstract

Micromotors/robots extend the reach of robotic operations to submillimeter dimensions and
are becoming increasingly powerful for various tasks such as manipulation of micro/nanoscale
cargo and single-cell analysis. These microrobots hold the potential further advance diagnostic
testing and sample analysis with advantages of the traditional lab-on-a-chip (e.g. portability,
efficiency) but overcoming current challenges (e.g. complexity, predetermined design, fluid
control). Our recent findings indicated the unique advantage of use of electric fields to enable
unified label-free and selective micromotor-based cargo manipulation and transport that are
singularly controlled via the applied electric field [1]. In addition, we demonstrated the ability of
electrically-powered metallo-dielectric Janus active particle micromotors to carry organelles/cells,
electro-deform cells as a novel means of biomechanical testing, and electroporate cells for
transfection of drugs/genes [2]. Adding magnetic field actuation was recently shown to enable the
operation of such hybrid-powered microrobots in near-physiological media conditions required for
single-cell analysis [3], while using optoelectronic control was shown [4] to enable trajectory
reconfiguration, directed self-assembly and parallelized operation of many such microrobots.
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