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a4 A A2 fl8l BlES BaS Rexillium
I, AF4% TS Degudent-US ARE-8Ia HAH
AMEZE Comspan, Panavia EX, Superbond
C&BE AR8-5H{tHTable 1)

o5 AHe 14 FY= 98l 7k2 4m, AIZ 4m,
0] 10m2] F45-& A2t % Siliconeo & HA|g
MoldE A& cHFig. 1).

o] MoldHl2 <lglo]2~(Shofu Co. ,Japan)—‘:é F
A3l G2 A&sIATh Rexillium 1119 49 312
AAE Agh jEA A Hi-Temp 2(Wh1p Max

Corp., Louisville, Kenturchy, U.S.A.)

Fig. 1. Silcone mold for wax pattern.



Degudent-U= Biovest(Dentsply Co., U.S.A)] 23 AHE Ay, Ay F2F WFOE 23 AW
&gt & 12027 AollA] H3pA)7] 0L A 234 As, Ay 25 Ao R X3 AJHS A, AFTES
A E 23tsto] Rexillium 1M19] 739 1380} 2 kol S A F45S 4lo] FRTAIHS AR &
7](Yoshida, Co., Japan)&, Degudent-Ux ¢4l BH A, Ag, As, Ay, As Z1ZF 5B 2580 F4
23150, A& 7t Fofet A 2chFig. 2)
F2A|9) 34 g2 HS HEsA FA5HA 545k
718130 AlsldREulEo g BAL 223 #200, #400, 2) 25 AlEe| Mzt Xz
#800,#1200SicArHA| = upsteict, BE FE ANEE B a4 718 AN A Y
F2ud, g2 A, M2 AHE] Fiol ot 27& WEAA F7] Y8l 1800°F 7HA] 4 7+
uhel 8702 Ur1l(Table, 2) Z+E ek A 54 oF & AR RHE FAR 54 ARES AT &
02 FXO AHE A, AFE T H2 Aoz F A3

Tabel 1. Material, Composition and Manufacturer

Froducts BAajor elemant banufaciurer
Alloys Rewillivm 111 Bi-CrBe Janeric industries
[96.0% 8 5% 5.5%) Wallingford
Conneticut, LS4,
Degudent-LJ AuPrPd Dregussa, A G,
|73.3%-0.8% 8 .9%)] Germany
Cemanting Comspan K.P. Caulk company
rasin Mitford Dalaware
U5 A,
SuperBond CAB Sun-Medical Co. Lid.,
Kyaro, Japan
Panavia E X Kuralay Co,, Ltd.,
Osaka, Japan

Table 2. Alloy, treatment method and cementing resin.

Group Alloy Treatment mathod Cemanting resin
1 Rexillium I E lectrolytic atching Camspan
2 Fexiilium 1T Elscirolyiic etching Panavia EX
3 Reviltium 11 Aluminum oxide blasting SuperBand CRE
4 Rexiltium 111 Aluminum oxide blasting Panavia EX
5 Raxillium 111 EZ OXISOR SuperBond CEB
i1 Rexillium 11T EZ-OXISOR Panawia E X
7 Degudent.i) Kura Ace SuperBond CEE
B Diesgudani.Li Kura Ace Panania E X
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Fig. 2. Preparation of specimen.
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Oxy-Etch 41Z}71(Oxy dental products, Inc.,
Hillside, New Jersey, U.S.A)E A3l 10% 4t
oAl 300mA/are] AFE 327 AZA et &
18% A N0l 1087 Z25TA Al 7ol Alst
of AzAZHFig. 3).
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EZ-OXISOR(Towagiken Co., Kyoto, Japan)it
HA 2 H(NH4)2 S208)= o] F-&3] Hf=1
0.3mA%] AFE 3027t Hulf FHA ST 2321 A
st thFig. 4).
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Kura Ace(Kuralay Co., Ltd., Osaka, Japan)%
28] AlojE HAA Pincettd=& AHAS, &
& AHE AL gof 127t Al F3it), Pincett
Aag ARl WAAES AL A dFof Fol g1

I 1527 NS AAFTHFig, b).
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EXZ A&, AStdRuE SAA 2E, EZ-

Fig. 4. EZ-OXISOR.
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gk % chart speed 20mm/min, crosshead speed

0.5mm/minZ ¢ Z=E =4 JckFig. 7).
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Fig. 7. Unversal testing machine(Instron).

Fig. 8. Scanning electron microscope.




7b i Bt QAT #E WA= Table 3, 4,
2} AHIE | F5of

T2 870 Zpolok ZHE W Ay, Ag, As, Ay, AsS] &}
o] & Yo} H7|9s dYEAHEAT Duncan’s
multiple range testE 4l
A7)kt Azl 199 A9 AR ==
1.81kg/mr & Ag, As, Are BASHA ZA4E H2=
£ Wol 311 I Ast= 1.58kg/mrE AT 94 9l
© Aol §dnh 2w A A HAYEE
1.92kg/mrRlEl] Ay, As, As, A5 HAF Q= Abo]
£ 2ok 173 279 A A= vl {8 t-
testE AAIZH 23} -9 9= Apol= §ilthp ) 0.05)

Table 3. Mean tensile bond strength of Rexillium
[I(Electrolytic etching)

ekl Comspan Panvia EX
Casting

Al 1.81 10.32) 1.92 (0.29)

A2 1.28 (0.32) 1.36 10.21)

A3 1.23(0.29) 1.21 (0.29)

Ad 1.06(0.12) 0.97 10.15)

AS 1.58 (0.22) 1.14 (0.28)
tkg/mm?)

S.D. in parentheses

Table 4. Mean tensile bond strength of Rexillium
II(Aluminum oxide blasting)

C‘emem SuperBond C&B | Panavia EX
Casting
Al 2.33(0.33) 2.17 10.27)
A2 1.80 (0.26) 1.82 {0.21)
A3 1.99 (0.30) 1.91 (0.23)
Ad 1.69 (0.31) 1.88 (0.17)
A5 2,06 (0,32) 1.96 (0.20)
1kg,fmrn2l

(Table 3,Fig. 9).

ARSI R | BAREQD 3utdt 42 A, Ay
As, Ay, As Aol FRRIAZE Afol= AT 4= §
Pom A MRS v|ws)] 2 SuperBond C&B
£ AHERE 379 A Panavia EXE ARSRH 47 H T}
I =7 Foug $AA 5942 elsittp »
0.05)(Table 4, Fig. 10).

EZ-OXISORO| IRt =AtekA 2latel 5t} 63
Of A Ay, Ag, As, Ay, AsS] AR S Aol =
slolom A, A& ZE2 Hw 6 2 Panavia EX
£ A3 63-0] SuperBond C&BE ARS8t 5atg ]
Jaff o7t 2 A EE Uelov A 59442

’

T

Tensile Bond
Strength
{kg,l’rnm2 )

A, A, As Ag As
-Comspan EZ1 Panavia EX

Fig. 9. Mean tensile bond strength of Rexillium
[M(Electrolytic etching)

Tensile Bond
Strength
(kg/mm?)

0.0

Ay A A, u As
B SuperBond C&B Panavia EX

Fig. 10. Mean tensile bond strength of Rexillium
[II(Aluminum oxide blasting)



2A2chp » 0.05)(Table 5. Fig.11).

Kura Ace®2 AAA s 71t 879 4<% A
As, Ay, AsO] HRFES Aol (lolaL %%Aé
74% H|A 0|4 = SuperBond C&BE ARE-gt 749
A7} 7} Panavia EXS AFE-SF 8720]) B3 7o}
FAA A2 §191tHp > 0.05)(Table 6. Fig. 12).

2) FARIAIEIOIZ TR

FAPAA AN B A8
T A A HE BB Ay Ag, Ar, AAIER

lamellar interdendric arm®] A|A7} d#|3] F=5}

Al LERt L.

interdendric gamma prime phase

Table 5. Mean tensile bond strength of Rexillium
II(EZ-OXISOR)

\_corent

Eonting SuperBond C&B Panavia EX
Al 2.01 {07} i 2,02 10.24)
AZ 1.87 (0.7) 1.86 10.19)
A3 1.83(0.23) 1.95 (0.18)
Ad 1.86 (0.30) 1.71{0.31)
AS 2.01 (0.41) 1.74 (0019}

l[kg:'mrnql

5.0, in parentheses

Tensile Bond
Strength
(kg/mm?)

25
2.0

L5
1.0

Ay A, Aa Aa As -
Ml SuperBond C&BPPA Panavia EX

Fig. 11. Mean tensile bond strength of Rexillium
[II(EZ-OXISOR)

Table 6. Mean tensile bond strength of Degudent—
U(Kura Ace).

ol SuperBond C&B Panavia E X
Casting
Al 2.27 (0.24) 2,06 (0.21)
A2 2.08 (0.33) 1.81 {0.16)
AZ 1.B4 (0.44) 1.91 10.20)
Ad 1.93 {0.40) 1.64 10.34)
AS 2.17 (0.35) 1.98 10.23)
(kg/mm?)

S.D. in parentheses

I'ensile Bond

Strength
(kg/m m?)
2.5 .
2.0
1.5
1.0
0.5
0.0

.‘\1 !
H SuperBond C&B  [XM Panavia EX
Fig. 12. Mean tensile bond strength of Degudent—
U(Kura Ace).

Tensile Bond
Strength
(kg/mm*)
2.3

2.0

1 2 3 4 5 6 7 8
I Group
Fig. 13. Mean tensile bond strength of a1 specimmen.



Table 7. ANOVA and Duncan’ s grouping of each group

Giroup 1 -4 3 4 5 & ) a
Fvalum a3y 1131 3.22* 1.04 0.24 1.40 1.21 222
of
ANOVA
[&,20)
Duncan’s Al Al | A Al Al Al Al A2
grouging A | a2 ] AS Al Ad AE Al
AZ A5 Al A3 AL AZ AZ AL
Ad a3 a2 AZ Ad AL AL Al
Ad B A Ad Ad Ad 43 Ad

O AA= 2 &ol7h igleh. ARtdFulE BARET
EZ-OXISORel &gt F=rAtsbA e]te] ¢ Ay A,
As, Ay, As9] Zo|7} g1l om Sn WA - Ao
Ag, A, Ay, AsOll IRl Kok Fdg 8 25 YE
Wiz JltHFig. 14-Fig. 33).
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3) Bond Failure&tz!

HA7\3kekA AlZb9] AL BT adhesive failure
E Ui oy YmAFoA= adhesive failuret
cohesive failure7} 7ro] eI ARSletulE £
AR5 SuperBond C&BZE F&FsH 339 A% Sn?ﬂ
A % SuperBond C&BZ FEHst 72 A2 7
L 2% cohesive failures %EPKHAE}(Flg.SéL—
Fig.37).
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4-META(4-methacryloxy-
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C&B U It o] A8 monomer-4d Ae] Q1
71(P-OH, P=0)9} S4u| 2 2] o 2|3} W*Q
ol Abstatute] 424 Agdt van der Wall s force
o oJgt A= 7H53t Panavia EX+ 2432 714
2 Agtolele] slatA Adte 7k H9t). o)A
A ol R AR cEEY A BIS-
GMIAIE]composited A2 o] H2Hd #xlo] A
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KeN
o
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8519 1.59%kg/mre] A EE Yeped 2 Y
oA 139 AL Ay 1.28kg/mr, Az 1.23kg/mr, Ay
1.06kg/mr, As 1.58kg/mi®] HAAEE B om A9
HAdee A9 27wl vigl] FASH kol ¢
= 208 Yeitout Aol Hlsl B Zhad gt
L5 ROl Qi 279 7B A 1.36kg/mr, As
1.21kg/mr, Ay 0.97kg/mi, As 1.14kg/mi] H2AF =S
Ho|1 9l A9l 1.92kg/mrol| H|a)A] #A3] 7ha
g AFAEE el oA AFER F455 A

2

RS ek, FAPHA W01 TGN E HREZEA
7% intradendtitic gamma prime phase|

AA 9 FAFx= F Ao|7t gloy
intradendtitic arm® AA+= N AR o Ho}
RO Aot U B A Btk

THHS ABIUFHFEOR AR AL 543
9] roughening® ¢ +&EHY debriss 7|4
Ao AAFo N HHA Y wettabilityS ZFHIA]
7l aaph Qlek. ok&e] w2t F44H ad84x
Z Ql8f w2HAE ST 54 HOA] WALE
© AR ole] gfehkgof Hojsto] At S
7IA Bz, AstdFnlEe] YA = H2 R
G A 50mel Aol M & HAYEE Y
Wk 235)o] wet 50me AretetvlE2 ARR
I JEAR1G) e QAEHA fAI5E7] el 3. 1kg/mr
o) g o uAs| #AE AAY BA1Y tube
o} gzt Afo] o] A2l 5smmE skl 527F BARGE
o o] A A] o] HhHof gt {A|AL 2] WA 7
e Q-2 dojzitks At ATl e Ao
Atk

At Zu)E BARLQ 379 A9 A; 2.33kg/mr,
As 1.99kg/mr’, As 2.06kg/mr', Ay 1.80kg/mr', Ay 1.69
kg/mrEch Blwa & HA7eE 9=t Dincan's
muntiple range test 23 A;, As, AsAlolol= £
3 e Aol §lAL Ag, Az, Ay, AsAtolol = Aol
7F §le A ® e At WAL Ay, As, Au, AsAF
olof HZIA el o7} Aot wHT AT
27k kAl & = (lSiT,
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2 et Al 4R nlE SAFR TN 5459
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of oaf S5 E2l4 o Wkt 7)Ao
=h= Hesby @9 A Ak} dA|=|of W24t
of Hapwol Hsht gl Ao AlmHn AR
Agng 244 AFrdt At e AFddt 2po]
AT 4= §lled o] Abd= HAFFE O] Afel7}
SHA| S M S & YA3) . Watanabe
132 RexilliumlIll2 A2k AL AR} gFo)E
HEAA ]S SuperBond C&B2} Panavia EXF2HA]
% IS A ATt 2.45kg/mr, 2,02kg/mr
Z SuperBond C&B2 A%t o] At K1l g3l Q)
o 2 AF9 379} 479 AR EE H R
A SuperBond C&BE AHE-3t 3¢¢] Panavia EX&
ARG Ato] wlel A et o FA1A o4
Sl 202 Uesith
AFstdRnlE EARRo] A= 7|8kt
2 AlzktEt 2A vebtet] A718k8H] A7 o
5 Bk Aol A Axe Ae A4
ARgh dFnlE EAR o] Hep aaAl 2k
A& HojFaL glar, A} Y]
S
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comspang ARS8 AREHA] ¢ A2 comspan
of B AARE=TE AA U A& A7) dheel

EZ-OXISOROl| &3t ¥=Atektel 5t 639
Ay Ag, A, Ay, As] FRRIAZSE Atolofli= Ato]7t
olom 57t 6uto] AR ES Hasl] HH
SuperBond C&B ¢} Panavia EX &7 Afo]of
© 7Y%= Aol e, H2s SleiMe a5
Holl ARstate: FAAAT= A7t D206 9|
HlAEEY 74 Yamashita® & FFAEH
0]-§3 1 Tanakas ¥ HALgHo| Tz 02N
Shaks AU Y g 2AR Qe Y4 Al
o] 797k Bl ®o] 9lof JEL potassium
permanganate 7} F7He SARE- Aol A AlEtarE

r



AN At AR A5 E Yoy elo] dhwet
Atshato] FAJEHE A2 w7t Aag okl she| BZ-
OXISOR®| &Jgt §F=rAtabii o] 79 A 9] Haprt

YR A sk Ago) ofFojx) A g B
S k] £ Aol Ae SARRole g
EZ-OXISOROl| &Jgt F=Atsti ) AbsjetsnlE
BAEe) AAEsL A Gebgeh o RS Rz
OXISOR®] Atsle} A 29 AlAo| 9JA1L 7}
Asta AsldEn|EEA o] g1tAel AL dS

% gl S Hof 23 g Aol
F YT FAYASE B olgBhe PHoRE

porous metal power coating®®" *? | silicoating®”
W, A 7FER6s 60 Sp A A E0F0] Qltt Stokes
o] ® 10| &J5}H porous metal power coatingH<
7)18kekA AlZkol AERet AgteS 28 §lokal
I silicoating H A7] FFsha A2 o] H]3| 2
jojAle] Agtele B 3la it} Tanaka®5& 1
2= 7kgRo] sl & T FHA S 4-META &
% 179l Orthomite SuperBond® HZA|A Agt
L 2% 23t 2.05kg/mr o] S Bk 9l
1 Watanabe's- Ttpe IVE =< Kura Acedl <
A2 A3 SuperBond C&BLHe A=+
2.60kg/mr, Panavia EX%] 7% 1.88kg/mrE X115}
1 g 2 Ago|AE SuperBond C&B7} 2.27kg
/mr, Panavia EX 2.06kg/mrS-& Watanabe?] A%
Aels 2] = A2 AJMIEAo| o] MR Aol
QAT 4= QIS WHE FXE Ay, As, Ay, AsY] S
AR Apol5 Kol Agk=t] FAPAAR

r°1'

2RO RE A 270 As, As, A, AS] U
He e 9 87RE Hol Yt

Bond failure®/d= Blul2] 27 ert 34 vet
379 At 79 Aol A cohesive failure”} WE}
Y 177} 270 A= R adhesive failureS YE
wor ymz Fo|AqE adhesive failure®t
cohesive failure7} Zo] Yelgtt, Watanabes2
Hilof| o5t dj¥E cohesive failure’} UERATEH
AL O AR o) ool thEA YERdt A2 At
el HAZFETL S Ao 7191gt Aol opd 7} A2t
Ho}, A7|3kshA Al zkro) 9] o) Hh ol A= HhE =2

Al JAZFE Zpo|7} QIGIThL slof whE X2
+ A defect7} Wol
73 7} ‘g;?kﬂ defect 915

A
23 fdo|nR 243 EHlo] vH Tz et 1
o glo] 9l A7 AAyElofof & Ao AT}

V.ZE

A7 AR E RexilliumIll 34 AJHE A7)
P AIZY | Alst dFulE AP, EZ-OXISOR
2 FHA AL 424 W
%%l Degudent-U 54 AIHE Kura Aceoll 9|3t
SnAA A s H2Y A HES Comspan,
SuperBond C&B, Panavia EXZ Z&Fsto] Zzkol
A7) SA FAPARER Tk Bl T

H
2
N
tot
Lok
2
1
N
N
-
rlo
r jug)
=
N
BN

2 ool whet g2t

AAREI FraEgony Comspani’qL
Panavia EX 9 H2RIA7 == 2o 7} ¢l
(p20.05).

2. ABldRulE BARL EZ-OXISORY ofat %
AL, Kura Acedl 2%t SndAwte whe
FEo] wheh 2RI R Aol §l9l
SuperBond C&B ¢} Panavia EX &] 2kl
ol = o] 7k fIATHp)0.05).

3. FAPAAEN Al A7|skehA A Zktat
Kura Ace®] &8t Snd 472 HE250of o}
2t Zpo|7} Slgl ot ARl EARE, EZ-
OXISORel| &Jgt FaArSHES HHEE2 619
=ol| &= ko7t it

4, Bond failure TA| A7|3}sH4 A7}
adhesive failures At ZojE EAME,
EZ-OXISOR®] 28t F=rAFsHE, Kura Ace®ll
915t SnA A+ Sadhesive failured$}
cohesive failure7} Zro] YeRgth,

8l
2+
2}

— 062 —
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= Abstract =

AN EXPERIMENT STUDY ON THE BOND STRENGTH OF
ADHESVE RESINSTO SUEEXSSIVELY RECAST ALLOYS
FOR REISN-BONDED RESTORATIONS

Kum Tai Jung, D.D.S, M.SD.,JaeHo Yang, D.D.S,, M.SD., Ph.D,,
Sun Hyung Lee, D.D.S,, M.SD. Ph.D,, Hun Yung Jung, D.D.S,, M.SD., Ph.D.

Department of Prosthodontics, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the tensile bond strength of adhesive resins to
successively recast Rexillium I11 and Degudent-U.

Recasting was done 4times successively.

Specimen A;, were cast by new metal, and A, by surpus of A;, As by surplus of, A, A, by
surplus of As, As by surplus of A, plus 50% new metal. The types of surface treatment for resin-
bonded restoration in this experiment were electrolytic etching by OXY-ETCH(Oxy dental
products, Inc., Hillside, New Jersey, U.SA.), duminum oxide blasting, anodic oxidation by EZ-
OXI1SOR(Towagiken Co., Kyoto, Japan), electrotinplating by Kura Ace(Kuralay Co., Kyoto,
Japan).

Three kinds of cementing resin used in this study were Comspan(K.P. Cauil Co, Milford
Delaware, U.S.A.), Super Bond C&B(Sun-Medical Co. Ltd., Kyoto,Japan), Panavia EX(Kuraay
Co., Ltd., Osaka, Japan).

Tensile bond strength was measured by Instron Universal testing machineModel 1125) and dll
the specimen were observed with SEM(JEOL, JSM-T2000) and mode of bond failure were
recorded.

The obtained results were asfollows:

1. In eectrolytic etched group, tensile bond strength was decreassed when recast aloy was
used, and tensile bond strength of Compan and panavia EX were not significantly
different(P>0.05).

2. Inremaining group treated by aluminum oxide blasting, EZ-OXIOR, Kura Ace, tensile bond
strength were not changed when recast alloy were used, and tensile bond strength of
SuperBond(C& B and Panavia EX were not significantly different(P>0.05).



3. IN SEM evaluation, dectrolytic etched group and electrotinplated group exhibited different
image when recast alloy was used, and remaining groups treated by aluminum oxide
blasting, EZ-OXISOR exhibited the same.

4. IN observation of bond failure, electrolytic etched group exhibited adhesive failure and
remaing groups treated by aluminium oxid blasting, EZ-OXISOR, Kura Ace exhibited
adhesive and cohesive failure.



