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Table 1. Materials used in this study

_ Material Code Manufacturer
Palpique Estelite PE Tokuyama Dental Corp., Japan
Filtek P 60 P60 3M, USA
Spectrum ST Densply, Germany
Charisma CH Keraeus Kulzer, Germany
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Table2. Chemical composition in the filler particles

15.77

42.07

Charisma 33.35 8.81 73.44
Filtek P 60 40.19 2791 8.84 23.06 71.58
Palpique Estelite 65.55 30.38 1.67 2.40 67.34
Spectrum 68.96 2763 210 1.31 74.90

Table 3. Weight percent of elements of fillers in composite

647 1158

2449

Charlsrﬁa 30 .90

Filtek P 60 31.18 21.65 6.86 17.89
Palpique Estelite 44.14 20.46 1.12 1.62
Spectrum 51.65 20.69 1.57 0.98

Table 5. Degradation layer depth(um) of 4 composite resins
exposed to NaOH solution

. layer depth {m) .. - grouping
Charisma 11.270+4.373 A
Filtek P 60 7.872+3.735 A
’ 31.656  0.000
Palpique Estelite ~ 77.514425.068 B
Spectrum 47.870£5.154 B
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Table 4. Mass-loss(%) of 4 composite resins exposed to
NaOH soluti

+0.261

Filtek P 60. 0.9210.228 9968 0.001
Palpique Estelite 1.60+0.903 B
Spectrum 0.10+£0.173 A

Table 6. S loss(ppm) of 4 composite resins exposed to
NaOH solution

Charisma

1594.0+£72.32 .
Filtek P60 142.96£108.07 2.08 452, 0.000
Palpique Estelite 266.20+£56.60 2.75 93 B
Spectrum 1494.0480.50 12.21 A
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Explanation of figures

(Fig. 1. - Fig. 3. Sanning electron micrographs of Charisma)

Fig. 1. SEM of Charisma before soaking in 0.1N NaOH solution(x5000).

Fig. 2. SEM of Charisma after soaking in 0.1N NaOH at 60C for 2weeks(x 5000).
Fig. 3. SEM of degradation layer depth Charisma(x100).

(Fig. 4. - Fig. 6. Scanning electron micrographs of Filtek P 60)

Fig. 4. SEM of Filtek P 60 before soaking in 0.1N NaOH solution( x5000).

Fig. 5. SEM of Filtek P 60 after soaking in 0.1N NaOH at 60¢C for 2weeks(x 5000).
Fig. 6. SEM of degradation layer depth Filtek P 60(x 100).

(Fig. 7. - Fig. 9. Sanning electron micrographs of Palpique Estelite)

Fig. 7. SEM of Palpique Estelite before soaking in 0.1N NaOH solution(x 5000).

Fig. 8. SEM of Palpique Estelite after soaking in 0.1N NaOH at 60C for 2weeks(X5000).
Fig. 9. SEM of degradation layer depth Palpique Estelite(x 100).

(Fig. 10. - Fig. 12. Sanning electron micrographs of Spectrum)

Fig. 10. SEM of Spectrum before soaking in 0.1N NaOH solution( X 5000).

Fig. 11. SEM of Spectrum after soaking in 0.1N NaOH at 60C for 2weeks{x5000).
Fig. 12. SEM of degradation layer depth Spectrum(x 100).

Fig. 13. CLSM image of Charisma.

Fig. 14. CLSM image of Filtek P 60.

Fig. 15. CLSM image of Palpique Estelite.
Fig. 16. CLSM image of Spectrum.
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Abstract

AN EVALUATION OF CHEMICAL DEGRADATION OF LIGHT-CURED
RESTORATIVE COMPOSITES

Kuy-Ho Yang, Hun-Ju Kim, Nam-Ki Choi

Department of Pediatric Dentistry, Dental Science Research Institute
College of Dentistry, Chonnam National University

The aim of this study was to evaluate the resistance to degradation of four commercial composite resins in an
alkaline solution.

The brands studied were Charisma, Filtek P 60, Palpique Estelite, and Spectrum. Preweighed discs of each
brand were exposed to 0.1N NaOH solution at 60C. After 2 weeks they were removed, neutralized with HCI,
washed with water and dried. Resistance to degradation was evaluated on the basis of following parameters: (a)
mass loss(%) - determined from pre-and post-exposed specimen weights: (b) Si loss(ppm) - obtained from ICP-

AE analysis of solution exposed to specimens; and (c) degradation depth(um) - measured SEM and CLSM from
polished circular sections of exposed specimens.

The results were as follows:

1. The sequence of mass loss was in descending order by Palpique Estelite, Filtek P 60, Charisma, and
Spectrum.

2. The sequence of the degree of degradation layer depth was in descending order by Filtek P 60, Charisma,
Palpique Estelite, and Spectrum.

3. The sequence of the Si loss was in descending order by Chrisma, Spectrum, Palpique Estelite, and Filtek P
60.

4. The correlation coefficient between mass loss and degradation layer depth was relatively high(r=0.704,
p<0.05).

5. When observed with SEM, destruction of bonding was observed between resin matrix and filler.
6. When observed with CLSM, degradation layer depth of composite resin surface was observed.

Key words : Composite resins, Subsurface degradation, Resistance to degradation.
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