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Bele T A2 /A glo] AEAzke: ol g o] #FE B3l A 542 vl BAsle] Ag dEof b
754 BPARNE $7ol Hgale PANIE AT 4 8 o AWl A A
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AREL I 7 B0 =ZFHol un FEESF, A 2 AFdME FAEF-E EFHA Charmfil(Denkist,
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Table 1. Materials used in this study
Material Brand Name Matrix Filler Particle size Filler Vol %
Composite resin Charmfil Bis-GMA Ba glass mean 3%
TEGDMA silica 0.4pm
Flowable resin Charmfil flow Bis-GMA Ba glass mean 61%
TEGDMA silica 0.4¢m
Compomer Compoglass F Bis-PMA ytterbium trifluoride, 0.2~3.0pm 55%
UDMA BaAlFSiO4 glass
TEGDMA spheroid mixed oxide
Flowable compomer PrimaFlow UDMA silicone dioxide 0.01~4.5tm 46%

*Bis-GMA : Bisphenol A diglycidylether methacrylate
Bis-PMA : propoxylated Bis-GMA
UDMA : urethane dimethacrylate
TEGDMA : tetrathylene glycol dimethacrylate
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M ‘ element (Wt %) of the filler weight %
s Si 0 Al Ba F of filler
Charmfil 27.97 22.21 13.95 25.54 6.13 71.00
Charmfi] flow 39.64 36.45 3.80 13.96 6.15 63.00
Compoglass F 21.15 32.04 12.00 4.28 20.58 76.94
PrimaFlow 36.54 40.26 5.42 14.07 3.71 65.33
Table3‘ Welght percent of elements of fillers in 4 materials
L Element :
s , o 9 5 Ba E
Charmfil 19.86 15.77 9.90 18.13 4.35
Charmfil flow 23.86 21.94 2.29 8.40 3.70
Compoglass F 16.27 24.65 9.23 3.29 15.83
PrimaFlow 23.87 26.30 3.54 9.19 2.42
Table4 Mass-loss(%) of four materials exposed to NaOH solution
| Material  Mass loss(%) ¥ P Tukey s grouping
Charmfil 0.20+0.14 A
Charmfil flow 0.30+£0.05 A
Compoglass F 0.65x0.27 7.15 0.0674 A
PrimaFlow 0.83%+1.36 A
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AN @A E7re] FAHE(VHN)L Charmfile] 1 56.312
2 7P & #XE& JERIgled, Compoglass F7} 55.22,
Charmfil flow”} 35.80, PrimaFlow7} 26.83¢] ZWAEE
Haoh BRAE#F wRAGeE JeRd Ao nfRole
BAACR fod AHAAE Vel tHr=0.501, p<0.05,
Table 8).

7+ A& Si $EF3 E3F 2Lo] ALl (r=0.602, p¢0.05),
vt H Zolg} mAA Ax 7Hr=0.501, p0.05)4=
F8 AABAZ HP o Si 4% vpr Hl Zol(r=
-0.052, p0.05) & TE & ol K3t FRAAE Kol
2| %5kcH(Table 8).

Table 5. Si loss(ppm) of four materials exposed to NaOH solution

Material Si less(ppm) elute.d‘Si % from 'S P Tukey s
Si-in filler grouping
Charmfil 109.21219.50 3.37 A B
Charmfll flow 167.85+122.59 4.95 8.0429 0.0451 A
Compoglass FF 29.43+2.64 1.03 B
PrimaFlow 91.60+11.29 2.53 A B
Table 6. Degradation layer depth(#m) of four materials exposed to NaOH solution ;
Material Degradation b P Tukgy 5
layer depth (#m) grouping
Charmfil 5.38£1.01 A
Chramfil flow 2.92+0.67 A
: . 76.644 0.0001
Compoglass F 133.91+18.45 B
PrimaFlow 7.16+2.64 A

Table 7. Maximum wear depth and hardness

Mean maximum wear depth(mm)

Mean Vicker's hardness number (VHN)

Charmfil 0.16+0.16 56.31+2.00
Charmfil flow 0.08+0.07 35.80+3.14
Compoglass F 0.20+£0.11 55.22+2.65
PrimaFlow 0.17+0.20 26.83+1.31
Table 8. Pearson correlation coefficients
Mass loss Degradation Si Toss VHN Mazimum
depth wear depth
Mass loss B r=-0.241 r=-0,192 r=0.424 r=0.384
p 0.428 p 0.516 p 0.102 p 0.143
. r=-0.241 r=0.602 r=0.037 r=-0.246
Dogradation depth p 0.428 p0.038* p 0.903 p 0418
Si loss r=-0.192 r=0.602 B r=0.124 r=-0.052
p 0.516 p0.038* p 0.673 p 0.860
VHN r=0.424 r=0.037 r=0.124 _ r=0.501
p 0.102 p 0.903 p 0.673 p 0.025*
Maximum r=0.384 r=-0.246 r=-0.052 r=0.501 B
wear depth p 0.143 p 0.418 p 0.860 p 0.025*

*There is a statistically significant difference (p<0.05)
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Explanation of Figures

(Fig. 1.~ Fig. 3. Scanning electron micrographs of Charmfil)

Fig. 1. SEM of Charmfil before soaking in 0.1N NaOH solution (x5000).
Fig. 2. SEM of Charmfil after soaking in 0.1N NaOH at 60T for 2 weeks (x5000).
There is destruction of composite resin matrix-filler interface and the periphery of the filler particles are

appeared whitish color due to degradation.
Fig. 3. SEM of degradation layer depth Charmfil (x100).

(Fig. 4.~ Fig. 6. Scanning electron micrographs of Charmfil flow)

Fig. 4. SEM of Charmfil flow before soaking in 0.1N NaOH solution (x5000).

Fig. 5. SEM of Charmfil flow after soaking in 0.1N NaOH at 60C for 2 weeks (x5000).
As the matrix decreases, the filler particles are distinguished.

Fig. 6. SEM of degradation layer depth Charmfil flow (x100).

(Fig. 7.~ Fig. 9. Scanning electron micrographs of Compoglass F)

Fig. 7. SEM of Compoglass I before soaking in 0.1N NaOH solution (x5000).

Fig. 8. SEM of Compoglass F after soaking in 0.1N NaOH at 60°C for 2 weeks (xX5000).
This shows the debonding of filler from matrix.

Fig. 9. SEM of degradation layer depth Compoglass F (x100).

(Fig. 10.~ Fig. 12. Scanning electron micrographs of PrimaFlow)

Fig. 10. SEM of PrimaFlow before soaking in 0.1N NaOH solution(x5000).

Fig. 11. SEM of PrimaFlow after soaking in 0.1N NaOH at 60C for 2 weeks (x5000).
The periphery of the filler particles appears whitish color due to degradation.

Fig. 12. SEM of degradation layer depth PrimaFlow (X< 100).

Fig. 13. Confocal Laser Scanning Microscopy image of Charmfil (x500)
It showed thin degradation layer (arrow).

Fig. 14. Confocal Laser Scanning Microscopy image of Charmfil flow (x500)
It showed thin degradation layer (arrow).

Fig. 15. Confocal Laser Scanning Microscopy image of Compoglass F (X 500)
It showed thick degradation layer (arrow).

Fig. 16. Confocal Laser Scanning Microscopy image of PrimaFlow (x500)
It showed thin degradation layer (arrow).
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Fig. 12

*ER : epoxy resin, CR : composite resin, C : compomer, arrow : degradation layer
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Fig. 14

Fig. 16

" ER : epoxy resin, CR : composite resin. C : compomer, D @ degradation layer, arrow : degradation layer
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Abstract

WEAR AND CHEMICAL DEGRADATION OF ESTHETIC RESTORATIVE MATERIALS
Kyu-Ho Yang, D.D.S., Ph.D., Nam-Ki Choi, D.D.S., Ph.D., Hun-Ju Kim, D.D.S.,
Seon-Mi Kim, D.D.S., Ph.D.*

Department of Pediatric Dentistry, School of Dentistry, Chonnam National University and Dental Research Institute,
Depariment of Dental Hygiene, Gwang-ju Health College*

The aim of this study was to evaluate the resistance to degradation and to compare the wear resistance char-
acteristics of four esthetic restorative materials in an alkaline solution.

The brands studied were Charmfil, Charmfil flow (composite resin), Compoglass F and PrimaFlow (compomer).

The results were as follows:

1.
2.

The mass loss were not significantly different among the materials{p)0.05).
The sequence of the degree of degradation layer depth was in descending order by Compoglass F,

PrimaFlow, Charmfil, and Charmfil flow. There were significant differences between Compoglass F and the
others(p{0.05).

. The sequence of the Si loss was in descending order by Charmfil flow, Charmfil, PrimaFlow, and

Compoglass F. There were significant differences among these materials(p<0.05).

. When observed with SEM, destruction of bonding between matrix and filler was observed and when ob-

served with CLSM, the depth of degradation layer of specimen surface was observed.

. The sequence of maximum wear depth was in descending order by Comfoglass, PrimaFlow, Charmfil, and

Charmfil flow. There were significant differences among these materials(p<0.05).

. The correlation coefficient between Si loss and degradation layer depth (r=0.602, p<0.05), Vicker's hard-

ness number and maximum wear depth (r=0.501, p<0.05) were relatively high.

These results indicate that wear and hydrolytic degradation may be considered to be evaluation factors of com-
posite resins and compomers.

Key words : Esthetic restorative materials, Wear, Chemical degradation
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