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Abstract:
Covalently cross-linked polymer networks find utility as structural materials across a wide variety of
applications where in situ polymerization, dimensional stability, environmental resistance, and
permanence are required. Additional chemical functionality can be readily introduced to these networks
by incorporating desired functional groups in the monomeric precursors employed for material
fabrication; however, once set, the recycling, reuse, and post-polymerization manipulation of these
covalently cross-linked networks are, as suggested by their common description as ‘thermosets’, limited.
To address this shortcoming, strategies to afford adaptability in cross-linked polymers have focused on
incorporating reversible covalent bonds within the network backbone of these otherwise intractable
materials; thus, networks which contain a sufficient number and topology of ‘dynamic’ covalent bonds
enable the cross-linked structure to respond chemically to an applied stimulus. This response, generally a
change in the stress and/or shape (i.e., strain) of the material, is achieved without necessitating any
irreversible network structure degradation by maintaining the cross-link density while allowing
rearrangement of the connectivity. Here, I will discuss the potential of polymeric materials which, upon
application of an external stimulus, are able to rearrange their connectivity to relieve shrinkage stress and
undergo rapid, photo-mediated healing. Further, I will detail the development of sequence-specific
oligomers that employ dynamic covalent interactions to effect hybridization between strands of
complementary sequences, mimicking the self-assembly commonly observed in complementary nucleic
acid strands.
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