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B Ao M Palfique Estelite LV® (Tokuyama Dental
Corp., Tokyo, Japan), Z-350® (3M ESPE, USA), Ceram
X duo E3®, D3* (Dentsply, Konstanz, Germany) & 4%
< AH&stitH(Table 1).
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Table 1. Materials used in this study
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Brand Name Matrix Filler Particle size
Estelite sigma Bis-GMA Silica Microhybrid
TEGDMA Zirconia
Z-350 Bis-PMA ZrO2 Nanofill
DUDMA
Bis-GMA SiO2
TEGDMA
Ceram X duo E3 Methacrylate modified polysilane Ba/Al borosilicate glass Nanohybrid
dimethacrylate resin Silica
Ceram X duo D3 Methacrylate modified polysilane Ba/Al borosilicate glass Nanohybrid
dimethacrylate resin Siica

*Bis-GMA : Bisphenol A diglycidylether methacrylate
Bis-PMA : propoxylated BIS-GMA
DUDMA : Diurethane dimethacrylate
TEGDMA : tetraethylene glycol dimethacrylate
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Element .
m\ si 0 Ba B Etc
Estelite sigma 564 14.5 <1.00 26 2.8
Z-350 60.1 12 <1.00 25.7 2.1
Ceram X duo E3 40.6 12.5 41.5 <1.00 52
Ceram X duo D3 34.7 8.9 533 <1.00 3
Table 3. Ba and Si leaching of composites stored in 0.1N NaOH, artificial saliva and distilled water (ppm)
. torage media 0.IN' NaOH Distilled Water Atrtificial Saliva
I el \Elsm (14 days) (150 days) (150 days)
Estelite Ba 19.237x 0.791 0.440% 0.142 1.065% 0.154
Si 1324.67+ 27.610 2.980+ 0.022 1.818+ 0.274
Z-350 Ba 12.280% 0.131 0.803% 0.010 0.799+ 0.105
Si 1474.00+ 21.284 2.884+ 0.122 4921+ 0.054
Ceram X duo E3 Ba 200.667+ 1.222 13.853+ 0.130 12.027+ 0.070
Si 334.667+ 1.450 3.182+ 0.020 5.896+ 0.006
Ceram X duo D3 Ba 233.933+ 1.850 36.720+ 0.092 24.690% 0.066
Si 235.567+ 1.405 4.301% 0.005 6.077+ 0.011
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Table 4. Ba and Si leaching of composites stored in 0.1N NaOH, artificial saliva and distilled water (MANOVA result)

2-0bx| ka3l x| 36(1) 2009

Source DF Type IIL SS F value Pr>F
storage 2 2397571.687 35169.3 <.0001
element 2 1625100.715 238382 <.0001
sample 3 239841.229 2345.44 <.0001
storage * element 4 3317911.551 24334.8 <.0001
element * sample 6 1073692.242 5249.9 <.0001
storage * sample 6 581907.129 2845.28 <.0001
storage * sample * element 12 2005421.586 4902.83 <.0001
Table 5. Ba and Si leaching of composites stored in artificial saliva and distilled water (MANOVA result)
Source DF Type III SS F value Pr>F
storage 1 15.959367 25545 <.0001
element 2 966.185679 7732.61 <.0001
sample 3 1998.225527 10661.5 <.0001
storage * element 2 58.677679 469.61 <0001
element * sample 6 1892.495481 5048.7 <.0001
storage * sample 3 42.746129 228.07 <.0001
storage * sample * element 6 121.596046 32439 <.0001
Table 6. Ba loss(ppm) of 4 Materials exposed to distilled water or artificial saliva
Material o di;)ays 30 days 60 days 90 days 120 days 150 days

Estelite Saliva 0.096% 0.006 0.545+ 0.015 0.246+ 0.005 0.834+ 0.011 1.065+ 0.154

Water 0.001% 0.001 0.002+ 0.002 0.003+ 0.004 0.595+ 0.009 0.440+ 0.142

Z-350 Saliva 0.278+ 0.012 0.252+ 0.007 0.880% 0.008 0.816% 0.093 0.799+ 0.105

Water 0.003+ 0.003 0.635% 0.007 0.636% 0.009 0.644+ 0.013 0.803+ 0.010

Ceram X duo E3 Saliva 5.683% 0.007 7.113% 0.012 9.910+ 0.080 14.273% 0.021 12.027+ 0.070

Water 5.398+ 0.009 4704+ 0.691 8.179+ 0.099 10.547+ 0.136 13.853 0.130

Ceram X duo D3 Saliva 1.467+ 0.032 17.063% 0.067 19.997+ 0.038 20.573+ 0.084 24.690% 0.066

Water 10.877+ 0.076 11.730% 0.115 20.453% 0.059 21.083% 0.076 36.720+ 0.092

Table 7. Si loss(ppm) of 4 Materials exposed to distilled water or artificial saliva

Material o d];ays 30 days 60 days 90 days 120 days 150 days
Estelite Saliva 0337+ 0.004 0.831% 0.004 0.930% 0.019 1.434% 0.006 1818+ 0274
Water 0.723% 0.009 0.861% 0.223 23812 0.100 2.864% 0.041 2.980% 0.022
7-350 Saliva 1.435% 0.005 2292+ 0.012 3.686% 0.013 4950+ 0.070 4921+ 0.054
Water 1.073 0.011 1.249+ 0.010 2475+ 0020 3.079+ 0.099 2.884+ 0.122
Ceram X duo E3 Saliva 1217+ 0.045 2038+ 0.037 2729+ 0.005 5.424% 0.173 5.896% 0.006
Water 0.934% 0.012 09132 0.117 2212+ 0.008 2.828% 0.013 3.182+ 0.020
Ceram X duo D3 Saliva 2.753% 0.032 3.989+ 0.012 4.634% 0.008 5751+ 0.015 6.077% 0.011
Water 1.192+ 0.008 1.649% 0.021 3.293+ 0.007 3.688% .0.19 43012 0.005
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Table 8. Monthly Ba and Si leaching results (repeated-measures ANOVA)

Source DF Type III SS F Value Pr>F
storage 1 122121 1171.69 <.0001
sample 3 3832.46 122568 <0001
element 2 1737.9 83371.2 <.0001
storage*sample 3 56.7797 181591 <.0001
storage*element 2 30.367 1456.78 <.0001
sample*element 6 3363.79 53789.7 <.0001
storage*sample*element 6 109.854 1756.65 <.0001
Error 48 0.50029
AdjPr>F
Source DF Type III SS F Value Pr>F G-G* H-F**
period 4 852.299 28046.7 <.0001 <.0001 <.0001
period*storage 4 57.5383 1893.42 <.0001 <.0001 <.0001
period*sample 12 617.695 6775.51 <.0001 <0001 <.0001
period*element 8 326.14 5366.15 <.0001 <.0001 <.0001
period*storage*sample 12 104.751 1149.02 <.0001 <.0001 <.0001
period*storage*element 8 73.1045 1202.83 <.0001 <.0001 <.0001
period*sample*element 24 715.183 3922.43 <.0001 <.0001 <.0001
period*storage*sample*element 24 133.305 731.11 <.0001 <.0001 <.0001
Error(period) 192 1.45865
* Greenhouse-Geisser Epsilon : 0.4447
** Huynh-Feldt Epsilon : 0.6819
Table 9. Monthly Ba leaching (repeated-measures ANOVA) results
Source DF Type III SS F Value Pr>F
storage 1 5.67371 277.88 <.0001
sample 3 6634.28 108308 <.0001
storage*sample 3 94.7234 1546.41 <.0001
Error 16 0.32669
AdjPr>F
Source DF Type IIL SS F Value Pr>F G-G* H-F**
period 4 976.794 15934.2 <.0001 <.0001 <.0001
period*storage 4 118.272 1929.34 <.0001 <.0001 <.0001
period*sample 12 1276.01 6938.41 <.0001 <.0001 <.0001
period*storage*sample 12 215.449 1171.52 <.0001 <.0001 <.0001
Error(ppm) 64 0.98083
* Greenhouse-Geisser Epsilon : 0.3438
** Huynh-Feldt Epsilon : 0.53
Table 10. Monthly Si leaching (repeated-measures ANOVA) results
Source DF Type IIL SS F Value Pr>F
storage 1 25.3387 3764.45 <.0001
sample 3 74.4188 3685.36 <.0001
storage*sample 3 33.8367 1675.66 <.0001
Error 16 0.1077
AdjPr>F
Source DF Type III SS F Value Pr>F G-G* L
ppm 4 143.909 6858.59 <.0001 <.0001 <.0001
ppm*storage 4 495168 235.99 <.0001 <.0001 <.0001
ppm*sample 12 9.20761 146.28 <.0001 <.0001 <.0001
ppm*storage*sample 12 9.1111 144.74 <.0001 <.0001 <.0001
Error(ppm) 64 0.33572

* Greenhouse-Geisser Epsilon : 0.6893
** Huynh-Feldt Epsilon : 1.2114
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Abstract

FILLER LEACHING FROM NANOFILLER-CONTAINED COMPOSITE RESIN IN VARIOUS MEDIA

Kyu-ho Yang, Su-Kyung Heo, Nam-ki Choi, Seon-mi Kim

Department of Pediatric Dentistry, Chonnam National University School of Dentistry,
Dental Research Institute and Second stage of BK21

The objective of this study was to measure the leaching of filler (Si, Ba) from nanofiller-contained composites
(Palfique Estelite sigma® (Tokuyama Dental Corp., Tokyo, Japan), Z-350° (3M ESPE, USA), Ceram X duo
E3%, D3* (Dentsply, Konstanz, Germany)) under different conditions.

The samples used for the study of leachable components were made by insertion of the material into a circular
mold, 10 mm in diameter and 3.0 mm high. Each specimen was placed in a disposable polystyrene vial contain-
ing 5 mL of distilled water, artificial saliva or 0.1N NaOH and kept in an oven at 37C. ; water and artificial
saliva - 150 days, 0.1IN NaOH - 15days. Inductively coupled plasma atomic emission spectroscopy (ICP-AES)
was used to determine the amount of Si and Ba in the test solutions.

1. Filler leaching was significantly great in 0.1N NaOH among all samples(p{.0.001).
2. When samples were stored in the distilled water, Estelite showed the lowest amount of Si leaching. When
samples were stored in the artificial saliva, Z-350 showed the lowest amount of Si leaching.
3. There were significant differences in filler leaching between 3 storage medias and composite
resins(p<.0.001).
4. Si and Ba leaching occurred in greater proportion when samples were stored in the artificial saliva than dis-
tilled water.
5. There were significant interactions in monthly filler leaching between leaching in artificial saliva and in dis-
tilled water, as well as the interaction between storage medium and filler(p<.0001).

These results indicate that a continuous filler leaching of nanofiller-contained composite resins was in storing
aqueous solutions under over time.

Key words : Composite resin, Nanofiller, 0.1N NaOH, Artificial saliva, Distilled water, Filler leaching
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