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Three—dimensional evaluation of the machinability of monolithic
CAD/CAM-generated posterior crowns by nano—hybrid ceramic

Jae-Hong Kim

Department of Dental Laboratory Science, College of Health Science,
Catholic University of Pusan, Korea

The purpose of this study comparatively analyzed the machinability of various dental hybrid blocks manufactured by using
the CAD/CAM system. Three hybrid composite blocks (Vita enamic, Lava Ultimate, GC Cerasmart) were used for experimental
groups and one conventional ceramic block (Vita Mark II) was used for control, The digital impression of the master model
and abutment was taken by using a scanner, and then the CAD software program was used to design restorations, The four-axis
milling machine (inLab MCXL; Sirona Dental Systems GmbH, Bensheim, Germany) was used four materials, The digitized data
was superimposed with 3D inspection software to quantitatively obtain the machinability of a ceramic crown, and visual differences
were confirmed with a color map, The root mean square (RMS) values of ceramic crown group were statistically analyzed
with one-way ANOVA (@ =0.05). While there was a significant difference in the machinability of the internal surface, among
four groups, there was statistically significant difference between conventional (VM group) and hybrid ceramic (VE, LU, GC
groups) (p<0.05). Consequently, the machinability of VM is lower than that of other hybrid ceramics, and the machinability
of VE is better than that of LU and GC. For ceramics as final restorations, manufacturing of dental restorations using hybrid
composite ceramic is recommended.
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Figure 1. Crown design using CAD/CAM software in CEREC system (parameter setting),

Table 1, Materials used in this study

Group Brand name Characteristic Ceramic fraction Lot number Manufacturer
WM VITA Mark 11 Feldspathic . LOT : 14820 VITA Zahnfabri, Bad
Sackingen, Germany
VE VITA Enamic Fine ceramic network 86 wt.% LOT : 44570 VITA IZahnfabrlk, Bad
Sackingen, Germany
M ESPE, St Paul, MN
LU LAVA Ulimate  Nanoparticle cluster 80 Wt.% LOT : Naaooes oM ES ’Ui . adh M,
N )
Ge ac anoceramic 71 wt.% LOT : 1401028  GC Corp, Tokyo, Japan
Cerasmart composite
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Figure 2. Flowchart over the experimental protocol.



Table 2, Mean (SD) discrepancy between the stone replica (CRM) and the silicone replica

Material RMS (um)
o 95% Confidence Interval
Classification Group Mean (SD)
Lower Mean Upper Mean
Conventional VM 4478 (1357 42 96 46,08
VE 28.04 (1 ,O1)b 2725 29.28
Nano- b
L 125 (114 2.71
Hybrid ceramic v 81.25 (1.14) 80.09 %.
GC 3494 (1 ,59)b 33.75 36.09

#Data with the different letters are significantly different at 0.05 significance level, Lower cases mean the comparison in the

types of ceramic material

material?] VM group] RMS B (EFH2PE 44.78 (1.53)
um< YERATE Nano-hybird material& RMS HH(EFH
zhe] W97} 28.04(1.01)01A 34.94 (1.59 um)7HA] o] 2]
or, AR Fogk Zol7} AATKHP0.05). AT #4
(post-hoc analysis)& Tukey's (honestly significance
difference, HDS) multiple comparison test® 3] =] 3] 0
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T At SAIA o0l YERsTHp(0.05). kAIRE
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Figure 3, Three-dimensional evaluation of the machinability graph of experimental groups (Different alphabetical letters mean statistical
difference between groups by one-way ANOVA and the Tukey HSD test ata= 0,05).

Table 3, Distribution of the deviation between the stone replica (CRM) and the silicone replica

Material Deviation Distribution (%)
Classification I Outside the ROT Within ROT Outside the ROT
(>-40 um) (-40~40 pm) (Y40 um)
Conventional VM 292 451 257
VE 13.6 63.5 229
Nano- LU 146 56.9 285

Hybrid ceramic

GC 144 511 345

Uitz pmi

Figure 4, Color difference maps of the discrepancy distribution of aligned stone replica and silicone replica, VM: VITA MarkII, VE:
VITA Enamic, LU: Lava Ulitimate, GC: GC Cerasmart,
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