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5 Fag 3R e ez Ao, o9 AAE hte] AR F£RES EUE £l (subsurface
degradation) 7} & ¥ 1 it}

£ AFoM e gakelA £9(0.1N NaOH) ol &R FX] 5 FEo] o] o]-&9+= Z100(3M), Clearfil AP-X(Kuraray),
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Z} A E2) B AL Hrtstast shgiet.
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1. 7 AFe] FASHEL 2100, TC, CL, AE £ B$tom AR, CLa% TC, Z100T Ate]dl @ 2po) 7} itk

(p€ 0.05).
2. ZY AEe) 293 B8l ZolE 2100, TC, CL, AR £2.2 29, AR, CL2} 21007 Atold] f9138 Aol7} gl
A (p< 0.05).

3.4 AEoZHE £39 8 &8 710070 7V w3, AR, CL, TCE o2 wgirh,
4, BAEAFn BH3 Bal % do] Abold BlwA & ARRAE BAtHr=0.71, p0.05).
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Z-100 7100 3M Co., USA
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AES] " W Si2 45.7%°| 1 AE9 ‘éﬁ

FALY, BollF 2ol Si wRollA AFE Aol & B3 58.4%°| B2 AE #AH W AA| Si & ’%ﬂlﬂli 26.68%
ANOVA testE AlFatia, A5135E 98 Duncan' s oltHTable 3). 7} A|¥We 28 & He| FYYES L5
multiple range test % Al on FAEA Bl Hoj, o2y, F2 8i, Ba, AIZ 30 dem TCHAMR YbF3
229 Si =] ARAAE B4} Sperman’ s rho testS 2 Iestn Aot CLI TColM &= Sigk Ba9 H|Eo] A<
Aot AR | 21002 Sizh 53] %okttt

T 4 2. fAEY, 2ol Zol, ZRel 855

1. 22 48 24 FAEA A TC9 Z100°] AE, CLe| Hl8f && ghe B

olW, a2 golE 2100°] AE, CLETE 2oy, TCoH: &

EDSel og daie] sty Qi B3¢ o 28 ¢ 9|3k 2ol & HolA| FStHTable 4). NaOH €4 = &%
A 23 Table 20 EAI8HEE Table 20]4 Hojzl= & H Si =5 71000] 2060 ppmE EFA|Eol| vla] 24
“Table 2. Chemical composition in the filler particles

' element (Wt %) of the filler L Wt % of
Si Ba Al 0 Yh B the filler
AE 4571 30.33 8.67 15.28 58.44
CL 39.81 36.77 7.77 15.65 83.61
TC 39.54 33.76 10.44 16.25 29.10 1.11 75.92
7100 73.08 2.11 2.32 22.49 79.52
i ht percent of element in composite resin specimens _
element (Wt %) of the filler - ,
Si Ba Al 0 Yb F
AE 26.68 17.72 5.07 8.93
CL 33.29 30.74 6.50 13.08
TC 30.02 25.63 7.93 12.34 22.09 1.00
7100 58.11 1.68 1.834 17.88
Table 4. Mass—loss(%) and Degradation layer depth(um) of Four Composites Exposed to NaOH Solution
, ' Material Mass loss (%) . Degradation layer depth lm)
AR 0.46+0.04 10.75+0.49
CL 0.77+0.72 10.85+2.57
TC 3.42+0.88 40.14+7.57 \
7100 3.64+1.21 52.25+2.19

Vertical line denotes no significant difference(p0.05) among material types.

Table5 S| and Ba loss (ppm) of Four Composites Exposed to NaOH Solution
eluted Si % among

eluted Ba % amoﬁ;g‘ -

Matenal Si-loss Ba-loss ) e
total Si in specimen total Ba in specimen -
AE 310.50+1.76 0.93% 22.35+1.88 0.1%
CL 262.25+0.24 0.46% 32.2318.40 0.06%
TC 237.75+0.23 0.48% 30.75+8.83 0.07%
7100 2060.00+5.75* 2.21% 21.18+9.53 0.6%

Vertical line denotes no significant difference(p>0.05) among material types.

* : Significant difference(p{0.05) compared to three groups.
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(Fig. 1.-Fig. 3. Shows scanning electron micrographs of AP-X)
Fig. 1. Shows AP-X before soaking in 0.1N NaOH solution.
Fig. 2. Shows AP-X after soaking in 0.1N NaOH solution.
Fig. 3. Shows degradation layer depth of AP-X.

(Fig. 4.-Fig. 6. Shows scanning electron micrographs of Aelite flo)
Fig. 4. Shows Aelite flo before soaking in 0.1N NaOH solution.
Fig. 5. Shows Aelite flo after soaking in 0.1N NaOH solution.
Fig. 6. Shows degradation layer depth of Aelite flo.
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(Fig. 7.~Fig. 9. Shows scanning electron micfographs of Tetric Ceram)
Fig. 7. Shows Tetric Ceram before soaking in 0.1N NaOH solution.
Fig. 8. Shows Tetric Ceram after soaking in 0.1N NaOH solution.
Fig. 9. Shows degradation layer depth of Tetric Ceram.

(Fig. 10.-Fig. 11. Shows scanning electron micrographs of Z100)
Fig. 10. Shows Z100 before soaking in 0.1N NaOH solution.
Fig. 11. Shows Z100 after soaking in 0.1N NaOH solution.

Fig. 12. Shows degradation layer depth of Z100.
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Abstract

CHEMICAL DEGRADATION OF LIGHT CURED COMPOSITE RESINS IN NAOH SOLUTION
Jung-Ran Kim, Byung-Cho Jeong, Kyu-Ho Yang

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

One of the major deficiencies of composite restorative resins is their insufficient resistance to wear. Of the mul-

titude of factors that have been associated with wear, subsurface degradation within the restoration is consid-
ered to be one.

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 Z100(3M), Clearfil AP-X(Kuraray), Tetric Ceram(Vivadent), Aelit
flo(Bisco). Resistance to degradation was evaluated on the basis of the following parameters: (a) mass loss(%) -
determined from pre-and post-exposure specimen weights: (b) Si loss(ppm) - obtained from ICP-AE analysis of

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

The results were as follows:

1. The sequence of the mass loss was in ascending order by AE, CL, TC, Z100. There was statistically signifi-
cant difference of mass loss between AE, CL group and TC, 2100 group(p<0.05).

2. The sequence of the degree of degradation layer depth was in ascending order by AE, CL, TC, Z100. But

there was no statistically significant difference of degree of degradation layer depth between AE and
CL(p€0.05).

3. For the Si concentration, Z100 was the highest of all.
4. The correlation coefficient between mass loss and degradation depth was relatively high(r=0.71, p<0.05).

Key words : Composite resin, Subsurface degradation, NaOH solution
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