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(Example) Starch-based polymers and starch blends like thermoplastic starch (TPS) are among the most utilized polymers for commercially biodegradable materials. However, starch-based polymers and starch blends have some limitations, e.g., plasticizer leakage and starch retrogradation leading to poor mechanical properties and sticky surface after a certain period are the major points to obstruct the practical applications. Up to present, polymeric materials under covalent adaptable networks (CANs) of dynamic covalent bonds (DC) [1,2, and 3] are recognized as thermoset networks with thermoplastic performances. 
To our idea, the introduction of dynamic crosslinks between starch and plasticizer is a good approach to maintain plasticizers in the starch chain via CANs resulting in a starch retrogradation retardance and reprocessability. Herin, we consider two types of DC approaches, i.e., (i) constructing DC via thermoreversible Diels-Alder (DA) reaction is considered (Scheme I). By simply modifying starch and glycerol with furan and maleimide, TPS with Diels-Alder dynamic covalent bonds (TPSDA) can be obtained, and (ii) combining TPS and vinylogous urethane bonds, by simply modifying TPS with acetoacetate group followed by the reaction with primary amines, TPS vinylogous urethane vitrimer (TPSV) can be obtained. The presentation will cover the detailed preparation of TPSDA and TPSV including the detailed analysis, properties, and performances.
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