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Development of novel bio-based solidification technique inspired by natural and
artificial organic/inorganic interfaces
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We focused on the adhesive interface between natural or artificial inorganic
and organic materials, and worked on the development of the following two fundamental techniques:
(1) high-strength biocement incorporating organic-inorganic hybrids, and (2) hybrid solidification
combining mussel adhesion protein and silica polymerizing enzyme, to develop a novel concept of
bio-based solidification. In part 1, a hybrid biocement combining natural polysaccharides (chitin
and cellulose nanofibers) and a fusion protein that promotes calcium carbonate deposition on the
surface of these materials was developed. In part 2, adhesion control of mussel adhesion protein and
biosilica formation at the material interface were successfully achieved.
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