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Novel method for hydrogel adhesion utilizing swelling-induced wrinkling films was developed. The
adhesion of hydrogels is required to develop functional devices. We focused on wrinkle structure. It
is well known that wrinkles are formed by the generation of a stress mismatch between two adhesive
layers. Wrinkled structures are often observed in the human body such as fingers and the brain and
play an important role of gaining surface area, indicating that a wrinkle structure has potential
applications in the adhesion of two soft materials. In this study, cationic hydrogels and anionic
gel-films were prepared, and dried- and wet gel-films were used adhesion experiment. To adhere the
hydrogels, gel-film was sandwiched with two hydrogels, and then hydrogels adhered to each other,
immediately. In the visual, the adhesive interfaces were transparent. Interestingly, wrinkle structure
was observed at the adhesive interface by phase-contrast microscopic observation when the dried
gel-films were used for adhesion. This result indicates that the dried gel-flm was expanded
horizontally by water-uptake, and then wrinkle structure was formed. Worinkle structure was not
observed in case of wet gel-films. Adhesive strength of gels with wrinkled interface was higher than
that of no-wrinkled interface, indicating that wrinkle structure plays a key role for strong adhesion of
hydrogels. Adhered hydrogels were simply detached with deformation of wrinkle structure when the
wrinkled film was peeled off at adhesive interface. Present adhesion control of hydrogel using
formation and deformation of wrinkle structure will contribute considerably to the development of a
novel adhesion strategy of soft materials such as tissue in the living body.




