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zili-‘?—d%" 4 w HARET EAGEE

=Ho| J,]-*é‘]- A A o:]:,l

SEEL R EL UL R

‘ I.'H' =

EALFAZEL A AAHY ZFEHE
@A AGgAelq da AgHR Aok zeut
AARE =AE FFd FiAM HAHY] 43, o
2714 AR A FAUA A AA
oz Q% AAF, AT, qFHe2 L
EAE oF7|AIRIY. wetA =A7 FHEHUAE |
BRAES AASS z]]zi]ahs}Z] \%’J— FRARANA
FE 3l o Aol A7HA.

1960 @l 2l Semmelman 2 Kulp 5¢] Silane
coupling agent ol &% . @A o] 38AH
A%e oJ8vtm Rig of#l silane coupling
agent & o] &% A3 =Aete A TR}

% ﬂ;li7}' ﬂ]és‘;’ 9\11!5-15.18}%34137-40-44-46.62), E.a“oﬂ
Bertolotti 50]® A o] £4¥3} APF(acidulated pho-
sphate fluoride) gel &2 41328 ¥ silane coup-
ling agent & AT 3 =A< #HAL FE
go] ZAFAYn BEuF oldf =AY HFNY
71A A 4,354 AgE o8& EZFTE] W s
YAdel] o]-fE 1 Jrjssao,

HAE 59 7IAFeE AN HHER
£ A AF T bead, loops, pits, wire 5-&%2459
o] &3 gton YRAAZSF
toration)ll AH&-HE FHEAALYPERE &
AP0, HrisletE e ge?, 279X
2H, Silicoater *=PF o] Yot o2 Wy
ES ZAGER A% 49 x&A FAUA
Aoz o877t BVEIH, FE Y3
o] g2t =EHE FEE

¥ diamond point &

5-E (resin - bonded res-

Hg ALAT ¥ SAEAS Bdoz A
o} g7 R4 A T WS ol &S gl ol
W 43 e 71AF 28 dAELR
Al =As @zt AR WA XE2
F43 gz Aol EAdog AAHA &
th F2 o)A 9¥e Bast] fdd F453%
383 ZA¥e e YA, A8y ZFE 9%
FEEAA YY) M A3, 7§ micro-
sandblaster 7} 7HE= Aot

A& HAFSTE B8y 2¢E don Fe
d23% 4-META @2 (4 - methacryloxyethyl trimeli-
tate anhydride resin)©]: 19813 Tanaka™ol J3f,

Q14 Oﬂ/‘EﬂEZﬂ Eg#] 74 Panavia EX 7} 1984 &
Omura®59l 93, A7+ 4-META/MMA-
TBB opaque 817 ¢] Matsumura 50 <j3, 1
7 %33} 4 - META opaque 832 Yoshida 5% 4]
93 2oy ol F&3 2 Azt sty 2
#¢ A7 ASEH R don A AP gol
$&H Ao

* Yamashita & ¥AF% A 50pm aluminum
oxide £ sandblast 3t9& W #HAF F&L F
83 A¥Fe AASYIL Tanaka 9L A THE-
vl A4 A Akstet 8 AWd (anodization, dipping
of oxidizing agent)ol W& AR F&He 2EY
ZolE B2, alumina sandblasting 7O 2
= &3 A¥ES L}E}‘él‘jril 3.

Pegoraro®®, Myers®™, Watanabe®, Diaz- Arnold
- Thompson™ & %’—T‘q A2 g A7 st
Heg sty Bis-GMA A %z 3 2FA
AL w9} sandblast WY o2 A5 U4 A&
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Bl =4 9] Panavia EX} 4- META A1 9] Superbond
o} AFAH S W A¥FY Aol H|ALI}A.

Barzilay 59& X8 #§53 #Fe AHA 4-
META #Z& A& 2483 Zgge] small
bead & AHE-E 71AH Z¥YPERG $TEE R
83z 4-META 33 49 Z¥A 8459
Atsiate] A E JH¥L VXA FIE B
33}o] Tanaka o] Wl-§“o] olol& A718tHTh.

Cooley™®, Matsumura 52 %X H-< diamond
stone ¥ sandblasting & & HEAl 243 #3139
A¥Y Rolg vl

Matsumura 52 =A3EA] Silane coupler,
Ferric Chloride, 283 4-META /MMA-TBB
opaque W& o] &% FAY ZAFYYE &
MG, LagyE F459 =58 0% =A%
HA] Panavia OP AFA d2A& ol&8 T
=5 Ee &7 A3, Bertolotti $9& FE
9] &8 FWg A9 BEA] Panavia adhesive
monomer % silane 28] 1 unfilled bonding agent &
A 4o]A AH&38HE “Clearfil Porcelain Bond” te-
chnique & £713l94ch

Bertolotti & F&x=&0] it Ao 93
Al FEANAAN =28 ¥45F 50pum aluminum
oxide 2 sandblast & 4 1% contra - angle Microet-
cher ER(Danville Engineering) & 7133tk

Diaz-Arnold & 43¢ #AFAFEL
& F&3 AFA, Pratt 9L £ =AFHE
HAe F&7 AN LEHEP ug, 282
JefFzo HFAEP wrE ZAFY olE
Bstgrt.

silane coupling agent, BXFEAFEFY A2
#A% =4 22 HAY SE5TY 28 B¢
AY L 77 AYHAA, F5 =& FT¢E
=AaFAZR] FAA & =&& HE)
9l8}te] AFL-E ¥ opaque AW o] EgE =A4E &

A3 FE09 Z¥Ye Y @S ATEQ
AP k. a2 o} AE F4] =&l §
e EAARAZE B84 A YAy 2
gEu F47 #7e) Ao thh oA
743 2ASEE G AgFo) i E 937t
o) A& el

ojol AAE FHRAAAIAYY R #F FFo
e A S5 S vudr) 93y
F4 %X 9A-$ diamond point £ A28} aluminum
oxide & sandblast ¥+ ¥ opaque o] X {5 o]
de 59 AsIdLIdD =2 HIY 43
(adhesive resin) &.2 F83ld A& H|AZTETH
9] Ao Aolg AUAL FTHFO BHEF F
24 A7t thermocycling A2 ¥ A thA] 27143t
37°Col A14¢ A2 Universal testing machine(Inst-
ron Corp., Canton, Mass U.S.A.)2 8 AQAF
AEE 538 d& AHE R vty

I, 48 xi= 3 2

7t A8 M=

£ Ao FEHEANUE I $F22E Ni -
Cr. -Be. A19] Rexillium & ARS-3}11, =444
g% #3-& F oA ALS-= 3 1€ All-Bond uni-
versal dental adhesive system, Clearfil Porcelain Re-
pair System, Superbond C&B, Panavia OP, & A}
&3t ct.

L AE e

1. AlEAZE g A7

7 A8 Az

373 9.0mm, 7 1.5mm <] base plate wax =
ol ¥} Zo] €9 wax patterng 160 7]
AZstn(Fig 1D, AZE wax pattern 58 A4S
] ZA ¢l Hi-temp 2(Whip Mix Corp., Louisville,

Table 1. Porcelain repair systems examed in this study

Porcelain repair system Curing method Veneered Resin

All - bond dual cure
Clearfil light cure
Superbond C & B self - cure
Panavia OP self - cure

Manufacturer
Bis-Fil-M Bisco, Inc, U.S.A.
Photo - Clearfil Kuraray Co. Japan.
Bis-Fil-M* Sun Medical Co. Japan
Bis - Fil -M* Kuraray Co. Japan.

* Bisco, Inc, U.S.A.
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Kenturky, U.S.A.)Z AF v} &35} Rexillium I
2 #23J. FZ2AE carbide bur 2 Avlg F
Ag el H&E L UHY A 3] 98t oAl gl
(grit #1002 A3}, FHE ABF 122
coarse diamond bur(101, shofu Inc)E AW e] HE
AZA R YA 1/2 € 50um aluminum oxide
(Biobond aluminium oxide : Densply International
Inc., U.S.A.)2 15237 sandblast ¥ & &%
AE7iz AYsgg. THAE F5A8 =
o|7} 2.0mm S =% base plate wax 2 HE A
&3 Clearfil % All-bond & 2z A Z3)ALe A A
2 opaque HZFH FEE HIAE FEAAINL YA
78} 3-oll wax ¥-& A A3, Superbond C&B <
Panavia OP &] 7% opaque power 7} &€ d
& 0.5mm FAZ FFA7IZ 2199 THA] Bisco
3)Ate] Bis-Fil-M 53 #3& FFZA71 24
ZA3E Fo waxg-& AASHAT

-x
’.5

Fig 1. Schematic representation of specimen

) AEe X3

UL 59 REAT IR =AFYS 9
e FREZ 4 EEY 37°C FFF &9
geyzd 4 A% BET F, 5°C8 55°CH F
Z49 80F cycde 23024 2 AF), 1A
(1440 3)) B¢t thermocycling A H3t4 . 23 1/2
& 37°CHL x4 27043 B

2. 19 2=y &3

AR EE S48 98 AHe nZAY
T A3, 259% ZHE A5 L A A
Holl HAHA P& S F A BL A jigE
A &8} Universal test machine(Instron Corp., Ca-

nton, Mass U.S.A), cross head speed lmm/min
28 AHAEE 28|
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Fig 2. Universal test machine
I, MMy

2 Group 9] =X 4 HAX e ARAE HF
B a7 95% N Z A Duncan A 9] hFEA
% Groupt B AEY vlEEA g 4
(Table 2~6), 281 FEHAUE 2D sz
B mE AR =ol e ATUT T-testoll
1% Group <t R AEZS H|ZEAG dg 45
(Table 7~14) o3 2t

B4 ANEE gz RAIHRA FgE o

FEA|HE sandblast $ 7 -§-o= All-bond & Su-
perbond & AR =7} Clearfil, Panavia Bt} -2
AAA #A JEI e (Table 3), F45A1H L dia-
mond point 2 A& 7)== Panavia ¢} Super-
bond &] Z¥Z =7} Clearfil, All-bond 2T} /24
A=A JErETH(Table 4).
FEAHE F2rzd BE F FZHE A,
&A|H< sandblast 3 F-ol= All-bond 9] &
F=7F 7+ 33 Panavia, Superbond & ©h
YUSttH(Table 5). 44182 diamond point 2 3
2t 7 $-ol= Panavia 7} 718 £33 All - bond &
ZBede 7 E%HTable 6).

BEEEA G W2 Asde vmA, F&54A4
HE F2Fxd AR €1 53T e
Ciearfil # All-bond 22X Superbond & sandb-
last ¥+ T°] diamond point 2 A& § TR 79
AJA #A JEFR oY Panavia e Aol 7t ¢}
AcH(Table 7). FEAHE F25z2d BB F
533 7% Clearfil 3 All-bond = sandblast 3
T°] diamond point 2 X3 FETF FA4JA

L
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~ Fig 3. Diagram of the testing scheme

Table 2. Mean shear bond strengths of each group(MPa)
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¥ Sondblast

Diomond
Sand-Storage
Digmond—Storoge

All~bond Superbond Ponovic’
Fig 4. Mean shear bond strengths of each group (MPa)

Resin Sandblast Diamond Sand - Storage Diamond - Storage
Clearfil 2.861+ 0.636 1.853+ 0.446 2.515+ 0.905 1.780+ 0.416
All -bond 4.178+0.979 1.479+0.282 2.771+ 0.490 0.748+0.376
Superbond 4.054+ 1.448  2.778+0.808  1.955+0.558 1.739+ 1.049

- Panavia 2.620+ 0. 846 2.879+ 0.907 2.162+ 0.423 2.623+0.510
5




Table 3. Sandblasted Specimens, No - Storage

Table 5. Sandblasted Specimens, 2-Month Sto-

Time
Material * Mean shear N Duncan
strength(MPa) groups
All - bond 4.178 10 A
Superbond 4.054 10 A
Clearfil 2. 861 10 B
Panavia 2.620 10 B

rage Time
Material Mean shear N Duncan
strength{MPa) groups
All - bond 2.771 10 A
Clearfil 2.515 10 AB
Panavia 2.162 10 B
Superbond 1.955 10 B

Table 4. Diamond. - treated Specimens, No - Sto-

Table 6. Diamond. - treated Specimens, 2- Month

rage Time Storage Time
. Mean shear Duncan . Mean shear Duncan
Material strength(MPa) groups Material strength(MPa) groups
Panavia 2.879 10 A Panavia 2.623 10 A
Superbond 2.718 10 A Clearfil 1.780 10 B
Clearfil 1.853 10 B Superbond 1.739 10 B
All - bond 1.479 10 B All - bond 0.748 10 C
Table 7. Surface Treatment Method Analysis, No Storage time

Method Materiil N Mean s.D. Frob(T:

Unequal Equal
Sandblast Clearfil 10 2.861 0.636 0. 0008 0.0007
Diamond 10 1.853 0.446 |
Sandblast Al - bond 10 4.178 0.979 0.0001 0.0001
Diamond 10 1.479 -0.282
Sandblast Superbond 10 4,054 1.448 0. 0017 0.0014
Diamond 10 2.777 0.808
Sandblast Panavia 10 2.620 0.846 0.4616 0.4468
Diamond 10 2.879 0.907
Table 8. Surface Treatment Method Analysis, 2-Month Storage time

- Prob.T!

Method | material N Mean S.D. Unequal Equal
Sandblast Clearfil 10 2.515 0.905 0.0369 0.0315
Diamond 10 1.780 0.416
Sandblast All-bond 10 2.7 0.490 0.0001 0.0001
Diamond 10 0.748 0.376
Sandblast Superbond 10 1.955 0.558 0.575 0.572
Diamond 10 1.739 1.049
Sandblast Panavia 10 2.162 0.423 0.0419 0.0414
Diamond 10 2.623 0.510
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Table 9. Surface Treatment method Analysis, Storage Time

Method Time Mean N Duncan groups
Sandblast No - Storage 3.509 40 A
Diamond 2.353 40 B
Sandblast Storage 2.351 40 A
Diamond 1.772 40 B
Table 10. Storage Time Analysis, Sandblasted Specimens

. . Prob, T}

Time Material N Mean S.D. Unequal Equal
No-Storage Clearfil 10 2.861 0.636 0.3373 0.3359
Storage 10 2.515 0.905
No-Storage  All-bond 10 4.178 0.979 0.0001 0.0992
Storage 10 2.771 0.490
No-Storage Superbond 10 4.054 1.448 0.0001 0.0001
Storage 10 1.955 0.558
No-Storage Clearfil 10 2.620 0.846 0.0582 0.1201
Storage 10 2.162 0.423
Table 11. Storage Time Analysis, Diamond - treated Specimens

) . ProbiT

Time Material N Mean S.D.

Unequal ~ Equal
No-Storage Clearfil 10 1.853 0.446 0.7098 0.7098
Storage 10 1.780 0.416
No-Storage All - bond 10 1.479 0.282 0. 0001 0. 0001
Storage 10 0.748 0.376
No-Storage Superbond 10 2.777 0.808 0.0153 0. 0056
Storage 10 1.739 1.049
No-Storage Panavia 10 2.879 0.907 0.4499 0.4472
Storage 10 2.623 0.510

Table 12. Storage Time Analysis, (Sandblasted Group+Diamond —treated Group)

. Probi T,
Time Material N Mean S.D.
Unequal Equal
No-Storage Clearfil 20 2.357 0.743 0.3911 0.3911
Storage 20 2.147 0.782
No-Storage All-bond 20 3.278 1.525 0.0002 0.0004
Storage 20 1.759 1.121
No-Storage Superbond 20 3.278 1.525 0.0001 0.0001
Storage 20 1.759 1.121
No-Storage Panavia 20 2.706 0.860 0.1137 0. 1500
Storage 20 2.392 0.514
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Table 13. Storage Time Analysis, Surface treatment method

. . ProbiT:

Time Material N Mean S.D. Unequal Equal
No-Storage Sandblast 40 3.509 1.264 0.0001 0.0001
Storage 40 2.351 0.678
No- Storage Diamond 40 2.353 0.891 0.0015 0.0015
Storage 40 1.723 0.916
Table 14. Storage Time Analysis

Time N Mean S.D. Probil:
Unequal Equal
No - Storage 80 3.027 1.257 0. 0001 0.0001
Storage 80 2.036 0.861

A Ve Superbond & &0l fIAL,
Panavia ¢ 73-%-& diamond point 2 X & & A|H ]
ARAES 2318 &L HAFE EYTH(Table 8).
221} sandblast A 21 §F 2€ T diamond point £
N PRE Fo] ¥]Eo) A= Sandblast M 2] F ZE
Zo] FAUA ERXTHTable 9).

g4z B e AEY WAA, Al
-bond ¢ Superbond & E&AIBAFWH BA
glo] Fesxd B ¥ A¥A=rt Zage,
Clearfil # Panavia & ®-2]Ato]7} )1AH(Table 10,
1L12) AAFHe2 A e FeE2ETFY
AYRAE FAQUA ZEHH(Table 13,14).

AGZYAE 498 F @R dIA &
AWML Gz BE3A g Ade Clear-
fil 7 All-bond¥ 43 opaque A mHE o]
dojtom Superbond & Panaviat® HEAA #A
23 AFLHAZTNA H-do] Goin. =5
NEg 5L F42d BE F SRR Ffole
Clearfil & All-bond & ¥4 3} opaque 2tollA 1t
go] dojxton, Superbond & 40%7} E&H A
4 HASR7 ) 283 60%7F AFAY HIASH
AR EHRAE0AA Fdel 3loI%t e, Panavia
t EF AFY 4333 AZEHYAFTAA H
Fo)] doth(Fig. 5-8).

v, &2 9 &

EALFAZEL S 3097 AFAGANAM A
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g0, 08¢ 249 g3 44 2 74
HAE, &4, WEF, A5 2P, 2L de-
sign 5ol B HAE 77 AAGEE2, 2y
ol#d ATY WHE BFdR =49 B
G oHHE FF Loz Utk =AY &

L F4P9 RAHAT AA, FRE design, =
Ao 25t 29 Ao, 9WFAS] B2,
BAFYH @ AEE stress & FF, 28z 71F
Fgxel A4S o gQreenzessd] ol
gojutA Hed HHE =49 YA 7&dE
7NAR ARG d&std ZHo] ZFEAAL si-
lane coupling agent & 74z =} HARWL 3}
3 2L ¢ 5 A HAL =AFE FHNA
WAE aAFZE YA e THE BAF
A2 Agusesg nAsAH 2AgE T F
A HoiM £A8 G dFFeE B
g 2488 L 948 £ QU 28y e
F&9 =& 98 =AY HAA F43 g
279 AYFHo) FAAN £F £HHI A
2o F43 38 AL fokn she JFIAA
# 2 (adhesive resin)-& =AFE ] $43HA F
&3 3t o2 AFY 5 e EAFEE gl
s At

AT S0 283 ZYSE 4-methacryloxye-
thyl trimellitate anhydride(4 - META) opaque #3-&
Tanaka ol g3A AMERAEY oRE 24T
carboxyl 717} 9] lolA E4:9] 4tsiute] &7
getAoe AFPsld FHd Akl F1 4



738+5tH benzene ©] WFAE T3 EY Ed A
FEo] TG e,

Aol zEl 2 B e Qo 28 2A mo-
nomer TAAZEF AA71(P=0H,P=0)8} F&E
A9 A3pate] RO XA EAsE AT
OH, -M*C=0, -NH, -H$% 3gxoz g
gte] F&olt X2 Z¥3) ZE3}3L sandblas-
ting )Y} diamond point & A= 3d A7 &9
mA e Tz 84 FEF 7154 monomer
2 G854 metaaylate7t YT F 28] F
% % (copolymerization) 3] &59 FAS A
st 71AHLE ARAAY EEFA 0% F
713 filler 7} #fr=e] 3lo WFde] Frtevia
Q. '

Matsumura <& 4-META/MMA - TBB(4 - me-
thacryloxyethyl trimellitate anhydride/methylmethac-
rylate - tri - n - buthylborane) || M2 & H7}3}
& opaque ¥ W& A F3Hed Ao Fo] FolAH
ZZo] YEI 74 A Qo] FHRuZ o]RS
B.a317] 131 A titanium dioxide 2 coating ¥ poly-
mer - pigment composite & &3, LA
adhesive 4 - META/MMA - TBB opaque #1312} +
“d& initiator, monomer liquid, 223 powder
o]l initiator = partially oxidized. tri - n - but-
ylborane(TBB) ©1™,- monomer liquid & Methylme-
thacrylate(MMA) ol 5% 4 - methacryloxyethyl trimel-
litate anhydride(4 - META)7} £ &5 o} gloH, po-
wder & 80%%] Polymethylmethacrylate(PMMA) 2+
20%2] coated TiO.Z2 TAHS S}, Ti0, pig:
ment ol 28 F49 HNEHE opaque BF Y
ol o8] A FEE B opaque HRA Y FAE
A Ao Ao AL FART BE AL
#Ho] lon FHolx 50ume] 3] FAlolA vl 7
Ag ZE3 A9E £ ddn FJo. a3n
adhesive 4-META monomer &) /3% aromatic
acid anhydride functional group ©] cobalt - chrome
o)1} nickel - chromium ¥ @39 Agd) £
gg-Le FOgu 5o 4-META/MMA-TBB g
& chrome §F°] £& & sandblast & A2
FE o EF5T FHES UG Y. 2
#HAY opaque &} transparent 4 - META/MMA - TBB
Yool A e A FHolrt AT
329 opaque AL sandblast A28 FFele

o] HojAA 3 7148 RAZA7} 2
2383 3o

Matsumura 5°-& Methylmethacrylate W ¢] 4%2]
trimethoxysilylpropyl methacrylate 9 ethanol W€} 0.
5%9] ferric chloride @] F7}A| system &2 9 si-
lane - ferric - chloride primer & X735 % 4.

META/MMA -TBB opaque #1312 433 8¢

A3 A =AFE 4 AHSe FEAge HS,
silane coupler {1 MMA 9] . 3 - trimethoxysilylproyl
methacrylat 7} silane dioxide ¢ < 8] methacrylate &
FHITEY % degradable trimethoxysilyl 2.2
2YEHEE 89 Fr, MMA & TBB /A A7} pri-
mer {28 EQELA 4A FHHES 3o F
o, el & g o AFAHE 2= aroma-
tic 72} 4-META £ vl A i, olnf ferric chlo-
ride = X E EAFo] A9 el AHAA
Yojvt= TBB ol %t 53 RE2&AA e o4&
st} =AY HWY AFHL FANAFE
g gz A - s '
Yoshida $%*& . 4- META/MMA - TEGDMA(4 -
methacryloxyethoxcarbonyl phthaalic anhydride/me-
thylmethacrylate - triethyleneglycol ~ dimethacrylate)
primer $+ TEGDMA - UDMA (triethyleneglycol dime-
thacrylate-1, 6 - bis(methacryloxy - 2.- ethoxycarbo-
ny lamino) - 2,4, 4 - trimethylhexane) base monomer
18] X titanjum dioxide & 73 € ¥5% 4-META
opaque HZ-E MR, dutFoZ 4-META
opaque # e THHEL. 4-(2-methacryloxye-
thoxycarbonyl) phthalicanhydride(4 - META), bifun-
ctional methacrylates, 2] 3 titanium dioxide(TiOz)
oz FAHEH MMAE 4-META 9 sol-
vent 2A #F8-3A T 2271 ZA3A photo - ini-
tiators o] 213 F¥3] V&3 A ¥ dHol Uk
2224} photo - initiatots o] Z ¥H-g-3}= triethyleneg-
lycol dimethacrylate(TEGDMA) & 718t =H, o]
AE EFeze A AN R 22 o F
4A& A A8AM F=2FAA 1,6-bis
{methacryloxy - 2 - ethaoycarbonylamino) - 2,4, 4 -
trimethy lhexane(UDMA)$} £33}le] TEGDMA -
UDMA base monomer & A3}t =3+ pri-
mer ¥ 4-META/MMA -TEGDMAE T4 5] gl
=4 4-META monomer <= methacrylates 9 metal
oxides€ ZAZAZIEd AHAAL 7¥E Iy
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MMA £ photo - initiator o} & W& 34X A
4-META 9} 33 % solvent £ 2834 primer &
alumina - blasted alloy ol &l & A 0. o
2l TEGDMA ¥ photo-initiator @ 4-META ]
solvent & Z-&gchs st

£ doA AHL-g A S-S 3 Fol Super-
bond & 4-METAZS} #Holm Panaviat U4
A 249 AU 2F T4 primer & A
34 % AH opaque W E ZEIFEF Ho
3t} Clearfil & All-bond © EF F&E pri-
mer & M2 E F opaque AL EXHEE Hol
s All-bond 9 F$E =AEH F45E pri-
mer7t &4z glew, F%50 x2¥ =AY
A4 94 E4Hde F454 primer & £X3A
=AU E AL primerE =XF ¥ opaque
A7 AF}EE Hol Yo, Clearfil & H$"
£ “Clearfil porcelain bond” 251 8= primer 7} A
on, F40] &8 =49 E] F 9l activa-
tor, catalyst, universal liquid & &4 £ &
&3 zAe] PR EXF F opaque HIE
FFIEE H gich

2E EAFYE dPdA FEAHE sanddb-
last 3t o] diamond point 2 HF TR BA
Hoz FAAHUA Aol A JEiFEd o
AL diamond point 2 FEHEUE e A B
aluminum. oxide 2 sandblast 3 73-$-° #7<
AR ZAANAFTL ol AG 2FTZ2E A
&t 2R vl AAA 28 4o A AREE
F7INAFY A e o] L FIEHE
e YAOHFY Qi AEFHe FMAGn
A4}, ol Abbasi®, Myers?, Barziley®% |
AP Ao} X g}, 53] All-bond & BFE sa-
ndblast 8 F% diamond point 2 A& Lol
Ao ol7t Bted, oA sandblast T
E&E primer & wetting B2l 23A wAL
Bz opaque BZo] & 20 Eo7t BEY ol
Z7tddl ¥8] diamond point 2 AHE§ Sl
nA S 23727 2 A8HA E3 primer & we-
tting A7} 2834 koA opaque HAFH] H
o] WolAAN ot EHA=R Atrd,.

22y Panavia®] 73-$E sandblast 2 AT
T3 diamond point 2 X &} g T3 A Zol7}
QQedl, )AL Panavia ¢ F&39 38y 2
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FFol FSEAA P A% AEY FFEG
L8t Al E U sandblast 2 A2 @ o] E
ol O FF #Ao) wd 71 21, Pana-
viadt AL FA ARo)A gdo] o=l
e 2539 AURgE A2 98 79
Azte] BEe] FA19} Panavia 8] A AL E
A23l7] §8 EX3HE Oxyguard &) 333 B7)
A 427 A4 EHY oldug A7t F6 B4%
Re g Azt

Qi ~H2Ae W Panavia & Clearfil &
597 B40 A% FT A FAHoE &
9zpol 7t g2}t All-bond & 4-META A 9 ¢
7A2] Superbond & 480l A 2FHo] "o
Aed ol JuolxuH=AY g2l 4-META
Ao #HAR WYFyel Eoe AL AR
Omura®, Murrey®®, Yamashita® 59 %27 ¢}
Ax) &}l o] Yamshitad) ABAFVNA & &
%ol Panavia® ®#%F F712 filler & 70%
TR o] B e Freo] e wbs
Superbond & =A%) filler & ¥H3IA &2 A
oA 27] F& e AFAEE FoU ATt
Aol wet 227 tda YojxXe dez
Q18] Panvia 7} Superbond Bt} Wi$Adel A
Esttiar AZrEch, All-bond & opaque #HA-E
F7N5d =2A ¢A43] A3HA de dFE
IR Jed FEEH VT A EXF S
g A &L d 7ol A3t F4 9 opaque A
Ao FRAFZ A3 Aol ZaHUTDL
At2¥ ™, opaque A9 Asbdyel Mol Ha
sz A4Ed. '

AGAYA=E &% GRS #FA pri-
mer & &0 EX31A ¥3 A opaque #HAE
ZZA 1€ Superbond 9 Panavia © 343 H 34
gAAEANN ke Y A 234 893
AolA g7t dolg=d, ¥ primer & =
¥3 ¥ opaque # A& FFAIE Clearfil # All-
bond = opaque #X AL A AHEgE
F43 opaque HIAAANAN FE7t dojteh. o]
t €% 4-METAA A1 Qa2 =279
A4 70| primer o] oA &3 AH3}E
EA5EE gART A D Ho] +rTE AAL
3o gleh. 22 240 AFF Superbond &
40%7F 543 HAA AAHAA £271 Lo}

°l



S WA Panavia © 25 A4 dA% A&
HAA AN A £2]7}F dolst). o)A vlRvtN =
Panavia 7} Superbond B¢} %713 filler 7} ®o] &
FrEo] oM gl By 27 ARYE A
A F gt

Z S Panavia© All-bond 9} Superbond o ¥}l
HAQEAFRTE gL 2Bkoy FEAYY B
FLFZRE R @A) AEA=I A9
FAE R, T8 H39 FALAYFE B Eo}
A Panavia7t WI7FA A4 ddS F5€
Az YA 7 WeA, WTFHel F&
AEYL € F AR 3§ 8 7e 2ol
479 A% ¥ sk, A A=8olm
2 QoA 235y ot oEe ddo) glee
& F A

F49 20 BiHE TASFEEY BAEA &
A a4 979 933 828 F479)
Z¥EE FANE & e olAE EA9)e]
2% b AR FEs BolAH yfAol %
3, HFA opaque HATY AFL AWzt &
Fo] 4% S-S MNE g8 B A3 ¥
239, opaque # I I B} o 73 AFL ol&
F e 559 A3 g 2 REEA V)
AZQL AN, &9 ojF ¢ A& Adyor
A EAAM S shade & ZFE opaque B A
g d79 ool AZiEn itk

N.Z E

AZE F&€ INE & U= opaque FFo)
I M F79 =AY S d3E ALY
48X Y% aluminum oxide £ sandblast  A]H 3}
diamond point 2 A AR HFAD F, A
A BE 24 A3 thermocycling 3t ©1F 128 &
A, 283, WA 1728 270943 371C 2529
BHA ¥ Instron &2 AGEYFEE S48 o}
&3 2 FES Iud.

1. Clearfil, All-bond, Superbond+ aluminum
oxide & sandblast & F¢] diamond point £ X
g TR A@Eo] Eskov), Panaviad 7
S+ fr9ztolst igich

2. 242 BAA All-bond, Superbond & ZE
go] ZAHA oY Clearfil ¥ Panavia & #9
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aol7t YA
BAR Y BJEA Clearfil, All-bond® 543
opaque Bl AHANA FEa] =g},

. FAR S FFA Panaviat® EF A4 92

234 =AFEE HIA"GAN BgHQ,
Superbond & thermocycling A% &3¢ A9
AR #2337 =AeE A3 AQA
FYHRoU F42RA F 223G A%
40%7t 4% FAY A4 AN 2IRY
o}
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Fig 5. Failure between the metal surface and opa- Fig 6. Failure between the metal surface and opa-
que resin, Clearfil que resin, All-bond

Fig 7. Failure between Superbond and the venee- Fig 8. Failure between Panavia and the veneered
red resin resin
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— Abstract—

SHEAR BOND STRENGTH OF PORCELAIN REPAIR RESINS TO NONPRECIOUS
CERAMO - METAL ALLOY

Joon-Young Ann, D.D.S., Jung-Soo Bae, D.D.S. Dong-Hoo Han, D.D.S., M.S.D, Ph.D.
Department of Prosthodontics, College of Dentistry, Yonsei University

When the porcelain fused to metal restorations were fractured at the metal interface, various techniques
and materials for intraoral porcelain repair have been suggested.

The purpose of this study was to investigate the effect of metal surface treatment method and water
storage on the shear bond strength of four porcelain repair systems. : Clearfil(Kuraray), All - bond(Bisco),
Superbond C & B(Sun Medical), Panavia OP(Kuraray). After the metal surfaces of the specimens were
sandblasted by aluminum oxide or roughened by diamond point, they were stored in double deionized
water(24 Hr., 37C) and thermocycling was performed(24 Hr,, 1024 cycles), and again half of specimes
were stored in water bath(2 Months, 37C). Mean shear bond strength and mode of failure were recorded.

The results of this study were obtained as follows:

1. Differences were observed between the sandblasted and diamond - treated specimens in Clearfil, All -
bond, and Superbond. No statistically significant differences were observed in Panavia.

2. The 2-month storage time significantly affected the bond strength of All-bond and Superbond. No
statistically significant differences were observed in Clearfil and Panavia.

3. The failures were observed at the interface between opaque resin and the metal in Clearfil and
All-bond.

4. The failures were observed at the interface between opaque resin and veneered resin in Panavia.
The failures were observed at the interface between opaque resin and veneered resin in Superbond,
but 40% of them were fractured at the interface between the metal and opaque resin after 2 - month
storage time.
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