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Polymer Networks with Switchable Toughness and Cleavability via Metal
Complexation/Dissociation of Cross-linking Units Composed of Ligands (' Graduate School of
Arts and Sciences, The University of Tokyo,*JST PRESTO) OShun-ichiro Noguchi,! Yudai
Onda,' Hiroshi Masai,'? Jun Terao'

Polymer network materials cross-linked by coordination bonds of metal complexes have
attracted much attention due to their toughness'. However, in the case of material cross-linked
by metal-mediated coordination bonds, removing the metal ions induces the decomposition of
the network structure’. On the other hand, network materials containing ligands at the covalent
cross-linking unit do not change the effective chain density even after removing the metal ions.
Here we synthesized gel with a bipyridine ligand at the covalent crosslinking units. The Young's
modulus of the gel before and after metalation by copper(I) ions was comparable, while the gel
after metalation exhibit a large fracture energy.
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Fig.1 (a, b) Schematic illustration of polymer networks cross-linked by typical coordination bonds
(a) and covalent bonds with coordination site (b) (This work). (¢) Scheme of complexation on gels

with bipyridine ligands. (d) Stress-Strain curve of gels before and after complexation.
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