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Abstract 

Hydrogel actuators have great potentials in soft robotics and devices. Key challenges remain on the toughening and 

assembling of hydrogels for convenient fabrication and manipulation of such soft devices. In this talk, various 

tough hydrogels based micro-micelle crosslinking, clay toughening, and biomimetic structures are presented. 

Besides, hydrogels carrying charges are synthesized with both outstanding mechanical properties and 

responsiveness to changes in ion strength and/or pH. Moreover, electrostatic attraction and suparmolecular 

recognition are utilized to establish a robust interface, which faciliates a convenient macroscopic assembling of 

hydrogels into bilayers. The bilayers, with each side responding differently upon changes in environmental stimuli, 

experience reversible actuations. 
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