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Study on driving behavior of the anisotropic

hydrogel induced by nano-sponge
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Abstract: Hydrogels with high water content usually have poor mechanical properties and unvaried
response, which seriously limits their development as soft drivers. In order to prepare intelligent hydrogels
with multiple responses and excellent mechanical properties, nano-sponge was used as the skeleton, and
gelatin hydrogels were added to it and spilled out to a certain thickness, to obtain a double-layer
anisotropic nano-sponge/compound gelatin hydrogel. The results showed that the nano-sponge/composite
gelatin hydrogel had multiple solvent responses and excellent mechanical properties. Compared with the
pure gelatin hydrogel, the tensile stress and compressive stress of the composite hydrogel grew from kPa
level to MPa level. The composite hydrogel changed the isotropic structure of the original hydrogel,
making it capable of driving and bending in a variety of ionic solutions. It can reach a bending angle of 247°
in 3 mol/L. (NH,),S0O, solution. The composite hydrogels were used as microfluidic valves to identify
specific solutions and regulate their speed when they pass through the valve. The anisotropic structure of
intelligent hydrogel can be effectively constructed by introducing nano-sponge skeleton, and the mechanical

properties and driving ability of hydrogels can be effectively enhanced, which provides a new idea for the

Weke B 2022—03—16 4% H i H 4 2022—05—09

BEWH . BREARRAIATH (51572242)

EZ A B 3c995— LB TR LT BT AR , 3220 S e K eI A Ry T BRI FE
WEEE . XN &Z P, E-mail : aipingwz@163. com



822 A - S D N~

e CHAABHERD

2022 AT &

application of intelligent hydrogels in microfluidic system, intelligent actuator and artificial muscle, etc.

Key words: gelatin; nano-sponge; anisotropic structure; mechanical properties; intelligent actuator
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