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Development of artificial enamel with controllable mechanical properties
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Mechanical properties such as hardness and elastic modulus are important for
a crown restorative material. However, there is no practical materials with mechanical
compatibility to human enamel. Purpose of this study is to fabricate organic-inorganic composite
mimicking mechanical properties of human enamel. An Si02-PMMA composite was synthesised via polymer
infiltration process. The resultant composite has nano-dual network structure composed of Si0O2

skeleton and infiltrated PMMA phase. Mechanical properties of this composite was close to those of
human enamel.
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(Wt%) ) (GPa) (MPa)
1130°C, 1 min 46.0 (0.5) 54.2 (2.8) 6.9 (0.8) 74.4(9.3)
1130°C, 1 h 714 (1.2) 157.3(8.2) 205 (0.9) 84.6 (10.2)
1130°C, 2 h 82.7 (2.1) 243.6 (48.9) 26.4 (3.7) 85.3 (12.2)
1130°C, 3h 83.9 (2.7) 317.7 (53.6) 26.2 (2.8) 93.3(12.9)
1130°C, 4 h 85.8 (1.9) 396.5 (76.7) 27.8(3.2) 92.3 (8.4)
1130°C, 5 h 100 (0.2) 756.8 (73.0) 53.5 (3.0) 119.2 (10.2)




3 3 0 0

Ikeda Hiroshi Nagamatsu Yuki Shimizu Hiroshi 35
Preparation of silica?poly(methyl methacrylate) composite with a nanoscale dual-network 2019
structure and hardness comparable to human enamel
Dental Materials 893 899
DOl

10.1016/j .dental .2019.03.006
Ikeda Hiroshi Nagamatsu Yuki Shimizu Hiroshi 24

2019

Data on changes in flexural strength and elastic modulus of dental CAD/CAM composites after
deterioration tests

Data in Brief

103889 103889

DOl
10.1016/j .dib.2019.103889

’ ’ 71
CAD/CAM 2017
52-59
DOl
10 2 2
Si102-PMMA
71

2018




30

2018

72

2018

Ikeda H, Nagamatsu Y, Shimizu H

Polymer infiltrated Si0O2-PMMA composite with compatible hardness to enamel

2018 IADR/PER Genetral Session & Exhibition

2018

Ikeda H

Microstructure and Mechanical properties of CAD/CAM composites

7th Biennial Joint Congress of KAP-CPS-JPS

2019




CAD/CAM

77

2018

2018

CAD/CAM

2018

70

2018




36

2018




