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Abstract

Objective: To compare shear bond strength
of a new resin cement (RelyX™ Ultimate) on
two resin cements (Multilink® N and Nexus 3) to
lithium disilicate glass ceramic.

Materials and Methods: Sixty cylindrical glass
ceramics (IPS e.max press) were fabricated in 4 mm
diameter and 3 mm height and surface treated with
5% hydrofluoric acid for 20 s. They were randomly
divided into four groups (n=15) by type of
silane coupling agent and resin cement: group
1 Monobond N + Multilink® N (MM), group 2
Silane primer + Nexus 3 (SN), group 3 Single
bond universal + RelyX™ Ultimate (SR) and
group 4 Monobond N + RelyX™ Ultimate (MR)
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and light curing 40 s. Specimens were stored in
distilled water at 37°C for 24 h and then load-
ed in the Universal Testing Machine for shear
bond strength test. Statistical analysis of the mean
shear bond strength were performed by One-way
ANOVA and the Tukey multiple comparison
test (p<<0.05). The failure mode was investigated
under Inverted Phase Contrast Microscope.

Results: The mean shear bond strength of MR
group was highest (164.40 + 45.25 MPa) and SR
group (160.26 £+ 55.04 MPa), but not significant
different from SN group (147.92 + 39.03 MPa).
The mean shear bond strength of MM group was
lowest (105.26 + 38.37 MPa) and significantly
lower than MR and SR group but not significant
different from SN group. The failure mode mostly
demanstrated mixed failure.

Conclusion: The bond strength between
lithium disilicate glass ceramic to RelyX™
Ultimate resin cement that treated with both of
Single bond universal and silane coupling agent
were not different from Nexus 3 resin cement but
was higher bond strength than Multilink® N resin

cement.

Keywords: lithium disilicate glass ceramic, shear

bond strength, resin cement
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Table 1 Trade names, manufacturers and compositions of experimental materials

Fdamomsmvaswandn UIHNEWRR faudszney LaIVIWAR
(Trade name) (Manufacturer) (Composition) (Lot No.)
IPS Ceramic Etching Gel Ivoclar Vivadent, Schaan, Powder of calcium carbonate and sodium carbonate S 24989
(5% HF- Hydrofluoric acid) Liechtenstein
Multilink® N resin cement Ivoclar Vivadent, Schaan, Dimethacrylate, HEMA, barium glass filler and S 17391
Liechtenstein silicon, dioxide filler, ytterbiumtrifluoride, catalysts,
stabilizers, pigments
Monobond N (primer) Ivoclar Vivadent, Schaan, 3-Methacryloxypropyltrimethoxysilane, acthyl S 02134
Liechtenstein alcohol, distrilled water
Rely X™ Ultimate resin cement 3M ESPE, St. Paul, MN, USA Base Paste: Methacrylate monomers, radiopaque, 499059
silanated fillers, initiator components, stabilizers,
rheological additives Catalyst Paste: Methacrylate
monomers, radiopaque alkaline(basic) fillers,
initiator components, stabilizers, rheological
additives, fluorescence dye, dual-cure activator for
Single Bond Universal adhesive
Single Bond Universal Adhesive | 3M ESPE, St. Paul, MN, USA Methacryloxydecyl Phosphate (MDP)Monomer, 486647
dimethacrylate resins, HEMA, Methacrylate-
modifed polyalkenoic acid copolymer
(Vitrebond ™ Copolymer), filler, ethanol, water,
initiators, silane
Nexus 3 resin cement Kerr Corporation, Orange, Uncured Methacrylate Ester Monomers Non- 5088544
CA, USA hazardous inert mineral fillers, activators, stabilizers
and radiopaque agent
Silane primer Kerr Corporation, Orange, Ethyl alcohol, organosilane ester 5035699
CA, USA
IPS e.max Press ceramic Ivoclar Vivadent, Schaan, Si0,, LiO,, K,0, MgO, ZnO, Al,0,, P,O,, other -
(Lithium disilicate - LS,) Liechtenstein oxides
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Table 2 Means, standard deviations of shear bond strength (MPa) and failure modes of specimens in each

Groups.
Groups Code Type of failure* Means, standard deviations of shear bond
A M1 M2 strength (MPa)

1. Monobond N + Multilink®™ N MM 13% 60% 27% 105.26 + 38.37*
I1. Silane primer + Nexus 3 SN 33% 54% 13% 147.92 + 39.0348
III. Single bond universal + RelyXTM Ultimate SR 20% 60% 20% 160.26 + 55.048
IV. Monobond N + RelyXTM Ultimate MR 27% 67% 6% 164.40 + 45.258
Within each resin cement, values with the same subscript indicate significant difference (P < 0.05)
*Failure type was categorized as : A (Adhesive failure that occurred along the resin cement-ceramic interface);

M1 (Mixed failure majority adhesive failure);

M2 (Mixed failure majority cohesive failure within resin cement)

60 Specimens

Apply
5% Hydrofluoric acid
Group 1 Group 2 Group 3 Group 4
=15 N =15 N=15 N=15
Apply Apply Apply Apply
Monobond N Silane primer Single bond universal Monobond N
Multilink® N Nexus 3 Rely X™Ultimatel  [Rely X™ Ultimate
resin cement resin cement resin cement resin cement

FUN T AN SUIAgu TN TIARMUYIAM I SEUA MRz EAL T TUTIIE

Figure 1 Diagram of test groups by type of surface treatment and resin cement.
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Figure 2 Representative adhesive failure at the
ceramic-resin cement interface. (CER=

glass ceramic surface)
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Figure 3 Representative mixed failure category 1
(M1); adhesive failure more than cohesive
failure within resin cement. (CER= glass
ceramic surface, RE=remaining resin

cement after shear test)
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Figure 4 Representative mixed failure category 2
(M2),; cohesive failure within resin cement
more than adhesive failure. (CER= glass
ceramic surface, RE=remaining resin
cement after shear test)
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