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2 Aol AH2-E AEE Table I3 2}, 4 9
A4 2= Ni-Cr-Be #5 (Ticonium Premium
100, Ticonium Co., CMP Industries Inc., US.A.)
=, Ao zE A7 #71<) Mild Rebaron
(GC Corp., Japan)@} Meta Base M(Sun Medical

397

Co., Japan) 1811 F5§3 =<l Mild Rebaron
LC(GC Corp., Japan)E AH&-3}91t}.

=% ZHAAZE carboxylic acid F%=4¢1
11-methacryloyloxyundecan~1,1-dicarboxylic
acid(MAC-10) A¥< MR. BOND(Tokuyama
Corp., Japan), phosphoric acid F+=#¢! 10~
methacryloxydecyl dihydrogen phosphate(MDP)
439 Cesead Opaque Primer(Kuraray Co.,
Japan), 22|31 thiophosphoric acid F=# <1
methacryloyloxyalkyl thiophosphate deriva-
tive(MEPS) “d ¥ METALPRIMER II{GC Corp..
Japan)E AH&stEon, HAA HA ARERZ=
carboxylic acid ¥+ ¢] 4-methacryloxyethyl
trimellitate anhydride(4-META) 4 %-2] Super-Bond
C&B(Sun Medical Co., Japan)& AF&-33]c}.

1) A1 A=
1.5mm FA 2 waxE A& 15mm ¢F oz At
i FUAE AFst mjE T aFs 94 F
7191 Modular 3(CMP Industries Inc., U.S.A))
olgate] FZ3AT. F2E AJHE AEA g
o= Frjste] 133k 600 7HA] SiC driAl 2
o]-&st] Antdt ¥, 70um] AleO3(Hi-Aluminas,
Shofu Inc., Japan)& 0.5MPa®] ¢ &l A 5mm
A& A8 15% F<F sandblasting(HI
BLASTER-III, Shofu Inc.. Japan)3tith. %7
Ad T SHFAA 1087 289 AR & dAzsl
N#e FaHHo] AL 1
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Pl & masking taped
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Table 1. Materials used in this study.

Brand name Manufacturer Character
Metal Ticoni . Premi 100 Ticonium Co., CMP Ni-Cr—Be all
alloy jconium Fremium Industries Inc., U.S.A. mrmbe alioy
- powder: PEMA
Mild Rebaron GC Corp., Japan liquid: MMA, Methacrylate acid ester,
Dimethacrylate acid ester
Reline . powder: PEMA (with Plasticizer)
Mild Rebaron LC GC Corp., Japan
resin on Orp- J&P liquid: BMA, UDMA, TMPT
powder: PEMA, PMMA/PEMA
Meta Base M Sun Medical Co., Japan  liquid: MMA, Methacrylate acid ester,
Dimethacrylate acid ester
MR. BOND Tokuyama Corp., Japan  MAC-10
Metal .
primer Cesead Opaque Primer Kuraray Co., Japan MDP
METALPRIMER II GC Corp., Japan MEPS in MMA
Adhesive powder: PMMA
cement Super-Bond C&B Sun Medical Co., Japan  liquid: MMA-4-META

catalyst: TBB

PEMA = poly(ethylmethacrylate) : MMA = methyl methacrylate; BMA = isobutyl methacrylate: UDMA =
urethanedimethacrylate: TMPT = trimethylopropane trimethacrylate: PMMA = poly(methyl methacrylate):
MAC-10 = 11-methacryloyloxyundecan-1,1-dicarboxylic acid: MDP = 10-methacryloxydecyl dihydrogen phos-
phate; MEPS = methacryloyloxyalkyl thiophosphate derivative; 4-META = 4-methacryloxyethyl trimelli-

tate anhydride: TBB = tri-n-butylborane

Surface
treatment

Reline

resin

Sandblasting(24) Mild Rebaron(8)

Mild Rebaron LC(8)

Meta Base M(8)

Sandblasting &

(120 ue Primer(24

Sandblasting &
METALPRIMER 11(24)

Sandblasting &
Super-Bond C&B(24)

Fig. 1. Testing scheme and number of specimens.
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resin resin
{ \\
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Fig. 2. Cross section of specimen placed in the test-
ing machine for shear bond strength test.



Rebaron® Meta Base M2 45C $®/471 &
pressure potoll A 4Kgffem® & 2.2 1083t F7t
shrlzd o 333k #7290 Mild Rebaron LCE 71

& #3317 (e-Light, J. Morita Corp.)oll A 583t

o off on ™

g4d AHES 4T 60T 1# FV=
1,000%] ¥<=%H thermocycling) 3t3 2, A¢ T
27 A7A 37C SFHol B39,

)

2) A

i)
o

deel 2%

Ao Ao HasA ddksts
Ve & RS A 7|ARE Y  Ue
metal jigg& A2t AlHE 75A 87 (Instron
Universal Testing Machine: Model 4301, England)
o $1XA121 ¥ 2mm/min®| cross-head speed= 3}
& 7teto] Ay atER] & 715390 (Fig. 2).

Ir o

I o A5

o
o=z HYsHe Ha AU EE sand-

blasting®t A8 & Meta Base M& 8.32MPacllA
Cesead Opaque Primer® =33 Mild Rebaron]
30.83MPa7z#] thekstsitt.

AR 59 34 ZRATYA W2 29
Az o4 ARE HA37] HsiA two-way
ANOVAE Aj3fgt A7 (Table 1), AHH 35
A mel 27 AR el Fog Aol
7} 2929 (p<0.0001), =& F #g7tel| ozt
o] EA13AtH(p(0.0001). 24 4879 AFE=A

O Sandblasting

© Sandbiasting & MR.BOND

® Sandblasting & Cesead Opague Primer
A0 ing & METALPRIMER N

B Sandbiasting & Super-Bond C&B

Fig. 8. Shear bond strength(MPa) between metal
and reline resin.

Table 1. Shear bond strength(MPa) between metal and reline materials.

Reline resin Surface treatment Mean S.D. Significant groups®
Mild Rebaron Sandblasting 8.82 0.97 F
Mild Rebaron Sandblasting & MR. BOND 26.93 6.00 A B C

Mild Rebaron Sandblasting & Cesead Opaque Primer  30.83 6.02 A

Mild Rebaron Sandblasting & METALPRIMER II 24.73 5.45 A B.C.D

Mild Rebaron Sandblasting & Super-Bond C&B 22.19 4.61 B.C.D,E
Mild Rebaron LC Sandblasting 8.35 0.93 F
Mild Rebaron LC  Sandblasting & MR. BOND 24.08 4.87 A B.C.D. E
Mild Rebaron LC Sandblasting & Cesead Opaque Primer  28.41 465 A B

Mild Rebaron LC Sandblasting & METALPRIMER II 22.87 3.60 B.C.D, E
Mild Rebaron LC Sandblasting & Super-Bond C&B 19.15 2.74 D, E
Meta Base M Sandblasting 8.32 0.58 F
Meta Base M Sandblasting & MR. BOND 18.38 2.22 D E
Meta Base M Sandblasting & Cesead Opaque Pritner  20.38 3.95 C.D,E
Meta Base M Sandblasting & METALPRIMER 11 17.20 2.04 B
Meta Base M Sandblasting & Super-Bond C&B 23.43 5.18 B,C.D.E

* The same letter denotes groups that were not significantly different from each other(p)0.05).



Table II. The result of two-way ANOVA.

Source DF Sum of squares Mean square F value Pr>F
Reline resin 2 522.096455 261.048227 1594 {.0001
Surface treatment 4 4627 508188 1156.877047 70.65 (.0001
Resin X Surface treatment 8 583.540887 72.942611 4.45 (.0001
Error 105 1719.320350 16.374480
Corrected total 119 7452.465880
DF : Degree of freedom, Pr : Probability, Pr) F : Significant
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ABSTRACT

EFFECTS OF METAL SURFACE TREATMENTS ON
THE SHEAR BOND STRENGTH BETWEEN NI-CR
DENTURE BASE AND RELINE RESINS

Young-ll Kim, Chang-Mo Jeong, Young-Chan Jeon

Department of Prosthodontics, Collage of Dentistry, Pusan National University

The purpose of this study was to evaluate the effects of four metal surface treatments on the
shear bond strength of reline resin to Ni-Cr alloy. The denture base metal used in this study was
Ni-Cr alloy(Ticonium Premium 100, Ticonium Co., U.S.A.). 120 specimens were divided into five
metal surface treatments: sandblasting only, MR. BOND(Tokuyama Corp., Japan), Cesead Opaque
Primer(Kuraray Co., Japan), METALPRIMER II(GC Corp., Japan) and Super-Bond C&B(Sun
Medical Co., Japan) after sandblasting. They were bonded with one of three reline resins: Mild
Rebaron(GC Corp., Japan), Mild Rebaron LC(GC Corp., Japan) and Meta Base M{Sun
Medical Co., Japan). Then they were thermocycled 1,000 times at temperature of 4°C and 60C.
The shear bond strengths were measured using the universal testing machine(Instron, Model 4301,
England) with a cross-head speed of 2 mm/min.

The results were as follows:

1. All metal primers and adhesive cement significantly improved the bond strength of reline resin

to Ni-Cr alloy compared with sandblasted specimens.

2. In Mild Rebaron and Mild Rebaron 1.C, Cesead Opague Primer showed the highest bond strength,
but the differences among Cesead Opaque Primer, MR. BOND and METALPRIMER 1I were
not significant. The bond strength of Cesead Opaque Primer was significantly different with
that of Super-Bond C&B.

3. In Meta Base M, Super-Bond C&B showed the highest bond strength, but there was no dif-
ference between Super-Bond C&B and three metal primers.

4. There was no difference in the bond strength between Mild Rebaron and Mild Rebaron LC
when metal surface was treated with the same method.

5. The bond strengths of Mild Rebaron and Mild Rebaron LC treated with Cesead Opaque Primer
were higher than that of Meta Base M. The bond strengths of Mild Rebaron treated with MR.
BOND and METALPRIMER II was higher than that of Meta Base M. However, there was
no difference among three reline resins treated with Super-Bond C&B.

Key words : Metal primer, Ni-Cr denture base, Reline resin, Shear bond strength
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