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&3t 7144 fFAREE FofstrE dR e,
o= ook A3es 047194311 Matsumura
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o] AHEe 28] S4sirtal Harstgieh,

EALRAGETHY A FF w5 R3S T

RrsHA S, =Aeh 58 R Aol
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%) g 477k Bagh Aol olel A A
aHAEe Y uE B 44 A
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watel 2447k R4 RET T, 244@

thermocycling A 2slo] Universal testing
399 Fi27 A AWS vt 4
Sl Bl $ele] A el flow, Tl
58 W RUHOR oy Avjni 2 ¥

[ = |
o ARAHAE=E ST A g AdS &
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machineC.=

Cr-Be A9 Rexillum II(Jeneric Industries
US.A)E ARSI, =X S8 Es vAES
vko] Agtgo] £ Ceramco I (Ceramco, Inc.
U.S.A.)¢ 629 Paint—O—Pak¥ body porcelain
Huko ALgEon o) CA B Bl
WA AHE-E L9l ClearfilR Porcelain
Repair System, Scotchprime™ porcelain

bonding system, All-Bond™ universal dental

adhesive system= AR5 CHTable 1)
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Table 1 Porcelain repair systems uscd

Porcelain repair system Bonding system Resin Manufacturer
All-bond BPDM BIS FIL-M Bisco Dental Product
’ I1., U.S.A.
Clearfil MDP Photo Clearfil Kuraray Co. J. Morita
Bright Cor. Japan
Scotchprime BIS-GMA Silux Plus 3 M, St. Paul. Minn,
+ HEMA U.S.A.

= Y a5Ho] B a3 SAjubEede] A
< A7 el 34 hard base plate wax=
740 9.0m &°] 3.0mEE YdEol wax
patterne 15071 Al&gE & olF 30709 wax
pattern %ol 27 3.0m Z°] 1.5m7} =5
e FUL Bk 3070l
ol 217 6.0mm Zo|1.5m7} HES Y-S o
ol =A7 Zetoll 48 4 e s BAS)
o 30t} UM A 90709] wax patterne 22t 30
N Ui=o] Al 39 opaque porcelain®} body
porcelaing FAst¢eH, Uz 3071= a4
o] B =3 Ao AT 4 lEE S
(Fig. 1)

wax pattern®| 5

oZ:

o

il N —

) O L )
Ry ot -
L8 e d e w
s 1 =1 =

Fig. 1 Schematic representation of metal specimen (um)

A wax pattern 52 QAT vEAIQl Hi-
temp 2(Whip Mix Corp., Louisville, Kenturky,
U.S.A)& AFmfEste] Fxeqlt, F2AS

carbide bur 2 dvkgt 3 126 50um aluminium
oxide(Biobond aluminium oxdie ; Densply
International Inc., U.S.A.)2 blasting 3}, %
w1 A2 7] off Al sk,

AAE F2AE Ak ARt & 30709 AJHE
EAE S B YAl AEYY] & E

= 19 opaque porcelain 7} body porcelaing

7Hgrit# 100)9J0llA F==5HA nfsial A|l2skg
t}, oA FAE AJHo|A, body porcelain”}A|
4T AE bodyFolAMe FHE opaque
A3t A& opaquezol A9 uHA

6.0mmE] = 2019 body~‘77}
F49) =30] 1/39 9=, 4

=
7g0] 3.0mnE]= &4l body S7HA| é—* ek AJHES

Akt AJHS Fo] AR 2H A2 7Y
Y=g
ZHE A|HE coarse diamond bur(101, shofu

Inc)& AJEo] WL 727 &ALt o]ehA 7R
SdE Ao #o]7F 1.0m= =S base plate
wax® dam® GHT %, BAGRE AHE 42



Az3AR] AAHRZ gl 2le ol curing?t +,
wax dams A AskTH

(L) AlEe| 2|

NS =4 P 2 a8 =
27y FEsto] 3T CEREY] kol 24417
HARE & 5% 55T Y 2% 80% cycle®
30z7t 2] H4), 244750} therocycling ]

2] SFRTHRE= 1)

—

jig & AIZsle], Universal testing machine
(Instron 6022, U.S.A)°I4] cross head speed 1
m/minl.2 AP EE =45 thEE 2, 3)

—

7} Group?] =58 #x1ake] A3tz o] Ht gk
I} Duncan#| 9] thg 244 &gt 7 Groupt
2 A5G HRel Aol 2 Group?] A&
Table 2-10, Fig. 33} 2},

A EQle] wE A Y| Ajo|E HlaLste] B
AR BE 2SS 1Y A3 oo &
A oA dofd Aol -, F4H 9]

S

o] Z71E4E Aslelo] 7

-

t}.(Table 2, Fig. 3)
2t7] AE 5 EAlouet abdE Heda
A S A, All-Bond® 3 oAM=

EAuele) 5 @ Fwo] 13 RFERE 1o

AgE o= foAtol7t glglou, 245HY v
o] 9/30]AF0 8 Z7tE ASHTIL S5t}

(P€0.05).(Table 3)

Table 3. Mean shear bond strength of repaired
porcelain with All - bond ( MPa)
Group Mean Duncan groupin
3 3.069 A
2 2.536 A
1 2.358 A
4 1.631 B
5 1.225 B

Clearfil2 53t F-¢o| A= EAFo)A ot
Ho| Yolsgre] Agtelo] 7V $4319T, B4
W) Zo| Z71E4E gaslgon, F4wo]| 1
T EHEE 23] 7 SHttHTable 4).
Table 4 Mean shear bond strength of repaired

porcelain with Clearfil ( MPa)

Group Mean Duncan groupi
2 2.946 A
1 2.924 A
3 2.620 A B
4 2.340 AB
5 1.368 B

Scotchprime 2.2 453t 7$-o A= Bodys9
A apdo] whAEglon At o] 7 w3,
B9 0] Zo] 27} A2 Z2EY1(P0.05),
%4.\‘301 BE lesd 73%01]%
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Table 2. Mean shear band strength of porcelain repair systems ( MPa )

Resin \Group 1 2 3 4 5
All bond 2358 2.536 3.069 1.631 1.225
Clearfil 2924 2.946 2.620 2.340 1.368
Scotchprime 372 2.054 2.050 1.995 0.000
Mean 2998 2.512 2.580 1.989 0.864
;‘;’:;ﬁg A A A B c

( Groups with the same letter do not significantly different, alpha=.05)

MPy

Giroip 1 Cigoup 2 Girowgp 3 Ceroup 4 Group 5

Fig. 3 Mean shear bond strength of repaired porcelain with Scotchprime ( MPa )

Table 5. Mean shear bond strength of repaired porcelai e 2 245 271 99 tHTable 5).
o P sl aby Bolofutet A 7} g YA
Croup Mo Dunoan grOWPI 1oyl BodyZolA] o] AL
H 3712 A -
. Az7tel F-eJAtol7E §13lom(Table 6), opaque
3 2054 B ]
SolA s E 99t F4Ho] /328
2 2.050 B )
L (Clearfil @ All-bond® AT % =7}
4 1.995 B
ime ofu]a] Tha = 8
5 di6a it Scotchprime ©H]8] Tha A UERSTHTable 7,




L BEHY ko] 2/3 oJHE Htode
ClearfﬂOﬂ/\iA Asteo| ¥|wA =4 vehyc
(Table 9, 10).

Table 6. Mean shear bond strength in Group 1( MPa)

Resin Mean Duncan grouping
Scotchprime 3712 A
Clearfil 2924 A
All - bond 2.358 A

Table 7. Mean shear bond strength in Group 2 (MPa )

Resin Mean Duncan grouping
Clearfil 2.946 A
All bond 2.536 AB
Scotchprime 2.050 B

Table 8. Mean shear bond strength n Group 3 (MPa )

Resin Mean Duncan grouping
All bond 3.069 A
Clearfil 2.620 AB
Scotchprime 2.054 B

Table9. Mean shear bond strength n Group 4 ( MPa )

Resin Mean Duncan grouping
Clearfil 2340 | A
Scotchprime 1.995 AB
All - bond 1.631 B

Table 10. Mean shear bond strength in Group 5 (MPa )

Resin Mean Duncan grouping
Clearfil 1.368

All - bond 1.225

Scotchprime 0.000 B

L
Ao} 454 S 2iste] AT EAhEA Ao
S, o] BE wEEYeu dHn 349
Aol dolkon], =4 9 F
S s A9 23

FEATNN BYHEE ebThEE 4)

m&v

AEAE B4 2RAGEY, w4 2B
porcelain laminate vener, &JA-& ZA]| zjo} U

o8], A3 Tk}

El_4 5, 10, 16, 21, 31, 46, 47,

porcelain inlaysoll AREE L

g HRolA S-E-FolAAL %

]:]
A5 2 715 A oY B-OMHOH =
A o] updo] of7]| =1 §Jrhe 3,12, 52,63, 67
At ZXA| 2 4A silane coupling agent +
VA HE A F2E|o] FHE HIAAFOZH

\
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vinyltriethoxysilane, r — methacryloxy —
propyl trimethoxysilanes9 organosilane
coupling agents 7} =A] 58 %o AREE|IL
go0, 0|59 EAjgto] BouIGE Aviuw
Flg 42]_ 7];}_]—4‘(15‘ 17, 217, 49)'

0 CH,

CH, - O

(L |
CH, 0‘:|» $i.CH,-CH,-CH,-0.C-C=CH,4
CH, - ©

methacryloxypropyl trimethoxvsilane
v H,U
- CHOH
U {.J] 0 Uh
os.rJ[H HIJO a,rn -CHypCH - O-C-C=CH,
U OH
surface ol the porcelan toath
- H,0
O OH () CH,
0 - .lmi = 1) IH1 CH;-CH,;-CH,- 0O l"l -0 Cly
I I

0 9]

surfa. e of 1the poreclain tooth

OH O CH CH, -
o
Rl‘]%lt!ﬂ}l }ll'](—CCH{ CH; J‘l’h
l}il Couk m
Ceramic surface silane coupling agent BiG - GMA

Fig. 4 The chemical somposition of
methacryloxypropyl—-trimethoxysilane and its
reaction to the porcelain

ojepte Hhgor =Ajof A%e o]F+ silane
coupling agentE THEH ZAjo A3 AREgO
2 olF YAtA oz Ko} vlgtAst 36k Aglo]

7Hsst gl

2 Aol ARRSE =R R8Il Al -
bond, Clearfil, Scotchprime X% silane
coupling agentZ primer® 7HA|3L =, All -
bond®| 9= =AY} F&ollth3t primert 27}
Qlom ARl F45 primers WA EE3}]
FE% Eofolrt, =Aol %It ke A=
Adsts Z Aol primere r-
methacryloxypropyl trimethoxy silane2 =
silane dioxideE FAE 0 235lo] =A]ofqt a7}
Ik, 4T 28 AN FH 2P B0
=% primer= BPDM(Bisphenyl Dimeth —

ol

acrylate) 2.2 F719] phenyl”|7} single bond=
Adgomels) Hep et AgS o4 9
t}. (Fig. 5)

749 H24E dof £ opaque resin
dual cure system ©2 base(BIS — GMA+
HEMA(Hydroxyethylmethacrylate)+P—
Tolyliminodi—ethanol + Camphoroquinins +
Filler)2} catalyst(BIS — GMA + TEGMA +
Bz202 + Filler)2 FAEH, baseAHA o2
light curingdto] ARE8 = QLo catalystt &

ot ARgRro =M Kok At A%k A2 4 3
t}, Clearfil porcelain repair system< 2|2
Al porcelain bond®} new bond(catalyst,
universal)E FFH 404 AMSSHEE Hof Q=
o], o]52 X% MDP(10-Methacryloyloxydecyl
Dihydrogen Phospoate)& 7HAH, =4 2 F<4
1} oFebA] A%k o] &t (Fig. 6)

Scotchprime=> r— methacryloyloxydecyl tri
— methoxy silanes EA|¢ 49 A3A| primer

2 AMgsh, JHA 2= BIS-GMA+HEMA7Z} &
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£} L

CHy=C-C-0:CH;-CH;-0-C @

CH,

Fig. 5. The chemical composition of BPDM(Bisphenyldimethacrylate)

CH,

H2C 'f"'f

LR

"'-{' 0-CH,-CH,-CHy CHy- CHy - CHy-CH,-CHo-CH- CH, -0-P-OH

Il
L8

8

Fig. 6. The chemical composition of MDP(10 —MethacryloyloxydecylDihydrogen Phosphate)
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HI 1 Thermocycling machine F 2 Assembly used to determine shear strength of
porcelain repair system
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= Abstract =

A comparison of the shear bond strength between porcelain repair systemsand
fractured surface of porcelain-fused-to-metal restorations

Jeung Won Choi, D.D.S,, Dong Hoo Han, D.D.S., M.S.D., Ph.D., Chang Mo Jeong, D.D.S., M.SD.

Department of Prosthodontics, College of Dentistry, Yonseal University

Although dental porcelain demongtrates lasting esthetic results, it suffers from inherent brittle
fractures. Various techniques and materials for intraoral porcelain repair has been suggested.

This study investigated the in vitro shear strength of three porcelain repair systems according to
aspects of the porcelain fractures.

The purpose of this study was to evauate the shear bond strength of three porcelain repair
systems(All-bond, Clearfil, Scotchprime) according to fractured surface of porcelain - fused - to -
meta restorations. For this study specimens were divided into five groups : group 1 represented
fracture occurred at body porcelain layer, group 2 represented fracture occurred at opague
porcelain layer, group 3 represented fracture including 1/3 of metal exposure, group 4 represented
fracture including 2/3 of metal exposure, and group 5 represented all metal surface was exposed.

Specimens were stored in double deionized water(24Hr, 37C) and thermocycling was
performed(24Hr, 1080cycles), and subjected to a shear force parallel to the repair resin and
porcelain interface by use of an University Testing Machine.

The results of this study were obtained asfollows:

1. In group 1 and 2, bond strength was relatively high, and bond strength showing reducing

tendency as exposure of metal was increased.

2. In group 1, bond strength was relatively high, and no significant differences in porcelain

repair system.

3. Ingroup 2, 3 and 4, All-bond and Clearfil provided significantly higher bond strength than

scotchprime.

4. In group 5, bond strength was the lowest among all groups and especially in case if

Scotchprime.
5. Cohesive failure was observed in group 1 and 2, adhesive failure was observed in group 5,
and cohesive / adhesive failures were observed in group 3 and 4.



