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Color Stability of IPS Empress 2 Glass-Ceramic

after Heat-Pressing and Heat-Treatments

Kie-Bum Song, Sang-Kwon Lee, Yu-Ree Kim, Sang-Chun Oh.
Department of Prosthodontics, School of Dentistry, Wonkwang University

This study was performed to investigate the color stability of IPS Empress 2 glass-ceramic after heat-pressing and/or
heat-treatments. Three types of IPS Empress 2 ingots (shade 100, 300, 500) were tested. For this study, three groups were
prepared as follows: group 1 is as-received material, group 2 is heat-pressed material, and group 3 is fully heat -treated
material. The color of the specimens was measured with a colorimeter. The data were statistically evaluated with one-way
ANOVA and Scheffe’s multiple test. The results obtained were as follows: 1. IPS Empress 2 glass-ceramic demonstrated
less color stability according as the shade is lighter. Namely, the shade 500 showed the lowest color shifts and the shade
100 showed the greatest color shifts after heat-pressing and heat-treatments. 2. In the cases of shade 100 and 300, the
changes of AE" were affected mostly by the changes of L and b". 3. In AE" of the shade 100, there were significant
differences among the group 1, 2, and 3 (P<0.001). 4. In AE" of the shade 300, there were significant differences
between the group 1 and 2, and the group 1 and 3 (P<0.001). 5. In AE" of the shade 500, there was significant difference
only between the group 1 and 3 (P<0.001).
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Table 1. Classification of experimental groups
used in this study
Group Material

1 as-received material
2 heat-pressed material
3 heat-pressed and simulated heat-treated material

(a wash, dentin/incisal, staining, glazing firing)

Table 2. Firing Schedules of the IPS Empress 2 System

Aot 2 Azl e IPS Empress 2 Glass—Ceramic2l M o204

250 Col A 3027+ AlFAIZ]aL 850 Coll A ThA] 14]
FAFAIA 500C = ¥ EP500 ¥4 2( EP500
press furnace, Ivoclar, Liechtenstein)ol| 4] IPS Empress
2 glass-ceramic-S 7} shade "H(shade 100, 300, 500)=
10714 d7kst A sisith d7kste] 4 & &4
2o A vtZ AW A A3 WYZHAZ] F, Pen-blaster
(Shofu Co.Japan)E ©]-&3}¢] 50 10011m9] glass
beadS BAMA|A W EAE A A6 1L, thojoj=
Haaz F94de A2 7 *ﬂﬂ‘r‘%‘ A S Sic
paper= #400, #800, #1200 grit7}<] TA A o2 2w}
AA, HE 1LSsmTAR FUsA 24§, Ze)
28 g7 Yol 253 AlH7|=E 1087 AlF A
AR ol F 2 5 $I8lA] 2 shade™M = 57
A HRA, A 2 sARNE 3 IS HE HE R
dE ALS 7 EA(wash firing 13,
dentin/incisal firing 13], staining firing 13], glazing
firing 13])E Al T} (Table 2).
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A

SA A=A (Model Te-6FX, Tokyo Denshoku Co.,
Japan)= XYZ filter$ 2] 9] CIEET CFHUS ©]-&3t
om SR L 23R BRSP4

E A FiL ORTERA

(X=90.19, Y=92.16 Z=108.26)> Al 33} it}
7171¢] YREAT xF24 § A FIH-E
AN & 2SS stk ZF AlH @ AR
OE Al F-915 Az 546k X, Y, Z 9] Wt 3#

T3 X, Y, ZAE 717 )

Firirngs B t1 T S H Vi V2
Pressing 700 60 920 20 500 920
Wash firing 403 60 800 6 1 450 799
Dentin/Incisal firing 403 60 800 6 2 450 799
Glaze/Stain firing 403 60 770 6 2 450 769

B: stand-by temperature(‘C); t7: temperature increase(C/min); T: pressing temperature(C); S: re-pressing time(min); H:

holding time (min); V1: vacuum

on(C) ;

V2: vacuum out(C)
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ASE E7tg 2 EAge] & 7 o+ 1k A
Wske] oS AR s SPSS program
(SPSS, Chicago, IL.)2] one way ANOVA test2}
BEE A=

Scheffe's multiple testE
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STt = shade 500 glass-ceramic U= shade 300
glass-ceramic 12|31 shade 100 glass-ceramic =22
& tﬂi}ﬁol 7001, Shade 1003} 300914 AE 9|
Ashs F2 L' bo) 93 Jego = e
ol A A o2 A B shade 100014 a =
o W7t flglont LY, b a@la AR} d7kst
2 A A¥E BE %{POHH rojgh wsts |
%1 THP<0.001, Table 3). Shade 300014 &= L" 2 AE’
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ot Ar7ieh Fole oS Mt fitla,
a' e BE e fod W) gidleoy b B
Lol 9= Aol EOﬂD}(P<O 001,
Table 4) Y3 shade 500914 L'+= 03‘7‘}0L 9z
"éfﬂﬂ ‘& T3 U A] T Afelell A, a7 ©A] At
T T2 Aolol A, el b &
*oEH@r 715 2 EAYE 3 s Aol
A frofgh Aelg mglom, AR H x| 3w
A% o S AA gk o Abolol ARt fe A 3
= W3S HSTHP<0.001, Table 5).

Table 3. Results of colorimetric test of IPS
Empress 2 glass—ceramic(#100)
Mean(SD)

* * *

Group L a b AE

1 83.26(0.11)" -2.06(0.20)" 1.02(0.10)" 13.84(0.10)*
2 81.82(0.47)° -2.30(0.19)" -1.44(0.19)° 15.48(0.49)"
3 81.22(0.14)° -2.27(0.16)* -0.96(0.16)° 15.96(0.15)°

Groups with the same letter were not significantly different
between the groups(P>0.001).

Table 4. Results of colorimetric test of IPS
Empress 2 glass—ceramic(#300)
Mean(SD)

* * *

Group L a b AE

1 78.80(0.07)" -1.34(0.09)" 1.74(0.05)" 18.29(0.07)*
2 80.19(0.25)° -1.52(0.17)" 1.19(0.18)° 16.90(0.29)"
3 80.20 0.22)° -1.37(0.09)* 1.39(0.14)° 16.89(0.22)°

Groups with the same letter were not significantly
different between the groups(P>0.001).

Table 5. Results of colorimetric test of IPS

Empress 2 glass—ceramic(#500)
Mean(SD))

* * *

Group L a b AE

1 80.53(0.03)" -0.72(0.10)* 1.37(0.09)* 16.51(0.38)"
2 80.45(0.17)* -0.89(0.13)® -0.40(0.08)® 16.66(0.17)*"
3 80.03(0.27)° -0.69(0.09)" -0.33(0.10)® 16.87(0.27)

Groups with the same letter were not significantly different
between the groups(P>0.001).
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