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——Abstract

COLOR CHANGES OF PALFIQUE ESTELITE BETWEEN PRE
AND POST IRRADIATIONS

Yutaka Aoshima, Haruhito Takagi, Noriko Sairenji,
Harughiko lkeda, Takashi Kuroda and Hideo Onose

Department of Operative Dentistry, Nihon University School of Dentistry
(Chief Professor . Hideo Onose)

[t is pointed out that the color of composite resin is changing according to it's ploymerization
and this color change is a harmful effect for the clinical satisfacion of composite resin restoration.

The purpose of this study was to compare the changes of color of newly developed composite
resins between before and after exposure of activating light. Five Compostie resins (8 shades) were
employed | Palfique Estelite{UL, U, DY, G 3 Tokuyama), Photo Clearfil A (US © Kuraray), Photo Clea-
rfil Bright {US : Kuraray), GC Graft LC(A3: GC), Silux Plus{U ; 3M).

Tristimulus values of each material were determined before and after curing-light exposure by
using a Micro Multi Photometer (MMP-1001, Nihon Denshoku Kogyo). The values were transformed
into L* a* b* system and color changes of the resins were evaluated by the changes of L*, a* and
b* values for the individual shades. In addition, the effects of resin thickness and background color

on color changes were also studied.

The finding were as follows .

1. Color changes of L*, a* and b* values were recognized due to the light exposure for all products.
The b* values of Palfique Estelite showed negligible changes for ali shades.

2. The b* values were affected strongly by the background color, especially when decreasing the
brightness on the background color.(Request original article reprints to Dr. Aoshima)
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Table. 1 Materials

HEH 2 ol L 71914 Azt A Mg 2oz
AR Azl & gAAane Aasig.
FEAFE AMHE 25 23110, ANEE 50+ 5%9)
?;oj-%sl)-xlql ,{}%% H..r- -‘-—]'E{}.E-}- All:&é‘t_. EO J'.L
ZAb Aol dAMAE] Al7|9h FzAL AF (208
F). 24N TF A 1 F T A 44 7)o s
Alfe} 5 12de) Faf BF 57¥We R 53 o) E
AtEe] Az A5 23+ 10, 4UEGEE 50+ 5% 9
FegE 2o A YEzde Yol
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ke ¥R EAA(LT 2, b*)E 4Pl A7)
2y vadyidd A (MMP-100, H& HET

7 AT 9 o)Fe] 187 Al mas e
MED, o5 dme] B2 nAE vas A
A9 28 Table 2-991 34155),

o BT HEEE g 1320 HAN viS

EE AEe 547 (L, a*b*) & Az AFE g o]k
1520 WE5S Jeidoh 22y HEe Are
A Foll whe Apel 7} 20%ie}. Palfique Estelitel= Z.E
Az o] wjiAlela] A ] WFo] vz Agr),
2k i AAE o &at3 A Ee FAE ImmE
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Photo Clearfil A= H4Alel HEL b* A4

Composite resin Shade Batch Na. Light Unit Irrad. Time  Manufacturer
Falfique Estelite UL(AZ) EUL452 Wite-Lite 30sec. Tokuse

U (A3 EU2i0

G {(C2) EG305

DY (B4) EDY3505
Photo Clearfi} A us 1127 Quick Light 40sec. Kuraray
Phote Clearfit Bright us 1307 Quiek Light 40sec. Kuraray
GC Graft LC A3 a00717 GC Light VL-1 I0sec. GC
Silux Plus U 5702U Optilux J0sec. M
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Table. 2 Color components with various tim:

5, back ground colors and resin thick-

ness(Palfique Estelite UL {Az)2] Habdfe) s d %)

Imm Before tmmediate ddhr Lw
LW 57.5(0.7) 59.7(0.5) 68.,2(0.4) §5.6(0.5)
B 54.8(0.6) 55.5(0.5) 56.0(0,2) 55.5(0.8)
at W -0.600.1) 0.3(0.0) 0.6(0.1) 0.4(0.1)
B 2.4(0.2) 1,600, 1) 1.400.1) -1.9(6.2)
bt W 12.6(0.3) 122000100 12.000.2) 12.4(0.4)
B 6.5(0.3) 5.5(0.2) 5.6(0.2) 6.8(0.5)
2mm Before lmmediate 24hr I
L' W 57.200.5) 58.4(0.4) 60.5(0.3) 60.1(0.6)
B 54.9(0,2) 55.6(0.5) 56.5(0.2) 55.500.4)
Rt 0.7(0.1) 0.6(0.2) 0.5(0.1)  G.2(0.1)
i “2.7(0.0) 15001 IETOND 1.8(0.)
bW 12.2(0.2) 12.000.2) 40,3 12.5(0.5)
B 7.200.2) 6.4(0.3) 6.300.2) 6.8(0.3)
3mm efore Immediate Tihr Tw
Lo w 55.7(0.3) 57.000.6)  56.3(0.) 57.5(0.7}
B $5.5(0.6) 55.9(0.4) 57.5(0.2) 55.7(6.3)
A W 0.2(0.1) 1.640. 1) 0,300, 1) 02000
B 2.500.2) 1.500.1 0,200, 1) 1.300.1)
bW RENTOES 12.800.4; sy 10,7006
B 7.5(0.3) 6.7(0.2) T 70

Table, 3 Color components with various times, back ground colors and resin thick-
ness(Palfique Estelite UL (A3) 8] Zabad e #zug)

b Before Lmmediate 2ihr Lw
L' w 53.1(0.4) 5.200.2) T 65 (0.4 66.0(0.4)
B 53.3(0. ) 53.6(0.3) 519004 53,6(0.5)
At W -2.5(0. ) 6063 2.000.1) 1.640.2)
‘B 1.900.0) 9.9(0.1) 0.5(0.1) 1.000.1)
bW 13.2(0.3) 12.8(0.4) 13.2(0.3) 13.3(0.4)
B 7.5(0.4) 7.2(0.3) 7.7(0.1) 8.0(0.6)
mm Before Immediate 24hr Iw
Lt w 53.0(0.6) 53.8(0.5) 58.2(0.1) 57.9(0.3)
B 53.900.2) 54.7{0.6) 55.1(0.5) 54.3(0.4)
at W 2,700 1) 1.600.1) 1.9(0.2) 1.5(0.3)
B 1,6(0.2) 0.400.1) 0,401 -0.5(0.1)
bW 13.60.4) 13.6(0.3)  13.4(0.2) 13.7(0.5)
B 7.8(0.2) 7.200.3) 8.2(0.2) 8.8(0.7}
Jmm Belore hnmediate 2dhr 1w
Lo W 53.000.6) 53.2(0.5) 56.1(0.2) 52.8(0.5}
B 54.1(0.4) 35.1(0.5) 35.700.3) 55.2(0.3)
X W -2.5(0.2) -2.500.00  1.3(0.1 1.0(0.2)
3 150001 0.5(0.2) 0.1(0.0) 0.600.2)
bW 12.400.3) 12.5(0 2 11.000.3) 105005
B 8.0(0. 1) 7.840.2) §.3(0. 1) 8.2(0.3)
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Table. ¢ Color components with various times, back ground colors and resin thick-
ness(Palfique Fstelite DY (B4)®} ZHatx$ol M%)

Imm Before Immediate 24hr lw

L w 53.9(0.4) 54.300.4) 63.5(0.5) 63.6(0.8)
5} 54.7(0.3) 54.7(0.2) 53.3(0.5) 53.9(0.9)

a" W -1.0(0.1) -0.3{0.0) 1.040.2) 0.6(0.2)
B -1.0(0.1) -6.100.1) ~1.9(0.1) -1,8{(0.1)

b W 14.8(0.3) 13.8(0.4) 15.5(0.4) 15.7(0.5)
B 10,0002} 10.0(0.4) 10.7(0.3) 10.3(0.3)

Zmm Belore [mmediate 24hr fw

Lt w 53.2(0.7) 55.4(0.8) 56.5(0.6) 56.9(0.7)
B 54.7(0.3) 56.9(0,4 53.7(0.6) 54.0(0.3)

a' W -0.8(0.0) -0.0¢0.0} 0.800.2) 1.4(0.3)
B 0.100.13 1.G(0.2} -1.4(0.2) -.3{(0.2}

b" W 15.3(0.4) 14.5(0,3) 16.0(0.3) 15.8(0.5)
B 16.0(0.3) 9.7(0.2) 10.8(0.1) 10.8(0.4)

dmm Before Immediate 24hr Pw

L' W 53.000.5) 54.3(0.4) 55.5(0.3) 54.5(0.9)
B 55.5(0.2) 58.5(0.4) 55.4{0.3) 54.0{0.5)

at W -0.9(0.2) -0.10.1) -0.1(0.1) -0.140.1)
3] -1.100, 1) 0.0 1) -1.5(0.2) -1.70(0.3)

bt W 15.8(0.3) 15.8(0.4) 156.000.3) 15.8(0.4)
B 10,2(0.2) 9.8(0.3) 10.7(0.3) 10.9(0.3}

Table.5 Color components with various times, back ground colors and resin thick-
ness{Palfique Estelite G (C2) ¢! Zglde @zw%E)

lmm Before Immediate 2thr Lw
LY w 52.000.4) 55.0(0.3) 65.5(0.4) 61.0(0.6)
B 51.9(0.5) 51.5(0.4) 52.4(0.3) 51.1€0.6)
4t W -1.2(0.2) -0.1(0.1) 0.4¢0.0) 0.1{0.1)
B -2.6{(0.2) -1.7(0. 1) -1.5(0.1) -1:8(0.2)
b® W 8.4(0.3) 7.9(0.2) 3.7(0.3) 8.9(0.5)
B 6.50(0.2) 5.8(0.3) 5.6{0.2) 6.0(0.5)
2mm Before Immediate 24hr L
L* W 51.8(0.2) 53.8(0.3) 55.8{0.5) 55.2(0.%
B 52.4(0.3) 53.8(0.2) 52.5(0.4) 52.00(0.4)
1t W 1.6(0.1) 0.8(0.2) G.o0.0 -0.4{0.2)
B -2,7(0.2) ~1.6(0.1) ~1.760.1) -1T70.3)
h™ W 8.1(0.3) 7.6(0.4) 9.4{0.3) 9.4{0.2)
B 6.5(0.1) 5.8(0.3) 7.2{0.2) 5.9(0.6)
3mm Before Immediate 2dhr 1w
L* W 51.60(0.5) 52.5(0.4) 52.20(0.3) 53.1{0.5)
B 53.7(0.3) 54.0(0.3) 53.8(0.3) 53.0(0.5)
a" W ~1.4(0.2) -0.9(0.1) -0.6(0.1) -1.200,1)
B -2,6(0.1) -7 D -1.3(0.2 -1,900.2}
Y 830000 7.8(0.3) 7.3(0.3) 7.7(0.3)
B 6.5(0.2) 6.0(0.2) 5.5(0.3) 6.3(0.3)
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Table. 6 Color components with various times, back ground colors and resin thick-
ness{Photo Clearfil A%l ZglHF.2] Mzwsg)

Imm Before Immediate 24hr lw
LW 63.2{0.3) 68.7(0.4) 64.5¢0.4) 67.9(0.5)
B 53.9(0.2) 53.4(0.4) 55.5(0.2) 52.9(0.8)
a® W -0.5(0.2) 1.1(0.5) 0.8{(0.1) G.6(0.1}
B -0.300.1) -0.2(0.1) -2.5(0.1) -2.8(0.2)
bt W 19.7(0.5) 13.2(0.2) 13.8{0.2) 15.1(0.4)
B 12.0(0.5) 3.2(0.2) 0.3{0.1) 1.2{0.1)
2mm Belore Immediate 24hr lw
LW 57.2(0.1) 57.8(0.5) 58.2(0.4) 57.3(0.4)
B 54.3(0.8) 53.4(0.5) 55.7(0.5) 54.100.7)
at W .10 0.6{0.2) 0.8(0.1) -0.1(0. 1)
B -1.900.2) -2.140.2) 0.4(0,2} -2.3(0.0)
h W 16.5(0.4) 6.5(0.3) 8.0(0.2) §.6(0.3)
3 11.3(0.2} 2.7(0.1) 0.4{0.2) 1.8(0.2)
3mm Before Immediate 2ahr fw
Lo w 53.5(0.2) 56.8(0.4) 57.5(0.3; 53.7(0.3%)
B 55.4(0.6} 53.8(0.4) 61.0(0.4) 54.6(0.4)
at W -3.2{(0.1 -2.10(0.3) 0.1(0.0) 0.2(0.1)
B -2.000.1) -2.1(0.3) 2.1{0.1} -2.6(0.1)
bt W 13.5(0.4} 4.8(0.2) 3.60(0.2) 5.5(0.2)
B 10.1{0.1) 0.3{0.2) 0.4{0.2) 1.4{0.2)

Table. 7 Color components with various times, back ground colors and resin thick-
ness(Photo Clearfit Bright®] Zab%.e AzxwE)

tmm Before Immediate 24hr Tw
L-w 63.740.4) 68.4(0.4) 69.5(0.4) 69.1(0.6}
B 52.7(0.8) 53.4(0.4) 55.5(0.2) 56.8(0.5)
at W -1,4(0.2} 0.0(0.0) 0.8(0.1 -0.6{0.2)
B -1.2(0.1} -3.1(0.2) -2.5{0. -2.5(0.2)
b* W 17.5(0.4) 13.6(0.3) 13.8(0.2) 15.2(0. 4}
B 10.0{0.1) 7.3(0.1) 0.3(0. 1) 1L700.4)
2mm Befare Immediate 24hr fw
L° W 63.3(0.0 61.8{0.3) 58.2(0,4) 61.4{0.7)
B 52.7{0.8) 53.4{0.4) 55.5(0.2) 56.8(0.5)
At W ~1.5(0.1) -0.200.1) 0.8(0.1) -0.6(0.1)
B -3.1{(6.2) -2.5(0.4) 0.4{0.2} -2.8(0.2)
h W 11.4(0.2) 7.140.3) 8.0{0.2} 8.1(0.5)
B 7.3(0.1) 8.3{0.3) 0.9(0.2) 2.6(0.5)
Imm Before Immediate Z4hr Tw
L® W 56.4(0.5) 50.3{0.4) 57.5(0.3) 58.5(0.5)
B 54.3(0.3) 58.200.2) 61.0{(0.4) 57.7(0.4)
a W -0.2{0.1) -0.5(0.4) 0.1(0.0) -0.3(6. 1)
B -3.300.1) -2.700.2) -2.1{0.1) -2,4(0.3)
bt W 17.6(0,6) 15.300.3} 3.6¢0.2) 5.7(0.3)
B C6.140.9) 2.8(0.3) 0.4(0.2) 3.200.2)
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Table. 8 Color components with various times, back ground colors and resin thick-
ness(GC Graft LC2l AHabxife] AxmwE)

Imm Before immediate 24hr lw
LYW 62.5(0.5} 67.0{0.4) 66.0(0.4) 54.0(0.8)
B 57.7(G.4) 55.2(0.3 53.9(0.3) 52.4¢D.5)
a® W 0.8(0.1) 1.4¢0.2) 1.400.2) 1.200.4)
B -0.3(0.1) -0.4(0. 1) -0.5(0.1) -0.6(0.9)
b® W 17.5(0.6} 17.1(0.5) 16.7(0.2) 16.7(0.2}
B 12.000.2) 11.0{0.1} 6.9{0.5) §.2(0.4)
2mm Bofore Immediate 2dhr Lw
L* W §0.2(0.6} 57.7{0.5} 58.5(0.3) 55.200.7)
B 58.5(0.6) 55.3{(0.9) 56.0(0.2} 54.8(0.7)
at W 1.6{0.2) 1.3(0.3) 1.500.2) 0.7¢0.1)
B 0.2(0.1) -0.2{0.2) -0.1(0.0) -1.7(0.1}
h* W 17.5(0.7) 17.000.4) 11,5(0.2) 18.7(0.4}
[3 14.0(0.3} 3.5(0.2) 7.8(0.2) 8.2(0.4)
Jmm Before tmmediate 24nr 1w
Lo w 58.5(0.4) 55.8(0.6)  55.500.3) 51.6(0.7)
B 57.6(0.6) 55.6{(0.5) 54.2(0.2} 56.5(0.7)
at W 1.600.2) 1.2(0.2) 1.100. 13 0.6(0.1)
13 ¢.5(0.1) 0.1(0. 1) 0.1(0.0) -0.4¢0.1)
bt W 16.0(0.2) 15.000.1) 9.1{(0.2) 9.100.3)
B 14.9(0.2) 14.5(0.3) 7.7{0.3) 7.2(0.2)

Table. 9 Color components with various times, back ground colors and resin thick-
ness{Silux Plus® ##hdF.0] Mawis)

Imm Before Immediate 24hr lw
L° W 67.210.6) 72.000.5) 74.8(0.3) 706.340.5)
B 59.6(0.4) 60.8(0.3) 62.9(0.5) 61.2(0.3)
at W ~1.6{0.2) 0.7{0.%) 1.000.0) -0.900.2)
B -3.8{(0.5} -3.8(0.4) -4.100.2) -3.8(0.1)
b” W 18.3(0.7) 16.3(6.5) 18.0(0.2) 16.8(0.3)
B 7.100.7) 4.0(0.5) 4.4{(0.4) 4.6(0.4)
Imrm Before Immediate 24hr 1w
L w 62.0(0.4) 65.0(0.5) 67.5(0.4) 66.3(0.4)
B 60.8(0.2) 61.8(0.4) 63.4(0.3) 61.5{(0.4)
a’ W ~1.7(0.4} -1.6(0.4) -1.10. D) -1.4(0.1)
B -3.8(0.3) -3.900.13 -3.8(0.1} -3.6(0.2)
b W 12.3(0.4) 9,1{0.4) 10.9(0.3) 10.740.4)
B 8.2(0.4) 4.7(0.3) 4,5(0.2) 5.4(0.3)
3mm Before Immediate 24hr Iw
L' W 61.5(0.4} 63.5(0.6) 66.5(0.3) 65.3(0.6)
B 61.5{0.9) 62.7(0.6) 63.5(0.,2) 62.000.5)
at W <2.5{0.3) 2.6(0.6) 2.1(0.0 -2.2(0.2)
B -3.5(0.7) 31.6(0.2) -3.5(0.1) -3.400.1)
BT W 9.640.0 6.5(04.2} 8.000.4) 3.100,3)
B 8.1€0.3) 6.100.4} 5.4¢0.2) 6.200.2)
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