LHBHIA| BHEZES}S| |- Vol 33, No. 5, 2008

X|otE HEAFSERIZ eleiofet HITIAHES)
2ol ojx|= g

ABSTRACT

INFLUENCE OF ADHESIVE APPLICATION ON SHEAR BOND STRENGTH OF
THE RESIN CEMENT TO INDIRECT RESIN COMPOSITE

Mi-Hae Song, Su-Jung Park, Hyun-Gu Cho, Yun-Chan Hwang, Won-Mann Oh, In-Nam Hwang*
Department of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University

This study analyzed the influence of dental adhesive/primer on the bond strength between indirect resin
composite and the resin cement.

Seventy disc specimens of indirect resin composite (Tescera Dentin, Bisco) were fabricated. And bonding
area of all specimens were sandblasted and silane treated for one minute. The resin cements were used
with or without application of adhesive/primer to bonding area of indirect resin restoration: Variolink-II
(Ivoclar-Vivadent): Exite DSC, Panavia-F (Kuraray): ED-Primer, RelyX Unicem (3M ESPE): Single-
Bond, Duolink (Bisco): One-step, Mulitlink (Ivoclar-Vivadent): Multilinh Primer.

Shear bond strength was measured by Instron universal testing machine.

Adhesive application improved shear bond strength (p € 0.05). But Variolink II and Panavia-F showed no
statistically significant difference according to the adhesive application.

With the above results, when resin inlay is luted by resin cement it seems that application of dental
adhesive/primer is necessary in order to improve the bond strength. (J Kor Acad Cons Dent 33(5):419-427,
2008)
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2 A7E 09 2gUA FuEe ®
silane A2 F A AAL Zefolrle] 2o mhE G4
£ BHE Hrhstol AA YN FAAG Zefo

1.7 M=

2 Aol odsFE 4z AWMESR Panavia
(Kurary, Kurashiki, Japan), Varolink II (Ivoclar-
Vivadent, Schaan, Liechtenstein), RelyX Unicem
(3M ESPE, St. Paul, USA), Duolink (Bisco,
Schaumburg 1L, USA)% A7beE3 < Multilink
(Ivoclar-Vivadent, Schaan, Liechtenstein) AM&-3}
#ATH(Table 2).

#71 Qlg|o]= Tescera (Bisco, Schaumburg IL, USA)
dentin A3E AH&-ste] A28ttt

gzlelgeole] FH AgE $g silane> Monobond-S
(Ivoclar Vivadent, Schaan, Liechtenstein)& AH-31%1
om, ABE HHAAY Zetolne 7 HRAHE A 2AL]
A& (VL: Excite DSC, PA: ED Primer, UC: Single
Bond, DL: One-Step, ML: Multilink Primer)< AMH-
35Tt (Table 2).

2. AT Y

D Al Az

S 4.5 me2] AAL2H ol AL H (40 mm X 25 mm)ol] ]
74 5.5 me} 3.0 me] & FAsta, 5.5 me] ofAH %
o= AZ 5.0 mm, =0] 4.5 me] Y7)%E e = A2 g
Aol & flowable # % (Tetric Flow, Ivoclar
Vivadent, Liechtenstein)< ©]-83t] &3t Fo] 1
AA171a, elZIde el e} ok aE 3 S 1000, 15009
83 2000 AFEZE F st A dAnfete] S He
gt & gRolgele] 8-S 100 um AlOsE o] &3l
sandblasting= Al&38}1, silane (Monobond-S, Ivoclar
Vivadent, Schaan, Liechtenstein)< 60% &< =¥3t
T AZAZ Qglo] AlHE FA 2 T2 o] 3 F
S YzTer g £ 1 g7l AMES} BU3 A
ZAHe] A Zelo|w S X3 I A 2Ak] 2| Ao u}
2t FEdol a7EE JAAE F2A7](Optilux 501,
Kerr, Danbury, CT, U.S.A)E o] &3l FZqslle
o, 1 9] Zgtolr e o] A3 HAA| = AlZA] A|A
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Table 1. Resin cements and indirect composite system used in study

Materials (Codes) Manufacturers Batch no. Primary components
Variolink II (VL) Ivoclar Vivadent, Catalyst : H10380, Bis-GMA, UDMA,
Schaan, Liechtenstein Base : H11716 TEGDMA, Silanized filler,
Pnanvia F (PA) Kuraray, Kurashiki, Japan Paste A : 00241C Bis-GMA, Phosphonate
Paste B : 00134B monomer MDP, Silanized filler
RelyX Unicem (UC) 3M ESPE, St. Paul, USA 202728 Methacrylated phosphoric
ester, dimethacrylate, fillers,
initiators, acetate
Duolink (DL) Bisco, Schaumburg, USA 400007961 Bis-GMA, TEGDMA,
UDMA, Silanized filler
Multilink (ML) Ivoclar Vivadent, H12205 Bis-GMA, ethoxylated Bis-EMA,
Schaan, Liechtenstein UDMA, HEMA, Silanized filler
TESCERA Bisco, Schaumburg, USA 0500005935 ethoxylated Bisphenol A dimethacry
Dentin A3 late, Bis~=GMA, Silanized filler

All information provided by manufacturers. Bis-GMA: bis-phenol-A- digl

ycidyl methacrylate, UDMA: urethane

dimethacrylate, TEGDMA: triethyleneglycol dimethacrylate, HEMA: 2- hydroxyethyl methacrylate, MDP:

methacryloyloxydecyl dihydrogen phosphate

Table 2. Conditioning agents used in study

Materials Manufacturers Batch no.

Primary components

Excite DSC Ivoclar Vivadent, H10381
Schaan, Liechtenstein

HEMA, dimethacrylates, phosphonic
acid acrylate, silicon dioxide, initiator,
stabilizer, alcohol

ED Primer Kuraray, Kurashiki, Japan A 1 00192B HEMA, 5-MNSA, MDP,
B 1 00071C water catalyst
Single Bond 3M ESPE, St. Paul, USA 4JX Bis-GMA, HEMA, Dimethacrylates,
Polyalkenoic acid copolymer, initiator,
water, ethanol
One-Step Bisco, Schaumburg, USA 400007385 BPDM, Bis-GMA, HEMA,
initiator, acetone
Multilink Primer  Ivoclar Vivadent, Schaan, A 1 H10145 A @ aqueous solution of initiators
Liechtenstein B : HO9713 B : HEMA, Phosphonic acid, a
crylic acid monomers
Monobond-S Ivoclar Vivadent, Schaan, H12056 3-methacryloxypropyl-trimethoxysilane,
Liechtenstein water/ethanol, acetic acid

All information provided by manufacturers. Bis~=GMA: bis-phenol-A- digl

ycidyl methacrylate, UDMA: urethane

dimethacrylate, TEGDMA: triethyleneglycol dimethacrylate, HEMA: 2- hydroxyethyl methacrylate, MDP:

methacryloyloxydecyl dihydrogen phosphate, BPDM: biphenyl dimethacrylate
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of whet 47 AIZE & AZAIF T 2) A 2% A= 24
gl ol7t ngd ofa gl 3 m 279 o] g s &4 AlE7] (Instron 4302, England)ell AlH S
3 ofmd e P FAlo] Qo] Tl dAteE AAAI717] 8l Az FAE 2 F, 7 AlHE YA
sk, P4E T R AMEES A Z2ARY A Al Al71aL 1 mn/min® cross-head speed® A|H S Fold7
wel Egteta Fste] ol T4 HAANHMES Fx2A ol 2 IpARER= ke i
7] (Optilux 501, Kerr, U.S.A)E AFg3lo] 60% F<t
FEstg o A d dAAME:E G4 308 F 3) 3 Fie| Bz
< Bsio] A giA 7k o] B AlHE 23 A58 dnlZ (OPMI 99,
7437k B A HL figure 1949} 2o L3t F7 <] Carl Zeiss, Oberkochen, Germany) dkll4] 20812] %™
olAURE EAHAAE ol &3t T AdelA #Z < #Fst] BH PFE AMEY Tescera Ul A1 €]
olglol e} HAAME H b glo] 7la|d 4= J=s F-2t cohesive 34, A|HIES} Tescera AlA 4] adhesivedt
SFTE 4S5 FAE ofad gl = A7 F A A2 A ag]a AeA £33 Fde Hol= cohesive R
ol A S P AT 4 AR 4 3+ F T ot
o] e Xﬂz}ﬂﬁ—o—‘ﬂ 73k 2477 & AARAEE
S48k 4) A5 #H
gk g zlAE W 2T JHAA Y Zejoln & &
X3 o] AHAFAEE t-testZ vt on, 7} g
2 AHEZE] LE}Q?S”JEi one-way ANOVAZ H]
F43}3 Student- Newman Keuls method 2 AR %
_ - sttt
I | | i
= | |_,. . A4 Zot
B g B el U 5% dAMES] A8
. i UEE table 33 £tk VLI PATL dl223} H)
- T _ U zglolw & R 7 7t AP AFIES] Aol & Ko
ool A @A ol AAANESE A 2okl B
' X3 o] 2T HE =& AGAIAEE B
(Figure 2, p € 0.05)
Figure 1. Diagram of the prepared specimens. 2T A e VL] 71 52 Adddd=s 18
MLzo] 7P w2 Ae2@4=Es Blen, PA, DL %
UC & 7tl& o3t 2fo]E Holx] dt} (Figure 3,
p €0.05)
Table 3. Shear bond strength of the five resin cements to indirect resin restorations n=7

Resin cements

Treated with silane (MPa)

Treated with silane and
adhesive/primer (MPa)

Variolink II 21.82 £ 3.40 23.37 = 5.99
Duolink 17.77 + 2.69 23.74 + 5.44
RelyX Unicem 13.33 £ 3.20 22.06 = 4.90
Panavia F 16.99 = 4.93 20.14 £+ 3.60
Multilink 6.13 £ 2.26 21.44 + 457
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L

Figure 2. Shear bond strength of the five resin
cements to indirect resin restorations according to
the surface treatment.

* Statistically significant difference (p < 0.05),
VL: VL + silane, VL-B: VL + silane + Bonding

agents

Table 4. Failure mode distribution

A2g AL SEEHF o2t HFAIHES] ZEHo| 0/A= HEt

Figure 3. Shear bond strength of the five resin
cements to silane treated indirect resin restorations
(p €0.01).

* Statistically no significant difference.

Resin Surface Cohesive fracture within Cohesive fracture along the Adhesive fracture along the
cements Treatment  the cement or Tescera body cement-Tescera interface cement-Tescera interface
VL S 7 0 0
S+ A 6 1 0
DL S 6 1 0
S+ A 7 0 0
uc S 3 3 1
S+ A 6 1 0
PA S 5 2 0
S+P 6 1 0
ML S 0 0 7
S+P 6 1 0

S : silane treated only
S+P : Treated with silane and primers
S+A : Treated with silane and adhesives

AAAY Zalo|nE £¥3 FoHE BRE YRAHE
M] AEAR7 =] 2ol & HolA] skt (Figure 4).
AnlA stolA wek HRIAMES} 7 @zl o] A

Ho] g Fol EXE table 49 2th. Adhesive 3

o+

< silane®t A 2] g ML9] BE AlA 7 UCTY 1719] Al
Aol A #EE o, Uz AlAES H3 AH, HZ1
go] Wy g YFAME Yo Me] cohesive T4
FdE Bt
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Figure 4. Shear bond strength of the five resin
cements to indirect resin restorations treated with
silane and adhesives or primers.
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