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Effect of Surface Polishing and Glazing Procedures on Surface Roughness of
Hybrid Resin-ceramic CAD/CAM Materials Before and After Tooth Brushing
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Abstract

The aim of this study was to compare the effect of polishing and glazing procedure on surface roughness of
hybrid resin-ceramic CAD/CAM materials before and after tooth brushing simulation. 40 tested specimens (n = 20 per
material) were prepared of CAD/CAM blocks from Polymer infiltrated ceramic network or PICN (Vita Enamic) and
resin nanoceramics (CeraSmart). All specimens were randomly divided into 4 groups (10 specimens each). Group
1 (VM) and 3 (CM): Vita Enamic and CeraSmart were polished with hybrid resin-ceramic polishing kit. Group 2 (VG)
and 4 (CG): Vita Enamic and CeraSmart were glazed with light-cured glazing materials. All specimens were polished
with silicon carbide paper 600, 800 and 1200 grits. Group VM and CM then were polished with hybrid resin-ceramic
polishing kit (Poly-ceramic, Meisinger, USA) and Group VG and CG were glazed with light-cured glazing material (Vita
Enamic glaze and Optiglaze, respectively). After that, all specimens were brushed 20,000 cycles with tooth brushing
machine (v8-cross brushing machine, Sabri Dental enterprise, Inc. Illinois, USA). The average surface roughness (Ra)
was obtained from contact type profilometer after surface polishing with SiC paper (Ral), after surface treatment
(Ra2) and after 20,000 cycles of brushing simulation (Ra3). Data were analyzed using two-way repeated measures
ANOVA and Tukey HSD test with the level of significance at p<0.05. The mean Ral of all groups showed no significant
difference. After surface treatment, the mean Ra2 of polished groups were not significantly different, whereas glazed
groups were significantly different. The mean Ra2 of CG was the highest. After 20,000 brushing cycles, the mean Ra3
of all groups increased in the order CG, VM and VG, CM, respectively. From the result of this study, the polishing and
glazing procedures were effective similarly when the surface roughness were measured immediately. After tooth
brushing simulation, for Vita Enamic, both polishing and glazing procedures were not different. However, polishing

of CeraSmart yields superior effectiveness compared to glazing procedure with light-cured glazing materials
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Table 1 Trade names, manufactures and compositions of experimental materials

Material types Manufacturer Composition
Vita Enamic Vita Zahnfabrik H. Rauter, Bad Monomer: UDMA, TEGDMA

Sackingen, Germany Filler: Feldspar ceramic enriched with aluminum oxide (81% by weight)
CeraSmart GC comparation, Monomer: Bis-MEPP, UDMA, DMA

Tokyo, Japan
Vita Zahnfabrik H. Rauter, Bad

Sackingen, Germany

Vita Enamic Glaze

Optiglaze GC Corparation,
Tokyo, Japan
LUSTER for Meisinger,

Poly Ceramic Nuess, Germany

Filler: Silica (20nm), Barium glass (300nm) (71% by weight)
MMA, acrylic resin,

PETTA, Photo-initiator

PMMA, MMA,

Photo-inhibitor, Silica filler

Diamond impregnated into soft binder

PMMA; Polymethyl methacrylate; MMA: Methyl methacrylate; Bis-GMA: Bisphenol-A-glycidyl methacrylate; UDMA: Urethane dimethacrylate; Bis-EMA:
bisphenol A ethoxylate dimethacrylate; TEGDMA: Triethylene glycol dimethacrylate; Bis-MEPP: 2,2-Bis (4-methacryloxypolyethoxyphenyl) propane;

DMA: Dimethacrylate. (Muhlemann et al, 2018)
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Table 2 Mean of surface roughness numbers and standard deviation (um)

Group Ral Ra2 Ra3

1 Vita Enamic — Manual polishing (VM) 0.0258+0.002" 0.0265+0.002"* 0.0864+0.018"*
2 Vita Enamic - Glazing (VG) 0.0283+0.003™ 0.0255+0.001* 0.0803+0.01"

3 CeraSmart — Manual polishing (CM) 0.0287+0.006™ 0.0278+0.0015 0.0752+0.006™
4 CeraSmart - Glazing (CG) 0.0269+0.004* 0.0292+0.002% 0.0944+0.008%

Group with the same uppercase letter in each column are not statistically different (p>0.05)

Group with the same lowercase letter in each row are not statistically different (p>0.05)
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Figure 1 Mean surface roughness of each group; Ral = Surface roughness after Silicon carbide paper 1200 ¢rits; Ra2 = Surface

roughness after surface treatment (Polishing or ¢lazing); Ra3 = Surface roughness after toothbrushing simulation 20,000 cycles
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U2 o SEM usnsdnvasituiiavesiagiiaenguiimasee 500 wh Ineuas A usasituiavesiagrouriinsuyseiy uay B uanailuia
¥99359:07189a%1uN13918990 13U U5 20,000 59U VM=Vita Enamic Manual polishing, VG=Vita Enamic Glazing, CM=CeraSmart
Manual polishing, CG=CeraSmart Glazing gnAsiyauanidsdnvaizaesiuiatundouiaiinismaneenly uasywsuluduadoui
Figure 2 SEM image of Vita Enamic (VM and VG) and CeraSmart (CM and CG) specimens (Original magnification x500); Column A and
B shows material surfaces before and after 20,000 cycles of tooth brushing simulation respectively. White arrows indicate

pores and partial loss of glazing layer which is more evident in CG compared to VG
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