Bioinspired Design and Catalysis of Functional Macromolecules
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Description automatically generated]Abstract: The development of novel macromolecules to interface with biology represents a central mission in modern polymer science. Our research aims to develop nature-inspired approaches to design and synthesize macromolecules that unlock new structure-property-function relationships. This presentation will highlight three case studies: the development of precision polysaccharides and pseudo-polysaccharides via living polymerization, processive catalytic polymerization by molecularly confined catalyst, and bioinspired stereocontrolled radical polymerization. Together, these examples illustrate the transformative potential of integrating rational design and biomimetic strategies to develop next-generation macromolecules with tailor-made structures and functions.
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