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—— Abstract

EFFECTS OF SURFACE TREATMENT AND BONDING AGENTS
ON SHEAR BOND STRENGTH OF THE COMPOSITE RESION TO
IPS-EMPRESS CERAMIC

Byeung-Sik Yoon, Mi-Kyung Im, Yong-Keun Lee

Dept. of Conservative Dentistry, Dept. of Dental Materials, College of Dentistry, WonKwang Unsversity

Dental ceramics exhibit excellent esthetic property, compressive strength, chemical
durability, biocompatibility and translucency, This study evaluated the shear bond strength
of composite resin to the new heat-pressed ceramic material(IPS-Empress System) de-
.pending on the surface }{eatmgnts and bonding agents. The surface treatments were etch-
ing with 4,0% hydrofluoric acid, application of silane, and the combination of the two meth-
ods. Composite resin was bonded to ceramic with four kinds of dentin bonding agents(All-
Bond 2, Heliobond, Scotchbond Multi-purpose and Tenure bonding agents). The ceramic
specimen bonded with composite resin was mounted in the testing jig, and the universal
testing machine(Zwick 020, Germany) was used to measure the shear bond strengt?u with
the cross head speed of 0.5 mm/min. g

The results obtained were as follows

1. The mean shear bond strength of the specimens of which the ceramic surface was treat-
ed with the combination of hydrofluoric acid and silane before bonding composite resin
was significantly higher than those of the other surface treatment groups(p<0.05).

2. In the case of All-Bond 2 and Scotchbond Multi-purpose bonding agent group, the sur-
face treatment methods did not influenced significantly on the shear bond(p>0.05),

3. Of the four bonding agents tested, the shear bond strength of Heliobond was significantly
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lower than those of other bonding agents regardless of the surface treatment meth-

ods(p<0.05).

4. The highest shear bond strength(1255+1.92 MPa) was obtained with Scotchbond
Multipurpose preceded by the ceramic surface treatment with the combination of 4%

hydrofluoric acid and silane,
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Table 1. Materials studied in this experiment

Code Product Batch No. Manufacturer/Distributor
Ceramic material
IPS-Empress Ivoclar, Schaan, Liechtenstein
Composite resin
Prisma TPH 00151 Caulk/Dentsply, Milford, Del.
Bonding agents

AB Al-Bond 2 019055 Bisco, INC, US.A

HE Heliobond 800767 Ivoclar, Schaan, Liechtenstein

SC Scotchbond Multi-purpose 7543 3M, USA.

TE Tenure 031145101 Den Mat Co. USA.
Porcelain etching gel .

H Porcelain etchant(4%) 089206 Bisco, INC., US.A
Silane coupling agent

S Monobond-S 801293 Ivoclar, Schaan, Liechtenstein

A3 AZZYALY AN wet G2(Green inlay
casting wax, hard-type, Kerr, USA)Z B38<& A
3w, g¥ol 598 948 FAE AEE
Alg]& <A (President light body, Colten, Swiss)
£ o|g3le £YE vEY dA3E GAE o
S BA3GT BAE g2 ey 71AR
AN A=, oW ZF FE7ke] AZEs Hox 3
mm ©]4, o &3 (paper ring) & HE A AZe
0mm7t HEE 59 g2 FAH9 HAL
3mm, Z°lE 10mm7} S8 Q3 G F
YAMo] o]FE 4EE 45°7F HEE FHATh
e EF WHL IPS Empress &)
A3 {5 1Y fEA £L HlE°] 30 ml
112 ml:200g0] HEE A8 F& ASd AT
EPRYo g 6027t Efsty WEH SEAE
HEAE AYc fEA 7t $A3]) FskE 5 o
3 71AR WY S AASE WEA S 71A
2E et MEANS ceramic ingot 18X alox
plungerE A8 20 B A2 EEH A F 3}
B 5CH 22 F9 250CoA 3087 AFA
717 A} SEE F9 850CHA 087 AFA
At Press furnace(IPS-Empress EP500 press
fumnace, Ivoclar, Liechtenstein) 9| A] staining #] 23
S 9% Z2IYWE ME3td 700C7HA dEs A
838 ¥ IPS Empress ceramic ingot¥} alox
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Table 2. Ceramic surface treatment with resin adhesive systems

System Agent applied

Procedure

AB (1)Mix Primer A & B

(2)Dentin/Enamel Bonding Resin

2 coats to porcelain/air dry 5-6 sec
Air thin/VLC 20 sec

HE Heliobond Air thin/VLC 20 sec
SC Scotchbond Multi-purpose adhesive Aifr thin/VLC 10 sec
TE (I)Mix 2 drops each Tenure A & B 3-5 coats/gently evaporate
(2) Tenure S Air thin/VLC 15 sec
Instron
cross-head {05 mm/min)
IPS-Empress <«—— Composite resin
block
Treated surface

Figure 1. Schematic design for shear bond strength testing of the bonded assembly
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Table 3. Mechanical properties of composite resin to ceramic after different surface treatments and appli-

cation of various bonding agents (n=5)

Bonding Surface Shear bond Elastic Displacement  Work up to 01% Yield
agents treatment strength modulus at Fmax fracture force
(MPa) (GPa) (mm) (X10°Nm)  (gram)
H 1042 0,046 028 4198 8.80
(0.83)* (0.010) (0.11) (16.04) (252)
AB S 1074 0.049 0.24 34.09 9.36
(1.16) (0.009) (0.06) (13.01) (037)
HS 1095 0.057 0.22 31.17 460
(1.87) (0014) (0.07) (15.12) (3.00)
H 707 0.036 022 2581 6.24
(0.78) (0012) (0.08) (10.30) (0.80)
HE S 455 0,037 0.13 871 432
(0.78) (0.010) (0,03) (507) (0.83)
HS 8.10 0.046 0.19 1895 751
(0.83) (0.009) (0.03) (4.40) (1.03)
H 954 0033 0.25 26.16 708
(2.26) (0.011) (0.08) (12.31) (1.18)
SC S 11.24 0.058 021 30.95 8.88
(2.07) (0.008) (0.06) (1251) (1.74)
HS 1255 0.059 022 2881 951
(1.93) (0.012) (0.04) (7.28) (251)
H 6.02 0,030 021 2649 599
(0.74) (0.006) (0.03) (7.84) (0.70)
TE S 9,00 0.030 033 32.39 844
(1.19) (0.018) (0.08) (11.03) (0.60)
HS 1081 0044 022 2464 810
(173) (0.016) (0.07) (7.30) (1.75)

H, ceramic surface treated with 4% hydrofluoric acid
S, ceramic surface treated with silane coupling agent
HS, Combination of hydrofluoric acid and silane coupling agent

*:Standard deviations are in parentheses
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Figure 2. Shear bond strength(MPa) between ceramic and composite resin

(1-2) S 29+ &4 ¥HE A3 (&£ 5)

A@oZ FTHA s 429 é?ﬂl AB HE,
SC, TE)7H AQAYAFEE v A3 SC 4
o] 7HE F%HO M (1124 MPa), A A 7k 2}
o7t A=A YolH 7] 95t Scheffe HA
(p=005)< Al&e 23 HE HEe o2 FJ&
TR fFo5A 2hth(p0.05).

(1-3) HS 2 =4 W< A3 2$-(F 6)

4% ESFTANOE FAFT HAYOE FHA
g3t 459 A¥A(AB, HE, SC, TE)ZH] A%
ARFEL NZE A3 SC HETo) M =R
2.5(1255 MPa), AgA 7 Zpol7k gler] go}
B7] Yated Scheffe A4 (p=005)< A3 A
HE H&72 o8 HAZEY F98A4 ¥t

Table 4. Shear bond strength of composite resin to
ceramic surface treated with 4% hydro-
fluoric acid for five minutes

TE HE SC AB
TE(602)

HE(7.07)

SC(954) *

AB(1042) * *

(*) Denotes pairs of groups significantly different at
the 050 level
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(p€0.05).

2) 9 AFARNA EHAE S W By

(2-1) AB Z2gA

AB AZAIE AHESH A9 37E/) BHAE(H, S,
HS) el mE Hed3leo Apol7t heA] &
otH 7] 9]t Scheffe AR (p=005)& Algs 2
I Mol e frofet Zolzk S th(pr0.05).
YS¢} 79 HF xM?LOl H A 7Eot §2 3
= 4 TH(p<0.05).

(2-2) HE 28A (B 7)

HE AZAE A3 749 3714 ZHA(H, S,

HS) ol mhE ADFd AT Aol7t YeA] &
o}d7] 918} Scheffe AR (p=005)< AP 2
3 HS AEE3 H Helde S AR #9

SHAl = 3keH(p<0.05).

Table 5. Shear bond strength of composite resin to
ceramic surface treated with silane

TE HE SC AB
TE(4.55)

HE(9.00)

SC(10.74) *

AB(1124) * *

(*) Denctes pairs of groups significantly different at
the 050 level



Table 6. Shear bond strength of composite resin to
ceramic suface treated with combination
of 4% hydrofluoric acid and silane

TE HE SC AB
TE(8.10)
HE(10.81) *
SC(1095) *
AB(1255) *

(*) Denotes pairs of groups significantly different at
the 050 level

Table 7. Shear bond strength of composite resin to
ceramic with Heliobond bonding agent

S H HS
S(455)

H(7.07) *

HS(8.10) *

(*) Denotes pairs of groups significantly different at
the 050 level

(2-3) sC ZZA

SC ARAE AHEa A% 7HA ERA(H S,
HS)dHol] mE Avaddeed Aozt SleAl &
oli7] $jste] Scheffe AR (p=005)< AyYT 2
F A gzhelle F g 2ol fIATHpr0.05).

(2-4) TE é‘&*ﬂ (% 8)

TE Z¥AE AHET 7% 3714 AR S,

Table 9. Shear bond strength of composite resin o

Table 8. Shear bond strength of composite resin o
ceramic with Tenure bonding agent

S H HS
S(6.02)
H(9.00) *
HS(1081) *

(*) Denotes pairs of groups significantly different at
the 050 level

HS)ubo) whE Aedd7tzd] 2ozt deAl &
oli 7] $J3led Scheffe 24 (p=005)g W& 2
# S APFH HS AEFel H AgFEY #9
A =% tH(pC0.05).
3) AA ARE 7N EAEY L 3 A
(3-1) EHAE Hyd & vy (F 9)
AFAE 183K 43 7R FAAH, S,
HS) Mol WE A ARA == HS Aol 7t
A B& 7(105"MPa)S BH9Y H A& S A
R F8A F3dtH(p<0.05

H Ag23 S Aol e
ATHPY0.05).

(3-2) AgA7He BT (& 10)
TA EaAEHEgo #Aglel 459 A]A

(AB, HE, SC, TE)7+e] AQAIIEE SC F&

).
#el2 27t 8

Table 10. Shear bond strength of composite resin
to ceramic after application of bonding
agents regardless of surface treatments

ceramic after different surface treat-
ments regardiess of bonding agents

H 858(2.25)*
S 890(3.12)
HS 1057(2.28)

*:Standard deviations are in parentheses

H S HS
H
S
HS * *

(*) Denotes pairs of groups significantly different at
the .050 level

AB 10.75(1.49)*
HE 6.82(1.75)
SC 11.28(247)
TE 9.05(243)

*:Standard deviations are in parentheses

HE

TE AB SC

HE
TE
AB
SC

*
*v

*

*

(*) Denotes pairs of groups significantly different at

the 050 level
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