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Comparison of Shear Bonding Strength of Laminate Veneer by Lithium
Disilicate Ceramics and Surface Treatment Methods

Sang—Joon Park, In—Sung Chung

Department of Dental Laboratory Science, College of Health Science, Catholic University of Pusan

[Abstract]

Purpose: This study was to investigate the effect of three different surface treatments on the shear bond strength of
lithium disilicate ceramics to enamel.

Methods: Totally 60 lithium disilicate ceramic disc specimens were fabricated with IPS e.max press (Ivoclar Vivadent,
Schaan, Liechtenstein) and Mazic Claro (Vericom, Korea). 30 specimens in each lithium disilicate ceramic were assigned
to 3 groups of the each following surface treatment: 1) 50jm airborne particle abrasion+silane, 2) 9.5% hydroflouric acid
etching (HF)+silane, 3) 50um airborne particle abrasion+9.5% HF+silane. Lithium disilicate ceramic surfaces after surface
treatments were AFM examined. The shear bond strength was measured in a universal testing machine at 0.5mm/min
crosshead speed. All data were analyzed using a two-way ANOVA and Tukey's test(«=0.05).

Results: The mean surface roughness of lithium disilicate ceramics ranged from 0.178um to 0.441um. The mean shear
bond strengths ranged from 23.81£2.78 MPa to 33.99%4.85 MPa.

Conclusion: 1. Mazic Claro showed higher shear bond strength than IPS e.max press at 3 different surface treatments,
and no statistically significant was observed. 2. The shear bond strength of IPS e.max press was strongly enhanced as
surface treated with 50um airborne particle abrasion and 9.5% hydroflouric acid etching. And there was no statistical
significance at the shear bond strength of Mazic Claro with surface treatments.
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Table 1. Materials used in this study

Materials Manufacturer

Composition

Ivoclar Vivadent AG
Schaan Liechtenstein

OpaquelPS—e.max press
(HT, A2)

Mazic Claro (HT,A2) Vericom, Korea

Sand—Blasting Renfert, Germany

Hydroflouric Etchant Choice 2, Bisco, USA

Bis—Silane Choice 2, Bisco, USA
Uni—Etch Choice 2, Bisco, USA
All-Bond Resin Choice 2, Bisco, USA

Veneer Cement Choice 2, Bisco, USA

Si, Li, K, Zn, P, Al, Tb, Sr, Ce

Si, Li, Zr, K, Zn, P, Al, Tb, Ce

50um alumina, 2 bar, 10mm,
20 seconds

9.5%Buffered
hydrofluoric acid gel

Ethanol (30—95%) silane (1-10%)

32% orthophosphoric acid benzalkoniumchloride,
xantham gum

Bis—GMA(40% Tri-EDMA<30%
Urethane dimethacrylate <40%
Strontium Glass<75%
Amorphous Silica<25%
Bis—GMA<10%
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Figure 1. Tooth specimen trimmered.
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Table 2. Surface treatment methods in the experimental

groups

Ceramics Surface Treatment Groups(n=10)

IPS—e.max press(E) Sandblasting+Silane EBS

HF+Silane EHS

Sandblasting+HF+Silane EBHS

Mazic Claro(M) Sandblasting+Silane MBS

HF+Silane MHS

Sandblasting+HF+Silane MBHS

(Note) HF: Hydroflouric Etchant
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Figure 2. Shear bond testing assembly on universal testing.
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Table 3. Mean surface roughness of lithium disilicate
ceramics

Group  EBS EHS EBHS MBS MHS  MBHS

Ra(um) 0308 0.178 0254 0441 0295  0.291

Mazic Claro Algte]2 MEEetAE & 24 9
#2]& ¢k MBHSw©| 33.99+4.85 MPa=z 7} =
AR EE B3la, 24T W AR e g MH
31.82+1.58 MPa, ME=SwAga AetA|e] 3 MB
T 29.44+2 54 MPa £=0.2 Uehyith ek 7k B4
A o2z A THp.05).
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Figure 3. AFM images of lithium disilicate ceramics with surface treatments; (A)EBS (B)EHS (C)EBHS (D)MBS (E)MHS (F)

MBHS.
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Table 4. Shear bonding strength of IPS e.max press

Group shear bonding strength (MPa) F p
EBS 23.81+2.78°
EHS 31.56+1.59° 12.25 0.001
EBHS 33.08+4.47°

a, b : Different letters mean significant difference at p<0.05 level.

Table 5. Shear bonding strength of Mazic Claro

Group shear bonding strength (MPa) F p
MBS 29.44+2 54a

MHS 31.82+1.58a 2.39 0.134
MBHS 33.99+4 85a

a, b : Different letters mean significant difference at p<0.05 level.
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Table 6. Statistical analysis of the results of the shear bond strength test by two—way analysis of variance (ANOVA)

Source Sum of squares df Mean square F p
CeramicBrand (A) 38.567 1 38.567 3.685 .067
SurfaceTreatment (B) 255.966 2 127.983 12.228 .000
A*B 42 892 2 21.446 2.049 151
Error 251,189 24 10.466
Total 28716.615 30

40

33.08 33.99

23.81

20 +

Shear bonding strength (MPa)

3156  31.82

@ IPS-e.max press(E)
O Mazic Claro(M)

Sandblasting+Silane HF+Silane

Sandblasting+HF+Silane
Surface treatments

Figure 4. Mean shear bond strength of Lithium disilicate
ceramics after surface treatments.
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