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Development of tissue adhesives with nanostructured biomaterials
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We found that nanoporous hydroxyapatite, a tyﬁe of bioceramics, adhered to
hydrogels and soft tissues under hydrous conditions. The purpose of this study was to understand and
apply the above adhesion phenomenon. First, calcium phosphates having different compositions were

synthesized, and their interactions with proteins and water molecules related to adhesion were

evaluated. In addition, the adhesion strength with the hydrogel was quantitatively evaluated, and

the effect of the morphology of apatite on the adhesiveness was evaluated. Furthermore, we conducted
a study using metallic titanium and found that it also adheres to soft tissues under hydrous

conditions.
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Figure 3. (A) Digital photographs and (B) SEM images of non-treated and acid-treated titanium films. (C) FT-IR spectra of water on the titanium
films. (D) Adsorption behaviors of fatty acids onto non-treated and acid-treated titanium powders. (E) Digital photographs during an adhesion test
using the acid-treated titanium film and a mouse dermal tissue. (F) Adhesion strengths of commercially-available fibrin glue, non-treated and acid-
treated titanium films for mouse dermal tissues.
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