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— Abstract

application.

The aim of this study was to compare the degree of conversion and polymerization shrinkage of low and high viscosity
bulk-fill giomer-based and resin-based composites. Two bulk-fill giomer (Beautifil Bulk Restorative (BBR), Beautifil Bulk
Flowable (BBF)), two bulk-fill (Tetric N-Ceram Bulk-fill (TBF), SureFil SDR flow (SDR)) and two conventional resin composites
(Tetric N-Ceram (TN), Tetric N-flow (TF)) were selected for this study. The degree of conversion was measured by using
Fourier transform infrared spectroscopy. Polymerization shrinkage was measured with the linometer. For all depth, BBR
had the lowest degree of conversion and SDR had the highest. At 4 mm, the degree of conversion of low and high
viscosity bulk-fill giomer resin composites was lower than that of bulk-fill resin composites (o < 0.05). At the depth
between 2 mm and 4 mm, there were significant difference with TBF, TN and TF (p < 0.05), while no significant difference
in the degree of conversion was measured for BBR, BBF and SDR. Polymerization shrinkage of six resin composites
decreased in the following order: TF > SDR > BBF > TBF > TN and BBR (v < 0.05). Polymerization shrinkage of bulk-fill
giomer resin composites was lower than that of bulk-fill resin composites (p < 0.05). From this study, it is found that the
bulk-fill giomer resin composites and TBF were not sufficiently cured in 4 mm depth. The degree of conversion of low
and high viscosity bulk-fill giomer resin composites was significantly lower than bulk-fill resin composites in both 2 mm
and 4 mm depths. Therefore, such features of bulk-fill giomer resin composites should be carefully considered in clinical
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Table 1. Resin composites used in this study
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Filler content

Type Product (code) / shade Composition (v0l% / wt%) Manufacturer

High Viscosity
Bulk-fill giomer resin Beautifil Bulk Restorative Bis-GMA, UDMA, Bis-MPEPP,
composites (BBR) / Universal TEGDMA 745/ 87 Shofu, Kyoto, Japan
Bulk-fill resin Tetric N-Ceram Bulk Fill (TBF) UDMA, Bis-GMA, Bis-EMA, 60-61/79 - 81 Ivoclar Vivadent, Schaan,
composites / VA Ba-Al-Si glass Liechtenstein
Convent.lonal resin Tetric N-ceram (TN) / AL UDMA, Bls-GMA, Bis-EMA, 55 / 76 Ivoclar y|vadent, Schaan,
composites Ba-Al-Si glass Liechtenstein

Low Viscosity
Bulk-fill giomer resin Beautifil Bulk flow (BBF) / Bis-GMA, UDMA, Bis-MPEPP,
composites Universal TEGDMA NA /725 Shofu, Kyoto, Japan
Bulk-fill resin SurefFil SDR flow (SDR) / Modified UDMA, EBPADMA, 44/ 68 Dentsply-Caulk,
composites Universal TEGDMA, Ba-Al-F-B-silicate glass Molford, DE, USA
Conventional resin Tetric N-flow (TF) / AL Bis-GMA, UDMA, TEGDMA 437638 Ivoclar Vivadent, Schaan,

composites

Liechtenstein

Bis-GMA (Bisphenol-A diglycidyl ether dimethacrylate), UDMA (urethane dimethacrylate), Bis-MPEPP (2,2-bis[(4-methacryloxy polyethoxy)phenyllpropane),
TEGDMA (triethylene glycol dimethacrylate), Bis-EMA (ethoxylated bisphenol A glycol dimethacrylate), EBPDMA (EthoxylatedBisphenol-A Dimethacrylate)
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Table 2. Degree of conversion of the high viscosity group (n=5)

Table 3. Degree of conversion of the low viscosity group (n=>5)

Mean (%) + SD

Mean (%) £ SD

Material p valuet Material p valuet
2 mm 4 mm 2 mm 4 mm
BBR 26.67 + 1.56° 26.16 + 2.53° 0.712 BBF 50.39 + 5.58° 48.89 + 5.24° 0.673
TBF 5092 + 1.10° 4838 £ 0.90° 0.004 SDR 66.85 + 221°  66.69 + 1.38° 0.895
N 5110 + 361° 2778 + 5.64° 0.000 TF 5822 +523° 4136 + 6.80° 0.002
p valuet 0.000 0.000 p valuet 0.000 0.000

1 p values were determined by independent t-test

* p values were determined by one-way ANOVA

*® Different characters mean statistically significant difference between
groups by Tukey's multiple comparison

BBR = Beautifil Bulk Restorative, TBF = Tetric N-Ceram Bulk Fill, TN = Tetric
N-ceram
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Fig. 1. Polymerization shrinkage of the tested group.

20.38°

17.20°
10
0
BBF TBF

t p values were determined by independent t-test

# p values were determined by one-way ANOVA

*b¢ Different characters mean statistically significant difference between
groups by Tukey's multiple comparison

BBF = Beautifil Bulk flow, SDR = SureFil SDR flow, TF = Tetric N-flow

Sge=ol a2 Fig. 13 20| LIEFEICE TF SDR, BBF,
TBF, TN, BBR =22 2 /2 ERUCt BBRR}t TN |2zt X}
O|Z EO|X| 2, 1 2|2 M=z= 7l XH0|E EXLHp <
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ws 2Lk

Bulk-fill giomer resin composites

W Bulk-fill resin composites

W Conventional resin composites

49.75

39,95¢
| 17.35°
SDR ™ TF

abediDifferent characters mean statistically significant difference between groups by Tukey's multiple comparison
BBR = Beautifil Bulk Restorative, BBF = Beautifil Bulk flow, TBF = Tetric N-Ceram Bulk Fill, SDR = SureFil SDR flow, TN = Tetric

N-ceram, TF = Tetric N-flow
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