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Function by integration
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Hydrogel-tissue
* Wound closure
* Drug delivery

Li, Celiz, Yang, Yang, Wamala, Whyte, Vasilyev, Vlassk, Suo, Mooney. Science 357, 378 (2017)



Stretchable, transparent, 1onic conductors

Hydrogel

polymer

Keplinger, Sun, Foo, Rothemund, Whitesides, Suo. Science 341, 984 (2013)



Create function through integration
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Axon, natural and artificial

Schwann cell

Depolarized region

Yang, Chen, Lu, Yang, Zhou, Chen, Suo. Extreme Mechanics Letters 3, 59 (2015)




Hydrogel-elastomer
ionic cable (artificial axon)

Yang, Li, Yang, Pan, Yin, Tang, Qi, Suo. Advanced Functional Materials (2019) 8



Elastic Modulus (Pa)

Stretchable electronics are naked
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Permeation of ions through elastomers
sets a fundamental limit to bioelectronics
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Le Floch, Molinari, Nan, Zhang, Kozinsky, Suo, Liu, Nano Letters 2019



Why is hydrogel adhesion weak?
It’s water.

Adhesive Hydrogel

Yang, Suo. Nature Reviews Materials 3, 125 (2018)
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Hydrogel often has weak adhesion
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Volume modification
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Deep-fry hydrogel

Liu, Nian, Yang, Qu, Suo. Nature Communications (2018)
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Hydrogel paint

A division of labor between paint maker and paint user
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Instant, tough, noncovalent adhesion
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Molecular suture

Holes: preexisting polymer networks (~ 10 nm)

Threads: Polymer chains (~ 100 nm) /\&5
Knots: polymer chains form a network in situ w —_—
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Topological adhesion

% Chitosan solution Hydrogen-bonded complex
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Photodetachable adhesion

Strong adhesion Easy detach

Gao, Wu, Suo. Advanced Materials (2018)
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Topological lithography
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Summary

Function by integration

Adhesion by molecular bonds or stiches
Hydrogel paint

Topological adhesion

Photodetachable adhesion

Topological lithography



