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Abstract

Objective: To investigate the shear bond
strength between resin composite and lithium
disilicate ceramics using Single Bond Universal
adhesive with and without silane coupling agent
and to investigate the shear bond strength after
thermocycling.

Methods: One hundred and fifty lithium
disilicate ceramic (IPS e.max Press) specimens (5
mm diameter and 2 mm thickness) were etched
with 4.9% hydrofluoric acid for 20 seconds, rinsed
and dried, and divided into 5 major groups (n=30).

Group 1: RelyX ceramic primer and Scotchbond
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Multipurpose adhesive were applied on the etched
surface as a control group (HF+S+SBMP). Group
2: only Scotchbond Multipurpose adhesive was
applied (HF+SBMP). Group 3: RelyX ceramic
primer and Single Bond Universal adhesive were
applied (HF+S+SBU). Groups 4 and 5: only
Single Bond Universal adhesive was applied for
20 seconds (HF+SBU20) and 60 seconds (HF+
SBU60) respectively. All specimens were bonded
with resin composite Filtek Z350 XT (3 mm
diameter and 2 mm thickness) and further divided
into 2 minor groups: one stored in 37°C distilled
water for 24 hours and the second thermocycled
for 5,000 cycles to simulate aging effect. All
specimens were subjected to the shear bond test
at a crosshead speed of 0.5 mm/min. Means of
shear bond strength were analyzed by Two-way
ANOVA, One-way ANOVA and Tukey multiple
comparison test (p<0.05). Modes of failure after
shear bond test were observed microscopically.
Results: Regarding ceramic repair techniques,
the mean shear bond strength of HF+S+SBU group
was the highest (30.58 +2.89 MPa), but not signifi-
cantly different from HF+S+SBMP group (29.02
+ 3.08 MPa). The mean shear bond strength of
HF+SBMP group was the lowest (15.07 £+ 2.96
MPa). The mean shear bond strength of HF+
SBU20 (25.10 + 2.45MPa) was not significantly
different from HF+SBU60 (24.19 +2.57 MPa), but
lower than those of the HF+S+SBMP group and
HF+S+SBU group.The mean shear bond strength
of thermocycled groups was lower than that of the
water storage groups, especially the group with-
out the use of a separate silane coupling agent.
The failure mode mostly demonstrated adhesive

failure.
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Conclusions: Using Single Bond Universal
adhesive can improve shear bond strength between
resin composite and lithium disilicate ceramics, but
the shear bond strength was lower than the group
using the silane coupling agent. After thermocy-

cling, the shear bond strength decreased.

Keywords: silane coupling agent, universal
adhesive bonding, shear bond strength, lithium

disilicate
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Figure 2 Masking adhesive area with clear adhesive

tape with circular hole size 3 mm in diameter
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Figure 3 A bonded sample specimen was completely

prepared for shear bond strength test
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Apply 4.9% Hydrofluoric acid (HF) on ceramics surface 20 sec, wash and dry
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i
i

S+SBU

L

o Apply resin composite on prepared ceramics surface
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Group 1 Group 2 Group 3 Group 4 Group 5

Stored in 37°C Thermocycling Stored in 37°C Thermocycling Stored in 37°C

distilled water 5,000 cycles distilled water 5,000 cycles distilled water

for 24 hrs for 24 hrs for 24 hrs

(n=15) (n=15) (n=15) (n=15) n=15)

Group 6 Group7 Group 8 Group9 Group 10

Thermocycling Stored in 37°C Thermocycling Stored in 37°C Thermocycling

5,000 cycles distilled water 5,000 cycles distilled water 5,000 cycles

for 24 hrs for 24 hrs

(n=15) (n=15) (n=15) (n=15) (n=15)

15 specimens of each group for shear bond strength testing and classified failure mode with inverted phase contrast microscope

AWl 4 ugaounuaIsmaaseudunagevusazngu (Iaei S Ae 3lagiwndivadnlwswes, SBMP fie afond-

vousdladwesing, SBU fie duAaueudgiiesuaa, HF fio nsalalaswgeasn)

Figure 4 A diagram of manipulation methods of each experimental group (S: RelyX ceramic primer, SBMP:
Scotchbond Multi-purpose, SBU: Single Bond Universal adhesive, HF: Hydrofluoric acid)



9. WuAsns U7 38 aufl 2 w.a.-s.A. 2560

116

CM Dent J Vol. 38 No. 2 May-August 2017

ar5109 1 Tomun1sA1 USENgNER daulszaey uaisnsldeiuvesssdnAnunzisdunoulnan

Table 1 Trade names, manufacturers, compositions and application techniques of adhesive agent and resin

composite
Product names and Composition Application technique* Batch
manufacturers number
IPS® ceramic etching gel | 4.9% hydrofluoric acid Apply for 20 s. Subsequently, | T41827
(IvoclarVivadent, Schaan, the preparation is rinsed
Leichtenstein) thoroughly with water and
dry with oil-free air.
RelyX ceramic primer Ethanol 70-80%, water 20-30%, | Apply for 60 s and dry with | N699035
(3M ESPE, MN, USA) silane< 1% oil-free air.
Scotchbond Multi-purpose | Primer: HEMA, water, Apply adhesive for 20 s, N557534
(3M ESPE, MN, USA) polyalkenoic acid polymer gently air dry for 5 s, light
Adhesive: bis-GMA, cure for 10 s.
HEMA, tertiary amines,
photo-initiator
Single Bond Universal Adhesive: Bis-GMA, 1. Apply the adhesive to the 587886
adhesive (3M ESPE, MDP phosphate monomer, entire preparation with a
MN, USA) dimethacrylate resins, HEMA, | microbrush for 20 s.
methacrylate-modified 2. Direct a gentle stream of
polyalkenoic acid copolymer, air over the liquid for about
filler, ethanol, water, initiators 5 s until it no longer move,
and silane and the solvent is evaporated
completely.
3. Light curing for 10 s.
Filtek Z350XT (3M ESPE, | Bis-GMA, UDMA, TEGDMA, |- Fill in 2 mm thickness N676527

MN, USA), A1 color

bis-EMA, fillers

- Light curing for 20 s.

* According to the manufacturer’s instructions.

NaMSANET

WANANDUAIAULTILTSEALRDY
ANAREANLTILISEALABYN (mean shear bond
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Table 2 Means and standard deviations of shear bond strength from each experimental group.
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HF+S+SBU 30.58 £2.89 A 24.69 +2.05°
HF+SBU20 25.10+2.458 14.09£2.35°¢
HF+SBU60 24.19+2578 13.80£2.04°¢
mifimsnesfiseuimunnseesieiiesfny (p<0.05).
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Figure 5 A diagram shows the mean shear bond  Figure 6 A diagram shows the mean shear bond
strength of each ceramic-surface treatment strength of non-thermocycling and ther-
technique mocycling groups
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Figure 7 A diagram shows the mean shear bond strengths of different ceramic-surface treatments in water

storage group
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Figure 8 A diagram shows the mean shear bond strengths of different ceramic-surface treatments in

thermocycled group
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Figure 12 Cohesive failure in resin composite (Li
Sur: lithium disilicate ceramic front

surface, RC: resin composite)
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Figure 13 A diagram shows the modes of failure in each experimental group
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Figure 14 Monolayer of siloxane layer on sili-
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Figure 15 Adhesive layer of Single Bond Universal

adhesive on silicate-ceramic surface(z 0-23)
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