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Shear bond strength of Universal bonding systems to Ni-Cr alloy

So-Yeon Song', Byung-Wha Son', Jong-Yeob Kim? Sang-Wan Shin?, Jeong-Yol Lee**

'Department of Biomedical Science, Graduate School of Korea University, Seoul, Republic of Korea

“Department of Prosthodontics, Korea University, Institute for Clinical Dental Research, Korea University Medical Center, Seoul, Republic of Korea

Purpose: The aim of this study was to evaluate the shear bond strength between Ni-Cr alloy and composite resin using universal adhesive systems coMPared to conventional
method using metal primers. Materials and methods: For this study, a total of 120 cast commercial Ni-Cr alloy (Vera Bond 2V) disks were embedded in acrylic resin, and
their surfaces were smoothed with silicon carbide papers and airborne-particle abrasion. Specimens of each metal were divided into 6 groups based on the combination of met-
al primers (Metal primer II, Alloy primer, Metal & Zirconia primer, MKZ primer) and universal adhesive systems (Single Bond Universal, All Bond Universal). All specimens
were stored in distilled water at 37 C for 24 hours. Shear bond strength testing was performed with a universal testing machine at a cross head speed of 1 m/min. Data (MPa)
were analyzed using one-way ANOVA and the post hoc Tukey s multiple comparison test (@=.05). Results: There were significant differences between Single Bond Universal,
All Bond Universal, Metal Primer II and Alloy Primer, MKZ Primer, Metal & Zirconia Primer (P<.001). Conclusion: Universal Adhesive system groups indicated high shear
bond strength value bonded to Ni-Cr alloy than that of conventional system groups using primers except Metal Primer 1. Within the limitations of this study, improvement of
universal adhesive systems which can be applied to all types of restorations is recommended especially non-precious metal alloy. More research is needed to evaluate the effect
of silane inclusion or exclusion in universal adhesive systems. (J Korean Acad Prosthodont 2015,53:295-301)

Key words: Universal Adhesive system; Silane; 10-MDP; MEPS; Shear bond strength; Phosphate monomer

x
ru

v

™

170 A4 277} wold S EA SRR A}
o] Siek. 2= Bkm A3} 5
Fop7l A 2} =gl heball A4
okgl F&: HAELS B ZH Ay
o2 FH3P] 93 B4 AR} B
24 HAE 7o A2 S o]y
&A= sl
Zsl7] Yk hH o2 7| A
o g7 A 2geEe gae

o

Jlréﬁ'
s

s
e
N &
JE
_04 [e3

o 3o o

ro
o -

a
> I
et
iy

o
o2 N O
roe hq
P e
:
2
oo ‘iﬁ
o o 7y
o]N s

&

0 ot 10 R PN op

)
™,
i<
o
ol
1o
ing
E
Ny
o

[y
o
Lot
&
)
)
o
%0
Fl r

N
_0|L

A

(]

ofr

ol
£

ol —
éh

[ H

rg -‘b
o
2 5
E
ACH
=
o
i
55 &

‘
T
2
Og‘:,l‘

ol
ol

o ]
rr
=

]

13

[e)

lo 1 3o
of 023

-

29
7] =
t}. o] W2 X| 7 é’x}%oﬂ
, THE A 2 1 S
W g AR AL
Tanaka 5! Kohli 5 Kolodney 5, Kem} Thompson =Hoy
FAEe| Y25 Ba de 28UE AT

w
oX
O

.\ﬂ,j_,oo\‘
3o £ o N,

>~_4
_taL R

&
k)
o,
=
N
N
=
i3
>~
>

o
N
(6]

fril
N
o
ol

¢
%
i
(o]
e
ro
:0-:
“L»ookoﬂl

o>‘

*Corresponding Author: Jeong-Yol Lee

Department of Prosthodontics, Institute for Clinical Dental Research, KUMC, Korea
University, 148, Gurodong-ro, Guro-gu, Seoul 08308, Republic of Korea

+82 22626 3271: e-mail, wddc@korea.ac.kr

Article history: Received May 26, 2015 / Last Revision July 13, 2015 / Accepted July 21, 2015

pISSN 0301-2875, eISSN 2005-3789

(© 2015 The Korean Academy of Prosthodontics

@ This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/licens-
es/by-nc/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

295



Wood 5 F¢10] S 3-8 ~EC R AL so] A
& EE 571417 3L Yamashita®} Yamami®2 W] 9] 5451 of] 50 m
Ale& samiblastz‘;ﬂ—g—rq} aﬂ A3} 222710 318hA Aglo] ©ria
= sandpaper 2. 5 #ke] = A2 711
el 714 @z&a o7w e AN ES YAt ET

& 278 v A FEHY Aget Ak o) i 2 ¢ 71 25
o] At zfo] & B 18} v Kem¥} Thompson'- @%ﬂﬂﬂ
o w&t e o) At WakE B ustgith I Yoshida 5
S71%%d Ber s ?}éfialloypmed F o] gisf Hastth
2 223 gx|7te] Hae g ade

HT = &= ‘T'
WA, F 2ol = ﬁ‘r° g A Ee] ®el whet 2] AHEEE
2 B ALl &= Ak
of Atk SHAIT o] = HAA 7L v 5S Sl thet

4 328 A7 o Fol A7) ebgiek
A AHEE 3 e ER A2
dz]— /\]/\Eﬂ-c-" o]_Q_ ],o;] z}j—-g—
AFAA A% Va8 32
ejoln el g chew M Al o
EEECL

=<

sk A7 e

234 YA-IE 2 2 Vera bond 2V (Aalba Dent, Inc.,
Fairfield, CA, USA)E A}-8-51$3 T} Single Bond Universal (3M ESPE,
St. Paul, MN, USA)#} All Bond Universal (BISCO Inc., Schaumburg,
IL, USA), Alloy Primer (Kuraray, Osaka, Japan), Metal Primer II (GC, Tokyo,
Japan), Metal & Zirconia Primer (Ivoclar Vivadent AG, Schaan,
Principality of Liechtenstein), MKZ Primer (Bredent GmbH, Senden,
Germany), Single Bond 2 (3M ESPE, St. Paul, MN, USA), 12] 11
ﬂ%ﬂ %191 Estelite flow quick (Tokuyama Dental Co., Tokyo, Japan)—*

}-&-3l cH(Table 1).

Table 1. The resin bonding systems used in this study

2. U

DA A2

273 9mm, 7 3 mme] Ni-Cr DiskS F+%-8}] 4] 2% Disk=
A7 24 mm, T 20 mm o} A28 €] H 2 o] Znjjste] AL A
2alA ok Al 2HE Al -5 220 grit¥} 600 grit silicon carbide paper 2
olu}ao AT 0 2 HE] 5 mm o] A X A4 025 MPag] g
20 7 15%7F50 um LFu ) E1-S o] -8-3}] airbome-particle
abrasion-g A Y &F & A1 B 231 T

2) Primer 3! 4 2HA] |-

A}&-5] = Primers} g 2] of) mhe} o83 o] 6749] 41
o=z q_Toj\__m] Primer 2 2 Universal A zLxﬂ /] S| B. bﬂ-lﬂt-]] g_l /\]
& 7} A 2AYS) 2| 2] whek 2] 3 Table 2). Primer ) &)
2101 Alloy Primer, Metal Primer I, MKZ Primer+= $¥7] =¥ 8}o] =}
A7 Z A7 & Single Bond 25 A -8-5}d 5% 7H9] airA}, 102
Zolo] #2313 1|35} v} Metal & Zirconia Primere] 73 -9- B
A2 E3E3 5 180% B0 7}3HA arEALE 3t =L 3HA
H&ZAZ A -8-3ti ) o8- = 7 2FA] 2~ Single Bond Universal,
All Bond Universal®] 73 ¢, &< o] 884 =¥ 3 5 5% 719
airEAL 2 Theko] ful2 A Ak 102 S B3-S A8}
Ao, Zh 7 2071 2] Al 2 A 45k

o HJ

Table 2. Classification of experimental group

Experimental group Surface treatment N
A Alloy Primer (Kuraray) 20
B Metal primer II (GC) 20
C Metal & Zirconia Primer (Vivadent) 20
D MKZ Primer (Bredent) 20
E Single Bond Universal 20
F All Bond Universal 20

* Composite resin adhesive of A, B, C, and D groups used Single Bond2.

Trade name Composition Lot No. Manufacturer

Alloy Primer 110-Methacryloyloxydecyl Dihydrogen Phosphate (MDP), 00445B Kuraray, Osaka, Japan
6-(vinylbenzyl-n-propyl) amino-1,3,5-triazine-2,4-dithione (VBATDT), Aceton

Metal primer I Methacryloyloxyalkyl thiophosphate (MEPS), Methyl methacrylate (MMA) 1307022 GC, Tokyo, Japan

Metal & Zirconia Primer ~ Phosphonic acid, t-butyl alcohol R60214 Ivoclar Vivadent AG, Schaan,

Principality of Liechtenstein

MKZ Primer Ethanol 537120 Bredent GmbH, Senden, Germany

Single Bond Universal Organophosphate monomer (MDP) dimethar crylate resin (Bis-GMA, etc), 494909 3M ESPE, St. Paul, MN, USA
HEMA, vitrebond copolymer, filler, ethanol, water initiators, silane

All Bond Universal Organophosphate monomer (MDP), Bis-GMA, HEMA, etahanol, water, initiators 1300000367  BISCO Inc., Schaumburg, IL, USA
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Table 3o FASFATE A8 o
Universal©] 194 MPaZ 717 =2 Metal & Zirconia
Primer7} 11.92 MPa 2 7} W2 gk Btk Al 2] 3H4 2 1)
B.H.0o] A|H o] A] adhesive failure7} UFEFE 2.1 cohesive failure=
22¥] 7] 9ok},

Tukey ¥4 Z ¥} Single Bond Universal, Metal Primer II, ~7.2] 32 All
Bond Universal 5 32 7k ¥.91 371 w2} MKZ Primer; Alloy Primer,
22] 21 Metal & Zirconia Primer -5- S-2 343 1.9l 37)] - Aol of| A
BAIEHA 0 2 f-o) 3k 2to] & HGATEH(P<001).

Ib Id

Fig. 1. Cross-sectional illustration of shear bond strength test set up. (a) Mounting
jig, (b) Pink acrylic resin, (c) Ni-Cr disk, (d) Composite resin, (e) Instron rod.
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Table 3. Mean (+SD) of shear bond strength

Group Shear bond strength (MPa)
Alloy Primer 14.00 + 4.33
Metal primer 11 18.40 + 4.36°
Metal & Zirconia Primer 11.92 £ 296
MKZ Primer 1434 + 3.15*
Single Bond Universal 1940 £ 4.29°
All Bond Universal 16.79 + 4.08"

*a, b: Groups with different letters represent statistically difference (P<.001).
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