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Development of a thermoplastic polyurethane that can reversibly switch between
physical and chemical crosslinking

Ito, Shotaro
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The aim of this research was to develop a thermoplastic elastomer with high
durability based on chemical crosslinking by introducing functional groups that reversibly crosslink
and uncross-link thermoplastic elastomers. Focusing on photodimerization reactions as crosslinking

and uncross-linking sites, we investigated 1,4-phenylenediacrylic acid ester, 9,10-bis(alkoxy)
anthracene, and 9-anthracenecarboxylic acid ester, and found that 9-anthracenecarboxylic acid ester
uncross-linked up to 200° C, at which point the polymer did not thermally decompose. It was found
that polyurethane with this functional group changes from a liquid state to a rubbery state when
exposed to UV light, and that anthracene dimers are uncross-linked when heated to 150° C.
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