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Design and Implementation of Chemical Reaction Circuits for Molecular Robots
with Intelligence
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In this research project, we presented a design methodology of chemical

reaction circuits using DNA for molecular robots with intelligence, and chemically implemented a
prototype of a molecular robot in collaboration with other teams in "Molecular Robotics" project.
Main results include: the development of high speed computing devices equipped with light responsive
artificial nucleotides, implementation of an example of chemical reaction circuit which can adopt
effectively to changes of environment, and the development of a high performance 1000-fold amplifier
which resolved concentration gap problem between devices in molecular robots, and greatly
contributed to the implementation of a prototype of molecular robot. We also developed a design
theory of "reactive" chemical reaction circuits and theory of distributed computing, both of which
are adequate for molecular robots.
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