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Fabrication of organic-inorganic hybrid materials by biomimetic mineralization
in peptide hydrogel
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Biomineralization is fabrication process for biominerals having
hierarchically organized structures at nanoscale under a mild condition. In this study, we
investigated the mechanisms of nucleation and selective crystal growth of the calcium carbonate
mineralized in the peptide hydrogel having self-supplied ability utilizing enzyme-like hydrolysis
activity on urea. Hydrolysis reaction rate on urea of the peptide was decreased with the increase of

the elastic modulus of the peptide gel. In a system with a low degree of cross-linking between the
peptide networks, the mineralized calcium carbonate has nanofiber-like morphology, which was similar
to the peptide network. Moreover, morphology of the mineralized calcium carbonate changed to a
combination of nanofibers and sheet-like structure by increase of degree of cross-linking. These
results suggest that the nanostructure of the mineralized calcium carbonate is greatly influenced by
the mechanical properties of the peptide gel.
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