— ABSTRACT

SHEAR BOND STRENGTH OF REPAIRED COMPOSITE RESIN RESTORATIONS

Soo-young Choi, Sun-Wa Jeong*, Yun-Chan Hwang, Sun-Ho Kim, Chang Yun,

Won-Mann Oh, In-Nam Hwang

Dept. of Conservative Dentistry, College of Dentistry, DSR, Chonnam Nati onal

Dept. of Dentistry, College of Medicine, Seonam Uhiversity*

This study was performed to evaluate the interfacial shear bond strength of base (direct and indirect) and

repair composites with aging and surface treatment methods.

Direct composite resin specimens (Charisma®, Heraeus Kulzer, Germany) were aged for 5 min, 1 hour, 24
hours, and 1 week in 37C distilled water before surface treatment, and then divided into five groups:
Group 1, grinding; Group 2, grinding and application of bonding agent; Group 3, grinding, etching with
37% phosphoric acid for 30sec, and application of bonding agent: Group 4, grinding, etching with 37%
phosphoric acid for 30sec, silane treatment, and application of bonding agent; Group 5, grinding, etching

with 4% hydrofluoric acid for 30sec, silane treatment, and application of bonding agent.

Indirect composite resin specimens (Artglass®, Heraeus Kulzer, Germany) were aged for 1 week in 37C
distilled water and divided into seven groups: Group 1 - Group 5, equal to Charisma specimens: Group 6,
grinding, etching with 37% phosphoric acid for 60sec, silane treatment, and application of bonding agent:
Group?, grinding, etching with 4% hydrofluoric acid for 60 sec, silane treatment, and application of bond-

ing agent.

The repair material(Charisma®) was then added on the center of the surface (5 mm in diameter, 5 mm in
height). The shear bond strength was tested and the data was analyzed using one-way ANOVA and the

Student-Newman-Keuls test.
The following conclusions were drawn.

1. The shear bond strength of Charisma® specimens aged for 1 hour was significantly higher in Group 2
and Group 5 than in Group 1 (p{0.05), and that of Charisma® specimens aged for 1 week was signifi-
cantly higher in Group 3 and Group 5 than in Group 1 (p¢0.05). No significant difference was found in

the bond strength of specimens aged for 5 min and 24 hours.

2. In Group 2 of the Charisma® specimens, there was significant difference between the bond strength of

24 hours and that of 1 week (p<0.05).

3. In Group 4 of the Charisma® specimens, the shear bond strength of specimens aged for 24 hours was

significantly higher than the others(p{0.05).

4. There was no significant difference between the shear bond strength of the Artglass® specimens.
5. Most of the Charisma® specimens showed cohesive fractures. Artglass® specimens that were etched

with acid (phosphoric or hydrofluoric) for 30 sec showed more cohesive fractures.
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Table 1. The shear bond strength (MPa) of composite resin.

(mean*S.D., n=b)

Surface Charisma® (B1) / Charisma® (A3) Artglass® (DB1)/
treatment 5 min 1 hr 24 hr 1 wk Charisma® (A3)
Group 1 24.35+8.05 18.37+5.67 26.95£6.69 17.48+2.25 24.48+4.79
Group 2 28.46+3.92 28.94+3.17 32.39+2.95 22.76+6.06 23.31+9.56
Group 3 27.30£8.29 24.91+5.44 34.03+7.28 26.15+4.23 22.06+7.66
Group 4 23.46+5.65 24.74+4 61 38.23+2.64 23.63+2.76 27.71£6.01
Group 5 28.25+6.51 30.34+8.33 32.11+£7.12 26.26+5.58 28.06+8.62
Group 6 26.73£3.35
Group 7 24 .57+7.57

Fig. 1. The shear bond strength of Charisma® specim-

ens aged for 5 min.

Fig. 3. The shear bond strength of Charisma® specim-
ens aged for 24 hrs.

Ve e BaAThp(0.05). 4T E 2447 A
E2o] T2 A% 7130 va) 7% 92 B AWYE
£ NYTHp(0.05). e TEE A /10 e foi7

Fig. 2. The shear bond strength of Charisma® specim-

ens aged for 1 hr.

Fig. 4. The shear bond strength of Charisma® specim-

ens aged for 1 wk.

£ Ho|7] ¥drh(Fig. 6).
7} A3}, Charisma® Al
AL gF-E 34 38 FdE BH 1, Artglass® Al HE



Fig. 5. The shear bond strength of Artglass® specim-
ens.

Table 2-1. Failure mode of Charisma®™ specimens.

Base Aging Surface Adhesive Cohesive

material  period  treatment failure(n) failure(n)

Group 1 1
Group 2 -

B

5 min Group 3 -
Group 4 -
Group b -

Group 1 2
Group 2 -
1hr Group 3 -
Group 4 -
Group b -

Charisma®
Group 1 -

Group 2 -
24 hr Group 3 -
Group 4 -
Group b -

Group 1 2
Group 2 1
1wk Group 3 -
Group 4 -

Ot Ot Ot & WOt ot Ot Ot OOt Ot Ot O WOt Ot ot ot

Group b -

1T, 27, 603 T2 Ui 5234 o4 S EYe
U, 3¢, 47 9 57 S I-o] ta Bt (Table
2-1, Table 2-2)

1 |

Fig. 6. Comparison of the shear bond strength of

Charisma® specimens.

Table 2-2. Failure mode of Artglass® specimens.

Base Surface Adhesive Cohesive
material treatment  failure(n) failure(n)

Group 1 5 -

Group 2 4 1

Group 3 2 3

Artglass® Group 4 1 4

Group 5 2 3

Group 6 4 1

Group 7 4 1
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