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Although many functional materials have been created by living
polymerization in recent years, there is still a large gap with biopolymers in terms of structural
fineness and organization. In this study, (i) polymerization systems in which stereostructure,
sequence, and molecular weight are controlled simultaneously, (ii) precisely synthesized highly
functional thermoresponsive polymers, (iii) polymers programmed for selective degradation, were
created. Finally, new next-generation materials with both functionality and degradability were
produced. Specifically, stereospecific block polymers, degradable polystyrenes, ABC-type
ordered-sequence polymers, and new temperature-responsive polymers were precisely synthesized.
Furthermore, the super-acceleration of metal-free polymerization systems by light irradiation and
the design of various degradation methods with advanced structural control were also carried out.
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