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incorporating inorganic
components to embed cleavable,
dynamic covalent bonds within
macromolecular systems. Lewis
pairs (LPs), which form coordinate
covalent bonds with tunable
dissociation rates and energies,
remain underexplored in polymer
design. Here, we present several simple methods for synthesising LP-based
polymers by combining organoborane-functionalized polydimethylsiloxane
with commercially available Lewis base (LB) polymers. Importantly, for
designing dynamic covalent polymer networks (DCPNs), the bond strength
and rate of dissociation can be easily tuned by substituents, giving a
modular system with response temperatures and kinetics that can be tuned
across a wide range. Furthermore, the straightforward mechanism means
that side reactions are lower than those in many commonly used dynamic
chemical reactions. This system demonstrates tunable reversibility, self-
healing, and facile mixing, highlighting the potential of organoborane-based
LPs in DCPNs and their incorporation into a variety of polymer systems,
from stiff covalent networks to soft bottlebrush elastomers. Nature also
inspires dynamic bonding, particularly through phosphorus-based systems,
such as the phosphate transfer in ATP regeneration. This hydrolytic
sensitivity can be leveraged to design cleavable synthetic polymers with
phosphorus backbones, where substituents control cleavage rates. We
therefore also report recent progress in incorporating phosphorus-bound
amino acid-based monomers for photochemical additive manufacturing,
offering new pathways for cleavable and cured photopolymer systems and
bottlebrush elastomers.
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