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Polymers featuring dynamic covalent bonds (DCBs) have attracted significant scientific interest due to their 
ability to form reversible bonds and the wide range of properties (shape memory, self-healing, responsiveness, 
high toughness, and re-processability) they offer. By replacing permanent chemical bonds with dynamic ones, 
it is possible to develop innovative materials that combine the toughness of thermosets with the processability 
of thermoplastics, leading to the formation of covalent adaptable networks (CANs).1 These materials behave 
like conventional thermosets at low temperatures but exhibit viscoelastic liquid behavior at high temperatures. 
Despite the growing demand for these advanced materials, there remains a notable gap in the synthesis and 
study of model polymers incorporating DCBs. Furthermore, a comprehensive understanding of how DCBs 
impact macroscopic properties at the molecular level is still lacking. Our group leads these efforts through the 
synthesis and characterization of well-defined homo-diblocks, star polymers, and three-dimensional networks 
(vitrimers) incorporating DCBs.2,3 We have successfully developed dynamic model polymers by employing 
anionic polymerization - a highly reliable method for synthesizing well-defined model polymers - alongside 
post-functionalization reactions and DCB chemistry. Our sustained efforts in synthesizing, characterizing, and 
investigating these materials have unveiled new insights into these systems' chemical stability and dynamic 
behavior. 
 

 

Scheme 1: Well-defined homo-diblock copolymer, star polymers, and networks based on DCBs. 
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potential candidates for high-tech applications (e.g., nanolithography, high-temperature membranes, and drug 
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