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Development of novel CAD/CAM composite block with highly bonding property and
mechanical properties of human teeth
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The ﬁurpose of this study was to develop novel CAD/CAM composite block with
mechanical compatibility to human teeth. The SiO2/PHEMA based polymer-infiltrated ceramic was
prepared and characterized by its mechanical and bonding properties. The prepared PICN composite had
a hardness less than that of enamel and an elastic modulus similar to that of dentin. Further, the
PICN was well bonded to conventional resin cement with silane coupling agent.

CAD/CAM



/
/
CAD/CAM
CAD/CAM
(PHEMA)
b pH 3
PVA
30
950
HEMA
(EGDMA)
(S10./PHEMA)
Si0,/PHEMA SEM-EDX FT-IR
Si0,/PHEMA
2)
Si0,/PHEMA
Owens-Wendt
FT-IR Si0,/PHEMA PHEMA-PEGDMA
SEM-EDX Si0,/PHEMA
PHEMA-PEGDMA
Si0,/PHEMA
112.5+ 18.7MPa 13.6+ 3.4GPa 168.2+ 16.1Hv
Si0,/PHEMA CAD/CAM
Si0,/PHEMA
Si0,/PHEMA
3.1+ 2.7MPa 9.2+ 3.9MPa
Si10,/PHEMA
Si0,/PHEMA
CAD/CAM

Si0,/PHEMA



Si0,/PHEMA

Si0,/PHEMA
(UDMA) (TEGDMA)
UDMA/TEGDMA (Zr0,/UDMA)
Zr0,/UDMA 300MPa 40GPa
400Hv
Zr0,/UDMA
Si10,/PHEMA Zr0,/UDMA
CAD/CAM
1) Ikeda H, Kawajiri Y, Sodeyama MK, Yano HT, Nagamatsu Y, Masaki C, et al. A
Si0,/pHEMA-based polymer-Infiltrated ceramic network composite for dental
restorative materials. Journal of Composites Science 2022; 6: 17.
2) Yano HT, lkeda H, Nagamatsu Y, Masaki C, Hosokawa R, Shimizu H. Correlation

between microstructure of CAD/CAM composites and the silanization effect on

adhesive bonding. J Mech Behav Biomed Mater 2020; 101: 103441.



1 1 1
Ikeda Hiroshi Kawajiri Yohei Sodeyama Minako Kibune Yano Haruka Takesue Nagamatsu Yuki 6
Masaki Chihiro Hosokawa Ryuji Shimizu Hiroshi
A Si102/pHEMA-Based Polymer-Infiltrated Ceramic Network Composite for Dental Restorative 2022
Materials
17 17

Journal of Composites Science

DOl
10.3390/jcs6010017




