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[Abstract]  Objective The aim of this investigation was to examine the changes of the color stability, surface
microstructure and chemical constitution of light- curing composite resin after accelerated aging, and the relations be-
tween them. Methods Four light- curing composite resin were aged in an accelerated aging instrument. The color
was measured by CIE L*a*b* with a spectrophotometer after treatment for 24 h and 96 h. And the color differences
were calculated. Environmental scanning electron microscopy ESEM and Fourier transform infrared spectroscopy
FTIR spectrometer were used to examine the microstructure and chemical composition of the specimens before and
after accelerated aging. The color differences were analyzed statistically by repeated- measures two-way analysis of
variance and t-test after aging for 24h and 96 h. The level of significance was defined as 0=0.05. Results The materials
demonstrated statistically significant differences in color after aging between the 24 h and 96 h P<0.05 . There were
significant influences on the microstructure and the chemical composition after aging. The matrix appeared some con-
caves and pores, the filler particles exposed after aging. The energy of chemical bonds were weaken or broken under
the aging, and the unsaturated polymer reacted again. Conclusion The color differences of the composite resin in-
crease with the aging time and irradiation dose. The hybrid filled composites have the best color stability.

[Key words] aging composite resin  color difference  infrared spectrum  environmental scanning electron
microscopy
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environmental
scanning electron microscopy ESEM 1.1
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Tab 1 Basic data of light- curing composite resin

um %
P60 3M A 6HL  BIS- GMA/UDMA/BIS- EMA 0.01 350 61
7100 3M A 6AG  BIS- GMA/TEGDMA 0.01 350 66
250  3M A 6BU  BIS- GMA/UDMA/BIS- EMA 0.01 350 60
7350  3M A 6GM  BIS- GMA/UDMA/BIS- EMA/ 06 14 59.5
TEGDMA 20 nm
BIS- GMA A UDMA BIS- EMA A
TEGDMA
1.2 ESEM
Color - Eye 7000A 24 h L* a* b* ESEM
GretagMacbeth 8 mmx 1 ESEM
12 mm Suntest CPS+ 24 h ESEM
Atlas Material Testing Technology BV 4 96 h L* a*
XL-30 ESEM-TMP b* 96 h
Philips Nicolet 3 FTIR
380 24 h
1.3 96 h
1.3.1 12 mm 2.2 mm X
y
CIE LAB 1976
3M E*ab:[ I—l*' Lo* 24 al*_ ao* 24 bl*' bo* 2]112
6 20s L* a* b* Lo*  a* Db*
600 800 1 000 Allied High Tech
Products 1.4
2.00+£0.05 mm 37 24h 96h
SSW- 600- 2S Bonferroni 24 h
24 hel 96 h t
1.3.2 32 24h 96 h
5 ESEM 3 0=0.05 SAS 8.0 SAS
5 min
L* a*
b* ESEM 2
1 37 101 2.1 24h 96h E*ab
24 h ESEM

24h 96 h L* a* b*
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2 Tab 2 The color difference of composite resin after
P<0.05 4 aging for 24 and 96 hour§ Xx+s)
P<0.05 h P60 7100 7250 Z350
24 2.47+0.26 341051 1944014  3.16x0.98
P<0.05 Bonferroni 24h 7100 96 3.20+0.16  5.84+0.23 2.72+0.67 4.25+1.66
Z350 P60 Z250 2.2 ESEM
P>0.05 Z100 P60 Z250 Z350 ESEM
P60 2250 13 1
P<0.05 96 h P60 2250 96 h
P>0.05 Z100 Z350 P60 3 24h 2 P60 Z100 Z250
Z250 7350 P60 Z250
P<0.05 24 h 0.2 0.3 um
96 h t 20 um 0.1 um Z350
P<0.05

A: P60; B: Z100; C: Z250; D: Z350
B 1 EERIELIOE S ESEM  x5000
Fig 1 Microstructure of polishing surface of composite resin ~ ESEM x5 000

A: P60; B: Z100; C: Z250; D: Z350
M 2 ZiAaWEEEWERDNEREH ESEM %5000
Fig 2 Microstructure of composite resin after aging for 24 hours ESEM  x 5000

A: P60; B: Z100; C: Z250; D: Z350
B3 Ethoe W= SR ATRE M DHEHE  ESEM  x 5000
Fig 3 Microstructure of composite resin after aging for 96 hours ESEM  x 5000
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Fig 4 FTIR difference spectra of the different samples after

aging for 24 h and 96 h

3 FTIR
Tab 3 FTIR assignments after aging

cmr!
3700 3450 0-H
2900 O-H
2500 N=0
2250 SiO-H
1750 1650 Cc=0
co
1360 N-H
C-N
3
31
American Society for Testing
and Materials ASTM G7-831
ISO 7491F
3745 150 000 Ix

241 h 150000 Ix
662.25 W/nv 24%1 h
57 218.4+2 384.1 kJ/m?
CPS+ 24 h

Suntest

56 160 kJ/m* 96 h 224 640 kJ/m?

2006
45° 6 199.8 MJ/m?
16.985 75 MJ/m?®
Suntest CPS+ 24 h 2006
3.31d
96 h 13.23d
3.2
FTIR U
2 500 cmrt
P60 Z250 Z350
1360 cm?
O-H O-H
Sio, SiOo-H
2 250 cmr?
1750 1650 2500cm!
C=0 N=0O
C=0
)
25%
3.3
24 h P60 Z100 Z250
Z350 247 341 194 316
96 h 3.20 5.84 272 4.25
24h 4
E*ab>1.0 © Z100 3
E*ab<3.3 ™
9% h 4
Z100  Z350 2
9% h 24h
2.43
Z100 1.09 z350 0.78 2250 0.73 P60
194 341 0.73 243
3
2 11
24 h
96 h 24 h
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96 h
24 h
96 h 24 h P60 Z250
Z350 Z100 96 h P60 7250
Z350 Z100
P60 7250
Z350 Z100
[12]
1360 cm?
24h 96h
P60 27100 Z250 Z350
24h 96h
3.4
ESEM
[13]
Z350
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