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This study aims to fabricate a transparent organic—inorganic composite material block with hardness
close to that of human—enamel. A porous Si0, block was obtained by sintering a preform composed of silica
nanoparticles and organic binder. A methyl methacrylate (MMA) monomer was infiltrated into the porous
silica block and consequently polymerized into a poly(methyl methacrylate) (PMMA). Vickers hardness
(Hv) of the Si0,~PMMA composite could be tailored in the range from approximately 50 to 800, including
the comparable hardness to human-enamel (Hv=300- 500), by change in the sintering time for the
fabrication process of the porous silica. The resulting Si0,—PMMA composite exhibited transparent in
visible region. It is considered that the newly developed Si0,—PMMA composite is attractive alternative
for a dental restorative material.




