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The design of covalent adaptable networks (CANs) has long focused on the 
chemistry of the exchange reaction, which influences mechanical properties via 
its thermodynamics and kinetics. However, like all polymer networks, CANs 
inevitably contain topological defects such as loops and dangling ends. For many 
associative mechanisms, excess nucleophilic groups are necessary to mediate 
the exchange reaction, but also influence the mechanical properties as dangling 
ends. Moreover, theoretical studies suggest that loops play an important role in 
accelerating stress relaxation.1 Unlike conventional static networks, the loop 
fraction in CANs is not set at synthesis.2,3 Using network disassembly 
spectrometry, we study the impact of dynamic bonds on loop fraction and the 
effect of loop fraction on viscoelasticity. These studies reveal opportunities to 
manipulate CAN properties via topological defects—“defect engineering” for 
polymer networks. 
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