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ABSTRACT

The objective of the study was to evaluate conventional and self-adhesive resin cements bonding to
zirconia ceramic that were sandblasted and primed with universal primer, 8 sintered zirconia ceramic disks
(Ceramill Zolid; Amann Girrbach, Austria) were air-abraded with 110 #m AlL,O; at 2.5 bar pressure for 15s
at a distance of 10 mm and ultrasonic cleaned in 95% alcohol for 3min. All the specimens were applied
by universal primer 60s and dried, The primed specimens were divided into 4 groups (n=10) according to
the resin cement used: RelyX Unicem, Multilink Speed, MaxCem Elite, Panavia F2.0, The resin cement
cylinders were stored in distilled water at 37C for 24h. Microshear bond strength (MSBS) test was
measured with a universal testing machine, The means and standard deviations of microshear bond
strength for RelyX Unicem, Multilink Speed, MaxCem Elite, Panavia F2.0 were 18.57 (4.80), 8.21 (4.95),
4.59 (3.14), 4.61 (2.80) MPa, respectively, Statistical analysis revealed that the MSBS of RelyX Unicem,
Multilink Speed were significantly higher than MaxCem Elite, Panavia F2,0 (2¢0.05). When self-adhesive
resin cement bond to zirconia, universal primer plays a role of improving the bond strength to zirconia, It is
recommended to use RelyX Unicem, Multilink Speed bond to zirconia which is primed with universal primer,
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Table 2, Micoshear bond strength of resin cements (MPa)
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Group
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M (SD)
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461 (2.80)o

* Different superscript letter represent significant differences between cememts
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Air-abraded with 110 #m Al203 at 2.5 bars
pressure for 15s at a distance of 10 mm, ultrasonic
cleaned in 95% alcohol for 3min,

SEM
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Applied Monobond Plus to all the treatment

surface 60s, drying

v

Bonding with Panavia F2.0, RelyX Unicem, MaxCem
Elite, Multiink Speed, 37¢ water storage for 1 day,
MSBS testing(n=10)

Figure 1, The procedure of this experiment,
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Figure 2. The proportion of the failure mode of resin cements
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Figure 3 SEM view of the zirconia ceramic specimen surfaces
(NO) no sandblasting. (AA) only sanadblasting. (Al2O3)
sandblasting and alcohol ultrasonic,

3

al

GRS o] g3t M= Befawle] A A=muo}
FHe] GG YAt BEEY 3 AP 7
ulAl Z1AA Qo] EAT o] drke EF &9
Aoz AL (Fig 3, NO, AA, ALO;) o] A&9
A= old AFAAE ilEthKem M 5, 1994).

He Bekege EW ARNE FPIL 0PRAS

AR A23del wHE 845} A7ls HHoR A
|¥th(Yang B 5, 2010). ¥, A= EgpAHo] |
ssjol AgkEe guel A7IAY vASES ofr|@
% qlgo] AEI, AdHoE Az anjore] SLat
A S FA @A HSATIA FrkYun JY T,
2010).

A|Zs1o} FHe| EARFEWS ) ©f aibome particle
abrasiondl] thek F4# &= YA o FA}
Yo F23 2271 ohdE % 4 Uskthvang B 7,
2010). Valandro LF %-(2006)2 Rocatec A]2~H] (30 #m
alumina particles modified by silica)®} 2&3l7} 110 ¢
m &Fry YARE 0]83k airborne particle abrasion
v o Edelhn it ekt Ao)del s
oA ofgfg W FgAelA Faltklin | -5, 2010).
Gomes AL 5 (2013} 110 pm LFrlu} QA= Az
@ Azmeb} 50 pmz s A9sh Foe B
sitta ok, 2ejER o AFtedE 2.5 bard] 110
pm RO} SR} ARSI,

el GPE 10 mm RO YA Az
10MDPE B8 AR AWES Azsjols] obdE
A HoFHGomes AL &, 2013). 22 10-MDP
GV AseR 24T e 23lE A AEE
ki = Jvklin J 5, 2010). Hol aviE A=
Yo} Zglo|m= organophosphate monomer £} organo-
silanes THEBF 9 A=2FUol AMEule] st Azt
BEE PYAZIHMagne P 5, 2010). E3F o] Zalo]

= Azajolste] AFE FAATIE 10MDP} EF
So} 1A ek

o Aol Panavia F2.0 (4,61 MPa)& RelyX Unicem
(18.57 MPa)2} Multilink Speed (18.21 MPa)dl| H|3l] v
2% =g Btk 7Fest AW (1) Panavia & 4
Gt o] AHER S BEOZ AHSHE Aol W
Agtelo] ZkAslt}h (Blatz MB %, 2010). Monobond
Plust ek} QS g4 i Azajols 2
St 22ty <lxb wekAl= Panaviaol| $HE 10-MDPRE
ot @ JZHo)7] mitolth (Kim Ng, 2012). (2) &%
% Panavia F2.00] A23Uo}e] T H§ Al 2 A
T8 Ko HHd FRASE HIFde FeE A44H
o} (3) &% A] Panavia F2,09] paste A ¢ paste B &
Fup7t dAEA K& Aos AYzbE

Multilink Speed (18,21 MPa)& RelyX Unicem (18,57
MPa)o} A2 olelA] Ae] - T35 Wrh Multilink
Speedi= adhesive phosphate monomere §IA|¥F 717414

A5S WS & = dimethacrylate, HEMAS ¥3+5}aL




0|Z 2| : Ct2EX Z2l0|HZE MAz[st

Qom o2 I3 Mulilink Speed’} =& Ag A=
Uebd Aoz} AztEtkFarrokh A %, 2012),

A7E 2 gzl ARES B7HEQl sgle] Aes
AREE Qe S 7HAIRL Qink RelyX Unicemé]
phosphoric acid methacrylate THEFA|7} o] A oj|A]
Az zvo}l HJ2A] 7P @3 ol9lTk. RelyX Unicems=
A EE AL 4 JE methacrylate monomers,
adhesive phosphate monomer ¢} silanated fillersE 3
skelal IthBlatz MB %, 2003; Senyilmaz DP %,
2007; Attia A 5, 2011),

GPDM (glycerol dimethacrylate dihydrogen phosphate)
< ZF MaxCem Eliter <M dFAE Zgsh
RelyX Unicem®} Multilink Speed Rt} ¥+ Hz s
HoFEQtk(Lin J %, 2010). RelyX Unicem®} Multilink
Speed= 2F7Fe] S2wF YRl 3FR|9 MaxCem Elites
e 2 = 2 &IeE Uehitk(Farokh A 7,
2012). o|Z <le] £ Agox] E&o] AT F
Elite7} S HAFEE epf Akl A€,

EE AFE Al 7t ohvzl Aol HaEu
Houok S8t vk 2Ake mE S w2
9} #Ho] It (Vrochari AD 5, 2009), 10 & A3
e & el ARgE o3l 271 A dAlE
vebAtH(Vrochari AD 5, 2009).

10~13 MPao] Vg7 ol sl o gHos
AorHAtkAttia A %, 2011), wWehA] B o= RelyX
Unicem®} Multilink Speedi= silane@} Monobond plus
A AR w el H8d 5 doh "vPE MaxCem
Elite®} Panavia F2,05 ARg3H uf Fwo] ©] @342l
Zgloln] rE WS Hed gy} Nl\r,}

A A=E sk die A s
w9} 22 ol

MaxCem

A&

>

2

=, A
E} m]A]
3= SN A=FYole] 7IAA Ax 5How <ls
Z-Alete] Aol AAE ddst 4 gIle) o]
Ao z2=z3Yo}l "o gz olF Az debondmg*—
oF7]3k}, Foxton 5(2011), Andrade 5(2012)¢] <37l
ot mAN A 23 A=s 27] vA 84S opy)
fSE]- _/[: %ll: % XEJX]_7]. yJ_g_—o—]_;(] OJ—.‘: 7@-7(40] O]q_ 7]—
= gke A W4, 3E 74 0 Aol 546 gt

[e]

gebd 5 olu QEselne A 4F AF P

[(o 0 H

o)A} d‘_7o

o o g
o

==

= & k. Placido 5(2007) & H&H slojBg=
B3t Adrjoll 2zt gl2EE Y3t o Hel et I
219l A7) (0.1 mm for micro and 1 mm for shear)7}
Slee molFsich Teln AR ool de topt

e nlgow o & WM Y o AF FrE

1__1__"1

X|=3L{otoll thEh R7IEER 2T AMEQ| D|MTE Zet

ZE 141

dE 4 Joka BHuskeirh 53, Foxton RM 5(2009)2
Fo WS 7R AJEE B ARsle] Ala &3

(aging) & =ol= ©l E&ZHolgta A3}

2 E

1. 2 AF gzl AHEE A=3:ole] HEF A

g Zejolrisl Azaole] FHAE WA

7]_‘5[‘1] _9_5]_ o:]‘oﬂ-.@. 6]—]”4—
2. AZzyo}e] HZA] Monobond Plus %8+ RelyX

Unicem¥} Muliilink Speed®] ARg-o] FHHT}

I

el

Mo

o

Aboushelib MN, Matinlinna JP, Salameh Z, Ounsi H
(2008). Innovations in bonding to zirconia-based
materials: Part 1, Dent Mater 24(9):1268-1272,

Andrade AM, Garcia E, Moura SK, Reis A, Loguercio
A, Silva LM, Pimentel GH, Grande RH (2012),
Do the microshear test variables affect the bond
strength values? Inr J Dent 618960:6 pages.

Attia A (2011). Bond strength of three luting agents to
zirconia ceramic - influence of surface treatment
and thermocycling. J Appl Oral Sci 19(4):388-95.

Blatz MB, Sadan A, Kern M (2003).
bonding: a review of the literature, J Prosthet
Dent 89(3):268-74.

Blatz MB, Phark JH, Ozer F, Mante FK, Saleh N,
Bergler M, Sadan A (2011)., In vitro comparative

Resin-ceramic

bond strength of contemporary self-adhesive resin
cements to zirconium oxide ceramic with and
without air-particle abrasion, Clin Oral Investig 14(2):
187-192,

Blatz MB, Sadan A, Soignet D, Blatz U, Mercante D,
Chiche G (2003). Long-term resin bond to densely
sintered aluminum oxide ceramic, J Esthet Restor
Dent 15(6):362-309.

Farrokh A, Mohsen M, Soheil S, Nazanin B (2012) ., Shear
bond strength of three self-adhesive resivments to
dentin, Indian J Dent Res 23(2):221-225,

Ferracane JL, Stansbury JW, Burke FJ (2011), Self-



142 CHstx|zpo|xisHS X M407 H22 2013

adhesive resin cements -chemistry, properties and
clinical considerations, J Oral Rehabil 38(4):295-314,

Foxton RM, Cavalcanti AN, Nakajima M, Pilecki P,
Sherrift M, Melo L, Watson TF (2011). Durability
of resin cement bond to aluminium oxide and
zirconia ceramics after air abrasion and laser
treatment, J Prosthodont 20(2):84-92,

Gomes AL, Castillo-Oyagile R, Lynch CD, Montero J,
Albaladejo A (2013). Influence of sandblasting
granulometry and resin cement composition on
microtensile bond strength to zirconia ceramic for
dental prosthetic frameworks. J Dent 41(1):31-41,

Inokoshi M, Kameyama A, De Munck J, Minakuchi S,
Van Meerbeek B (2013). Durable bonding to
mechanically and/or chemically pre-treated dental
zirconia, J Dent 41(2):170-179,

Kern M, Thompson VP (1994). Sandblasting and silica
coating of a glass-infiltrated alumina ceramic: volume
loss, morphology, and changes in the surface
composition, J Prosthet Dent 71(5):453-01,

Kim N, Shim JS, Moon HS, Lee KW (2012), Effect of
universal primer on shear bond strength between
resin cement and restorative materials, / Korean
Acad Prosthodont 50(2):112-118,

Lin J, Shinya A, Gomi H, Shinya A (2010), Effect of
self-adhesive resin cement and tribochemical treat-
ment on bond strength to zirconia. Int J Oral Sci
2(1):28-34,

Luthardt RG, Holzhiiter M, Sandkuhl O, Herold V,
Schnapp JD, Kuhlisch E, Walter M (2002), Reliability
and properties of ground Y-TZP-zirconia ceramics,
J Dent Res 81(7):487-491,

Matinlinna JP, Heikkinen T, Ozcan M, Lassila LV,
Vallittu PK (2006), Evaluation of resin adhesion to
zirconia ceramic using some organosilanes, Dent
Mater 22(9):824-831.

Magne P, Paranhos MP, Burnett LH Jr (2010). New
zirconia primer improves bond strength of resin-
based cements, Dent Mater 26(4):345-352,

Miragaya L, Maia LC, Sabrosa CE, de Goes MF, da
Silva EM (2011). Evaluation of self-adhesive resin
cement bond strength to yttria-stabilized zirconia
ceramic(Y-TZP) using four surface treatments, J
Adhes Dent Oct 13(5):473-480,

Placido E, Meira JB, Lima RG, Muench A, de Souza
RM, Ballester RY (2007). Shear versus micro-
shear bond strength test: a finite element stress
analysis, Dent Mater 23(9):1086-1092,

Senyilmaz DP, Palin WM, Shortall AC, Burke FJ. The
effect of surface preparation and luting agent on
bond strength to a zirconium-based ceramic, Oper
Dent, 2007;32(6):623-630,

Valandro LF, Ozcan M, Bottino MC, Bottino MA, Scotti
R, Bona AD (2006). Bond strength of a resin
cement to high-alumina and zirconia-reinforced
ceramics: the effect of surface conditioning, J
Adhes Dent 8(3):175-181.

Vrochari AD, Eliades G, Hellwig E, Wrbas KT (2009).
Curing efficiency of four self-etching, self-adhesive
resin cements, Dent Mater 25(9):1104-1108,

Yang B, Barloi A, Kern M (2010). Influence of air-
abrasion on zirconia ceramic bonding using an
adhesive composite resin, Dent Mater 26(1):44-50.

Yun JY, Ha SR, Lee JB, Kim SH (2010), Effect of
sandblasting and various metal primers on the
shear bond strength of resin cement to Y-TZP
ceramic, Dent Mater 26(7):650-658





