Self-growing of DN gels with glucose oxidase in the
presence of oxygen
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The self-growing capabilities of double-network hydrogels (DN gels) under
mechanical stimuli rely on mechanoradicals generated by homolytic bond
cleavage in the brittle first network, which lead synthesis of an additional
polymer network when monomers are present in the gel 11, However, realizing
this growth in open air remains challenging due to radical deactivation by
oxygen through peroxidation. Herein, we developed a glucose oxidase
incorporating double-network hydrogel (GOx-DN gel) to address this limitation.

Glucose oxidase was effectively trapped by the polymerization of the second
network with smaller mesh size than diameter of glucose oxidase. When the
GOx-DN gel is immersed in a glucose-containing monomer solution, the
dissolved oxygen is depleted through glucose oxidation, effectively preserving
mechanoradicals activity. Such enzyme introducing DN gels with pre-fed
glucose deplete dissolved oxygen fast by glucose oxidation, effectively
preserving mechanoradicals activity. Moreover, glucose oxidization persists
until all the glucose is consumed, allowing polymerization to tolerate
continuously dissolving oxygen for longer periods. Concurrent introduction of
sodium pyruvate enables the removal of hydrogen peroxide byproduct via its
conversion into inert carbon dioxide.

GOx-DN gel demonstrates effective mechanical strengthening after cyclic
loading in open air for the first time. This oxygen-manipulation strategy
enables air-compatible mechanoresponsive growth of DN gels, paving the way
for developing bio-inspired self-adaptive materials through structural

reorganization.
2
W @ s
9 9
Gluconolactone H,0,

Glucose oxidase (GOx)
02

¥l
[ :}.‘,.

Glucose

[1] Matsuda, T. et al., Science, 2019, 363, 6426.


mailto:tianze.shao.y5@elms.hokudai.ac.jp

