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Effect of Universal Adhesive on Shear Bond Strength
of Resin Composite to Feldspathic Ceramic
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Abstract

Objective: To investigate the shear bond
strength between resin composite and feldspathic
ceramic using a new adhesive system (Single Bond
Universal Adhesive) compared with conventional
technique for ceramic repair.

Materials and Methods: Twenty one cylin-
drical specimens were fabricated with feldspathic
ceramic; each specimen has two bond area tests
(42 bond areas). All specimens were etched with
5% hydrofluoric acid for 60 seconds, rinsed and air
dried. Specimens were randomly divided into three
groups, seven specimens and fourteen bond areas
each. Group 1 treated with silane coupling agent
and applied Scotchbond™ Multi-Purpose adhe-

sive. Group 2 treated with silane coupling agent

Weeranuch Thong-ngarm

Lecturer, Department of Restorative Dentistry
and Periodontology, Faculty of Dentistry, Chiang Mai University
E-mail: weeranuch.th@cmu.ac.th



9. Wunsns U7 37 aufl 2 n.A.-5.A. 2559

gastunsulnEnvumaduiugudnats 3 Aafung
W11 2 AAAUATRIUNLARZAUNUINATDY A8us 40
Junit thdreehoviomuaudlushnduiignmni 37 aven
waidus unm 24 dalus amiuhlunesouman
wiousaidoulnelfipdeonageumng Mo
nn 0.5 dafwnssouiiauussfunaulniavga 1
Anadsusedadeuildluiinnzianuudsusuoy
MOLAEN WRZNANUUANAITENIIARNAIEATIUTEY
LﬁﬂULﬁaﬁauﬂﬁmmﬁ (p<0.05) SwunNUAIN ILANIN
PoouARzAIBL19AIBNRDIgaNIIATLUUlFIN
wamsAne: nufidadsnnuidousiniion
mm?iqrﬂﬁa ﬂf\jll‘ﬁ. 2 (26.93£5.53 LwnzU1sAIR) AN
Faengudl 1 (26.74£4.58 wWAEAA) LAZNENT 3
(18.51+4.24 wnzthama) lagwuinArAnuudouse
fndieusasngumuauLaznunldmagauluauiin
Audoifaueudyiinesuuatenddwimunnniaguiild
FonauauAyieSuTauenBTWINIBENLREIBEN0]
oA neNan snwazanusumaainugiulng
dunvuenudenwiudumalumadshdaonina
g3u: misldmsgaiuloausiuiudofiauous
yinofurauanddntoiiumanuidousednideuuns

ITuppUINEALRzINaARUSAWEN

AR 8fnasuraLenddn laasUBNLIYIIan

ANULTILTIEALADY

umi

flaguinfimaimuuaslidoysaznszdosdu (all
ceramic restoration) nAdy muﬁy’\jﬁ\jgmﬂw:mﬁau
nsziiag (porcelain fused to metal restoration) Fotom
dumaidoniilumaysasiuyanmdaothn iesan

)

o wa o . aa(12 1
UAMENUALTINR (mechanical property) 757y

82

CM Dent J Vol. 37 No. 2 July-December 2016

and applied Single Bond Universal Adhesive.
Group 3 applied Single Bond Universal Adhesive.
Adhesive layer of all specimens were light cured
for 20 seconds. Each bond area on feldspathic
ceramic specimen was bond with resin composite
in diameter of 3 mm and 2 mm thick and light
cure for 40 seconds. All specimens were then
stored in 37°C distilled water for 24 hours. Uni-
versal Testing Machine was used for shear bond
strength testing at a cross-head speed of 0.5 mm/
min. Mean shear bond strength was analyzed by
One-way ANOVA and Tukey multiple comparison
test (p<0.05). The failure surfaces were examined
by light stereomicroscope.

Results: The highest mean shear bond strength
was Group 2 (26.93+5.53 MPa) followed by Group
1 (26.74+4.58 MPa) and Group 3 (18.51+4.24
MPa). Control group and the group used silane
with Single Bond Universal Adhesive showed sig-
nificant higher shear bond strength compared to
non-silane group. Most of the failure were cohe-
sive in feldspathic ceramics.

Conclusions: Using silane coupling agent
with Single Bond Universal Adhesive could im-
prove shear bond strength of resin composite and

feldspathic ceramic.

Keywords: universal adhesive, feldspathic cera-

mic, shear bond strength
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Figure 1 Specimen was prepared completely before

adhering with punched sticker
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Figure 2 Diagram of specimen adhering with

punched clear sticker
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Figure 3 Specimen was bond with two direct resin

composites by using metal split mold
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Table 1 Trade names, manufacturers, compositions of materials in this study.

CM Dent J Vol. 37 No. 2 July-December 2016

Product names and manufacturers Compositions Batch
number
IPS® Ceramic Etching Gel Hydrofluoric acid 5% 29351
(Ivoclar Vivadent, Liechtenstein)
RelyX™ Ceramic Primer (3M ESPE Prehydrolyzed, single-phase silane (MPS) <2%, Ethanol 70-80%, 548582
3M Deutshland GmbH, Neuss-Germany) | water 20-30%
Scotchbond™ Multi-Purpose Adhesive | Bis-GMA, HEMA, dimethacrylates, polyalkenoic acid copolymer 557534
(3M ESPE 3M Deutshland GmbH, and initiators
Neuss-Germany)
Single Bond Universal Adhesive Bis-GMA, MDP phosphate monomer, dimethacrylate resins, HEMA, 547837
(3M ESPE 3M Deutshland GmbH, methacrylate-modified polyalkenoic acid copolymer, filler, ethanol,
Neuss-Germany) water, initiators, silane (pH=2.7)
Filtek™ Z250 XT (3M ESPE The Resin System 419216
3M Deutshland GmbH, Neuss-Germany) | ¢ Bis-GMA, UDMA, Bis-EMA, PEGDMA and TEGDMA
The Filler System
* Surface-modified zirconia/silica with a mediam particle size of
approximately 3 microns or less
» Non-agglomerated/non-aggregated 20 nanometer surface-modified
silica particles
* The filler loading is 82% by weight (68% by volume)
InLine (Ivoclar Vivadent, Liechtenstein) | Feldspathic ceramic 09597
Dentin shade B4

gaLstuneulnin (Filtek™ Z350XT, 3M ESPE,
USA) &7 2 sovuiunumadsdisneniniuvnuas 2
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Machine, Instron® 5566; Instron Limited, Thailand)
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Table 2 Mean and standard deviations of shear bond strength from each experimental group.

Means of shear bond strength and standard
Group
deviation (MPa)
1. RelyXTM Ceramic Primer + ScotchbondTM Multi-Purpose Adhesive 26.74+4.584
2. RelyXTM Ceramic Primer + Single Bond Universal Adhesive 26.93+5.534
3. Single Bond Universal Adhesive 18.51+4.248

Significant differences are represented by different letter.

op: | oe— |
. H cohesive failure
 mix failure
oup: | —— |
B adhesive failure
roup 1 Hﬂ
0% 20% 40% 60% 80% 100%
31/17'1'4 uwumwumgmmﬁmwm77/4551iu?mm’mnq’umiwmw

Figure 4 Diagram shows the mode of failure of each experimental group



. unsns U7 37 adufl 2 n.A.-5.A. 2559

wupNudNwa luTuangU s inosn: 57.14
ANURINRILUUNTUSOERT 7.14 WRZAURULARIVDI

MsEnAnsasas 35.71

a d

UNITU
mafnuiidunsiaesmsdenugadatiin
wndnmesduaeulndn insuusilildnsalalamg-
ap3nfnRIantU S alninTInAumMImasgmIule-
wunaunslimsinin dosfendusuduaudiafines
Tnauenddvidumsinandlinnnuuazlinanisinin
Aumadathsnninimdoldfuiumsdaulaau?
JohmSeuifisuiussinfngiinlu fie Jofaueus
gfinofurauenddnluguuuuiildsuuaslisindums

Aruloiau
nnamIAnmnaniilimsanulnauinAudedn
voudsfinefurauenddn uaznquildmaaiuluay
mAusfentususiafiwesinguenddniiaAinuuds
wsedndaumnnninauilddofaueudeinesurauan-
FaWinsgeenoRI0es AL SonARBIAUMIANEN

13) e = i <
( )V]’]ﬂ’]ﬁﬂﬂ“lﬂ"]ﬂ’]ﬂ’]ﬂ?]lluﬂ\jLLi\j

Kalavacharla uazmeus
dadousznivaiBenladfdinanasiwndnAusiunou
Twdndleld@oAnuoudyinesurauenddniuuazlyl
surumsgmulaay nohnduilimssaauloausiu
AuduiinuauagdnesurauendindAIANLLTILIEn
deunnahnauildsmdudaiaueudygino furaton
FainavetnoneloesiiasAty
windsifavoudgdnesurauonddniloimudu
DUAUITABY WANHANIANBINUTIIAIANUUTILTIER
dauvasnguilshnhnanilfluauuuienyin evaidies
mmﬂ?nmﬁﬂwm:miﬁwmuﬁdwﬁfyﬂi:mwﬁaﬁalmmu
faoiinnszuaumssmedie (hydrolysis) telviin
naulonsondfdlmeluluanavasleiay (terminal
hydroxy) w3siseninquluiauea (silanol) mm?iﬁm
wznguluaueaiazidunquiinufAsenaruuu
(condensation) AungulansenduuivesanUdn
waiin Mndungulsauealumsaaiuloaueda:
Tumnaazinuniomundusenudussniiues uas

dAnudulndlonenion (polysiloxane layer) ipfiau

CM Dent J Vol. 37 No. 2 July-December 2016

vureaansU A dnNeTULA7 (monolayer)

sfianwauzlaigouih (hydrophobic) Fufinnuillanuay

=

Re

AufnadaEnniniifduiennBainduisdu
Tududalu®” dodunnnamafamiinuhnguiimans
Amuluauneuldmsdainliriannuudsusedmideuge
SunthefidadAnyorailasinanduslungudondng
mslimsgmuluauafovuuiamaiaUsngniin wa:
ilemafatulwdlosonmuaievuuiavenadauiin
wniinldnaninguildiiesdofaueudyiinefuea
wonddvifipsatioien doluaulumsdafnidloms
fudsuaziAnufAsenduiawndnlateani wislaiau
lugofavendginesurarendivervegluiviazale
Aldminzauilildmmsavionldaghofils:insaw

nnRamIAnmiingui 1 Gamasdaiuluauudn
musemstafndlifluaudussAuszneulirmang
wiousoBadouliunnsodungud 2 doldmraule
wunuiudsiaveusginesugauenddn Wululan
sagmulaanluisiavendyineiuvauendivignis
JibuetnrnemafnufAseaiuuin deesuialdain

14) a o = | o @
( )VIVIWﬂ”liﬂﬂMﬂmMNMNN

M3An®Iu89 Chen WazAML
(contact angle) URzAMULTILIITALRDUITNINGRITLL
la@fnanasniniusdureulnis Tnaldmsgaiu
luauiifesdusznovtesdadifueua:lifdsdiduie w
Mauduisvasmsgauluauildldnauiuiadiby
wiifananinguiinaudsdifuooduiiodAn wa
fuiugAumanuuouseindoutesnguiiinansidy
A mafawiioesueldhamsgmuluaulismnsg
yhonldidenauiusdululuwefriiadsdifue e
s IuMIUMIAnUFATENAILLINITNIINRY
lawaueazosmsgrvlaauiungulansenduuiives
nnsendn osnnnudsedinaniimsUanuses
Tuanaveoiieann dadidueiegnausnazduds
UaazenTaeviliimsssmenesihdme vildldsmmen
dndulwdlgaenimuaievuninmaeninld  Snii
ﬂ'mmﬁuﬁﬂﬁammmmﬁﬂﬁﬂwmzﬂauﬁw (hydrophilic)
waoiuin Dodudnunildmmnzauiunsiafndusdy

Tulwuesluasinfnnaly



9. Wunsns U7 37 aufl 2 n.A.-5.A. 2559

snwazmusumsinulunsAnwiuihdndae)
dunvuemudenuiudumarluadsusawnin Ing
nawd 1 uaznaud 2 Admamaagemuluauneuldms
faAnfidnuaziinenudouuiudumarluadauidn
wndnmnaningui 3 deduiusiummdousoindon
figon unziilamafamsfafamoaiiszniosiuaey
Tndauazadauhidnniinfidningud 3 lususi

'
oA

ARUN

q

3 WudnBazANUALMRIlUTULEABTWLINAT

'
A

nRNENq uasilosannANuRLmaITInaTudulngidy

q

wuuANudanuiudnmadlumadauisnigiindons
aunuldimstafameluilevenmadathisag-
finfifmnnniastinfinvooistunonInianumanais-
SALTIEN
MAREMIANEIATARIINIIGUIM s LTeuly
AfTinwAAUT Kalavacharla uazpni: " uaz Chen
uazaa" ! iadusuulildmsdmuluaunioniiuig
nnaiinfouldginesuuaonsn inefaAnduisdu

aouTnanvIolstudiuuslududaly

GEYL
mulateinnsesmafnuasulanimslissaaiy

lgwutisiumanuuiousendoussniiosdunou-

Twanuazwlassdawmin sinslisudussuumsin

AnuuuAANLAz T AaUBNAL BT UTaUBATTN

1ONE15NDY

1. dos Santos JG, Fonseca RG, Adabo GL, dos
Santos Cruz CA. Shear bond strength of met-
al-ceramic repair systems. J Prosthet Dent 2006;
96(3):165-173.

2. Tulunoglu IF, Beydemir B. Resin shear bond
strength to porcelain and a base metal alloy using
two polymerization schemes. J Prosthet Dent
2000; 83(2):181-186.

10.

I1.

CM Dent J Vol. 37 No. 2 July-December 2016

Kimmich M, Stappert CF. Intraoral treatment
of veneering porcelain chipping of fixed dental
restorations: a review and clinical application.
J Am Dent Assoc 2013; 144(1):31-44.

Ozcan M. Evaluation of alternative in-
tra-oral repair techniques for fractured ceram-
ic-fused-to-metal restorations. J Oral Rehabil
2003; 30(2):194-203.

Matinlinna JP, Lassila LV, Ozcan M, Y1i-Urpo A,
Vallittu PK. An introduction to silanes and their
clinical applications in dentistry. Int J Prostho-
dont 2004; 17(2):155-164.

Lung CY, Matinlinna JP. Aspects of silane cou-
pling agents and surface conditioning in dentist-
ry: an overview. Dent Mater 2012; 28(5):467-
477.

Alex G. Preparing porcelain surfaces for optimal
bonding. Compend Contin Educ Dent 2008;
29(6):324-335.

Chen JH, Matsumura H, Atsuta M. Effect of
different etching periods on the bond strength
of a composite resin to a machinable porcelain.
J Dent 1998; 26(1):53-58.

Guler AU, Yilmaz F, Yenisey M, Guler E, Ural
C. Effect of acid etching time and a self-etching
adhesive on the shear bond strength of composite
resin to porcelain. J Adhes Dent 2006; 8(1):21-25.
Spohr AM, Sobrinho LC, Consani S, Sinhoreti
MA, Knowles JC. Influence of surface condi-
tions and silane agent on the bond of resin to
IPS Empress 2 ceramic. Int J Prosthodont 2003;
16(3):277-282.

Kupiec KA, Wuertz KM, Barkmeier WW, Wil-
werding TM. Evaluation of porcelain surface
treatments and agents for composite-to-porcelain
repair. J Prosthet Dent 1996; 76(2):119-124.



. unsns U7 37 adufl 2 n.A.-5.A. 2559

12. Shahverdi S, Canay S, Sahin E, Bilge A. Effects

13.

of different surface treatment methods on the
bond strength of composite resin to porcelain.
J Oral Rehabil 1998; 25(9):699-705.
Kalavacharla VK, Lawson NC, Ramp LC, Bur-
gess JO. Influence of etching protocol and silane
treatment with a universal adhesive on lithi-
um disilicate bond strength. Oper Dent 2015;
40(4):372-378.

89

CM Dent J Vol. 37 No. 2 July-December 2016

14. Chen L, Shen H, Suh BI. Effect of incorporat-
ing BisGMA resin on the bonding properties of
silane and zirconia primers. J Prosthet Dent 2013;
110(5):402-407.



Faculty of Dentistry
Chiang Mai University

Cleft Center

)
From Cleft to Sm : e \/

by our hearts

Jor more information or donation please contact
Department of Orthodontics and Pedodontics

FJaculty of Dentistry, Chiang NMai University

Tel. 053-944464-65



