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This study aimed to evaluate the effect of liner application on the masking ability of CAD/CAM blocks containing leucite
crystals, specifically IPS Empress CAD and Vitablocs Mark II. The CAD/CAM blocks were sectioned using a low-speed diamond
cutting machine and polished to obtain 1.2 mm-thick plate specimens. Four types of liners L1, L2, L3, and L4 containing varying
amounts of opaque materials were applied to the specimens. The effects of these liners on translucency parameters and contrast
ratios were then assessed. To simulate different clinical scenarios, three types of abutment colors were selected: Z350 A2 for
normal tooth color, Z350 A4 for discolored dentin, and Titanium for implant abutments, Color differences (4E'ab) were measured
for each group without liner application, and the masking effects of the various liner treatments were subsequently compared.
Based on the findings of this study, the following conclusions were drawn:

1. As the content of opaque material in the liner increased, the L values approached those measured against a black background,
while the a” and b’ values shifted positively on the same background.

. Following liner application, the translucency parameter (TP) values of both the IPS Empress (EMP) and Vitablocs Mark 11
(VIT) blocks significantly decreased (p<0.05), while the contrast ratio (CR) values increased. However, the differences among
the various liner compositions were relatively small.

. When liner-treated EMP and VIT blocks were layered over Z350 A4 or Titanium substrates, the highest masking effectiveness
was observed with the L3 liner formulation. Liner application to leucite-containing CAD/CAM blocks reduced translucency
and enhanced the masking ability over discolored abutments and Ti abutments. Therefore, in anterior restorations where
aesthetics are critical, the use of an appropriate liner should be considered to improve visual outcomes,
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Table 1. Materials used in the study

Table 2, Chemical composition of Liners

Material SiO, Li-O Others
L1 70 16 25
L2 72 14 25
Liner
L3 74 12 25
L4 76 10 25

FAE 1.2 mm=E Z2FEgon B8 2 sovi4 Z 10070
o] NS FHlskSltE 4 FHIE Al R BSE
s7fe) 2EoR BRI Al 152 gy FAIg] AdH
2 ARSI, A2 1858 goly LIS &, A3 15 o]
Y 128, A4 152 goly 138, A5 152 golu] 142
BEE A=

22 2}o|(liner) X2

7h7te) Agle] gHRRo] o= wUsh Exakom,
0]% A 7|Z(Austromat D4, DEKEMA Dental-Keramikdfen
GmbH, Freilassing, Germany)ol| Y1l A|ZA7} -5t
2 2AEY wet 225 820CE SO, A4
B 200A 2459t Table 3). &4 F 2lo|u<]
FAE 30 um7h =S #1000 SIC APAIE ARS8l F7)
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color

Material code Manufacturer Lot No
-batch no,
IPS Empress CAD LT A2/ EMP IvoclarA/|vadent, Schaan,
C14 Liechtenstein

block VITA Zahnfabrik H Rauter

Vitablock Mark || A2 CC 12 VIT GmbH&Co KG, Bad

S#ckingen, Germany

Liner Liner (L1, L2, L3, L4) Hass, Gangneung, Korea Prototype
glaze Insync®glaze paste Jensen Dental, USA 0220

3MTM Filtek™
resin 7350 XT A2 Ad 3M/ESPE, Neuss, USA NC72866

Universal Restorative




Table 3, Firing schedules of the liner

Material ST TRI FT HT Vi V2 L
[€] [c/min] [c] [min] [c] [c] [%c]

Liner

(L1, L2, 400 40 820 05/15 550 800 800

L3, L4)

(ST: starting temperature; TRI: temperature rate increase; FT: final
temperature; HT: holding time; V1: vacuum on; V2: vacuum off;
L: long-term cooling)

23 ZEHOIE(gIaze) 2|

gholy] el F A9
(Jensen Dental, USA)E &
7F ek
of Sefol= A&

FHdl Insync® glaze paste
O

Fo g ddshA Zaxskal Az}
Zol| whx 730C oA 1827F FA18}

& tH(Table 4),

a2 27

Table 4. Firing schedules of the Insync® glaze paste

Material ST TRI FT HT V1 V2 L HT
[c] [c/min] [c] [min] [c] [c] [c] [min]

| ®

"SYCT 450 45 730 1 730 1@ - (@)

glaze paste

(ST: starting temperature; TRI: temperature rate increase; FT: final
temperature; HT: holding time; V1: vacuum on; V2: vacuum off;
L: long-term cooling)
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Field Emission Scanning Electron Microscope: HR FE-SEM

in KBSI Jeonju, SU8230, Hitachi, Japan) & & &3} t},
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Table 5. Means and deviations of CIE Z a2 b values for IPS Empress CAD and Vitablocs Mark II specimens on

the different background colors,

Group Back grounds L ar b*
EMP A2 white 7432 + 046 057 + 003 1331 + 022
(Untreated) black 6280 + 038 -0.60 + 003 544 + 019
white 7439 + 066 093 + 005 1440 + 037
EMP/L1
black 69.47 + 081 006 + 005 1005 + 042
white 74.46 + 080 1.09 + 005 1430 + 020
EMP/L2
black 7181 + 088 036 + 008 1157 + 042
white 7411 + 044 111 + 005 1398 + 031
EMP/L3
black 7228 + 051 048 + 007 12.00 + 0.30
white 7431 + 058 091 + 013 1361 + 050
EMP/L4
black 7347 + 038 053 + 007 1261 + 041
VIT A2 white 7377 £ 032 -012 + 004 859 + 027
(Untreated) black 6094 + 021 -058 + 004 315 + 023
VT white 7332 + 085 011 + 003 1005 + 023
black 68.64 + 052 -0.30 + 003 683 + 025
white 7302 + 052 042 + 010 993 + 039
VIT/L2
black 70.30 + 051 -0.03 + 007 772 + 031
VTS white 7279 + 049 050 + 004 980 + 028
black 7143 + 053 009 + 006 844 + 036
white 7229 + 020 035 + 008 950 + 019
VIT/L4
black 7110 + 032 001 + 008 819 + 032
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Table 6. Means and standard deviations of translucency

parameter (TP) values (p<0.05).

Group -
EMP A2
(Untreated) 1400 = 039
EMP/L1 663 - 064
EMP/L2 387 + 081
EMP/L3 277 + 051
EMP/L4 136 + 043
VIT A2
(Untreated) 1395 + 023
VIT/LA 671 & 077
vITi2 353 + 052
VITAL3 198 + 056
VIT/L4 L8t = 058
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Figure 2, Changes in contrast ratio before and after liner
treatment, (a) IPS Empress CAD, (b) Vitablocs Mark II.
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Table 7. Means and standard deviations of 4 E values
for backgrounds of Z350 A2 and Z350 A4 and Ti.

Group 4Ey,

EMP/Z350 A2 : EMP/L1/Z350 A2 129 + 042
EMP/Z350 A2 : EMP/L2/Z350 A2 134 + 029
EMP/Z350 A2 : EMP/L3/Z350 A2 100 + 020
EMP/Z350 A2 : EMP/L4/Z350 A2 079 + 037
EMP/Z350 A4 : EMP/L1/Z350 A4 486 + 056
EMP/Z350 A4 : EMP/L2/Z350 A4 679 + 054

M EMP/Z350 A4 : EMP/L3/Z350 A4 719 + 049
EMP/Z350 A4 : EMP/L4/Z350 A4 720 + 034

EMP/Ti : EMP/L1/Ti 489 + 025

EMP/Ti : EMP/L2/Ti 6.79 + 0.29

EMP/Ti : EMP/L3/Ti 6.95 + 0.26

EMP/Ti : EMP/L4/Ti 6.85 + 0,65

VIT/Z350 A2 : VIT/L1/Z350 A2 175 + 021
VIT/Z350 A2 : VIT/L2/Z350 A2 173 + 0.18

VIT/Z350 A2 : VIT/L3/Z350 A2 175 + 0,15

VIT/Z350 A2 : VIT/L4/Z350 A2 181 + 012

VIT/Z350 A4 : VIT/L1/Z350 A4 578 + 021
VIT/Z350 A4 : VIT/L2/Z350 A4  7.42 + 019

VlT VIT/Z350 A4 : VIT/L3/Z350 A4 806 + 0.36
VIT/Z350 A4 : VIT/L4/Z350 A4 7.74 + 0.36

VIT/Ti = VIT/LA/Ti 598 + 0.38

VIT/Ti = VIT/L2/Ti 749 + 032

VIT/Ti = VIT/L3/Ti 833 + 0.23

VIT/Ti = VIT/L4/Ti 796 + 028
Figure 32 EMP £-2(a)(b) ¢} VIT EE(0) 02 FH|3H
AlEe] BWE 9% HF 58002 30% Ft A&
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Figure 3, HR FE-SEM images of specimens etched with 9% HF
for 20 s, (a) 1K image and (b) 10K image of IPS Empress CAD
(EMP) block, (¢) 1K image of Vitablocs Mark 11 (VIT) block,
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zone

Figure 4, HR FE-SEM images of veneer and liner interfaces treated at 820C for 30 s. (al) and (b1) are L15 treated, (a2) and (b2)
are 125 treated, (a3) and (b3) are L35 treated, (a4) and (b4) are 145 treated, (al)~(a4) are liner-treated specimens of IPS Empress
CAD, (b1)~(b4) are liner-treated specimens of Vitablocs Mark I,
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ZH](CR) Zo] Z27tehs Aeke nolon], 2xlg a2y ke & Algk(allceramic) FE=9] ARgo] HA} SrfjEaL
Az ajolg vehfo] & o) AP ZAE. AHHY).
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Reaction zone

Figure 5, HR FE-SEM images of veneer and liner interfaces treated at 820°C for 90 s. (al) and (bl) are L15 treated, (a2) and (b2)
are 125 treated, (a3) and (b3) are L35 treated, (a4) and (b4) are 145 treated. (al)~(a4) are liner-treated specimens of IPS Empress
CAD, (b1)~(b4) are liner-treated specimens of Vitablocs Mark 1I,
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