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The effect of Silano-pen on the shear bond strength of resin to

feldspathic porcelain and zirconia

Myoung-Sik Shin, Jeong-Yol Lee, Min-Soo Kim, Sang-Wan Shin*
Postgraduate School of Clinical Dentistry, Institute for Clinical Dental Research, Korea University, Seoul, Korea

Purpose: The purpose of this study is to evaluate the effect of applying Silano-pen to feldspathic porcelain and zirconia on shear bond strength with composite resin. Materials
and methods: Feldspathic porcelain and zirconia specimens were produced into 30 per each 2 mm thick and 12 mm in diameter and their surface was made smooth and even
and then embedded in acrylic resin. The specimens were divided into each Group F (Feldspathic porcelain) and Group Z (Zirconia), (1) Hydrofluoric acid etching and silane
(F1 & Z1), (2) Silano-pen and silane (F2 & Z2), (3) Hydrofluoric acid etching and Silano-pen, silane (F3 & Z3). After surface conditioning, substrate surfaces of the specimen
were examined by SEM. Composite resin cylinders (2 mm high, 3 mm in diameter)were bonded to specimen and shear bond strength between ceramic and composite resin
was measured by using universal testing machine. The measured values were statistically analyzed by using two way ANOVA and Tukey's multiple comparison test (¢=.05).
Results: In the scanning electron micrograph of the treated ceramic surface, Group F2 and F3 appeared the high roughness and Group Z3 appeared the highest density of
silica particle. In Feldspathic porcelain, the result of measuring shear bond strength showed that Group F3 was measured to be highest and Group F1 was measured to be
lowest but there was no statistical significance among Groups. In zirconia, Group Z3 was measured to be highest and Group Z1 was measured to be lowest and there was
statistical significance among Groups (P<.05). Conclusion: In zirconia, applying hydrofluoric acid etching and then Silano-pen and silane is effective for composite resin

adhesion. (J Korean Acad Prosthodont 2014,52:1-8)
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Fig. 1. Ceramic disk embedded in acrylic resin.
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Table 1. Brand names, compositions, and manufacturers of the silane coupling agent, adhesive system, resin

Brand name Composition Manufacturer
Ultradent Pocelain Etch & Silane Etchant: 9% Hydrofluoric Acid Ultradent Products Inc, USA
Silane: Methacryloxy propyl trimethoxy silane, isopropyl alcohol
Clearfil SE Bond Bond: MDP, HEMA, Bis-GMA, hydrophobic dimethacrylate, Kuraray Medical Inc, Tokyo, Japan
photo-intiators, silanated colloidal silica
Estelite flow quick Filler: Silica-zirconia filler (supra-nano spherical filler): 0.4 ym and 0.07 um Tokuyama Dental Co, Japan

Matrix: Bis-MPEPP, TEGDMA, UDMA

Table 2. Summary of surface treatment of subgroups

A2bE BE A AL GIIEE Yo 25 A3l Teflon 2=

FZL v S Ar oo £ 470 8 F, Watcr Bath S 0] 83101 37 + 1C 272004 244
F222 Silano-pen + Silane + A.r 10/10 7+ HE3 Tk

F3/Z3 HF etching + Silano-pen + Silane + A.r 10/10

Total 3030 5. Metzagzs &5

* F: Feldspathic porcelain, Z: Zirconia, A.r: Adhesive resin.

AL Jigol] A 2, 1] 3 7] (AG-10KNX, Shimadzu
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A 0] 9] B SHMPa)2 o2 o] 25 o] 8515
=
gl A, EAb ol R A8 5, Aehie 3l A8 S0l At n] (S Shear bond strength (MPa)=Kg X 9.8 /7
4800, Hitachi Co, Japan).©_ & 725151 CHl & x 1,000, 5,000).
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Dental Co, Japan)< %71 8}3 LED 3-5-317] 2 vl 3] 4024 35 Two way-ANOVAZ £ 3} 31 A% 737 2 Tukey multiple com-
g sk thFig. 2). parison test (¢=.05)2- A}-8-3}53 T}

a b c :[d a) Mounting jig

b) Pink acrylic resin
¢) Porcelain disk

d) Composite resin

e) Instron rod

Fig. 2. Composite resin cylinder bonded to a specimen. Fig. 3. Schematic representation of shear bond strength testing.
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Fig. 4. Scanning electron microscopic view of 4 treated feldspathic porcelaln surface (X 1,000). A: No treatment, B: Surface etched by hydrofluoric amd C: Surface
treated by Silano-pen, D: Surface treated by hydrofluoric and Silano-pen.
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Fig. 5. Scanning electron microscopic view of 4 treated feldspathic porcelain (X 5,000). A: No treatment, B: Surface etched by hydrofluoric acid, C: Surface treated by
Silano-pen, D: Surface treated by hydrofluoric and Silano-pen.

"0 5 25l 20(W]  SP=10 WD=2.0  1.0kx 'nnuu -] & 112 0% 2B 20(W]  SP=10 WD=7.0 1Skx m
Fig. 6. Scanning electron microscopic view of 4 treated zirconia surface (X 1,000). A: No treatment, B: Surface treated by hydrofluoric acid, C: Surface treated by Silano-
pen, D: Surface treated by hydrofluoric and Silano-pen.
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Fig. 7. Scanning electron microscopic view of 4 treated zirconia surface (X 5,000). A: No treatment, B: Surface etched by hydrofluoric acid, C: Surface treated by Silano-
pen, D: Surface treated by hydrofluoric and Silano-pen.
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Porcelain Zirconia

Fig. 8. The shear bond strength of feldspathic porcelain and zirconia.
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Table 3. Mean values and standard deviation of shear bond strength (MPa) of feldspathic porcelain and zirconia

Group Porcelain Zirconia
F1 F2 F3 Z1 72 73
Shear Bond Strength (MPa) 854 + 1.61 9.61 +2.11 10.51 +£2.32 2.86 + 0.33° 443 +0.67 598 + 1.87

a, b, c: Different letters are significantly different at P<.05.
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