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Masking Ability of CAD/CAM Lithium Disilicate Ceramic on
Various Tooth-Colored Resin Substrates

Withita Acaraekjit* Vibul Paisankobrit* Nateetorn Plukwatchalakul*
Nuttaphon Kittikundecha*

Abstract

Objective: The purpose of this study is to evaluate the masking ability of medium translucent
CAD/CAM lithium disilicate ceramic with difference thicknesses on various tooth-colored resin substrates.

Materials and methods: Ceramic slides were prepared from the A2 shade IPS e.max CAD MT
blocks in 4 different thicknesses (0.5, 1.0, 1.5 and 2.0 mm), which further divided into four subgroups
according to the shades of tooth-colored resin substrate (ND3, ND5, ND7 and ND9) (n = 5). After
glazing and firing, the cementation process was done using dual-cured Variolink Esthetic cement in
a neutral shade. The color of each specimen was measured with a spectrophotometer. The color
differences (AE,,) between specimens and the reference block were calculated. The data were
analyzed with one-way ANOVA and the Tukey HSD test (p = 0.05). The perceptibility threshold and
acceptability threshold were also used.

Results: There was a significant decrease in AE,,, value as the ceramic thickness increased.
The group of 0.5 mm thickness demonstrated the highest AE, value while the lowest value was
obtained from 2.0 mm thickness. The ND9 shade had the greatest influence on AE;, value, followed
by ND3, ND5 and ND7 respectively. None of the groups on the ND9 substrate had AE,,, below the
acceptability threshold.

Conclusion: The ceramic thicknesses and substrate shades significantly influenced the
resulting optical color of the medium translucent CAD/CAM lithium disilicate ceramic. Most experimental

groups have AE_, values beyond the acceptability threshold.

Keywords: CAD/CAM, Lithium disilicate, Masking ability
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Fig. 1 Demonstrated the cementation method.

(A: Silicone block, B: Put the tooth-colored resin plate into the block,

C: Put spacers at 4 corners, D: Cover with ceramic plate)

wipnuSenswiuTunaudaeduisud
Iﬂﬂwﬂufaﬂﬂuﬁﬁﬁiﬂu%ﬁmﬁmﬁ (Provil Novo Putty
Soft, Heraeus Kulzer, Switzerland) laavlunaae
naurwsBudmilouiuasllangaanavuissau
Jaguiedudrdnhesn nmiuldvagRaisalau
¥iianilaiioe (Provil Novo Light, Heraeus Kulzer,
Switzerland) dnlapsauvauiiiindu soauian
udssuddinusivia 4 apliifugevdmsuimun
Fumigs@y (spacer) uuununaydlansSatiy
210 2 x 8 x 0.1 gnuAfiafwns lapasivasy
AnNrngeAsavRanalulasfimasldianumn
WU 0.1 + 0.01 HaflNmg
MANNTLDNALHULTINHNLAS LN ULIBUR
wilauilusioiedevisanufigeiunm 5 il
wd Ty wspniuRuuBuE wiouiulag
mnsanaanadnaNuLiNdu 37% (N-Etch, Ivoclar
Vivadent AG, Liechtenstein) #9l3ifluaan 30 Junil
Fudpasfihifune 10 Fundiuddnldud
wasINuMaNIiaia (Tetric N-bond Universal,
Ivoclar Vivadent AG, Liechtenstein) ﬁxﬂ‘ﬁﬂunm
20 Tt whanin 9 wimeuasELATaaLES
#ilaunads lasarpuseusufivnavurHuLay
yutedsiumivar 20 Aunfiiialvnsouaquiia

UKL LAZATI9EaLLAT DI LENRIELA3 TR
ﬂ’)’]NL"I’l’NLLﬂﬁnﬂﬂ%ﬁﬁLﬂﬁlﬂu%u\iﬂu WWSENAuAY
wwwgfinlaemnsnlalasngesinanaidudu
5% (IPS ceramic etching gel, Ivoclar Vivadent
AG, Liechtenstein) fvl3ifluran 20 3wt awh
Wunar103uniudidh dude e W lEmerhvngs
Wunay (neutralizing powder) lavanasi v
AAAZNDUVURUTINTNUASTADINNITUNINT Y
wousBud udlas (9) navandumansioiau
(Monobond N, Ivoclar Vivadent AG, Liechtenstein)
Mol funm 60 Fundiudrdhasfiunan 10 5uil

MunuLsBuR nflauiiuasluufandalau
udeiduasiuisdyn dnsduduussioiuem
ap9gUuuY (dual cure) ala (Variolink Esthetic DC
Neutral shade, Ivoclar Vivadent AG, Liechtenstein)
NN U AN (mixing tip) AVUULKULITUS
wilpuiuLa IaiuMyLNUIEGINEN  paNULINNAIU
nszﬁouw’ummﬁnLLuuaﬁmﬁ’uﬁﬁuﬁ”’oﬁlqu (;m«?i 1)
ManuazaasBudinudaiuiiudielulasuss
(microbrush) U&IBUENKIULHULEINANAIBAE
wisvaeuavriiauaadidunan 40 Suiilasane
YareriathuausuinavuasuuuSa i uHy
wfAn ihdunuesnnnuisnudarsusslagsoy




SWU Dent J. Vol.16 No.1 2023

dndaz 20 ANl ATIARRULATENRNBLENGNY
winvdnAnudnLaennATINIUAsuBuIU
wavINIuAvAuesnINBuWIvENN  lapin

ANNAUINDULASHAITATUIIUAIBLATDIAINE
TnlA3R a3 N aATIINALANNVIUNIDDILSTUT UG
Tfdanuviun 0.1 + 0.01 HadNAs

3U% 2 uansinsinAnddueu

(A: M9BuIuaslunaasnn B: ﬂamﬁ":’i’mLﬂ%mmﬂn'[m'[w'[mﬁma%tiﬂﬂmagnumnsim)

Fig. 2 Demonstrated the color measurement method.

(A: Put specimen into the black box, B: Insert spectrophotometer tip into the hole on the box lid)
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Table 1. The materials used in the study.

Commercial name Batch number

Composition

IPS e.max CAD Z00D3S SiO, 57-80%, Li,O 11-19%, K,O 0-13%, P,O5 0-11%,
(Ivoclar Vivadent) ZrO, 0-8%, ZnO 0-8%, Al,O5 0-5%, MgO 0-5%,
coloring oxides 0-8% by weight
IPS Natural Die Material NDG3: Y48142 Polyesterurethanedimethacrylate, silicon dioxide,
(Ivoclar Vivadent) ND5: X50488 paraffin oil, copolymer, initiators, stabilizers and pigments
ND7: Y07854
ND9: W90046
Variolink Esthetic DC Z01MKB Monomer matrix: urethane dimethacrylate,
(Ivoclar Vivadent) methacrylate monomers
Inorganic fillers: ytterbium trifluoride, spheroid
mixed oxide
Additional contents: Initiators, stabilizers, pigments
N-Etch Z012CT 37% Phosphoric acid
(Ivoclar Vivadent)
IPS ceramic etching gel ZOOXFP 5% Hydrofluoric acid
(Ivoclar Vivadent)
Monobond N Z01B66 Alcohol solution of silane methacrylate, phosphoric
(Ivoclar Vivadent) acid methacrylate, sulfide methacrylate
Tetric N-bond Universal  ZO1FLF HEMA, 10-MDP, Bis-GMA, MCAP, D3MA, ethanol,

(Ivoclar Vivadent)

water, highly dispersed silicon dioxide, initiators,

stabilizers
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Table 2. One-way ANOVA of averaged AEab in each tooth-colored resin substrate shade.

Tooth-colored resin F Sig. Partial Eta Squared
substrate shade
ND3 1024.368 0.000 0.995
ND5 1880.847 0.000 0.997
ND7 258.788 0.000 0.980
ND9 3396.240 0.000 0.998

One-way ANOVA, p = 0.05, n=5

AT 3 uaAINaNISIATIZEANNLLsUTIUNAEluusasnguAMaugsasdin

Table 3. One-way ANOVA of averaged AEab in each ceramic thickness.

Ceramic thickness (mm) F Sig. Partial Eta Squared
0.5 3649.650 0.000 0.999
1.0 1734.861 0.000 0.997
15 1595.879 0.000 0.997
2.0 887.747 0.000 0.997

One-way ANOVA, p = 0.05,n =5
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Table 4. Mean and standard deviation of L*, a*, b* in each experimental group.

Ceramic thickness ND shade L* a* b*
0.5 3 77.93 £ 0.10 -0.04 + 0.05 22.26 £ 0.26
5 77.31 £ 0.23 -0.06 £ 0.05 25.60 £ 0.36
7 76.81 £ 0.23 0.18 £ 0.04 17.83 + 0.31
9 60.31 £ 0.17 -0.72 £ 0.16 12.03 £ 0.53
1.0 3 79.05 £ 0.24 -0.28 + 0.08 17.73 £ 0.27
5 7822 + 0.21 0.44 £ 0.09 17.87 £ 0.20
7 78.46 + 0.09 -0.31 + 0.09 15.64 £ 0.24
9 68.89 + 0.40 -1.82 + 0.05 10.21 £ 0.07
15 3 7891 £ 0.12 -0.58 + 0.04 15.75 £ 0.10
5 78.56 + 0.10 -0.32 + 0.08 15.67 £ 0.12
7 78.60 £ 0.30 -0.92 + 0.05 14.23 £ 0.10
9 73.08 £ 0.16 -2.12 + 0.04 10.59 + 0.07
2.0 3 78.85 + 0.11 -0.84 + 0.05 14.77 £ 013
5 78.85 £ 0.16 -0.66 + 0.05 14.61 £ 0.14
7 78.83 £ 0.19 -1.00 + 0.07 14.23 £ 0.15
9 75.87 + 0.26 -2.10 £ 0.00 11.47 £ 0.08

a1397 5 uanvAedsLazauL s IUNIATgIUDEY AE,,

Table 5. Mean and standard deviation of AEab.

Ceramic thickness (mm)

Tooth-colored resin substrate shade

0.5 1.0 1.5 2.0 ND3 ND5 ND7 ND9
10.86 527 3.43 2.56 3.42 4.51 2.48 11.69
+ 5.99 + 4.26 + 3.02 +1.91 + 2.61 + 3.97 +1.25 *+ 5.56
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lAngefigawiniu 10.86 sevavNABANIMLN 1.0
WAy 1.5 Aafwaswiniy 5.27 way 3.43 Muan
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NNNFUATEANTTGNENUUUYA TN
gAML 05 uay 1.0 Hadwasianied
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Table 6. Mean and standard deviation of AEab in each experimental group.

Ceramic Tooth-colored resin substrate shade
thickness (mm) ND3 ND5 ND7 ND9
0.5 7.68 £ 0.27 A2 11.05 £ 0.33 Ba" 456 + 0.17 & 20.15 £ 0.21 b"
1.0 3.05 £ 0.25 Ab* 3.71 £ 027 B 195+ 0,13 CP 12.36 + 0.33 P
15 154 + 0.15 A° 1.86 + 0.12 Ac 1.80 + 0.30 AP 8.51 £ 0.12 B
2.0 1.41 £ 0.11 Ac 1.44 £ 0.13 A° 1.62 £ 0.11 Ab 5.76 + 0.24 B

Tukey honest significant difference test, p = 0.05, n =5
Different uppercase superscript letters represent statistically significant differences between tooth-
colored resin substrate shades, and different lowercase superscript letters represent significant differences

between ceramic thicknesses. * represents the group which has AEab exceed AT.

ND3 ND5 ND7 ND9

0.5 mm

1.0 mm

1.5 mm

2.0 mm

Ul 3 uaneatBusuluusdazndunisnaans

Fig. 3 Demonstrated the example from each experimental group.
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Table 7. Mean and standard deviation of L*,

colored resin plates.

a*, b* and AEab of reference block and tooth-

Sample L* a* b* AEab
Reference block 80.23 -0.70 14.97 -
ND3 71.80 £ 0.17, -1.20 + 0.06, 37.80 £ 0.10, 2435 £ 0.05,
ND5 71.13 £ 0.32, 0.50 = 0.10, 45.37 £ 0.06y, 31.76 £ 0.08y,
ND7 70.73 £ 0.17}, 0.63 = 0.06p, 35.53 + 0.15, 22,69 + 0.21,
ND9 43.20 + 0.25, 5.80 + 0.10, 18.13 + 0.15d 39.84 £ 0.17d

Tukey honest significant difference test, p = 0.05, n

=20

Different lowercase superscript letters represent statistically significant differences between tooth-

colored resin substrate shades.
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