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Design and development of absorbable materials that adhere to biological hard
tissues and their application to conservative restoration, endodontics, and

periodontics
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Transmission electron microscopy analysis of the dentin bonding interface
revealed that the polycarboxylic acid was partially demineralized to form a gel-like layer on the
surface. In addition, a copolymer of 90wt% acrylic acid and 10wt% maleic acid had higher chemical
bonding ability than polycarboxylic acid. Based on these results, new functional molecules were
designed and synthesized. Pullulan, an absorbable polymer of non-animal origin produced by black
yeast and one of the least viscous polysaccharides when dissolved in water, was used to introduce a
divalent phosphate group with the expectation of adhesion to biological hard tissues. Phosphorylated

pullulan prepared by the synthetic method of treatment with phosphoryl chloride was found to have
endotoxin levels below the detection limit.
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