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Properties of an experimental prosthetic resin composite containing finely powdered enamel

(OMasaki Sakamoto, Kanae Toda, Tatsuhiro Hidaka, Sayaka Fujiwara and Kunio Yamamoto

[Purpose] Mechanical strengths and wear resistance of prosthetic
_ resin composites have recently been improved due to a significant in-
crease in the filler/matrix ratio. However, it may have adverse effects
on antagonistic dentition when composite restoratives contain large
amounts of hard filler particles. In the present bstudy, we used finely
powdered enamel as a filler to develop a prosthetic resin composite that
has good mechanical properties and no potential to abrade opposing
tooth structure.

[Materials and Methods] Crowns of bovine teeth were ground into
powder by a crusher, and then the enamel particles were separated from
the powder by centrifugation in bromoform—-ethanol solution at a rota-
tion speed of 3,000 rpm for 10 min. The particle size distribution of
the enamel powder was determined by the laser diffraction particle size
analyzer.
EDMA (40 mole %).

monomer as a photo—initiator.

Camphorquinone (0.5 mass %) was added to the

Fillers were incorporated directly into

The resin matrix consisted of UDMA (60 mole %) and Tri—
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the resin matrix in amounts of 80 or 85 mass %. The hardness (Hv) of
the specimens was measured on a Vickers Hardness Tester under a 1kg
load. The bending strength was measured using a universal testing ma-
chine operated at a cross—head speed of 1 mm/min.

[ Results and D'iscussion] Scanning electron micrographs showed
that the enamel particles are characterized by their prismatic shape, prob-
ably due to the structure of the enamel rod. The size of the particles
ranged from 0.2 um to 100um. An increase in filler content resulted in
an increase in the HV and the bending strength of the resin composite.
The average hardness value and the average bending strength for speci-
mens having 85 mass % filler that had been subjected to heat treatment
after light—curing were higher than those for most commercially a\}ail—
able resin composites. This finding suggests that the experimental resin
composite having a large amount of finely powdered enamel would be

used clinically for inlays and full-coverage crowns.
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