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ERE Vita VMK-68 body porcelain(Vivadent/
Degussa Corp,, Liechtenstein)$ AH&-8tA 3L, =4
EAAGA 2 B, 22de Table 17 2
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@ AHEA

Brass mold(Fig. D& ©1&3t A% 8mm, F7
5mme EAAHE AF3AY. FHFFE o8&
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31901 vibrating machine2 2 FHU2 5T
F B2 AASA.
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AnpRI(BM)Z FLEA drtstdch. EAAES
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Table 1. Materials used in this study.

Fig. 1. Brass mold for making porcelain cylinders.

stainless steelZ A|Z¥ 273 12mme] FE& o
43t ZA7tEEE oladE YA v B3tz
A& thololZ = H7](Beuhler Ltd)E AHR3H
Autd ZAH] HYP3A ZHol Tmm7t HEFH
FHE Ak 2H9 ARVE EF38HA77]
A3 FHlE AEE Ak jigd AN F =
ARG 240grit SiC AP 2 AAnlglon, oo &
FEE 257 A3FHso dxAZG.

@ A¥Eg Zaxg 2 4%

AGE Al8E TF 204 12702 YR
o, Z& T Table 28} Zo] #7333, 1~3¢2
Z =ARHAAE AzA2] Al o2t =3
B9 M F, A38F48 FYFig. 2, 3
o] &3t Az FAY HFHTE AL
HHEQE, 4~7EL EAEAL 37% HPO, gel2
2% ¥ Scotchprime2Z E=AFHE A28t
on, 8~11FL 8% HF gel2 ¥4% % BISCO
porcelain primer2 EA W& Mg} sho] 459 N2

Porcelain Primer
1. Scotchprime(3M, St. Paul. MN,, U.S.A)

2. Porcelain Primer(BISCO, Downers Grove, IL, U.S.A)
3. Clearfil Porcelain Primer(Kuraray Co., LTD. J. Morita Co, Osaka, Japan)

Composite Resin .
Silux II(3M, St. Paul, MN, U.S.A)

Al o S

Bisfil(BISCO, Downers Grove, IL, U.S.A)

Photo Clearfil Bright(Kuraray Co, LTD,, J. Morita Co.,, Osaka, Japan)
Poly - Fill(Pro - Den Systems, Inc. Portland, Oregon U.S.A)
Pekalux(Bayer Dental® D-5090, Leverkusen)
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Table 2. Summary of Test Groups.

Group 1. 37% H:PO,/Scotchprime/Scotchbond 2 Adhesive/Silux (SP/S
Group 2. 8% HF/Porcelain Primer/Dentin - Enamel Bonding Resin/Bisfil (AB/B)
Group 3. 40% HiPQ,/Clearfil/Photo Clearfil Bright ~ (CL/PO)
Group 4. 37% HsPO./Scotchprime/Dentin - Enamel Bonding Resin/Bisfil (SP/B)
Group 5. 37% HsPOu/Scotchprime/Clearfil/Photo Clearfil Bright (SP/C)
Group 6. 37% HsPO./Scotchprime/Enamel Bonding Agent/Poly - Fill (SP/PF)
Group 7. 37% HsPO./Scotchprime/Gluma Bonding System/Pekalux (SP/PL)
Group 8. 8% HF/Porcelain Primer/Scotchbond 2 Adhesive/Silux (AB/S)
Group 9. 8% HF/Porcelain Primer/Clearfil/Photo Clearfil Bright (AB/PC)
Groupl0. 8% HF/Porcelain Primer/Enamel Bonding Agent/Poly - Fill (AB/PF)
Groupll. 8% HF/Porcelain Primer/Gluma Bonding System/Pekalux (AB/PL)
Groupl2. 37% HsPO,/Scotchbond 2 Adhesive/Silux (no silane)

AlUL 37C FF5o 48A17 BA3IHd.

® AGHALEY &5H

AGHEZEY 53¢ 98k, A7) (Ins-
tron, Model 420D A& A|¥& FA 9 AW S
AZ8}QP3, &% 500kg®] compression load cell&
0] 83+ 1mm/min® cross - head speed 3ol A A]
d& AN e, dd5e £ 35S &3
¢ F, olz¥E AIAEE THHk(Fig. 4.

Fig. 2. Stainless steel mold for bonding composite resin
to porcelain specimen.

Fig. 4. Shear bond strength test(Instron, Model 4201).

Fig. 3. completed specimens. 2E AYTe A9HIAZEE Scheffe’s test 2
t-testE ©]8-3to FAFHLE HFsrh. A7LA

g Byu e Basan. pre dagery  FAZUAYUAE Q24 AN B =R
silane coupling agent® =¥ 3= &I Sihx &F A A ¥ FHd ERHALE Ae3te] FAed
#7-2 A28t AH(Fig. 3). ol¢t Zo] Ay v A3, SP/STe] 16.68+ 3.35MPa, AB/Bio] 16.17

_57_



+1.60MPa, CL/PCi°] 12.14* 1.84MPaE 2.
SP/S¢} AB/Bi-°] CL/PCL R A1 o2 #2935
=2 AF8E Jeld i) Silaned A3 A &
ZTE 4.5110.78MPa] H&FHHL Ho o
o Hd] A3 ¥ HAES BYrHTable 3,
p<0.05).

Soctchprime®. BISCO Porcelain PrimerE 2+
EQEHA X F 559 EFEUILE =4
228 H9-, Scotchprimes AME-3 ZF$d o]
AE Silux, 11E 16.68+ 3.35MPa, Bisfile 16.23+
4.54MPa,’ Photo Clearfil Bright& 13.75+ 2.89MPa,
Poly - Fill& 14.74+ 4.08MPa, Pekalux 6.51% 2.
58MPa2] 12¥-g YERdo] PekaluxE AR
SP/PLT-. ool A] 4o BAHeR Fog A3
datolE UESIR, o] F 477l FAFeR
Fojdt XpolE HolA ekt (Table 4, p>0.05).

BISCO Portelain Primer® AH§- 799 101X
Silux I 12.13%2.37MPa, Bisfile 16.17+1.60
MPa, Photo Clearfil Bright® 9.91 4.59MPa, Poly -
FillZ 10.78+1.99MPa, Pekalux= 7.36%2.16
MPa8) w=48< R Bisfile AMEE Fo] b3
EL B3 5w AAH(p<0.05), Silux II, Photo
Clearfil Bright, Poly - Fill Ato]}, Photo Clearfil Bri-
ght, Poly - Fill, Pekalux Atolol A= fol3 32
ol g vehl ] gstti(Table 5, p>0.05).

T-testZ 53 A5 27 T Silux I,
Photo Clearfil Bright 2 Poly - Fill Scotchprime}
Zol A3l Aol HE Ao BISCO Porcelain
Primer9} AH&-AIRTE F& H3AEe Jehliig
(P<0.05, Table 6).

AlH o] A FAL silaned A A g Bz

T RE AWM T B Awat
olo| A &AL, SP/PLE AB/PLTIAE 2zt
25% 9] 73go A} B ARAA Hd g
Hoon(Fig. 52), YHA] ZE AlWANE 2%
ZAAA Ev ZARA Z AAAN BgE
w8 Fd-E el ick(fig. 5b).

Table 4. Mean shear bond stigngth of five composite
resins with Scotchprime(MPa).

Group Bond Strength Scheffe Grouping

SP/S 16.68+ 3.35 A

SP/B 16.23+ 4.54 A

SP/PC 13.754 2.89 A

SP/PF 14.74+ 4.08 A

SP/PL 6.91+ 2.58 B
n=12per group
0=0.05

Means with the same letter are not significantly diffe-
rent '

Table 5. Mean shear bond strength of five composite
resins with BISCO Porcelain Primer(MPa).

Group Bond Strength Scheffe Grouping
AB/B 16,17+ 1.60 A
AB/S 12.13+2.37 B
AB/PC 9,91+ 4.59 B C
AB/PF 10.78+1.99 B C
AB/PL 7.36% 2.16 C
n=12per group
a=0.05

Means with the same letter are not significantly diffe-
rent

Table 6. Effect of porcelain primers on five composite
resins(MPa).

Table 3. Mean shear bond strength of porcelain primers Scotchprime ~ BISCO Porcelain Pri-
(MP a). mer
Group Bond Strength Scheffe Grouping S 16.68+ 3.35 12.13+2.37 1
SP/S 16.68+ 3.35 A . B 16.23+4.54 16.17+ 1.60
AB/B 16.17+ 1.60 A PC 13.75+ 2.89 9.91+4.59 t
CL/PC 12.13+1.84 B PF 14.74:+ 4.08 10.78+1.99
no silane 4.51+0.78 C PL 6.91+ 2.58 7.36+2.16
n=12per group n=12per group
a=0.05 a=0.05

Means with the same letter are not significantly diffe-
rent

t  Significant difference between Scotchprime and BI-
SCO Porcelain Primer



Fig. 5. Bond failure mode(20x).
a Adhesive failure in the composite resin/porcelain interface.
b. Cohesive failure in the porcelain.
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Fig. 6. Schematic diagram of chemical reactions occuring between silica-containing surface of
porcelain and silane coupling agent(methacryloxypropyl trimethoxysilane)

HE A & XﬂZ:ZM] o3 FHE EFgA&
—?-2}3}‘31 AeHAZ=E 53T ZFA Scotchp-
rims/Silux II&2 16.68+ 3.35MPa, BISCO Porce-
lain Primer/Bisfilit < 16.17% 1.60MPa, Clearfil Po-
rcelain Primer/Photo Clearfil BrightT 2 12.13+ 1.84
MPa2 o] Scotchprime/Silux I3 BISCO Por-
celain Primer/Bisfili# @] Clearfil Porcelain Primer/
Photo Clearfil Bright7Ht} = :«.-:
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Fig. 7. Scanning electron micrograph(x 200).
a. Cross sectional surface of PFM specimen.
b. Cross sectional surface of porcelain specimen.
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3 B3 AE ARE 7%, Scotchprime/Silux 11
3 BISCO Porcelain Primer/BisfilZ ©] Clearfil Por-
celain Primer/Photo Clearfil BrightT 2.t} 2 &
28 2127 (p<0.05), Scotchprime/Silux 11T
3 BISCO Porcelain Primer/Bisfilit AFolol= £
Aoz Fo]3t Harg atol & HolA ekt (p>0.
05).

2. Scotchprime™ 7 AL&-d H-$-, @829
A& e Silux I(16.68+3.35MPa), Bisfil(16.23
+4.54MPa), Poly - Fill(14. 74+ 4.08MPa), Photo
Clearfil Bright(13.75+ 2.89MPa), Pekalux(6.91+
2.58MP2) ¢} €02 ZAFG o BAY foe
A AHP>0.05).

3. BISCO Porcelain Primerst &7 A8 A%,
H3al e H3ae Bisfl(16.17+ 1.60MPa), Si-
lux I1(12.13+2.37MPa), Poly- Fill(10.78+ 1.99
MPa), Photo Clearfil Bright(9.91+ 4.59MPa), Pe-
kalux(7.36+ 2. 16MP2) 9] €22 Za3goy 5
AR f-o4& 8181t p>0.05).

4. ¥¥9 2 Silux I, Photo Clearfil Bright, Poly -
Fille] 7%, Scotchprimed} o] Al§-3led L Ao
H2ZA 729 BISCO Porcelain Primers} #o] A}
23l mAle HAFS BLERY 2 HIAHe
YEH A vH(p<0.05).
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THE EFFECTS OF PORCELAIN PRIMERS ON THE BONDING
OF COMPOSITE RESINS TO PORCELAIN

Myung -Ju Back, D.D.S., Ju-Mi Park, D.D.S.,, M.S.D
Tae-Seong Bae, M. E. Charn-Woon Park, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, College of Dentistry, Chonbuk National University

This study investigated the effect of porcelain primer on bonding of coomposite resin to porcelain
surface. In order to test the bond strength between porcelain and composite resin, porcelain cylinders
were embedded in acrylic resin, and polished with 240grit silicone caqrbide paper. :

The specimens were divided into twelve groups. All specimens were treated with three porcelain primers
and bonded with five composite resins. All test groups were stored in 37C distilled water for 48hours.
Shear bond strengths were measured with Instron(Model 4201) at a cross-head speed of 1Imm/min.

The obtained results were as follows :

1. Sootchprime/Silux Il group and BISCO Porcelain Primer/Bisfill group showed significant higher
bond strengths than Clearfil Porcelain Primer/Photo Clearfil Bright group(p<0.05). And there was no
significant differences in bond strengths between Scotchprime/Situx II group and BISCO Porcelain Pri-
mer/Bisfill group(p>0.05).

2. When composite resins were used with Scotchprime, the bond strengths were decresed Silux 11 (16.
68 3.35MPa), Bisfil(16. 23+ 4.54MPa), Poly - Fill(14. 74 4.08MPa), Photo Claearfil Bright(13. 75+ 2.89
MPa) and Pekalux(14.74+4.08MPa) in order, but there was no statistical significance(p>0.05).

3. When composite resins were used with BISCO Porcelain Primer, the bond strength were decreased
Bisfil(16. 17+ 1.60MPa), Silux 1I(12.132.37MPa), Poly - Fill(10. 78+ 1.99MPa), Photo Clearfil Bright
(9.91+ 4.59MPa) and Pekalux(7.36+ 2. 16MPa) in order, but there was no statistical significance(p>0.
05).

4. Silux II, Photo Clearfil Bright and Poly-Fill used with Scotchprime showed significant higher
bond strengths than BISCO Porcelain Primer(p<0.05).



