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F&EAAY7} AMERY ANolAHNAT IVE-3F 2 2
gelol WA 9%

A3 wEe] @Wo] olgx1 gtk B AT EHe 747t sandblast, Rocatec”
system, sandblast ¥ Alloy Primer™<} sandblast & MR. Bond®% W AHz® =
2928 IAYE-AEFIdTH Itz o® ALEEHE PEMAAIE A7tedd o X o]

A A9 Tokuyama Rebase M1¢] AGAIAAEE vlugozn JaolA o2 4

ADGAGA =] 9ol A sandblasti @ sandblast ¥ Alloy Primer™ = &lo] 7}
A e AdAIAEE B YT sandblast & MR. Bond® * 2], Rocatec® system
A o2 A% AGAAREE BT o] vl v AGAFAE Aol
oaE &Qldtr] ¢ste] EAFEA(ANOVA)Z Duncan’s multiple range testS A] 3}

Rocatec® system #&]##} sandblast & MR. Bond® A& o271 <l
= ALo2 YeElgky sandblasti 3 sandblast ¥
e A2 YEFSTHPK0.05, « =0.05).
ol’de] Aolx B PEMAAIGS AVtFdd Aol A

Alloy Primer™ A gl#& §<9 7}

i
H
it

o

2] A3 Al MR. Bond®$} Rocatec® systeme] & AQWZEE HtE A
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<d olgg WHES Avd DHL X FEYAH FEETFER Arold W
%3 (marginal sealing)”} UMt Zojtt o]g3 5% WA= A&
A3 FE&3ET2 Atolo] B fS S 83ta XA Aok, WA, 2 H

A7t BT 5 Y

%Eg}%q.l}ﬁ)

Hansson® Moberg:=  Rocatec™ system(3M ESPE, Seefeld, Germany)o] ]z}
2479 AFS FAgsdu Gzt Rocatec™  systeme  sandblasting
(Rocatec-pre)¥} silica-blasting (Rocatec-plus)S o]&3le] FEXHE AT dl=
Rocatector unit(3M ESPE, Seefeld, Germany)E A}83}3. silanating agent(3M
ESPE-Sil, 3M ESPE, Seefeld, Germany)& =¥ 3t} '?

g2 o8 AFoxE H&2A @17 4-methacyloxyethyl trimelliateanhydride
(4-METAZ7} UA-I5 &=, ZLE-IF 54 3stzos Agdsvtay ®ist

AR m R vAFE A TRE] ARES Aer] st o9 FF

oot



o FEEARAYAE A8t Fo ANE AT WP oY ATEE WE

% H]‘ 9}]\5}.21*25,30*43)

g s afEey AT dE Ao FURIn F&sHETF A0S A

A7bsdE oJAxolHHE PMMAAIE el thEFA|(polymer)©t methylmetha
-crylateMMMA)A & o] ©-&FA (monomen & o] Fo R A|Fo] Wo] EFAHo =)
HZoe= dlxe EdH AIArE 2Hste] 7 2o OiFd AF5E =07
8t o2 FF/ 2] methacrylateZ o] Fo] 7 ©@aFA](monomen) 2} Th&FAl 7} AY4FE]
o] ZFY1 Yt} o]F) A PEMA(polyethylmetharylate)A €] #7153 o x| o]
ARG FEa Yo

TR e F&ETE AFo] AHEHY YA - EF-d 2 2] #(Nickel-Chrom
ium-Beryllium, Ni-Cr-Be) ¥+ H-2]4(corrosion), &# 27]4 (allergenic), A=
Aol 7HeAd(mutagenic potentiaDell JoiA AWy Qth. 53] UyAL &
I LH 27 Aol FAANARG A 1082 RIZHdo] K

gtk W s =Xy o B A5EdE EHz Qg gwe-g=

Kl

(Cobalt-Chromium, Co-Cr) &=-& ol=lgt F24do] glor E8A A= W=
g WIh? oY ol fE W] IWE-AF FFol T
ot

o] dAFe] E A2 sandblast, Rocatec™ system, sandblast ¥ Alloy Primer™s}
MR. Bond°2 #W AHel® F4oX§ IVE-AFFIH dWHoz AsHE
PEMAAIY #A7t5dd X o4 ARAEE vagdozn dador 29X
TFHE AR AV B 9 AHRE dS F e YAoF tiste] &

QEEEA



I d7A15 2 =Y

1. dFA=

B AFoA AREH HAAE =
Disseldorf, Germany)olal A7F53d o x|o] 4w 1-& PEMAA €<l

Rebase II(Tokuyama Corp., Tokyo, Japan)e]m™

HE-IF

of

g2 Biosil® F (Degussa,
Tokuyama

2
THEH5EY

A X2 98te] Rocatec™

system, Alloy Primer™, MR. Bond®& A}-434th (Table 1).

Table 1. Materials studied

Manufacture

Primary composition

3M ESPE,
Rocatec™ System Seefeld,

Germany

110 #m AlOs(Rocatec Pre)
110 #m Al,Os +Silica(Rocatec Plus)
Silane(3M ESPE Sil)

Kuraray Medical Inc.,
Alloy Primer™  Okayama,

Japan

10-Methacryloyloxydecyl

dihydrogen phosphate (MDP)
6-(4-Vinylbenzyl-n-proprylamino-1,3,5-
triazine-2,4-dithione

(VBATDT)

° Tokuyama Corp.,
MR. Bond
Tokyo, Japan

11-methacryloxy-1,1-undecanedicaboxylic
acid
(MAC-10)




2. 97 34y
b Ao A%

Hlo] ~ZYolE 42E 7l2 10 mm, A2 10 mm, 57 1.5 mm=z =z} 2=
HEHS A3t ZLE-TEL v EA(rema® Exakt; Dentarum, Germany)oll &
3 & IBE-IE FFBiosil® F; Degussa, Disseldorf, Germany)< o] -&ate] A
AL AANAMRS et 60710 S5F2AE TEAT 6071 FEA Y %

135t No.800 A2 AmtE i e S o] &3t
HFAn @ F HZEES ol &3t AVtsEd @ (Orthodontic resin, The LD
Caulk Division, Dentsply International, Inc., Milford, DE, USA)el] Ho] B2 W&

AH2 1570 78] Fo B2 UFrolAd A EAeH A WA & tixT o
2 dAn® FxAe wHo] 50 ume YAINE ztE ALO; EZ(Aluminous
Powder WA 360, Pana Heraus Dental, Inc., Osaka, Japan)Z 0.25 MPag] ¢tg€o =
OF20%23t W EASEY #Yd ®H AHVIE AAX FHRTE ol &5t AlHA
T AzdgAch. F MA F& Rocatec™ System (3M ESPE, Seefeld, Germany)<

W AgE ToE AzxAY] AA wet AZEAT FE59 FH|
Fa} & 21 F(ALO3) Y AHRocatec-Pre)E 0.28 MPae] hg oz oF

03 W FAIF I I o] %o 110 ym 271 & Ze Ag7l Z¥ $o g 97

Do

H AFsldFrH(ALOs) Y AHRocatec-Plus)E 22 h#ollA 2023t EASIY &=
Al silanating agent(3M ESPE SIDE & o] &3t =Xt HARAIZAT Al WA
T A WA FAY FEAY FH 50 ume JAATIE ZFE ALO;
(Aluminous Powder WA 360, Pana Heraus Dental, Inc., Osaka, Japan)Z 0.25 MPa
o] o 157 BW EAEIT AH 9@ Axg o]F Alloy Primer™ (Kuraray

Medical Inc., Okayama, Japan)& ©]-&3ste FW A gld otk U] |A &2 Al



HA #3 Zo] AFFHYoY Z&LEEWH xS MR, Bond® (Tokuyama Corp.,
Tokyo, Japan)& ©] &3t ol
Zrzre] R AY B FxAC ANFTE X oAU E HAEr st A

€ 3.6 mme 7ol Ude Eol 10 mme HEZE 7S FxA AU D3

>

121 AejolA FH o=  Tokuyama Rebase II (Tokuyama Corp., Tokyo, Japan)Z

Fo 9ol FxAY Eus AFHES stel AU AL

A A3t A= =4S 9sto v 9sA ™ 7|(Instron6022, Instron Corp.,
Massachusetts, USA)E ©]-&3tof AJd)stth. A A 9ol X A7]aL shear knife
£ 1 mm/min®] AT £E2 SHFAA AHe] A3 s 2 kA JE T
3l thHFig. D).

AVAGREE ASES 2w wHoR o] T

- Shear Knife

Ml Seif Curing Resin
—  » Cr-Co Alloy

—» Acrylic Resin Block

Fig. 1. Schematic drawing for the measuring shear bond strength.



3. A &4

w5EE Aol mE JGARF =S AolE dotrR7] fste 4 T

o]
glstr] skl dAuiA] ®AHEA H(one-way ANOVA)S o] &3t fo+F 5%

lo

SARREE AT T FEGE THYL 4 FRgEel Fo4

O.L;

=4

%0
i

oA EAstHoH 7 FF ouwd oA Fod AolE Hol=AXE HADI
$ste] o= wlmw AA(multiple comparison test)! Duncan’ s Multiple Range

TestE 242 5%l A Al sttt



I &4 A3

1. A2 37 =(Shear bond strength)

FEudaAdde we ¥ ¢ o dAvARdEe Wege ¥ud A
Rocatec™ Systemo.2 Zw 223t o] 714 #43 A¢HS Yty 1 ggo=
A <

= sandblast & MR. Bond®® W g3 o] 73t sandblast ¥ Alloy

Primer™ )8 #¥} sandblast¥t &g #& Bl%=d AFE Vel 2 thTable 2).

Table 2. Result of shear bond strength

Class N Mean Standard deviation
Sandblast 15 7.68 3.39
Rocatec 15 17.58 3.34
Alloy Primer 15 7.47 2.45
MR.Bond 15 14.65 3.06

ol Al A= of
Bt Wtk o] AFAE Fi o= Ayt olHd FoAE HAGE=E 5t
=AE AR 95t thF vl A (multiple comparison test)?l Duncan’s

Multiple Range TestE Al 3} th.

A4 A3, Rocatec™ system¥} sandblast & MR. Bond®= ZWA & o] &

_8_



(o2

oIk AolE HIL o] F T ARldME FolF AolE HY AR

o

o+ =
sandblast & Alloy Primer’™2 Z# g3 3 %<l sandblastZ T g

g 7 Abololle FoAL flite A3E DA e =0.05)Table 4).

+

Table 3. Result of ANOVA

Source Sum of Mean
of Variation squares d.f. squares F-value P-value
Surface

1160.154574 3 386.718191 41.44 0.0001
Treatment
Error 522.561505 56 9.331455
Total 1682.716079 59

Table 4. Result of Duncan’s Multiple Range Test

Duncan Grouping Mean N CLASS
A 17.58 15 Rocatec System
B 14.65 15 Sandblast+MR.Bond
C 7.68 15 Sandblast
C 7.47 15 Sandblast+Alloy Primer
a =0.05
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¥
od,
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ol
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kl
2
>
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r ]
o
2
=

A Btk SA%D Ye Aol Hoke] FHe BAHOR NxA F
=

AR 2 =T &3 TuAl Ao olH T Ao olF B ] Al o] &8
H
i=]

e HAW el Aok TEu HAUE AST A9 N1 FAYo)

]
g oA Arele] AWA &3] AT O EE FEIARTER} AVMEH
Y ojAolgH Aol o Aol pEA FA4oA Y s Fad A4S I

Micromechanical retention®] 7ol ZU4F7] o]Fel= macromechanical
retention®] &2} HX Aol E ARA 7] sk AREE AT o] 7t
macromechanical retention WSS oA ARgol| wat F&eFFREZRE HI
o & HA dojya I3}
Ebef o] #4, WA, oF So EAE obrlsant.”

A& A FEHIFTERY AFS Assty] 95t B wgo] ol F
A g we wHo] o]EEo] gt A= W bonding systemo] JfEE o
sandblastel]l o1& 7]1AA FAHH FEFHEA AN o F5HA FAHS FA

of @< WHel &/ Ao

e
-
B
o
>
>
L
o
£
r2

f
o)
N
o
X
=)
A%
)
2
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1°)

B o Fo| 5= Rocatec™ system} ol &4A A& £ dE F
242l MR. Bond®9} Alloy Primer™& o] &&tith 7FdA F200x F&3H2F

r

£

Z Fzd ALHE ILE-IE FF FTAL sandblastx ], Rocatec™ system,
sandblast & Alloy Primer™ 2 MR. Bond®2 <4 &% AH#d o]F PEMAAILG
A7t edd Aol ZHRe AFANL O AFE S SAHSAT AN & F
9l %o] sandblastyt *2]® +3} sandblast & Alloy Primer™ A zlto] 2z ¢l
o] /1% we AFJEE ®WYT sandblast ¥ MR. Bond® A&, Rocatec™
system Mg AR F AFE S B

EE 7oA sandblast= 7]

g0l sandblast7t @AH F&7te] AFE Zvte] =go] Hoix gyt

FFI
bk
ol
I
7]
)
34_1{
N
o
rE
o
>
oo
L
32
ui
2,
i)
ol

Mukai= sandblast”’} =<3 89 HE=Z(contact angle)S o] 2134
(wettablity) & AR oz AZdHS ZUAgT At o83 =49

Z7he oHolgul AT FAole A¥H GFL Fohm T + UL oItk

=

Alloy Primer™e Ag% &3 9 HASS T3 250 HLHEE nad F
& ®H  AHAAY. J|sAHAESEZE 10-Methacryloyloxydecyl — dihydrogen
phosphate (MDP)®}  6-(4-Vinylbenzyl-n-proprylamino-1,3,5-triazine-2,4-dithione
(VBATDT)ZF le=dl HIATEHY ol ¥hgste= A2 MDAECIth. MDY
phosphoric acid group2 &3 o= HlAFE% dxte} Adstay HZe o524
e @z @A (monomen) et A¥3dth Taira: Elolely T2 A5
Z1 Atelel] sandblast ¥ Alloy Primer™2 A gdti 4-METAAIZG 9] #X AHES]
Super bond C&B#HZ-& A& Zo] & FXERALAE AHES BEY 2

sttn wEatg ol B 7o e sandblastiro.® EE AAF FI fof 2t
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2 AT 4 ¢t =8 Shimizus Alloy primer™7} MMA-Dimethacrylate®
BAEORE 3te oA olZH N ALE-AE Fa Aol Z3 A2FHS EAT
13+ th® Petrie= Alloy Primer™7} -2t e 23 gAAHE Alo)
oA AFE Zvlo] 7dstgtty Ruatg o™ Matumura: Alloy Primer™7} 2
23 BaElR Alolo] Ay e /AT B &gk’ Barkmeiers Alloy
Primer™7} 282, vIAZETE EFoA dimethacrylate} 343 %<1 Panavia 21
HRANANES Ze AFHS A=ty RusPtE®  Antoniadou #Al Alloy
Primer™7} Panavia 213 954 &5 Atole] A F7bol 7odtn Hxsg
T;]‘.%)
0|13 A= Alloy Primer™7} @lze] @ekal(monomer)s} Agaiciy A4l
7178 ol A methylmethacrylateMMA)A €, dimethacrylateAlE, 4-METAAIE 2] #X
o] @&FFA(monomen)?t & © 73 AdE Hols ZASE AAIG. £ AP A
AbgE o xlol##Rel Tokuyama  Rebase 119 2k (monomer) =
ethylmethacrylateAl g o] =8 F40]7] "ol 7Idadd AdES dA X3 AL
obdzt Azt gl AFH oI =EENA Alloy Primer™e Elolely EE
FEGFH AFE FUlel 7t Ans Aded? avE-aF FF9
Ao A i3 A7 £ o Zesteet 44k
MR.Bond®& Tokuyama Rebase & <o) HZA7]7] ate] spasE e

=

8 A 22 MAC-10(11lmethacryoxy-1,1-undecanedicaboxylic acid)e]gt= 7 2HA
@A (monomenelth. o] F&HFEWA A= IAXE-IF F=, UA-IF =,
Elolely Ea3 43 AFES g AzAAME g8 gk MAC-10e <%
®H o] metal oxideot Agstal Wit o]FAFE # e TFA(monomer)2t
At A AANAE AxA A BR X9 Bld A= AFA=EE
2ith. TairaE= MR.Bond®7}  EleolelE 53 Acryl Bond(Shofu)e} All-Bond 2
Primer B(Bisco)& A8t A7tedd X olduds A&d Aerno Z3 2

e Rty BEsgur Vs A Yoshidar}h W =EoAE= PMMA-MMA

e
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Ade dxz ILE A7HFY A2FES 57 AFH Y thermocycling § A
go| vlud A Zasgen? g2 =RAE SERHA YA S vl

e B ARAEE Bty 2usygch*® =8 Yanagida: MR.Bond®: E}
leFEHET BAAL Aoldld we AUHL YTy B HAT O o

=S 49 HS ¥ MR Bond®t Wwd ohE FEEAAA ] vlste] Elole

o

T2 PMMA-MMAAIE o] A4 57 dote wxrt 2o ggdogs B3
3l B AFA £& AFAE B AL PEMAAIIEFHE 733 28-S 3t Ao

fr

ALY 5 9e Aol

B Ao 71 $48 AFE B #& Rocatec™ systems o] 83 o

A

t}. Rocatec™ systeme 1989W%-E] =Uo] AH&d UgtEolA Aol g}
KulzerAl2] Silicoaterell o]o] & WA= f4ksksilicatisation) & & o] &3+ HHo]
t}. Rocatec™ systeme Silicoaterell W) @< WAAIFA] @k FAakd Z(ilicate
layenN< FAYE 4 gor AHY $eow FadZol AAHE AL FAF £
2dth.  Rocatec™ systeme 245, #7, EAEHo| AT AH FA=S FEI
o2 7IAAA A flol=
gE 3t7] sl = e o] FA st= W (tribochemical
method)& AH&-&tch ol 313tA AFS o] FA ste= P2 FAZ27|(rubbing), #
7](grinding), ME=E-2}~E(sandblasting) 52 FeH=Z Aot T4 3484 dt
< u dojus dolu W FHELE glrh ol olf wiEel AL 4k AW
(cold silicatisation)e.2 &2l &g/4<Q J(mechanical energy)o] &&=
(kinetic energy)e] HejZ 7]dol] ALH1 2% W3l glo] FAL3I AAZ O
2 o] FolZt} ol AbdstE EHo AGilane) A E FoE F457 H
AgE o] Erh

van Dalen& Rocatec™ systemo] ZHE-IE 327 HAHANE Alolo] AF
Al sandblast®tt 2 A S wlthy wxslgth®® Shimoee Rocatec™ system

of B FAWel AgHE BHAQN FHF AF 4% AIE Bolw

)
=
%
i)
by
ftlo
o
T
>
X0
v

o Alz=dle qiatd A

fud

_,d
it
)
tlo
o
ofo
ol
ok
f
i)
]
)
i)



thermocyclingAl ol =  ZA@2e] ol7} Py HEHIE® Akisli S&
Rocatec™ systemo] Efolely E2ESt IolAflg Abolo] AFHL FUMAZH L
thermocycling ol HA Aot stgTH?.  Vallittu: silica-coating® silane
e o] AgdlE A9 O 2 Z2¥Ye deva U Piotrowskis
Rocatec™ systemo] Ag]&A oo ZH e ZLE-IE a3 AFAZ o 7
g AFE S BAon ITEM] S5 B A AFAETE SUksR T B ast
%Atk Robine Rocatec™ systemo] F-wF-dejr]le Faa BiE Abol9
ANAAFHEE A S7HA1F L thermocyclingAl ol = WH3}7F gldtha EEES
o Mouline Zet$ FFS A Ioe-& FF, =+
e, UA- 3DEGFH 4-METAAIE S #x3 o AdES S7HAAT 8k
o 1o & T ERdAE FRE 2 Adtn Busg k™ NaBadalung
< UA-I3F -HEgE g Al SR YALZEHAR Atele] AgHS
sandblastingAl 2t} A 27} AASGE Rusgch May & 23 ElolelF 3}
PMMAALol ol HAPARRES F7HAZTGE Busgt™ Ken S5 94
Rocatec™ systemo] %o Z ZAT]3 thermocyclingsl = <HAE ATty =3+
E}.53‘54)

oldoll A & AFtol AH8H SEEAA YA S tiste] s B gkt PEMAA
do] oY IRE-IE] AT A FEEW AP o= MR Bond® 2}
Rocatec™ systeme] £& AFAE BYAT B AFoA A LEHA ¢e thE w9
AA AR AlS] A o] nludTrt Rl o s Hoste et AlsETH

B AFods Ao Ahgd FETAAEA S dste]  thermocyclingo] v}
FERBA ] AFH] Wt tjstedEs YolrA E3 o] op4dth. Rocatec™
system®] 3¢ o8 =FoA FFRHAI thermocycling Al LS Rusta
o4 MR. Bond®e] 7§ BdAs Ty Busy gtk PEMAAIGS o x|zl
o] Ao oAM= olg Bl YEhbEA ol st B AL
Zastezt AzEn

FU

o

u‘.?L‘

=, ALE-IF

ﬂll
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V.2 &

2 o A= sandblast, sandblast & Alloy Primer', sandblast ¥ MR. Bond®

)

%
7

=

7183 Rocatec™ systemo. 2 W AE® FAoXE ILE-I=2IZH U

o8 A8EE PEMAAIE A715d3d o xjo]&# x¢l Tokuyama Rebase 1¢] ek

N
%l

AGAGA =] ol A sandblasti# sandblast ¥ Alloy Primer™ = &lto] 7}
e AdARA =S BT sandblast ¥ MR. Bond® i, Rocatec™
system M £OE A3 AGAFAEE BT o] U o AGAIHE A
olo] FoatE &elslr] st EAEA(ANOVA test)® Duncan’s multiple range
test® A8 Z37} Rocatec’™ system A2l sandblast ¥ MR. Bond®A 2] &
So27t = Aoz Jeba sandblasti# sandblast & Alloy Primer™ A&
& §oA47) 9ls Ao ERITHpO.05, ¢ 0.05).

olde] ZAze|x BRW PEMAAIGS AEHE X elAezsy ILE-IF
2o A% A MR. Bond®} Rocatec™ systemo] & AWAEE HlThE AL
d Aoy B Ao AHEEA & oy FERUAYA 2 suA
3= Hu AES F d= FUHEQ A7 Bastee AsdT
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Abstract

Effect of metal surface treatments on shear bond strength between

self curing relining resin and cobalt-chrome alloy

YONG-JAE KO, D.D.S.
Department of Prosthodontics, Graduate School, Yonsei University

(Directed by Professor HO YONG LEE, D.D.S., M.S.D., Ph.D.

Loss of alveolar bone makes problems in stability of denture. Falling off
between metal framework and denture base resin and fracture of denture base
can cause damage of oral mucosa and trigger decline of denture quality that
accompany change of color of denture. In these occasion, relining or repair of
denture extend denture life-time and is certainly necessary in stability of
mastication.

Because of advantage that relining by direct method can maintain
convenience of patient and doctor and minimize transformation of denture
framework utilizing denture in mouth of patient when relining and repair of
denture, is used much.

Purpose of this study is searching about relining method that extends denture
life-time and patients can get result worth being satisfied by comparing shear
bond strength between cobalt-chrome alloy for partial denture by each sandblast,
Alloy Primer™ after sandblast, MR. Bond® after sandblast, Rocatec™ system
surface processed and Tokuyama Rebase II which is PEMA order self curing

relining resin. I got following result.
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Sandblast group and Alloy Primer™ after sandblast group were shown the
lowest shear bond strength and strong shear bond strength was seen in MR.
Bond®after sandblast group, Rocatec™ system group order. Enforced analysis of
variance (ANOVA test) and Duncan’s multiple range test to confirm significant
difference between bond strength of these four groups, and was expose that
Rocatec™ system group and MR. Bond® after sandblast group are significant
difference and was expose that sandblast group and Alloy Primer™ after
sandblast group are no significant difference (p< 0.05, « = 0.05) .

MR. Bond®, Rocatec™ system are shown high shear bond strength in bond of
PEMA order self curing relining resin(Tokuyama Rebase II) and cobalt-chrome
alloy in result of above but is considered that need additional study that can
examine comparison with several metal surface agents and surface treatment

methods that is not used in this study

Key words : metal surface treatment, self curing relining resin, cobalt-chrome

alloy, shear bond strength
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