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  Design of cross-links makes great impacts on 

mechanical properties and functionality of 

polymeric materials.  In particular, reversible 

cross-links constructed by noncovalent bonds have 

been used as a mechanism for dissipating 

mechanical energy to improve toughness.1  Herein, 

we prepared supramolecular hydrogels cross-linked 

by host-guest interactions using cyclodextrins 

(CDs) and cation-terminated alkyl guest units (Fig. 

1).2  We investigated the relation between the 

second-order relaxation time (<τ>w) and fracture 

energy (Gf) of the hydrogels with the purpose of 

establishing a general strategy for tough materials. 

  Linear viscoelastic measurements revealed that 

<τ>w of the hydrogels was controlled by the kinetics 

of host-guest interactions derived from potential 

barrier of cation units.3,4  Mechanical properties 

was evaluated by tensile tests, and the αCD-PyC11 

hydrogel showed highest Gf.  We investigated the 

effect of the viscoelastic behavior of the reversible 

cross-links on Gf using product of <τ>w and strain 

rate ( 𝜺̇𝐂 ) (Fig. 2).  Gf within 𝜺̇𝐂〈𝝉〉𝐰  of 1~10 

showed a local maximum, indicating that the 

viscoelastic behavior of the reversible cross-links 

improved Gf of the αCD-R hydrogels. 
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Figure 1.  Chemical structures of the 

αCD-R hydrogels. 

 

Figure 2.  The relation between Gf and 

𝜺̇𝐂〈𝝉〉𝐰 of the αCD-R hydrogels. 
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