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Self-Growing and Strengthening of Double Network Hydrogels
by Mechanical Training

Biological tissues are dynamic, open systems in which structural transformations to adapt to the surrounding
environment are constantly occurring through metabolic processes. For example, skeletal muscles hypertrophy
and strengthen due to repeated mechanical exercise. The exertion destroys the fibril structure, whereas the
nutrition (amino acids) supply and constructive chemical reactions grows new muscle. By contrast, synthetic
materials are static, closed systems, with no structural reconstruction and substance exchange with
surroundings. Usually, repetitive mechanical loading leads to damage and even failure of materials.
Herein, we present a principle for creating metabolic-like hydrogels that self-grow and strengthen by repetitive
mechanical stimuli [Matsuda, et al., Science, 2019]. We show that the double-network hydrogels exhibit
sustained strength increase along with size increase under repetitive loading in monomer (nutrition) solution.
This metabolic-like phenomenon of double network hydrogels is through a repetitive structural destruction and
reconstruction of the brittle network by mechanochemical transduction. This mechanism endows the hydrogels
to achieve new functions at specific time and position triggered by mechanical stimuli. This work might inspire
new strategies for developing self-adaptable and sustainable materials.
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hydrogels, and memory-forgetting hydrogels. She is also working on the applications of the double network
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Her papers have been cited for 25,545 times with h-index 77 (Google scholar, as of November 24, 2020).
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