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For small bodies, e.g. “microrobots” we assume:
= Uniform distribution of the applied field B throughout the body

= M is a single vector (body is viewed as a dipole)
= F =Force

= T = Torque
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Vessel ~125um dia.










= Magnetic Torque

= Magnetic Force
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Paramecia, spermatzoa, cilia and flagella
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= Polymer materials
= Non-cytotoxic
= Bioerodable
= Functionalizable
= Low-cost
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= (a) Functionalization of ABFs with lipoplexes
» Lipoplexes are mixtures of cationic lipids and DNA, transfection agents
+ Size of ABFs: Diameter 5 um, Length16 um, Ni/Ti layer (25 nm/ 15 nm)
= (b) Confirmation of lipoplexes on ABFs by CLSM
- DNA was marked using green fluorescence (fluorescein)
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= Only targeted cells were transfected by DNA carried on ABFs
= Cells expressed the Venus protein encoded in DNA
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Microswimmers with end effectors
Microhands fabricated at the ends of helical bodies
Load and release using fluid drag

33



s3i.assiiis
Bty

= A primary application area for micro and nano robotics is medicine, biology,
manufacturing, and, perhaps, environmental monitoring

= The Micro/Nanorobotics Community has made tremendous progress in a decade
= Power, locomotion, fabrication
= Addressing appropriate therapies

= The potential is huge, but the timeline uncertain
= The field is in its infancy
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