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Table1 Commercially artificial tooth used in this study
Brand name Composition Abbreviation Manufacturer
Endura Microfilled composite resin, PMMA EN Shofu Dental CO., Kyoto, Japan
Yamahachi PX Nanofilled composite resin, PMMA YP Yamahachi Dental MFG.CO., Aichi Pref., Japan
Cosmo HXL 90% Cross linked, 10% IPN PMMA CM Cosmo HXL, Dentsply Ltd., NC, U.S.A
Yamahachi New Ace PMMA YM Yamahachi Dental MFG.CO., Aichi Pref., Japan
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Figure 1 Wear testing apparatus modified from pin on disc method
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Table 2 Weight loss (mg) of silanized nanoalumina before and after

THF washing from thermogravimetric analysis

Weight loss (mg)
Before THF washing = After THF washing

Silanized nanoalumina
(1 mg)

0.31 0.21
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Table3 The average surface roughness of specimen after polishing.

The values with different letter indicate significantly different

at p<0.05 (n=3)
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Table4 Mean volume loss (mmj) and standard deviation. The values
with different letter indicate significantly different at p<0.05
(n=10)
Group Abbreviation Volume loss(mms)
Silanized nanoalumina

0.25 % 0.25% 0.077 (0.059)°

0.5% 0.5% 0.147 (0.055)"

0.75% 0.75% 0.172 (0.082)"
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Acrylic (control group) 0.377 (0.217)°

A

Hole Peak
Surface (mm”) 2.6395 1.3231
Volume (mms) 0.026341 8.9599¢-005
Max. depth/height (um) ~ 32.421 0.87803
Mean depth/height (um)  9.9792 0.067721
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Figure 3 Image of Endura from profilometer with TalyScan 150

software analyzer (A Surface appearance after wear test in
two-dimension; B In three-dimension with volume loss)
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Figure 4  SEM images of surfaces after wear test A-E at x50 magnification, a-e at x5,000 magnification (A, a Control group without nanoalumina;
B, b Acrylic resin modified with silanized nanoalumina 0.25 wt %group, b Distribution of nanoalumina particles (arrow) in resin matrix;
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SEM images of commercially artificial tooth (A Endura; B Yamahachi PX; C Cosmo HXL; D Yamahachi New Ace) after wear test at
x50 magnification (left) and x500 (right). (EN (Endura) Exposure of fillers (arrow head) from matrix wear; YP (Yamahachi PX)
Exposure of fillers (arrow head) and dislodgement of fillers apart from matrix (arrow); CM (Cosmo HXL) Cracks were found in
peripheral area of worn surface (arrow); YM (Yamahachi New Ace) Cracks were found dispersedly in both peripheral and center of

worn surface (arrow))
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The Comparison of Wear Resistance Between a
Heat-curing Acrylic Resin Modified with Silanized
Nanoalumina and Commercially Artificial Tooth

Wareesurahan Y* Chaijareenont P** Yavirach P**

Abstract

The aim of this study was to draw a comparison of wear resistance between heat-curing acrylic resin modified with silanized
nanoalumina and commercially artificial tooth.Two-body wear of heat-curing acrylic resin modified with silanized nanoalumina 0.25, 0.5,
0.75, 1 wt% and 4 brands of commercially artificial teeth consisted of acrylic resin (Cosmo HXL and Yamahachi New Ace) and composite teeth
(Endura and Yamahachi PX) were analyzed, contemplated using pin on disc tribometers stipulated with heat-curing acrylic resin without
nanoalumina served as a control group. Volume losses were measured and statistically analyzed by using One-way analysis of variance
(ANOVA) with a significance level 95%. Volume loss of acrylic resin modified with silanized nanoalumina 0.25 wt% and Endura composite
teeth were the lowest, significantly different from control group and Yamahachi New Ace. In conclusion, property improvement by adding 0.25
wt% silanized nanoalumina can enhance wear resisteance of acrylic resin similar to composite teeth and significantly higher than conventional
acrylic resin teeth. No significant difference was observed in wear resistance of 0.5, 0.75, 1 wt% groups, but wear resistance tended to decline

when the number of nanoalumina increased.
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Corresponding Author

Piriya Yavirach

Department of Prosthodontics,

Faculty of Dentistry, Chiang Mai University,
Amphur Muang, Chiang Mai 50200.

Tel.: +66 89 432 3336

E-mail: piriya@chiangmai.ac.th

* Dental Department, Sriboonruang hospital, Amphur Sriboonruang, Nongbualamphu.
** Department of Prosthodontics, Faculty of Dentistry, Chiang Mai University, Amphur Muang, Chiang Mai.




