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Effect on Shear Strength of Ceramic Surface Treatment Materials and

Three Resin Cements to IPS Empress 2°

Sun-Hae Yae, Kyubok Lee, Cheong-Hee Lee

Department of Prosthodontics, college of Dentistry, Kyungpook National University

The purpose of this study is to analyze the shear bond strength according to kinds of surface treatment agents and resin
cements after acid etching of IPS Empress 2. For this purpose, test groups were classified into silane-treated bonding
groups, silica-coated group and Targis link applied group. Then, nine bonding groups in total, each three groups per kind,
were prepared by using three kinds of resin cements-Panavia F, Variolink ITand Rely-X ARC, and thirty test specimens
per group were prepared. To examine any changes in the oral environment, the shear bond strength of each test specimen
was measured after dipping test for 24 hours and for five weeks, respectively, in distilled water at 37°C and performing
heat cycle 10,000 times in total, each 2,000 times per week, during a five weeks of dipping, under the condition similar
to the oral environment. The bond failure modes were also observed by means of a scanning electron microscope.

The results are summarized as follows

1. Statically significant differences between the surface conditioning materials were observed. The shear strength of the
silane treatment was the highest of all three types of surface treatments(p<0.001).

2. Shear strengths varied significantly for different types of resin luting agents. But bond strength of Targis link surface
treatments were not significantly different(p<0.05).

3. No significant difference of bonding strengths was found between storage time conditions(24 hours and 5 weeks). Only
group II,IV,VILIX were significantly different(p<0.05).

4. After thermocycling, the shear bond strengths of all groups were significantly decreased (p<0.05). Group I, V, VI
were no significantly different.

5. On the SEM observation of fractured surfaces, all groups were shown complex failure.
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Table 1. Materials used in the experiment
Material Product name Description Manufacturer

Ceramic system

IPS Empress2

lithium disilicate glass ceramic

Ivoclar AG, Liechtenstein

Monobond-S

3-methacryloxypropyl-trimethosilane

vivadent

Liechtenstein

Surface treatment

Siloc system

siloc Pre: soluble silicagel
siloc bond:

methacryloxypropyl-trimethosilane

Heraeus Kulzer,Germany

Targis link metal bonding agent Ivoclar, Liechtenstein
Panavia F dual cure composite resin Kuraray, Japan
Resin cement Variolink 1T dual cure composite resin Vivadent, Liechtenstein

Rely-X ARC

dual cure composite resin

3M, USA
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Table 2. Specimen groups assigned to treatment conditions

Group Treatment condition
a Monobond S/ Variolink I1/24 hour storage in distilled water at 37C
I b Monobond S/ Variolink 11/5 weeks storage in distilled water at 37C
c Monobond S/ Variolink II/10,000 thermocycling
a Monobond S/ Panavia F/24 hour storage in distilled water at 37C
I b Monobond S/ Panavia F/5 weeks storae in distilled water at 37C
c Monobond S/ Panavia F/10,000 thermocycling
a Monobond S/ Rely-X ARC/24 hour storage in distilled water at 37°C
I b Monobond S/ Rely-X ARC/5 weeks storage in distilled water at 37°C
c Monobond S/ Rely-X ARC/10,000 thermocycling
a Silica coating/ Variolink I1/24 hour storage in distilled water at 37C
v b Silica coating/ Variolink II/5 weeks storage in distilled water at 37°C
c Silica coating/ Variolink I1/10,000 thermocycling
a Silica coating/ Panavia F/24 hour storage in distilled water at 37°C
\Y b Silica coating/ Panavia F/5 weeks storage in distilled water at 37°C
c Silica coating/ Panavia F/10,000 thermocycling
a Silica coating/ Rely-X ARC/24 hours storage in distilled water at 37C
VI b Silica coating/ Rely-X ARC/5 weeks storage in distilled water at 37°C
c Silica coating/ Rely-X ARC/10,000 thermocycling
a Targis link/ Variolink I1/24 hours storage in distilled water at 37C
VI b Targis link/ Variolink II/5 weeks storage in distilled water at 37°C
c Targis link/ Variolink II/10,000 termocycling
a Targis link/ Panavia F/24 hours storage in distilled water at 37°C
VII b Targis link/ Panavia F/5 weeks storage in distilled water at 37°C
c Targis link/ Panavia F/10,000 thermocycling
a Targis link/ Rely-X ARC/24 hour storage in distilled water at 37°C
X b Targis link/ Rely-X ARC/5 weeks storage in distilled water at 37C
c Targis link/ Rely-X ARC/10,000 thermocycling
Variolink 11, I,V V' Panavia F&, I VLX< Q7% AR 4 8 F A2 PE 54 3
< Rely-X ARCE ZHA 7 &99 Al 9ol 4 A A
74 6mm, 7 Imm 5ol LPAIZ F A AL 7t S 10704 VoAl 37T el 24A1%F
A Aol wrek 7 g AMES E9ate] 7127t A T A, 31T FRT 577 5 A 2
71A A o FA =S A §-aL el Hld s | 37C SFFolA 553 5 JA T 5T 55T
of AMESH g7]& AHAZT HA - Fd= A vl 2000312 A 10,0008]9] @ 8-S AF
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ﬂ Shearing load

Epoxy resin

IPS Empress 2
Resin cement

Fig 1. Schematic diagram of the specimen and

shearing load.

A AFAEE WeA @7 AlHES 1A% o
& crosshead speedE 0.5mm/min®] £%E2 3l5<S 7f
sted AlA T G AHME EFo] 222 w7hA ¢
Hojsleos SAstd ToldthFig 1.). 24 wHE
dojzl BE AmE2 1A W YA HE
o] T, 7% HAS} & ool nE AR
zho]l & A= #4F £ (one way ANOVA)E &3}
of AAstalom 1 o7t EAH SR o3 4
$oll= A AW (post-hoc test) &2 Tukey's

studentized range testS A3} TH

o L
dog e AlAS ARAIT
= °] ZF2KIB-3, Eiko 10,
Japan)$ A} A2 #w| 7 (S-4200, Hitachi, Japan)-.
= et s AESIATHARIF-E149.).

1. M zs

D WLy

2

o

Empress 2 =415 37FA] ¥ A2 $ Variolink
I, Panavia F Z12] 3L Rely-X ARC #l% &5
st 7 A 2 dedk Ald Fo AgA

£ 7] 538} th(Table 3. & Fig. 2).

o
b2

1‘
HT B

1 A

ot

EH H2IMe 2llF AIMET} PS Empress 29 Mtz zof ojx= &

Table 3. Mean and standard deviation of bond

strength
Group n Mean+SD(kg)
10 46.9+16.5
I b 10 42.0+5.9
c 10 30.1+14.4
10 39.6+7.0
I b 10 23.1+10.6
c 10 20.3+6.3
10 31.149.1
I b 10 32.246.5
c 10 35.3+7.8
10 31.349.5
v b 10 20.5+7.4
c 10 18.5+7.0
a 10 32.845.9
v b 10 33.848.1
c 10 32.8+11.5
10 23.0+5.9
VI b 10 18.6+9.4
c 10 23.5+7.6
9 14.3+3.4
il b 9 7.5£3.1
c 9 4.542.9
9 13.0+5.3
VI b 9 11.5+6.5
c 9 3.5+1.1
9 13.0+5.3
X b 9 6.9£2.9
c 9 4.2+1.1
50
45 {1
40 [
35
30 f @ 24ty
225 W 5wk
20 H 0 5wk/tm
15
10 |
5 I

| Il 1 v \% Vi vie v IX

Fig 2. Schematic graph of mean shear strength in

each groups.
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Table 4. The difference according to surface treatment materials

Variolink II Panavia Rely - X ARC
p-value p-value p-value
37C during 24 hours
Silane A 0.0001 A 0.0001 A 0.0001
Silica coating B B B
Targis-link
37T duimg 5 weeks
Silane A 0.0001 B 0.0001 A 0.0001
Silica coating B B
Targis-link C
thermocycling during 5 weeks
Silane A 0.0001 B 0.0001 A 0.0001
Silica coating B B
Targis-link C C

p-values are computed by one-way ANOVA procedures

A, B, C the same letters are not statistically significant by Tukey's studentized range test at the 0.05 level.

Table 5. The difference according to resin cements

Silane Silica coating Targis-link
p-value p-value p-value
37T during 24 hours
Variolink 1I A 0.0189 A 0.0128 0.7919
Panavia F AB
Rely- X ARC B B
37C during 5 weeks
Variolink II A 0.0001 B 0.0006 0.0729
Panavia F
Rely- X ARC B
Thermocycling
Variolink 1I AB 0.0090 B 0.0047 0.5840
Panavia F B
Rely- X ARC A AB

p-values are computed by one-way ANOVA procedures

A, B, C the same letters are not statistically significant by Tukey's studentized range test at the 0.05 level.
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Table 6. The difference according to time period of thermal treatment
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Variolink II Panavia F Rely - X ARC
p-value p-value p-value

Silane
37C during 24 hours A 0.0228 0.001 0.4823
37T during 5 weeks AB
Thermocycling during 5 weeks B
Silica coating
37C during 24 hours 0.0029 0.9532 0.3278
37C during 5 weeks
Thermocycling during 5 weeks
Targis-link
37C during 24 hours A 0.0001 A 0.0007 A 0.0001
37C durign 5 weeks B
Thermocycling during 5 weeks B B

p-values are computed by one-way ANOVA procedures

A, B, C the same letters are not statistically significant by Tukey's studentized range test at the 0.05 level.
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