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The Effects of Thermocycling on the Shear Bond Strength between
Metal Denture Base and Relining Resin

Joon-seok, Lee
Dept. of Prosthodontics, College of Dentistry, Dankook University

Purpose: Recently, various metal primers have been developed, and these are known to increase the bond strength
between metal and relining resin. In this study, the change in bond strength according to amount of thermocycling
was evaluated.

Materials and Methods: In this study, 216 specimens were fabricated. Tokuyama Rebase II"R\(Tokuyama Corp.,
Japan) and Koolmer®(GC America Inc., Japan) as relining material, and MR. Bond®(Tokuyama Corp., Japan) and
Alloy Primer®(Kuraray Medical Inc., Japan) as a metal primers were used. Using Ni-Cr and various metal surface
treatment methods, resin was bonded and the change in bond strength during thermocycling was measured. The data
was analyzed by one-way ANOVA,, t-test(p<.05 level of significance).

Results: When comparing the groups with only sandblasting, rapid decrease in shear bond strength could be seen.
In the groups using Tokuyama Rebase %, with the exception of the 1000 and 2000 cycle groups, each group
showed statistically significant decrease in shear bond strength(p<0.05).

In comparison according to relining materials, Kooliner™ showed higher shear bond strength than Tokuyama
Rebase II® in all groups. In groups using MR bond®, Kooliner® had higher shear bond strength than Tokuyama
Rebase TI® but, there was no statistical significance(p<0.05). In the other groups, Kooliner® showed significantly
higher shear bond strength(p<0.05).

There was significant difference between groups with sandblasting and metal primer treatments(p<0.05). In
comparison according to metal primer materials, Alloy pn'mer@ showed the highest shear bond strength but there
was no statistical significance(p>0.05).

According to the number of thermocycling cycles, when using Tokuyama Rebase I®, there were no significant
differences between the 0, 1000 and 2000 cycle groups regardless of the type of metal primer. There were no
differences between the 2000 and 3000 cycle groups. When using Kooliner®, regardless of the type of metal primer,
there were no significant differences between the 0, 1000, 2000 and 3000 cycle groups(p>0.05).

Conclusion: The use of metal primers showed increase in bond strength, and the stability after to thermocycling
has been authenticated. Thus, the use of metal primers in relining and rebasing of metal frameworks is essential.
But when selecting the material various physical properties should be considered.

Key words : Thermocycling, Sandblasting, MR.Bond®, Alloy Primer™, Shear bond strength
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7% 9X AEZE Ticonium Premium 100
(Ticonium Co., CMP Industries Inc., US.A)S A}&-
sidom HARE HAore AMEEY €A
Tokuyama Rebase II®(Tokuyama Corp., Japan) =}
Kooliner™(GC America Inc., Japan)E A}&-3}sich
(Table 1). 7% XWHA2E MR Bond®

Table 1. Composition of relining resins in this
study

Relining resin Composition

Powder Polyethyl methacrylate(PEMA)
Benzoyl peroxide

Tokuyama Liquid  2-(Acetoacetoxy) ethyl
Rebase 1™ methacrylate
1,9-Nonanediol dimethacrylate
Hardener Sodium Sulfite
Sodium Bicarbonate
KOOLINER® Powder Polyethyl methacrylate(PEMA)

Benzoy! peroxide

Silica, Crystalline-Quartz
Liquid Isobutyl methacrylate

2,4-Dihydroxy Benzophenone

(Tokuyama Corp., Japan)$} Alloy Primer®(Kuraray
Medical Inc., Japan)2 A}-£3}% th(Table 2).
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Table 2. Composition of metal primers in this
study

Metal primer Compositon

MR BOND® Liquid 11-Tnethacryl.oy10).(yundecan-l,
1-dicarboxylic acid

10-methacryl 1
ALLOYPRIMER® Liquid | methacryloxydecy
dihydrogen phosphate
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Fig. 3. Thermocycling machine
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Material Testing System(Instron Corp. U.S.A., Fig. 4)
o _?]i] /\] % 1mm/min®] cross-head speedE A+
hs e 2459chFe 5. 24 ADE 7
o x}%ﬁai Ashe o] AFE ) AUk
Fig. 62 A& 7|0l metal jig2 A|HS 1174 3lo]
AedRRES 24 RAED,

4) ZAAE
24% AVAYRE Aole] 4BAAE olu
7] 9138t SPSS V. 12.0 for win(SPSS Inc., US.A)E
g A 2AgE] FREEE o] R
AAR7] 98led K-S test(Koimogorov-Smirnov

Fig. 4. Series IX Automated
Material Testing System

Fig. 2. Bonded specimens

Fig. 5. Testing of shear bond
strength.

Metal iig

Brass ring Acrvyfix resin

Relining resin disc

Fig. 6. Cross-sectiona! diagram of specimen
placed in the testing machine for shear
bond strength test.
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Table 3. Mean and standard deviation of shear bond strength of each group (unit : MPa)

Thermo.  Relining resin Surface treatment Mean Sbh
Sandblasting NTS 12.18 493
Tokuso Rebase 11 MR BOND NTM 23.16 1.46
ALLOYPRIMER NTA 24.76 249

None
Sandblasting NKS 15.79 593
KOOLINER MR BOND NKM 28.47 2.50
ALLOYPRIMER NKA 20.74 1.67
Sandblasting ITS 10.62 1.28
Tokuso Rebase 11 MR BOND 1™ 22.45 2.62
ALLOYPRIMER 1TA 2417 1.53

1000
Sandblasting IKS 12.72 4.71
KOOLINER MR BOND 1KM 28.27 2.30
ALLOYPRIMER 1IKA 29.41 1.40
Sandblasting 218 9.76 5.17
Tokuso Rebase 11 MR BOND 2T™ 22.04 1.32
ALLOYPRIMER 2TA 23.54 3.44

2000
Sandblasting 2KS 10.93 4.04
KOOLINER MR BOND 2KM 2772 2.62
ALLOYPRIMER 2KA 29.27 1.60
Sandblasting 3TS 8.19 4.88
Tokuso Rebase II MR BOND 3T™™ 20.42 4.61
ALLOYPRIMER 3TA 21.97 2.14

3000
Sandblasting 3KS 8.92 3.58
KOOLINER MR BOND 3KM 26.55 2.25
ALLOYPRIMER 3KA 28.70 2.59

2. HaMOl BRI 2 Mo | Him Frol “g#glo] thermocycling S1=2] F7hof whap

B4 270l 0 AR RS vmAd =
E 204} Kooliner®7} Tokuyama Rebase M¥E.t} T}
& A et

MR bond®E =¥ FojME  Kooliner* 9}
Tokuyama Rebase I 7to] 9ate Q= gt
(p>0.05), Kooliner™7} o 74 vehyton, g 2
o M= ttest A7, Kooliner®7} §ol4 A =&
AGALAEE B th(p<0.05).

3. ThermocyclingAl EEASIEHH0 (2 &MEH
ZsA50| Hl

Sandblasting?t A] e £ ¥ w S wf, YA =

T3t thermocycling 31470 #AQlo] RE AH
o| A sandblasting?] 2] 3t F¥} F& FTHA A E
I F7re| gk Ao 7t YA (p<0.05), T4
A YA MIA s BAH f9 37} 97
© @%tert 30003 AldA] T F& A A 2H
A= fFY3 A7t ATt 30003 AlFPA]
Tokuyama Rebase I® 23} Kooliner® 2 2o A
Alloy primer™7} 7] Ugtor] fo4d A we
AIE HTH(p<0.05, Table 4).
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Table 4. Results of multiple range test(Scheffe)
for shear bond strength in Tokuyama
Rebase II® and Kooliner®group in 3000
cycle

Surface tx. Sandblasting MR bond™ Alloy primer"

Sandblasting
MR bond® *
Alloy primer™ * *

* denotes pair of groups significantly different at the
0.05 level

04 C=IIA| thermocyelingOfl CHst &
2 JYIRI2H FMEEEHAG 0| Bigt

Tokuyama Rebase I8 ¥ & 729, 2&WA
Al FFl g@glol 03], 10003], 20008} kel #-2
gk 2ol 7k §l9)2.m, 20002 9} 30003] kel = #2

gk 20| & YR A] 9tth 0~10003] 9} 30003] Al
3 F 7ol 93 o] 7F YERGETH(p<0.05, Table
5).

Kooliner®2 A3 A% & BEWA A £579
DA Qlo] Alg3lLa] we} v A3 Ao Wile
Hdzlak 03], 10003), 20003], 30003 BE F7lo|

frelgh ato] & vehAl & 3kthp>0.05)

24 A28 284S 2 271
g 24 AR 2FE TS, £
4 o e 35E Al 0 9aD 3%
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of Hjs) 22 &o]d 9 AFE HoA L3 Ao
2 284 ok &AW, Matsumura 5P
sandblasting %7|o|= vlwz AR E7} o}
thermocycling & @A 3] ZAH e A& Bastge
o, B o] % sandblasting®} Al&3 #& B,

Table 5. Results of multiple range test
{Scheffe)for shear bond strength in TM
group & TA group

Thermocycling No.  None 1000 2000 3000

None
1000
2000
3000 * *

* denotes pair of groups significantly different at
the 0.05 level
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