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Double-network (DN) gels are synthesized by combining a brittle 1st network with a 

flexible 2nd network, which results in materials exhibiting flexibility, high strength and high 

toughness [1]. The two networks in the DN gels are miscible due to the presence of 

solvent. DN elastomers are obtained by drying certain types of DN gels. It has been 

reported that nano-phase-separated structure is generated in the DN elastomers due to 

the evaporation of solvents that make the two network immiscible [2]. The phase 

separation unwinds the first network and separates into nano-aggregates and the 

stretched chains connecting them. This nano-phase separation improves high 

mechanical performance of the DN elastomers.  

 

In this study, we introduced the nano-phase-separated structure, observed in the DN 

elastomer, into the DN hydrogels to improve their mechanical properties. Hydrophobic 

methyl methacrylate and hydrophilic N,N-dimethylacrylamide were used as the main 

precursors of the first and second networks, respectively. DN organogels were 

synthesized using N-methylformamide as a solvent in which these two networks are 

miscible. The nano-phase-separated DN hydrogels were then obtained by immersion of 

the organogels in pure water. The obtained gels exhibited two-step yielding on the stress-

strain curve and partial recovery of the damage. 
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