2024-06 42(3) AT 17 i P2 2 2% 3% West China Journal of Stomatology ©353

AT Z U A E mhiEEE S5 F R IR =

T kA& mETF? 48!
lLOEERGELABETLEERE BROBES TS BROBEERERESZIFLPS
Wk FEH o B E LA, RAR 610041;

2. AR EEAKFHE O E LS A, 40 350002

[EZE] BH HEREHE RS QR EEN T BTGB M A, Shile AN Rt 2%,
FiE A 6 FUNIELG R (Wieland, 3M ESPE. Amann Girrbach, Kuraray Noritake . /K@) F1DLjE5E) 1
A A LB T AR A D AT U0 E B4, 4y BILLZNT . LVP. AG. KAT. UPC M BSM iy 4% S2860 40, LU
SORFHRAMENFTIRAL (PLT), H&MER 14 mm, JEE 1 mm B9l (n=6), BT XK NZRKEST,
TE 134 °C. 0.2 MPa AR HEFREE T 23 %) & A 3EAT 40 8. 12 h =AW B N L2 uab 3 . SR ] CIE1976Lab
BREERG, FIHNG H A0 & Ak N T 2R LA T 244, 8, 12h/EAYCIE L*, a*, b*E, FHITHL
BHUIEE (TP) Kfa2s (AE). &R A4 410 TP 5 K 2]/ 43 5]y PLT>KAT>AG>ZNT>BSM>UPC>
LVP, #fb4h )8 h5, Fra il TP EAEILRTH 22 G L & 12h)5, KAT4IHIZNT
HTPH S BALRTAH L 22 7 EG T 2 RE L, HAGZ . BSM4 . LVP A M UPC 1Y TP {5 2 ALHTAH L i 3 T
B PEREMR (P<0.05) . XTHRZH TPAEFEA R B BeY 3 i T g dl (P<0.05), HAZEMFEI . LLAE=3.3%
MR W W22, Zih4 hEPra4lAEY/NF 3.3, #4L8 hjR{UAH UPC4L AEMS KT 3.3, &Mk 12 h/5 BSMAF
UPCZAE KT 3.3, Sit 455l B QAL AR AL RS, 2F 0B MR 22
B A, o AALES ARG AL R AR 2 B T R, s
ISG;p =R

[RER]  AeHs; MRl Ot¥tee: ckEM Az

[FESFES] R783.1 [XEFRE®] A [doi] 10.7518/hxkq.2024.2023372

Effect of artificial aging on optical properties of ultra-translucent zirconia ceramics of different brands

Chen Luona', Zhang Xin', Tian Zhengyw’, Wang Jian'

1. State Key Laboratory of Oral Diseases & National Center for Stomatology & National Clinical Research Center for
Oral Diseases & Dept. of Prosthodontics, West China Hospital of Stomatology, Sichuan University, Chengdu 610041,
China, 2. Dept. of Prosthodontics, Hospital of Stomatology, Fujian Medical University, Fuzhou 350002, China
Supported by: National Key R&D Program of China (2022YFC2410103)

Correspondence: Wang Jian, E-mail: ferowang@hotmail.com

[Abstract] Objective This work aimed to evaluate the effect of artificial aging on the translucency and color differ-
ence (AE) of ultra-translucent zirconia and provide a reference for clinical application. Methods The discs of ultra-
translucent zirconia from six brands (Wieland, 3M ESPE, Amann Girrbach, Kuraray Noritake, Upcera, and Besmile)
were cut and sintered according to each manufacturer’s product instructions; the experimental groups were named ZNT,
LVP, AG, KAT, UPC, and BSM, respectively. IPS e.max Press was used as the control group (PLT). The specimens (n=6)

were prepared with a diameter of 14 mm and a thickness of 1 mm. The specimens were subjected to artificial aging treat-

ment according to the following conditions: in an auto-
clave at 134 °C at 0.2 MPa for 4, 8, and 12 h. According
to the CIE1976Lab system, the CIE L*, a*, and b* values
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by a co-lorimeter. The translucency parameter (TP) and AE were calculated. Results The mean TP values of each

group before aging inorder were PLT>KAT>AG>ZNT>BSM>UPC>LVP. We found no significant difference in translu-

cency in all experimental groups after aging for 4 and 8 h compared with those before aging. After 12 h of aging, the TP

values of the KAT and ZNT groups were not significantly different from those before aging, but the TP values of the AG,

BSM, LVP, and UPC groups were significantly lower than those before aging (P<0.05). The TP value of the control

group was significantly higher than that of the other experimental groups at different stages (P<0.05). AE=3.3 was con-

sidered the visible color difference, and AE was less than 3.3 in all groups after 4 h of aging. After aging for 8 h, AE of

the UPC group was slightly higher than 3.3. AE of the BSM and UPC groups was greater than 3.3 after 12 h of aging.

Conclusion The TP and AE of different brands of ultra-translucent zirconia may change after various aging times. The

translucency of some zirconia showed a decreasing trend and the color difference showed an increasing trend with the

aging time.
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Tab 1 Materials used in the study

45 Mk filbeais] D%

ZNT  Zenostar Zr Translucent ~ Wicland A&, f8[F  ZrO,+HfO,+Y,0,>99%; Y,0,<4.5%~6%;: HfO,<5%; ALO+H At MM<1%

LVP Lava Plus High SMESPEAH], £EH  ZrO,+Hf0,+Y,0,299%: Y,0, 5%~6%: Hf0O,<5%

Translucency Zirconia
AG Amann Girrbach Amann Girrbach A5, ZrO,+HfO,+Y,0,299%:; Y,0, 8.5%~9.5%; HfO,<5%; AL,0,<0.5%; HAt%
Ceramill Zolid FX White B A wHI<1%
KAT Katana UTML Kuraray Noritake Zr0,+HfO, 87%~92%: Y,0, 8%~11%; HAb% 14 0~2%
WA IR AT, HA
UPC TT K& WYIEREIEIRAT  ZrO,+HfO,+Y,0,>96.5%: Y,0, 5.8%~9.7%: AL0,<0.5%: Fe,0,<0.5%:
Er,0,<2.0%; HAB%<0.5%
BSM TT Rz e JRH Ui S R Zr0,+HfO,+Y,0,299%;: Y,0,4.5%~6%: HfO,<5.0%: Al,0,<0.5%; Hfih%
PHEA R AT 11<0.5%

PLT IPS e.max Press LT~ XRGE-fHRLEHFA A,  Si0, 57%~80%; Li,0 11%~19%; K,0 0~13%; P,0,0~11%; ZrO, 0~8%;
R AR AL PB4 E Zn0 0~8%; H ALY 0~10%
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Tab 2 TP values of each group before and after aging

Xxs

245 RN “i4h  Z48h  Efk12h

KAT 16.09+0.62 15.81£0.59 15.48+0.56 15.39+0.33
AG 13.83+0.13 12.90+0.30 12.95+0.21 11.45+0.57*
ZNT 13.77+£0.92 13.394+0.82 12.37+0.77 12.14+0.95
BSM 13.15+0.32 13.27+0.74 12.25+0.81 11.38+0.33*
LVP 12.10+£0.10 11.74+0.38 11.91+0.35 11.39+0.24*
UPC 12.65+0.79 12.2240.57 12.22+1.12 10.78+0.75%*

PLT (XHEZH) 20.58+0.94 20.23+0.41 20.11£0.72 20.04+0.36
e *FRGARY KRB TP LR ZER A G242 X, P<0.05,
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Fig 1 TP values of each group before and after aging
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Fig 2 The AE of each group before and after aging
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Tab 3 The AE of each group after aging X+s

451 4h 8h 12h

KAT 0.71£0.16 0.64+0.17 0.81+0.23
AG 1.17£0.22 1.57+0.18 2.81+0.48*
UPC 2.20+0.56 3.38+1.44 5.22+0.28%
ZNT 1.30+0.73 1.59+1.02 1.87+1.00
LVP 0.65+0.17 0.91+0.27 2.54+0.54*
BSM 1.3140.99 1.88+0.69 3.55+1.09%

PLT W41 0.60+0.32 0.69+0.31 0.87+0.47
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Fig 3 XRD results of each group before and after aging for 12 h
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