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Dynamical self-assembly and autonomous motion of cell-size molecular robots by
the control of micrometer-scale nonequilibrium field

Takinoue, Masahiro
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In this study, we constructed methods to produce and control dynamical
cell-sized molecular robots by the control of micrometer-scale nonequilibrium fields and
spatiotemporal assembly of molecules. As a result of this study, we developed methods to produce
asymmetric complex-shaped gel microparticles and a method to dynamically assemble the
microparticles. We achieved autonomous motions of the asymmetric complex-shaped gel microparticles
using chemical reaction energy. Additionally, we succeeded in biological functions of the asymmetric

complex-shaped gel microparticles for cell-sized molecular robots using living cells and DNA
molecules. Finally, we achieved the control of collective motions of microparticles using

nonequi librium electrical conditions. Through this study, we developed the basic technologies for
the construction and control of dynamical cell-sized molecular robots.
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