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— ABSTRACT

made as follows:

The results obtained were as follows:

those in the air (p<0.05).

Spectrophotometer

COLOR CHANGES IN COMPOSITE RESINS
EXPOSED TO XENON LAMP

Young-Gon Cho*, Jeong-Il Seo, Soo-Mee Kim, Jin-Ho Jeong, Young-Gon Lee
Department of Conservative Dentistry, College of dentistry, Chosun University

The purpose of this study was to evaluate the color changes of the composite resin resulting from xenon
lamp exposure in different environments. Composite resin (Z 250 ; shade Al, A2, A3, A3.5, and A4) were
applied in a cylindrical metal mold. Seventy five specimens according to environments of exposure were

Group [ @ aluminum foiling of the specimens in the air at 37T for 1 day and 7 days.

Group I : exposure of xenon lamp to the specimens in the air at 37C for 1 day and 7 days.

Group II * exposure of xenon lamp to the specimens in distilled water at 37C for 1 day and 7 days.

The color characteristics (L*,a*,b*) of the specimens before and after exposure of xenon lamp were mea-
sured by spectrophotometer and the total color differences (4E*) were computed.

1. In all groups except Al shade of group II, the 4E* values presented below 2.0, and group Il showed
the highest 4E* values followed by group I and group | in a decreasing order(p<0.05).

2. In all shades and groups, the more the exposure time of xenon lamp and the lighter the shade were,
the higher the tendency for discoloration (p<0.05).

3. The composite resins which was exposed to xenon lamp in the distilled water was more discolored than

4. The major changes of composite resins which were exposed to xenon lamp in the air were an increase
in yellowness through a positive shift of the b* value, and those in the distilled water were an increase

in darkness and yellowness through a negative shift of the L* value and a positive shift of the b* value.

Key words : Xenon lamp, Color change, Composite resin, Color characteristics, Color difference,
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A= W (xenon lamp)E A T 33 FARH A
2 BAlol Aot P e 542 2=t Brauer' 9t
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k.

B Ao ME Bl aAw B2 2Aee] 7]
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Table 1. Group classification.

Dental Products, St. Paul, U.S.A)SZ A=z Al A2,
A3, A3.5 9 A4E AHESIATE 3571 Spectrum™
800(Dentsply Caulk, Milford, U.S.A.)< AH&-aF] o
F A= 500mW/em’E o3ttt AMxHstE s}
7] 91 BP9 A 227t 7,000K91 ZA= HZ(35W,
H1: Global KDG, Seoul, Korea)& AH-3t3th. 4] ¥is}
g % F=A (spectrophotometer, CM-3500d:
Minolta, Osaka, Japan) & &% 3}51t}.

1) AlEAZ 8 7 7

ISO Al <& ¥4 0.5mm, W74 15mme #4559
£ o] g3to] 7+ Az (A1, A2, A3, A3.5, Ad)<] B3|
A& 247t 15708 F 75709 AE S AZed T AlA Al
| 34589 P mylar stripZ 574 1mme] &2ke]
E FgaE AN F 25794 F4E 7 FA
7175 ol &ate] e ot 7 AT 25T

Aol mylar strip? $7 1mm<e] &gho|= STAE ¢
AAZ & B3RS gFstATh, Szl A A

SpectrumTM 800< o]&3f 500mW/cm*e 3 F== 40
Z ¢ BFHA

BE AEE 37T ?%—7—7} AR 2HgE719 19 53
BRIt} ZH7te] Al|-& Fstol| 4] 320-, 400-, 600-,
800-, 1000-, 1200~ & 2000-grit sandpaper(Daesung
Abrasive Co., Seoul, Korea) 2 24 0.2 dAnfsitt.

7k Az (A1, A2, A3, A3.5 % AT 15718 F 7570
o] AAE v 2ol Al Foz 5 Hulsle] 7h Fol
2570 Al S TR EE St | tiE oeA Y
= 2] gl Alde EFvE SR BEe $ Yl
ol 193 79 B BAE T 17 ti7] S W
Asta, e S/ A4 Aejelr] A= Hzo
FhE o]&ste] AlA AR 17.8cm] AelE T
193 79 53t =E3 A ZTH(Table 1).

>

f

No. of Specimen

Group Experimental Condition Exposure Period
(A1+A2+A3+A3.5+A4)
I 25 aluminum foiling of specimen in the air at 37C 1 day/7days
I 25 exposure of xenon lamp to specimen in the air at 37C 1 day/7days
I o exposure of xenon lamp to specimen in the distilled

water at 37C

1 day/7days
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Fig. 1. CIE L*a*b™ color space illustrates chromat-
icity (a®.,b*) and lightness (L*) coordinates

measured by chromameter.

2) A9l &4
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Include) 2=, 10°standard observers, %3¢ D 65
o] 279 M A& 3mme] 93 A Mesto] £ 3
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Table 2. Result of color changes of group [, I and Il after exposure of xenon lamp for 1 day.

Group Color 41.*Mean(SD) 4a*Mean(SD) 4b*Mean(SD) 4E*Mean(SD)
[ Al -0.187(0.058) 0.021(0.014) 0.222(0.057) 0.293(0.074)
A2 -0.073(0.029) 0.034(0.034) 0.190(0.010) 0.211(0.009)
A3 -0.089(0.012) 0.025(0.015) 0.152(0.010) 0.179(0.006)
A3.5 -0.053(0.042) 0.032(0.019) 0.124(0.021) 0.147(0.012)
A4 -0.012(0.009) 0.007(0.004) 0.075(0.028) 0.078(0.024)
I Al -0.255(0.108) 0.045(0.020) 0.558(0.126) 0.623(0.132)
A2 -0.133(0.062) 0.024(0.019) 0.349(0.083) 0.383(0.066)
A3 -0.079(0.017) 0.039(0.018) 0.307(0.059) 0.320(0.059)
A3.5 -0.066(0.040) 0.051(0.033) 0.229(0.060) 0.252(0.043)
A4 -0.013(0.006) 0.051(0.032) 0.162(0.075) 0.177(0.066)
I Al -0.823(0.052) 0.037(0.021) 0.580(0.264) 1.029(0.171)
A2 -0.592(0.087) 0.049(0.033) 0.300(0.160) 0.684(0.099)
A3 -0.445(0.075) 0.042(0.047) 0.182(0.080) 0.495(0.035)
A3.5 -0.214(0.134) 0.048(0.028) 0.303(0.093) 0.406(0.056)
A4 -0.153(0.090) 0.038(0.020) 0.143(0.135) 0.251(0.094)
AL* da* . 4b ™ : color difference, 4E * : total color difference.
Standard deviations are in parentheses.
Table 3. Result of color changes of group I, I and Il after exposure of xenon lamp for 7 days.
Group Color 41.*Mean(SD) 4a*Mean(SD) 4b*Mean(SD) 4E*Mean(SD)
[ Al -0.578(0.284) 0.039(0.013) 0.519(0.250) 0.793(0.345)
A2 -0.195(0.084) 0.035(0.031) 0.346(0.102) 0.419(0.043)
A3 -0.156(0.073) 0.043(0.027) 0.276(0.091) 0.331(0.064)
A3.5 -0.095(0.061) 0.073(0.031) 0.175(0.022) 0.223(0.013)
A4 -0.061(0.028) 0.068(0.025) 0.181(0.04) 0.207(0.034)
I Al -0.436(0.278) 0.116(0.119) 1.573(0.285) 1.682(0.148)
A2 -0.302(0.042) 0.127(0.029) 1.058(0.107) 1.108(0.107)
A3 -0.188(0.054) 0.079(0.067) 0.814(0.113) 0.085(0.088)
A3.5 -0.17(0.112) 0.074(0.057) 0.514(0.074) 0.560(0.079)
A4 -0.132(0.101) 0.068(0.019) 0.325(0.055) 0.347(0.039)
I Al -2.451(0.451) 0.285(0.070) 1.531(0.479) 2.944(0.452)
A2 -1.462(0.092) 0.107(0.069) 0.570(0.256) 1.592(0.140)
A3 -0.723(0.104) 0.047(0.032) 0.451(0.175) 0.869(0.124)
A3.5 -0.428(0.108) 0.061(0.031) 0.374(0.101) 0.587(0.072)
A4 -0.149(0.011) 0.110(0.023) 0.386(0.038) 0.428(0.037)

AL* da* ,4b* : color difference, 4E * : total color difference.

Standard deviations are in parentheses.
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Fig. 2. Color changes (4L *,4a™*, and 4b*) of Fig. 3. Color changes (4L * ,4a™, and 4b*) of

group | after 1 day of xenon lamp exposure. group I after 1 day of xenon lamp exposure.
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Fig. 5. Color changes (4L* 4a®*, and 4b™) of

Fig. 4. Color changes (4L™ 4a™, and 4b™) of
Group | after 7 days of xenon lamp exposure.

group Il after 1 day of xenon lamp exposure.
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Fig. 6. Color changes (4L *,4a”*, and 4b*) of Fig. 7. Color changes (4L * ,4a™*, and 4b*) of

group I after 7 days of xenon lamp exposure. group Il after 7 days of xenon lamp exposure.
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Table 4. Statistical analysis of 4E* of group | between
each shades by Tukey’s HSD test
(exposure to xenon lamp for 1 day).

Al A2 A3 A3.5 A
Al * * * *
A2 *
A3 *
A3.5 *
A

* : significant differences (p<0.05)
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Table 5. Statistical analysis of 4E* of group | between

each shades by Turkey’s HSD test
(exposure to xenon lamp for 7 days).
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