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Biological tissues often exhibit a unique combination of mechanically strong and stiff and 

self-healing capability, such as human skins with a tensile modulus in the range of tens of 

MPa, which remains difficult to replicate in synthetic hydrogels. Existing strategies to 

enhance stiffness typically restrict chain/bond dynamics and thus hinder self-healing. 

Here, we report a hydrogel system that achieves both high stiffness and efficient self-healing 

via polymer entanglements under co-planar nanoconfinement. A highly concentrated 

monomer solution is polymerized within a scaffold formed by fully exfoliated synthetic 

hectorite nanosheets, where shear-induced orientation leads to the formation of a 

macroscopic monodomain. 

The resulting hydrogels exhibit a modulus above 50 MPa and tensile strength  reaching 4.2 

MPa, while maintaining self-healing efficiencies approaching 100%. Furthermore, strong 

adhesion across various substrates is observed. 

This approach provides a general strategy for designing multifunctional hydrogels, enabling 

their application in additive manufacturing, soft roboticsand biomedical systems.[1] 
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