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Table 1. Primers and auto-polymerizing resin investigated in this study

Trade name Manufacturer Fuctional monomer
/trader
Cesead Kuraray CO.,Ltd, MDP
opaque Osaka, Japan (dihydrogen phosphate)
Primer primer -
MR bond i?rll{u}'lamla MAC-10
o1 erica Inc -
" boxylic acid)
San Mateo, U.S.A. (carboxylic a
Powder PMMA
Super bond Sun Medical liquid 4-META
Resin Material C&B CO.. Ltd

(carboxylin anhydride)
Initiator TBB
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Fig. 2. SEM photographs of surface of specimens pretreated after sandblasting :
(a) No treatment, (b) MDP treated, (c) MAC-10 treated, (d) Silicoating treated.
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Fig. 4. FT-IR spectra of the surfaces of specimens treated with MDP and MAC-10.

Table 2. Tensile bond strength of 4-META/MMA-
TBB resin to Co-Cr alloy -

Thermocycle 0 Thermocycle 20,000

Group mean+SD(MPa)*  mean+SD{Mpa)*
No treatment 14.48+2.25 6.421+2.40
MDP 17.51+2.74 11.30+1.16
MAC-10 15.66+2.75 12.10+2.96
Silicoationg 16.23+2.54 11.90+1.25

* © Statistically significant by one-way ANOVA at «=0.05.
Bracket one denoted significant difference by Duncan’'s
multiple range at e=0.05.
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Fig. 5. Tensile bond strength of 4-META/MMA-TBB
resin to Co-Cr alloy.
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Fig. 7. SEM photographs of the cross-section of differently treated Co-Cr
specimens (thermocycle 0), (a) No treatment, (b) MDP, (¢) MAC-10, (d) Silicoating.
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Fig. 8. SEM photographs of the cross-section of differently treated Co-Cr specimens (thermocycle
20,000), (a) No treatment, (b) MDP, (c) MAC-10, (d) Silicoating.
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Fig. 9. SEM photographs of the fractured surface of differently treated Co-Cr specimen(thermocycle 0),
(a) No treatment, (b) MDP, (c) MAC-10, (d) Silicoating.
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Fig. 10. SEM photographs of the fractured surface of differently treated Cobalt-Chromium specimens (ther-
mocycle 20,000), (a) No treatment, (b) MDP, (¢} MAC-10, (d)Silicoating.
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ABSTRACT

EFFECT OF COBALT-CHROMIUM ALLOY SURFACE TREATMENT
WHEN BONDING WITH 4-META/MMA-TBB RESIN

Jae-Sik Jin, D.D.S., Kyo-Han Kim, Ph.D.,
Cheong-Hee Lee, D.D.S., Ph.D., Kwang-hun Jo, D.D.S,, Ph.D.

Department of Prosthodontics, College of Dentistry, Kyungpook National University

The effects of pretreatment of Co-Cr alloy, including two adhesive primers that contain
either MDP or MAC-10, and silicoating on the bond
'The results obtained as follows: .

- Strength of 4-META/MMA-TBB resin were investigated using FT-IR, SEM, and EDAX.

- In the SEM observation of surface morphologies, the sandblasted specimen exibited a very rough
surface, whereas the surfaces of the two groups primed with either MDP or MAC-10 were cov-
ered with a layer of primer, and the surface morphology of the silicoated specimen remained
almost the same after sandblasting.

- Before the thermocycling tests, the group treated with MDP demonstrated the highest mean
tensile bond strength and the sandblasted group showed the lowest bond strength.

- After 20,000 themocyling, the mean tensile bond strength of the sandblasted group exhibited
a 50% reduction in bond strength, while the others showed a 20~30% reduction.

- Observation of the metal-resin interface revealed that in all groups the resin permeated the
rough surface formed by sandblasting thereby producing a mechnical bond between the met-
al and the resin. It was also found that thermocycling resulted in a gap formation at the met-
al-resin interface of the specimens, and the sandblasted group exhibited a larger gap width
than the other groups..

- In fracture mode, all specimens indicated a cohesive fracture within the resin before thermocycling.
However, thermocyling produced adhesive failure at the edge of the resin-metal interface in
most specimens. The sandblasted group, which exhibited the lowest bond strength after ther-
mocycling, also demonstrated the largest area of adhesive failure.
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