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Shear Bond Strength of Scotchbond™ Universal
Adhesive and RelyX™ Ultimate Resin Cement
to Lithium-disilicate Ceramic
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The propose of this study was to compare the
mean shear bond strength of a universal adhesive
(Scotchbond™ Universal) and a resin cement
(RelyX™ Ultimate), two self-etch resin cements
(Multilink® N, Panavia™ F2.0) and a self-adhe-
sive resin cement (RelyX™ Unicem) bonded to
lithium-disilicate ceramic (IPS e.max Press). Forty
cylindrical lithium-disilicate ceramics were em-
bedded into PVC molds and polished. The spec-
imens were divided into four groups (n=10) ac-
cording to type of resin cements. The specimens

were surface pretreated with 5% HF acid for 20
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seconds and rinsed for 60 seconds. Then silane
was applied on the ceramic surfaces in Groups
1, 2 and 3 for 60 seconds according to the manu-
facturers’ recommendations. The specimens were
bonded with resin composite rods using three resin
cements, Multilink® N, Panavia™ F2.0 and
RelyX™ Unicem. In Group 4, a universal adhe-
sive was applied on the ceramic surfaces for 20
seconds instead of silane, and RelyX™ Ultimate
resin cement was used to bond the specimens to
resin composite. All specimens were stored in
distilled water at 37°C for 24 hours. The shear
bond strength test was performed using a universal
testing machine at a constant crosshead speed of
0.5 mm/min. Statistical analysis of the mean shear
bond strength values was performed using One-
way ANOVA and the Tukey’s multiple comparison
test. No significant difference in mean shear bond
strength was detected between the new universal
adhesive (Scotchbond™ Universal) and Rely X™
Ultimate (15.12+3.46 MPa) when compared with
Multilink® N (14.27+2.92 MPa), Panavia™ F2.0
(14.7243.86 MPa) and RelyX™ Unicem used
with the silane coupling agent (16.90+2.68 MPa).
Within the limitations of this study, the mean shear
bond strength of the universal adhesive (Scotch-
bond™ Universal) and the resin cement RelyX™
Ultimate on lithium-disilicate ceramic was not
significantly different from those of the self-etch
resin cements (Multilink® N, Panavia™ F2.0) or

the self-adhesive resin cement (RelyX™ Unicem).

Keywords: Scotchbond™ universal adhesive,
shear bond strength, lithium-disilicate ceramic,

resin cement, ceramic
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Figure 2 Diagram of manipulation methods of each

experimental group
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Table 1 Trade names, manufacturers, compositions and application techniques of resin cements and

adhesive agents.

Product names and manufacturers Compositions Batch number

IPS e.max Press SiO,(silicon dioxide), Li,O(lithium oxide), K,O(potassium | -
(Ivoclar Vivadent, Schaan, Liechtenstein) oxide),P,O(phosphorus pentoxide),ZrO,(zirconium

dioxide), ZnO(zinc oxide) other oxides colour oxides

IPS Ceramic Etching Gel 5% Hydrofluoric acid, water T29351
(Ivoclar Vivadent, Schaan, Liechtenstein)
Monobond N Ethanol, water, silane methacrylate, phosphoric acid T29371
(Ivoclar Vivadent, Schaan, Liechtenstein) methacrylate, sulphide methacrylate
SingleBond™Universal Adhesive MDP(methacryloxydecyl dihydrogen phosphate monomer), | 517568
(3M ESPE 3M, Seefeld, Germany) Dimethacrylate resins, HEMA (hydroxyethylmethacrylate),
Vitrebond™ Copolymer, Filler, Ethanol, Water, Initiators,
Silane
Multilink® N Base: Dimethacrylate and HEMA T34718

(Ivoclar Vivadent, Schaan, Liechtenstein) (hydroxyethylmethacrylate), filler, t-amine

Catalyst: Dimethacrylate and HEMA
(hydroxyethylmethacrylate), filler, dibenzoyl peroxide
Panavia™ F2.0 Paste A: 10-MDP(10- methacryloxydecyl dihydrogen 00292F

(Kuraray Co Ltd, Osaka, Japan) phosphate monomer), dimethacrylates, silanated silica,
chemical and initiators
Paste B: Dimethacrylates, sodium aromatic sulfonate, 00586D

accelerator, sodium fluoride, silanated barium glass

RelyX™ Unicem Aplicap Base: glass powder, methacrylated phosphoric acid esters, 544943
(3M ESPE 3M Seefeld, Germany) TEG-DMA(triethyleneglycoldimethacrylate), silane-treated
silica,sodium persulfate

Catalyst: glass powder, substituted dimethacrylate,

silane-treated silica, sodium p-toluene sulfinate, calcium

hydroxide
RelyX™Ultimate Clicker™ Base paste : methacrylate monomers, radiopaque silanated 536759
(3M ESPE 3M Seefeld, Germany) fillers, initiator, stabilizer, rheological additives

Catalyst paste : methacrylate monomers, radiopaque alkaline
(basic) fillers, initiator, stabilizer, pigments, rheological
additives, fluorescence dye, dark cure activator for Scotch-
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Table 2 Means and standard deviations of shear bond strengths from each experimental group.

Resin cements Mean shear bond strengths (MPa)
Multilink® N 14.27+2.924
Panavia™ F2.0 14.72+3.86"
RelyX™ Unicem 16.90+2.68%
RelyX™ Ultimate 15.12+3 .46

Groups with the same upper case superscripts are not significantly different (p>0.05).
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