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Fig. 1. Mold for fabrication of specimens.
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Table I. Materials used in this study

Product Manufacturer Number of
samples

Cimara® Voco GmbH 10

Vivadent Ivgclar Vlva.dent, 10
Leichtenstein.

Bisco Bisco, U.S.A 10
Ultradent Products

Ultradent ’

ragent  ysa 10




1.5

75

Fig. 2. Dimensions of specimen. (mm)

Table II. Composition of porcelain repair system

Fig. 3. Tensile bond test.

Product name Component
Vivadent Etchant Total Etch 37% phosphoric acid
Bonding agent Heliobond Bis-GMA {60%. tristhylene glycol
dimethacrylate (40%, initiators & stabilizers
Primer Monobond-S ethanol 50-52%, water, 3-methacryloxy propyl
trimethoxy silane 1%, acetic acid
Bisco Etchant Porcelain Etchant 4% hydrofluoric acid
Bonding agent One-Step biphenyl dimethacrylate(BPDM) 15-40%,
hydroxyethyl methacrylate(HEMA)
15-40%. acetone 40-70%
Primer Porcelain Primer ethanol 30-70%, acetone 30-70%.
silane 1-10%
Ultradent Etchant Porcelain Etch 9.5% hydrofluoric acid
Bonding agent. PQl 2-hydroxyethyl methacrylate (HEMA)15%,
comphor quinone >1%
Primer Silane isopropanol 92%, methacryloxy propyl
trimethoxy silane
Voco Etchant No etching system

Bonding agent
Primer

No bonding system
silane
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7. AMPagA 7 @& %k*o‘ Hjon, Tukey 4
A Y 2EH A AR E Voco, Ultradent™
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Table III. Mean tensile bond strength (MPa)

Tensile bond

Group strength (MPa) Grouping
Mean®SD
Vivadent 7.4+34 A
Bisco 92+23 A
Ultradent 14.2+3.2 B
Voco 19.8+6.5 B
Control 41.5x104 C

i %J

/"N . ‘ " '»
o P L )
Fig. 5. SEM phowgraphles showmg fracture sur-

face of control group(x500).

152

(p<0.05).
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Fig. 4. Mean tensile bond strength (MPa)

Fig. 6. SEM photograp}nes showing fracture sur-
face of Vivadent group(x2,000).



Flg 7 SEM photographles showmg fracture sur-
face of Bisco group(x2,000).

Flg 9 SEM pho‘wgrap}nes showing fracture sur-
face of Voco group(x2,000).
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Fig. 8. SEM photographies showing fracture sur-
face of Ultradent group(x2.000).
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ABSTRACT

TENSILE BOND STRENGTH OF FOUR
PORCELAIN REPAIR SYSTEMS

Young-A Jeon, D.D.S,, Byung-Duk Yang, D.D.S.,, M.S.D.,
Ho-Jin Lee, D.D.S., M.S.D., Ju-Mi Park, D.D.S., M.S.D., Ph.D.,
Kwang-Yeob Song, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Chonbuk National University

Statement of problem. Dental ceramics exhibit excellent esthetic property, compressive strength,
chemical durability, biocompatibility and translucency. However, it suffers from inherent brittle
fractures. Various techniques and materials for intraoral porcelain repair has been suggested.

Purpose. This study is to compare the tensile bond strength of four commonly used porcelain
repair systems (Vivadent, Bisco, Ultradent, Voco) and to insure the best system for the clinical
application to the fractured porcelain.

Materials and methods. A total of fifty specimens were fabricated. Specimens were stored
in 37C distilled water for 7 days and thermocycling was performed(1000 cycles), and subjected
to a tensile force parallel to the repair resin and porcelain interface by use of an Universal Testing
Machine.

Result.

1. Voco showed the highest tensile bond strength. In decreasing order, the tensile bond strength
of the other materials was as follows : Ultradent, Bisco, Vivadent.

2. There was a statistically significant difference between the porcelain repair systems{(Voco,
Ultradent » Bisco, Vivadent) (p<0.05).

3. SEM examination of prepared porcelain surfaces revealed that the surface treated with Voco
showed brittle fracture. However, Ultradent, Bisco and Vivadent showed ductile fracture.

4. All specimens treated with four porcelain repair systems showed adhesive failure between porce-
lain and composite resin.

Key words : Tensile bond strength, Porcelain repair system, Fracture
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