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Dynamic covalent polymer networks offer unusual opportunities beyond classical thermoplastic 
and thermoset polymers, most notably self-healing and thermoset recycling. In the last five years, 
my group has been working on the use of readily accessible covalent bonds (ester, urethane, urea 
etc) to design functional polymer networks with dynamic characteristics. In this talk, I will 
illustrate how these industrially relevant covalent bonds (old chemistry) can broaden the design 
of functional polymer networks beyond self-healing and recycling. Specifically, I will 
demonstrate how the general principle of dynamic bond exchange can be applied to program a 
diverse set of polymer attributes including shape, actuation, stress, and physical properties. The 
versatility to program polymers can potentially impact many engineering applications including 
3D/4D printing, flexible electronics, soft robotics, and medical devices.  
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