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Table 1 Product name, filler size and composition of resin composite selected in this study

Type Product name Filler size (mm)  Matrix Filler Manufacturer
2
2
g- Filtek Z350 0.02 Bis-GMA?, TEGDMAP Zirconia, silica 3M ESPE, St. Paul, Minn.,
3 UDMAe, Bis-EMA? USA
£
1<
% Premisa 0.02-1.0 Bis-GMA?, TEGDMAP Prepolymerized filler, Kerr Corp., Orange, Calif.,
CZ% barium glass, silica USA
o
2
g. Filtek Z250 0.6 Bis-GMA?, UDMA?®, Zirconia, silica 3M ESPE, St. Paul, Minn.,
3 Bis-EMA® USA
£
o
2 Point 4 0.4 Bis-GMA® Barium glass Kerr Corp., Orange, Calif.,
Ke)
T USA
2
§ Clearfil ST 0.04 Bis-GMA?, TEGDMA® Colloidal silica Kurary Medical Inc.,
1S
S Osaka, Japan
£
3
_:=; Durafil VS 0.04 Bis-GMA?, TEGDMA®, Colloidal silica Haraeus Kulzer,
_S UDMAc° Wehrheim, Germany
=

aBis-GMA, Bisphenol-glycidyl methacrylate; "'TEGDMA, Triethyleneglycol dimethacrylate; CUDMA, Urethanethyl dimethaacrylate; “Bis-EMA,

Bisphenol-polyethylene glycol dimethacrylate
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Table 2 Mean hardness (kg/mm?) and standard deviations of various resin composite immersed in green and white tea

Type of tea
Type of resin
composite Green tea White tea

Before After Mean difference Before After Mean difference p-value

Filtek Z350 69.82 65.28 -4.54 62.61 58.89 -3.72 0.673
+4.35" +7.81* +5.29° +2.52* +4.03" +4.61°

Premisa 45.84 45.48 -0.36 45.96 45.60 -0.36 0.711
+4.51 +1.61 +4.53° +3.94 +2.07 +4.492

Filtek Z250 77.65 73.04 -4.61 72.54 71.62 -0.93 0.09
+2.65* +5.39% +6.36° +7.28 +3.48 +8.522

Point 4 48.45 47.43 -1.02 49.16 48.86 -0.30 0.217
+1.65 +2.18 +2.22°2 +1.41 +1.74 +2.002

CLearfil ST 51.10 49.36 -1.71 50.92 46.14 -4.79 0.001f
+1.95 +2.06 +3.43° +2.15* +3.39" +2.69°

Durafil VS 22.58 19.06 -3.51 19.48 18.66 -0.82 0.004f
+1.72* +1.53* +2.112 +1.60 +2.23 +2.982

Mean difference = Mean of after minus mean of before

*Significant difference between before and after immersions (in row) of each resin composite and tea (p < .05)

ab Significant difference in columns according to Tukey HSD test (p < .05)

T Significant difference in columns between green and white tea (in row) of each resin composite and tea (p < .05)
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Table 3 Mean percent element compositions and standard deviations of various resin composites immersed in green tea

Mean percent elements+s.d.

Type of resin composite

A IVB A IVA VA VIA
Ba Zr Al (o Si P (o)

Filtek Z350 Before 1.919 56.053 5.241 36.788
+0.169 +0.682 +0.323 +0.583

After 2.621 0.165 58.250 6.933 32.031
+0.184 +0.086 +0.598 +0.371 +0.489*

Premisa Before 1.448 0.604 54.849 5.377 37.716
+0.252 +0.095 +0.905 +0.539 +0.559

After 1.679 0.683 57.435 6.190 0.140 33.873
+0.147 +0.045 +0.739 +0.407 +0.027 _+0.453*

Filtek Z250 Before 2.250 55.519 4.416 37.816
+0.235 +0.728 +0.435 +0.422

After 3.004 0.165 60.122 5.354 31.358
+0.470 +0.029 +0.782 +0.621 +0.487*

Point 4 Before 1.586 0.783 57.826 4.063 35.743
+0.468 +0.154 +2.820 +0.804 +1.747

After 1.359 0.929 61.257 3.851 0.115 32.494
+0.241 +0.170 +0.666 +0.422 +0.016 +0.332*

Clearfil ST Before 58.699 2.906 38.394
+1.025 +0.694 +0.719

After 0.153 60.699 4114 0.128 34.906
+0.094 +0.909 +1.141 +0.042 +0.812*

Durafill VS Before 55.087 8.210 36.704
+0.827 +1.310 +0.563

After 0.148 60.034 9.342 0.169 30.309
+0.070 +0.583 +0.858 +0.020 +0.420*

Elements are ordered according to division of periodic system (lIA, IVB, llIA, IVA, VA, VIA)

*Significant difference between before and after immersions of each resin composite (p < .05)
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Table 4 Mean percent element compositions and standard deviations of various resin composites immersed in white tea

Type of resin composite

Mean percent elements+s.d.

A IVB A VA VIA
Ba Zr Al C Si P 0o

Filtek Z350 Before 2.315 57.459 5.732 34.498
+0.369 +0.828 +0.749 +0.544

After 2.684 0.112 59.980 6.800 30.422
+0.330 +0.045 +0.682 +0.554 +0.612*

Premisa Before 1.552 0.618 53.037 5.856 38.941
+0.214 +0.116 +1.506 +0.858 +0.857

After 1.706 0.699 56.820 6.611 0.110 34.057
+0.153 +0.045 +0.411 +0.409 +0.021 +0.477*

Filtek Z250 Before 3.824 55.310 6.505 34.358
+0.748 +1.413 +1.019 +0.493

After 3.381 0.114 60.014 5.819 30.614
+0.339 +0.024 0.616 0.449 +0.433"

Point 4 Before 1.295 0.756 57.284 3.780 36.887
+0.148 +0.077 +0.801 +0.373 +0.377

After 1.298 0.841 60.916 3.614 0.097 33.238
+0.118 +0.204 +0.759 +0.424 +0.018 +0.318"

Clearfil ST Before 57.678 3.835 38.845
+0.995 +0.684 +0.660

After 0.206 61.254 4.470 0.109 33.971
+0.183 +0.527 +0.645 +0.019 +0.334*

Durafill VS Before 56.045 6.632 37.322
+0.693 +1.059 +0.569

After 0.169 59.787 10.387 0.201 29.455
+0.067 +0.908 +1.369 +0.026 +0.593"

Elements are ordered according to division of periodic system (IIA, IVB, llIA, IVA, VA, VIA)

*Significant difference between before and after immersions of each resin composite (p < .05)
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Abstract

The objectives of this study were to analyze the effect of green and white tea on
surface hardness and elemental analysis of microfill, hybrid and nanofill resin composite.
Twenty discs of each type of resin composite materials (13 mm in diameter and 3 mm in
thickness) were prepared and subjected to hardness measurement (FM 700e; Future-Tech,
Tokyo, Japan) and elemental analysis (Oxford Instruments PLC, Bucks, UK) for baseline
data. Then the specimens were submitted to 10 alternative cycles of tea exposure for 5
seconds and artificial saliva for 5 seconds. Specimens were stored in artificial saliva until
24 hours. This process was repeated 5 times. The data were performed by using two-way
repeated ANOVA, Tukey HSD and ttest at 0.05 significant level. The results revealed that
there was no statistically significant difference between before and after tea immersion
(p > .05) except Durafil VS, Filtek Z250 and Filtek Z350 after immersion in green tea and
Filtek Z250 and Clearfil ST after immersion in white tea. The oxygen element decreased
significantly after tea immersion in all groups (p < .05). This study recommended that resin
composite have surface hardness changes when exposed to tea. Consequently, it should
be concerned regarding restore with resin composite materials in patient who consume
tea.

Key words: energy dispersive x-ray; hardness; resin composite; tea






