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Purpose: This study investigates the effect of repeated use of lithium disilicate glass-ce-
ramics on color stability.

Methods: In this study, 2 types of lithium disilicate glass-ceramics were used and they were
divided into 4 groups after 1st, 2nd, 3rd, and 4th heat pressing. The L*, a*, and b* values
of all specimens were measured using the VITA Easyshade Advance 4.0. These values was
used to determine the AE value and transparency. IBM SPSS Statistics ver. 24.0, a statisti-
cal significance level of 0.05 and one-way ANOVA were used for all data.

Results: In all groups, the L* and b* values were the lowest in the specimens subjected to
the 4th heat pressing and the corresponding a* value was the highest. All specimens
showed AE values of <3.3, indicating color changes that were not visible with the naked
eye, and the color difference increased with the number of repeated heat pressing. The
transparency of all specimens decreased as the number of repeated uses increased.

Conclusion: According to the number of repeated heat pressing, the color difference of Ro-
setta SP (HASSBIO) was larger than that of IPS e.max Press (lvoclar Vivadent), but it was
clinically acceptable in all groups. Moreover, transparency decreased as the number of
heat presses increased in all groups. According to the above findings, the lithium disilicate
glass-ceramic has high color stability due to repeated heat pressing, implying that it can be
used in clinical settings regularly.
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Table 1. Materials used in this study

Product Main composition Manufacturer Color

IPS e.max Si0,, Li,0, K,0, MgO,
Press Zn0, AL,O,, P,05 and
other oxides
Rosetta SP  SiO,, AL,0,, K,0 and HASSBIO, Gangneung, HT/A2
other oxides Korea

Ivoclar Vivadent, HT/A2
Schaan, Liechtenstein

HT: high translucency.

586 S8
"7 A0
(A) (B)

Figure 1. The specimen after heating press. (A) IPS e.max Press, (B) Ro-
setta SP.
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MATERIALS AND METHODS

1. 48 =

2 AFoAE @A AREL Y= 239 1Y APE HEHA
ZA0|E FEtA-AM2te] A& IPS e.max Press (Ivoclar Vivadent,
Schaan, Liechtenstein), Rosetta SP (HASSBIO, Gangneung, Ko-
rea)= A9 09, shade A29) £& EHLEE 7= high translu-

cency (HT) 935 A= tAHTable 1).

2. A U

1) AIE A2

IPS e.max Press®t Rosetta SP 259 71 484 Fet2-Al=t
9 A5s AR 4ol "t 13], 23], 33], 43]& Yo AJEE 5 24
7N AZstAckFig. 1, Table 2).

37] 10.0 mmx 10.0 mmx 1.5 mm<] 439 AJHE AZsl7] 9
A GAE TS A7]E AZSnt A HHo] FAYAS FES
1 Yo 7438 3 v EA(Prime Vest HS; BK Giulini, Ludwig-
shafen, Germany)Z " &5}1 4204 408 59 WA|5}ATt. o]F
FPZ 850CA 5087 £33 thy oH7tEE oFA] 2 XS
F33 A 7MY A8 A7) Z(Programat EP 3000; Ivoclar Viva-
dent)ell YA A 234 A Alo] w2t Table 39 2702 A7HY
J9E st} IPS e.max Press HT Y32 920T oA 1587 54
Sl Rosetta SP HT Y32 900T oA 2087t 448 &, IPS Alox
Plunger (Ivoclar Vivadent)Z crosshead speed 300 ym/min2.2
FEe2 7ote] Q71 3PS steH, g5 F A7 2N 82
B2 Al2o] g w7}x] ¥Zsirt. 50 um 224 H]E(Rolloblast;

Table 2. Classification of experimental groups used in this study

Group Product name Number of pressing
E1 IPS e.max Press 1st Press
E2 IPS e.max Press 2nd Press
E3 IPS e.max Press 3rd Press
E4 IPS e.max Press 4th Press
R1 Rosetta SP 1st Press
R2 Rosetta SP 2nd Press
R3 Rosetta SP 3rd Press
R4 Rosetta SP 4th Press
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Table 3. Pressing schedule of specimens used in this study

Product Start temperature Heating rate Final temperature Holding time Vacuum on Vacuum off
IPS e.max Press 700C 60 C/min 920C 15 min 500 920C
Rosetta SP 700C 60 C/min 900C 20 min 700C 900C

Table 4. Means and standard deviations L*, a*, b* for repeat processing

Table 5. Means and standard deviations AE for repeat processing

Group L* a* b* Group AE p

E1 79.36+0.56 -1.8120.04 7.0120.26 E1 (control) 0

E2 79.28+0.73 -1.6740.07 6.90£0.29 E2 0.30:0.12°

E3 79.2140.24 -15140.08 6.75£0.51 E3 0.59:0.16° <0.001
E4 77.61+0.58 ~1.4540.09 6.63£0.19 E4 1.8340.04°

R1 79.6150.43 -3.78:0.13 11.43035 R1 (control) 0

R2 79.55+0.85 -3.65+0.12 10.25+0.34 R2 1.25+0.08"

R3 79.3110.63 -3.5040.13 10.16£0.25 R3 1.35:0.10° <0.001
R4 78.93+0.39 -3.45+0.10 9.00£0.15 R4 2.5440.22°

Values are presented as meantstandard deviation.

Renfert, Hilzingen, Germany)& 27|94 2.2 EA} X 2|sto] A|H 9
HH0| &35 ujER]E AAS L, #600, #1,200, #2,0009] SiC A
A2 &Aoo R dupste] EHS #F U369t 1 um Diamond
paste (Buehler, Lake Bluff, IL, USA)E o]-&3}o] dutzpgox AJA]
E ulA] ZeE AASH] AsiA vlAlAntE STt

13)2} Q71SF HB o8 247 3 9] A& AlFela, 23] 2 5
B 431319] 0|2+ F7IRF A7 oM E Q1Y BE = &
FEZ 2719, 50 ym A HER AR O SRR 257 Al
#slo] ZAG-skSiT
2) 4 2%

ezt HolHE @71 Hsto] A3t A& M 54719 VITA Easys-
hade Advance 4.0 (VITA, Stuttgart, Germany)< Ar&3}%0H A
E3Z flsto] A2 dof] NS SHES F, 54742 AlH ¢
ZAA. 2 A EF FFFUE 534 FHoto] BT REHEAE
Ttk

3) A2

AEO L¥ a*, b* g& 7 F ofef 9] A o]-§3to] AE #& A
&3tk Mz Aol L¥, af, b*Eke T3 3 AEGHS AXtsto] B
Aot om, AEgHY] AtE FA12 thedt 2 ZE FlojH: IBM
SPSS Statistics ver. 24.0 (IBM, Armonk, NY, USA)& 0|83} &
AH 9 52 0.052 LA RAEA S AMESIEoH, Scheffe
test® AR A5

AE= v/ (AL¥)* + (Aa* ) + (Ab%)?

AL*=L-Ly, L=A% 39 g, L=A% A9 3

Aa*=ara;, a,=4F F g, a, =A% A9 g

Ab*=b, by, b=A% F] 7, b,=AF A9 g

Values are presented as meantstandard deviation.
°b<ABThe same letters are not significantly different (p>0.05).

WEH % (translucency parameter, TP)E @43 FAE Ad A
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RESULTS
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b* 3ol B3} BEHAO] AFR= Table 49} 2t} L* 3F2 BE IF
oA 43] @7 A& B4, R4 Ao 7HF Yioka, 13] E71et A%
3l E1, R1 Al®o] 7Fd =9k} a* 3he BE 804 13 471 4
st E1, R1 AlHo] 71 Yok, 43] G719t 483t B4, R4 AJHo] 7
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2. Mz} 5}

AR EA5to] A2 AE 39 B BEHAL9 AIH= Table 59
Ztt, E I15AE E2 AJHo] 0.30+0.122 7 Wkal, E4 A|Ho|
1.83+0.04% 7FF &9 1(p<0.05), R Z1EAE R2 AJHo] 1.25
+0.08% 71 W9k, R4 AJH0] 2.5440.222 71 = %Th(p<0.05).
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Table 6. Means and standard deviations translucency parameter for re-
peat processing

Group P >
E1 178.14£0.52°
E2 178.06+0.67°
E3 177.100.76" <0.001
E4 175.67+1.01°
R 176.81+0.30"
R2 176.71+1.05"
R3 176.68+0.62" 0.205
R4 175.9640.45"

TP: translucency parameter.
Values are presented as meanztstandard deviation.
**AThe same letters are not significantly different (p>0.05).

F7RIg.

3. BT H#H3}

FHE s 9o 42 TP o] Bt EEHA9 A¥= Table
63} Zt}. E 1804+ E4 A1Ho] 175.67+£1.012 7P W91, E1
A|Ho] 178.14+0.528 7F& &3t21(p<0.05), RIENAE R4 Al
o] 175.96+0.452 7F§ Yok, R1 AJHo] 176.81+0.3022 7}
Z =AXAG FAAR] GRS HolA = FATHp>0.05). BE Al
Hoj|A ¥HE ARE31S7t F7HEE Rt Yol

DISCUSSION

At Az Az L 7Rg71e0] 34 dAdshEA HuHe 3
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£ I tisto] 2ASH] Y30 IPS e.max Press®} Rosetta SPE 4|
FARE 1~43] 71 B S ol B 9 A, A3} Eye W
3 TSIl

A7} QoAM= Al FEEQ] Mz F7t Al AR 3] AR o8] 1]
2] A|&% shade guideE ©]-&5to] X|ofo] A4S AEsH= W0l
7Pg g2 ARGE I Qi o 23t W2 3 0]7] wizo] A 2|7t
2}o]7}F 1S 4+ 911, shade guide T8t A|Z3]Ato| whet A H 97}
Agkdol7] wgol |ote] Mg Ae Al ojzj o] k. A7} A
oto] A2 Fof utet Aol Wst7] Wiizof ol 25| HeiM=
AHAQ M0 Y7k e Afole A 574 A7t AMgEt
[19]. B AFoME Mz £4-S 93] VITA Easyshade Advance 4.0
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T4 IPS e.max PressE 23], 33] §HE- Q719 3% A AE
gro] 1xrh o} Must= AR A goug A gy A4 uf
§ Ao R A 4 22 Ul IPS e.max PressE 43] &t
B @71t ¥t Al H I} Rosetta SPE 2, 3, 43] ¥HE A71F et
AJHA] AE gko] 13} 3.3 Ato] 2 et ot §9k0 2 Zjo] & QA5
71E oH Yt u]= 27JAL E3)(American Dental Association)
oA AASH= A Aol & AAE 4 Y= 7IEFHAE #>2) 22 [22] H]
W%, R4 A1H(2.54+0.22)5 A|QJ5}ar BT A ok A o] &7 1t
gt HEHAYACIE SFTA-A2H] 9 vHE AR 3157t S71S
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AAAHE Xot 20| Q@S Aol FH= A v Fa5tH,
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CONCLUSIONS
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