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The aim of this study was to evaluate tensile strength, the waterproofing, and wear-resistance of

an experimental resin composite with a filler surface treated with silane comprising hydrophobic

phenyl group3-(3-methoxy-4methacryloyloxyphenyl) propyltrimethoxysilane (p-MBS). Additionally, a tensile

test, two types of wear tests, and electron spin resonance (ESR) spectroscopy were conducted.

The results were analyzed using one-way analysis of variance and Bonferroni’s post-hoc tests;

Pearson's correlation coefficient as used to compare the results of the two types of wear tests.

The tensile strength of the experimental resin composite was not affected by immersion in water

due to the improved effect of the coupling layer treated with silane. The wear resistance of the

experimental resin composite was comparable to that of a commercial resin composite. No

difference in the separation width of the absorption spectrum or signal intensity was observed

between the conventional silane coupling agent and p-MBS. Likewise, no change in the separation

width of the absorption spectrum or signal intensity of the ESR spectrum of p-MBS was observed

before and after the thermal stress. These findings indicated that the water resistance of the resin

was improved following the treatment of the coupling layer with silane.
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Table 1 Used silane coupling agents in this study

Formula Code

CH,
3-MPS

|

CH,

|

p-MBS




Table 2 The experimental and commercial resin composite used in this study

Materials Contents Lot No. Manufacturer  Code
Bis-GMA, TEGDMA, Camphorquinone,
2-(Dimethylamino)ethlmethacrylate, — — UN
Spherical filler (0.4 um)
. Bis-GMA, TEGDMA, Camphorquinone,
Experimental . .
resin composite 2-(Dimethylamino)ethlmethacrylate, — — 3M
P Spherical filler (0.4 um), 3-MPS
Bis-GMA, TEGDMA, Camphorquinone,
2-(Dimethylamino)ethlmethacrylate, — — PM
Spherical filler (0.4 um), p-MBS
Commercial Bis-GMA, TEGDMA,
. . Ethoxylated bisphenol A glycol Tokuyama
resin composite . . 35051 PE
(Palfique Estelite LV) dimethacrylate, Urethane dimethacrylate, Tokyo, Japan

silica-zirconia, silica-titania filler




Table 3 Specifications of grinding abrasive wheel

No. Lot No. Mean particles size (um) Procedure
4 1A1-20-15-2-6/D126/K-Plus/C100 126 Coarse processing
3 1A1-20-15-2-6/D91/K-Plus/C100 91 Coarse processing finer unevenness
2 1A1-20-15-2-6/D64/K-Plus/C100 64 Smoothing through the surface
1 1A1-20-15-2-6/D25/K-Plus/C100 25 Polishing

All grinding abrasive wheel producted by Ems Winter & Sohn GmbH & Co.



CH;
CH;
'O —N OH + 0=C=N—(CH,);—Si —(0C,H;);
CH;
CH;
CH; C
CH;
— ‘O —N O —C = N—(CH,);—Si —(0C,Hjs);
CH, |
O H
CH;
A. HTP
B. y-IPTES
C. TESPCP

Fig. 1. Spin-labeled 4-(N-[3-triethoxysilylpropyl]carbamoyloxy]-
2,2,6,6-tetramethyl-1-piperidinoxyl



Tensile strength ( MPa )
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Fig. 2. Tensile strength of the experimental and
commercial resin composites




Magnification; x 5,000

Fig. 3. SEM images of fructure surface on each resin composite
after tesile test



Wear loss values ( um )

30

20

[E—
O

*
' *
UN 3M PM PE

(n=5)

* . Significantly different from UN and 3M. (p < 0.05)

Fig. 4. Wear loss values of the experimental and
commercial resin composites by two-body wear test



Wear loss values ( um )

180

150

120

90

60

30

*k
' *
* i
UN 3M PM PE

(n=10)

* . Significantly different from UN. (p < 0.05)

Fig. 5. Wear loss values of the experimental and
commercial resin composites by three-body wear test



After thermal cycles at 5°C and 55°C
for 10,000 cycles
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Immediate measurement

Fig.6. ESR Spectrum of the radical on the silica plate modified with each silane coupling agent



Table 4 Pearson's correlation coefficient

Three-body wear test

r=20.65

Two-body wear test (p<0.01)
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