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Development of chemically recyclable polyamide
materials based on polypeptides

Kousuke Tsuchiya
The University of Tokyo, Associate Professor
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To develop sustainable alternatives with biodegradability and recyclability for conventional
petroleum-based polyamide materials, we newly designed and synthesized thiourea-functionalized
polyamides based on poly (e-lysine). The a-amino groups on the side chain of poly (e-lysine) were
successfully converted to thiourea groups through modification with various types of isothiocyanates.
We found that the thiourea-modified polyamides underwent selective and quantitative
depolymerization via acid-triggered Edman degradation of the main chain. The thiourea-modified
polyamides exhibited a high tensile modulus and glass transition temperature, and the self-standing
robust films could be fabricated by a solution cast method. Furthermore, cross-linked polyamides were
found to be degradable by acid treatment.
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