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Z] Hﬂjgif gRzke] H2S AAAAE 5 glek whebs] ]
231 obe} #7 AlHl E ko] A Q1 &2 A9 et &
B Z 2] o] AAE A, oA W E T LFUIUE air-

borne-particle abrasionS A] 8 3 &, [0-MDPE ¥ 3}5}= Za}o] ]
el AES AFg ek o] A% e ST B
7], o]]:],s,n,lz

o] A X2} 5 A 5ol whet H R A RIE L] Ajhe 53
A717] el AHg-she Zeto]m o] A o] thE7] wfjZof o
AR E FEF=L mef A 2 T Zefo| o & AFg-sf of gt
t} ol gt ER Ll Ash] S8l 55, Sk Algd], A 2
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o] Ao ALg3l A 534 A& Argedent Euro (The Argen
Corp., San Diego, Calif., USA), H]#] 5% A]H 2 T4 (Ticonium
Division of CMP industries, Albany, NY, USA), | 2 7 1] o} A|H -2

Table 1. Materials used in this study

Cercon base (DeguDent, Hanau, Germany), 22k Al 22} A1 2 IPS
emax press (Ivoclar Vivadent, Schaan, Liechtenstein)S- A}-&-&}o] 7)) 2}
st} @A Alel E= Multilink N (Ivoclar Vivadent, Schaan,
Liechtenstein)<, Z2}o]w = Alloy primer (Kuraray Co., Ltd.,
Kurashiki, Japan), Metal primer II (GC corp., Tokyo, Japan), Monobond-
S¢} Monobond plus (Ivoclar Vivadent, Schaan, Liechtenstein) S A}
3} tH(Table 1).

2. AlE HE

) A& 24 A8 A 23t Eefolnle] 4 &

HE BEE o] g3jo] €3 Fe(37 9mm, 71 3mm)e)
CLle] 2 F AL A F 42 330 1619
AGEAAI 207 HAGEAAS AL EZE ZE5
AHgste] Al 971 3 EH«] ol e #z1(%7 15 mm,
1=o] 15 mm)ol] FEuj 3} o}, Enj gk AJH 2220 gritz} 600 grit sil-
icon carbide paper=. 91 v}5} a2 5 mm 7 2] o A 2027+ 0.5 MPag] 9

O 50 um GFu|y EEE o] 8-l airborne-particle abra-
son: A3 F 1087 R4 2851 S AI315Ich A1
D E S FE R EE 1 ER FEE AL PO et
A= 247 £ /19 2g e 2 prslek A2E AT e 34
Aol 754§ Zefo] = (Metal primer IT) 3155 Hol gl &
6027t A -g-A| 7 :L(N-MP Group), L} A] 87} o] == Monobond
plus &+ HF--S "ojrma] 31 6027t 2 g-A|17] B ofo] A AR =
A3t 71 2] 7] THIN-Plus Group).

H|AFS AlH Y A9 10719 35 HATE5E =
o] (Alloy primer) &+ W22 Wolra] 71 6027t 2 A
AP Group), = #] 107} 2] A]# ¢l] = Monobond plus 3+ #-&-5 =
ofece] 1 6027 A 8417 3 oflo] AlRIA 2 AL g-alo] AZA
Z4 THB-Plus Group).

Material Component Manufacturer

Noble metal alloy Au 40.0%, Pd 39.40%, Ag 10.0%, In 8.8%, Ga 1.4%, Sn<1%, Ru<1% Argen corp., San Diego, CA, USA
Argedent Euro (N)

Base metal alloy Ni 65.7%, Cr 20.1%, Mo 1.3%, Si 3.3%, A12.4%, W 7.1%, Lal% Ticonium Division of CMP industries, Albany, NY, USA
T-4 (B)

Zirconium Zirconium oxide 93%, yttrium oxide 5%, hafnium oxide >2%, DeguDent, Hanau, Germany
Cercon Base (Z) aluminum oxide and silicon oxide >1%

Glass ceramic Si0: 57 - 80%, Li20 11 - 19% Ivoclar Vivadent, Schaan, Liechtenstein
IPS e.max press (E)

Primer 6-(4-vinylbenzyl-n-propyl)amino-1,3,5-triazine-2,4-dithione (VBATDT), Kuraray Co., Ltd., Kurashiki, Japan
Alloy primer (AP) 10-methacryloyloxydecyl dihydrogen phosphate (MDP)

Metal primer IT (MP) Thiophosphate methacryloyloxyalkyl derivatives (MEPS) GC corp., Tokyo, Japan

Monobond-S (MS) Ethanol, water, silane, acetic acid Ivoclar Vivadent, Schaan, Liechtenstein

Monobond plus (Plus) Alcohol solution of silane methacrylate, Ivoclar Vivadent, Schaan, Liechtenstein

phosphoric acid methacrylate, sulfide methacrylate

Resin cement Dimethacrylate, 2-Hydroxyethyl methacrylate (HEMA), Ivoclar Vivadent, Schaan, Liechtenstein

Multilink N barium glass, ytterbium trifluoride, spheroid mixed oxide
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CHBE Z2toloft 2fiFl AlHE S =5Rfef MEt 2 2ol olxl= ¥

2]
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RECE
g xl ol AR T A 231 o)} g 7] Al EZTe] 2 9
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107§¢] A 2340} Al ol = A 231 o}-§- Zeto] v (Alloy
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Ql#lo] 2= el 2 A Abshar nff =5tk IPS emax press= 2074 2]
A S TETE B4 AR o 2L W 0.2 A 23] o}
A otz Y g7l Fuf Al ATk Eofj g A H S 220 grit?}
600 grit, 1000 grit silicon carbide paper . &1 v}t 2 1057+ ZF-50l)
A ZE3h AR AZBETh ek ek BS 4% B
(Porcelain etchant, Bioco, Inc., Schaumburg, IL, USA) 0. & 207+ H-
218 & 18 2ot a8l A %8kgi Tk 1070 2] ek Al
Al of] = 42 gh(Monobond-S) g+ H&-S(EMS Group), W+ 2] 1071
o}] = Monobond plus &+ #}-2-2(E-Plus Group) H o] e 2l & 607t
2 §417] 3 o] Al & Ag5to] AZA AT

mme] o] £3 9= F7 2 mme] B ZE Ak 0] 83519
thEHZE S5 A|H ] S S AT 0T FF
=318 2 2 )2 Al E 0] Multilink N (Ivoclar Vivadent, Schaan,
Liechtenstein)- 2} 5 &8 A| 22| & o] &3] 711 U] 2 =748}
ATk 20327 A 2ol A A7E S 7] 2 Fhge] HR Al ES
A A g F LED #5317 & o] &-3to] T whafol| A 1024 35
et thFig 1). B|Z & E=E Al At Al S A7 5
2 2ol A Bet 5ol S5eE A H Gegh 42 (Lab com-
panion, Dagjeon, Korea)of] A] 132 20603 ©] G =8H3 A 33131 T

A7) A2 A 02 HE 0.5 mm Boix] Aol A A 2

& WO 2 | mm/min®] cross head speed®] 515 7}a}
SATHFig. 2). 3 2 Ao wj 74A) €] A sha5 S st A 2 e
HA oz o] A A9 AEE SAsIiTh AlHe] A
23] Fd-S 2 73 (X8, S300 11, Tokyo, Kinzoku, Japan) 0. 2 2
sto] Al o 258 8|3 AlEZF 7| RSk et A 2 o)
% (adhesive failure) =, 2] 3] AR EL A]H el A shd o] dofit
A &4 91 (cohesive failure), 4 27 9HE ¥} 53] IHd o] &91E o]
vl 29t 34 (mixed failure) 2. -5} TH(Table 2, Fig. 3).

Table 2. Abbreviations of tested groups in this study

Group Adherend material Primer
N-MP noble metal alloy Metal primer I
N-Plus noble metal alloy Monobond plus
B-AP base metal alloy Alloy primer
B-Plus base metal alloy Monobond plus
Z-AP zirconia Alloy primer
Z-Plus zirconia Monobond plus
E-MS glass ceramic Monobond-S
E-Plus glass ceramic Monobond plus

Adherend Acrylic
material

Teflon

resin
! ~mould

Resin cement
—~ (95 mm, height 2 mm)

Primer applied

Adherend material
( 99 mm, height 3 mm)

Acrylic resin embedding
( 9 15 mm, height 15 mm)

Fig. 1. llustration of embedding specimen in the acrylic resin.
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Fig. 2. Illustration of bonded specimen.
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| Load 1 mm/min

Fixing device for _

shear bond test *
Acrylicresinfor «
specimen fixation - N
Adherend material < '5 mm | 9mm
Multilink N cement < -
—, le—2mm
N —3mm

Fig. 3. Cross-sectional illustration of shear bond strength test.
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AR & AT
F e=0059 4 AR eE o EA Hele
AT

A A3 e o) HFy FEHAE Table 3¢ VRN
Fig 4ol =¥ 2 UrE} Ak Shameﬂkm A3}, As&7 %E‘r
T EEXE wEa v S5 A 25y o}
E}E’. ] &<kt Two sample testol] 2 A F
&3} ks Alehy oM Zefoluld] whE H A Fw
Frol gk 2fo] 7} tZH SFA] SESETHP>.05). ] A g4 A 23y
o} -] 73$-, Mann-Whitney U test Z 2}, Alloy primer S A}-8-3F
o] Ak A3 7+ %7} Monobond plusE A}-8-8F - ET} £-2] 517
=QITHP<.05) (Table 4).
B FFE AT B, A5E Al N-MPZ2} N-Plusw-&
B A3 g o] dofytth vl 9453} A 25 ote] A

TEATRE

Table 3. Mean and standard deviation of shear bond strength

20 20 15
15 15 12
9.4
10 9.1 10
5 I 5
0 0
N-MP N-Plus B-AP B-Plus
(A) Noble metal alloy (B) Base metal alloy
20 20
11
15 15
9.8
10 10
5 5
0 0
Z-Plus E-MS E-Plus
(C) Zirconia (D) Glass ceramic

Fig. 4. Shear bond strength (MPa) between resin cement and restorative materials.
*B: base metal alloy, E: glass ceramic, N: noble metal alloy, Z: zirconia, AP: Alloy
primer, MP: Metal primer II, MS: Monobond-S, Plus: Monobond plus.

Alloy primerZ- AF-&-§ B-APL 3} Z-APT ol A & & spd o] 2
o 0]} 31, Monobond plusS- A}-&-&F B-Plus 7} Z-Plusvol| A = 3
2 sz £ o] 2L M & et 2ok A2k
/] A5 ol F2 A2 94 o] Uojyt=H] Monobond plusS AH8-3

3 ghdo] dofd BE AJHA A2ty LR} sbdd

\ﬂ

Table 4. Comparison of average shear bond strength

Group Group P-value
N-MP N-Plus 155
B-AP B-Plus 004
Z-AP Z-Plus .001
E-MS E-Plus 733

Two sample #-test (N-MP/N-Plus, E-MS/E-plus)
Mann-Whitney U test (B-AP/B-Plus, Z-AP/Z-Plus) (¢=0.05)

Table 5. The number of each fracture type in each group

Group Mean (MPa) Standard deviation Group Cohesive Adhesive Mixed
N-MP 94 1.3 N-MP 0 0 8
N-Plus 9.1 0.6 N-Plus 0 0 8
B-AP 15 2.7 B-AP 0 8 2
B-Plus 12 1.3 B-Plus 0 5 5
Z-AP 15 32 Z-AP 0 7 3
Z-Plus 9.5 3 Z-Plus 0 5 5
E-MS 11 43 E-MS 0 1 9
E-Plus 9.8 2.3 E-Plus 0 4 6
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loxyalkyl thiophosphate derivatives (MEPS)\} thiol-containing monomer
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2 A1&algith A9 A, Zefolvlo] w2 F2 ZEe £
gk ztol = It th&-& Ze}o| | (Monobond plus)= 3-MPS
B8 o} 2} phosphoric acid$} sulfide methacrylate . 3 3}a} 31 Q1A 7k
o] A& A 3}o|| u} 2™ Monobond-S¢} H] <=3} %) & 2 silane cou-
pling agent= X} 7] 5= gt
3 P& AT EH EMSTo] A a2k 9]l Ao H
8l E-Plust2 47§ o] A o[ 4] A 5-91 9] 9 & Frkeh &
[e)
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L
by

UL I

2} 1A Monobond-plus7} Monobond-Sel] H]3j < ] <k
EEE R EPEEEE ST ERE

)7 342} 2| 2511 o} & o] 85+ A A1 Alloy primerE
A3} 715-0] Monobond plus 5.0} 4 2F 7= 7} o] =4 Vel
3 3 oY Wt 2 £33 9145 B3It} Monobond plus7t
Alloy primer]] B]3} B ¥-2 3 2 =& Hol= o] f& F 714
£ Az & 5 Aok tHeE Zefo| w7} silaneS XFH3EO R
# phosphate monomer®] 7]5-0] A 5}t%] & 7Fsd o] vk e
silane®] 3 3} -F-5-2} A} 3G o] phosphate monomer” | H] #] 5-<50]
U A 251 o}of| tf gk 3 efo]n] 2] €] 7]50] 10-MDPe| 1]}
Hoj2 =AY 7= AU

10-MDP<] phosphate ester group-2- A+3HEl F<; oY A 25
Holoh 2-& el 47 Agksle] 7ol -9 A 412
= ol F= A E 4 9t} Kem 7 nf 21, airabrasion gk
A 2 7Y o} 98t T] A= 5 Metal/Zirconia primer (Ivoclar Vivadent,
Schaan, Liechtenstein), Alloy primer®} Clearfil Ceramic Primer (Kuraray
Co., Ltd., Kurashiki, Japan) 2 Z}2} 2] 2] 3+ & artificial aging-&- 5} 31
NG A Ar=E 54 47 10MDPE 2 3Hs}= Alloy primer
9} Clearfil Ceramic Primer-S- A}-8-3F 73 %7} phosphoric acid acrylate
monomerS- ¥ 3F5}H= Metal/Zirconia primer. U} U] =2 4 2 7 =
& Bt} 3 10-MDPE X 85} primer resin (Clearfil SE
Bond Primer, Kuraray Co., Ltd., Kurashiki, Japan)} bonding resin
(Clearfil SE Bond Bond, Kuraray Co., Ltd., Kurashiki, Japan), #] 2] A]
Wl E(Panavia Ex and Panavia 21 Ex; Kuraray Co., Ltd., Kurashiki,
Japan)E- AHE-E 1) 2] 231 o} A oF |71 7He] ok A<l A
=4S T Aok By 3 ok upebA o A3 o] A
© o] 2| monomer7} TH§- % 3z eto| o 3w o Vet A3
2}7] E.t} 10-MDP monomer7 | phosphoric acid methacrylate monomer
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o vlal ¥ Zstar P A A o] F7] wiZolgta 5
& < AT} w2t phosphate monomer th4l 10-MDPE Al &7} &
gl t}& = Zo}o| v (Clearfil Ceramic Primer, Kuraray Co., Ltd.,
Kurashiki, Japan)ol] tal] A &= o 1719} 22 A o] B 83 7
o2} A7ttt

e =

o[ AF= AT HHFS, ek Algb 3 2| 23 of
R5of| 4], 4 &3} phosphate monomerS- X 3Fs} = T8 & Z }o]
w7t e Al E] A Aj A e AT =4 & 719
Zefolw| &} v wsto] Th3-2 22 A TS AT
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ORIGINAL ARTICLE

Effect of universal primer on shear bond strength

between resin cement and restorative materials

Nahong Kim, DDS, June-Sung Shim, DDS, PhD, Hong-Suk Moon, DDS, PhD, Keun-Woo Lee*, DDS, PhD
Department of Dentistry, Graduate School, Yonsei University, Seoul, Korea

Purpose: The purpose of this study was to evaluate the difference in shear bonding strength between resin cements to dental materials when a universal primer (Monobond
plus) was applied in place of a conventional primer. Materials and methods: Four groups of testing materials: gold alloy (Argedent Euro, n = 16), non precious metal (T-4,
n=20), zirconia (Cercon, n = 20) and glass ceramic (IPS e.max press, n = 20), were fabricated into discs, which were embedded in an acrylic resin matrix. The gold alloy spec-
imens were airborne-particle abraded, 8 of the specimens were coated with Metal primer 11, while the remaining 8 specimens were coated with Monobond plus. The non pre-
cious and zirconia specimen were airborne-particle abraded then, the control group received Alloy primer coating, while the other was coated with Monobond plus. Glass ceram-
ic specimens were etched. 10 specimens were coated with Monobond-S and the remaining specimens were coated using Monobond plus. On top of the surface, Multilink N
was polymerized in a disc shape. All of the specimens were thermal cycled before the shear bonding strength was measured. Statistical analysis was done with Two sample
ttest or Mann-Whitney U test (¢=.05). Results: There were no significant differences in bonding strength depending on the type of primer used in the gold alloy and glass ceram-
ic groups (P>.05), however, the bonding strengths of resin cements to non precious metal and zirconia groups, were significantly higher when the alloy primer was used (P<.05).
Conclusion: Within the limitations of this study, improvement of universal primers which can be applied to all types of restorations is recommended to precious metals and
zirconia ceramics. But, the bond strengths of non precious metals and zirconia ceramics were significantly lower when compared to a 10-MDP primer. More research is need-
ed to apply universal primers to all types of restorations. (/ Korean Acad Prosthodont 2012,50:112-8)
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