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——Abstract

decrease microleakage should be conducted.

The aim of this study was to compare the mechanical properties of high viscosity bulk-fill resin composites,
Filtek™ Bulk Fill Posterior Restorative (FBF) and Tetric® N-Ceram Bulk Fill (TBF), with conventional composite
(Filtek™ Z-350 XT, Z-350). The Vickers hardness test which indicates the degree of conversion was performed
and the dye penetration test was performed to measure the microleakage which indicates polymerization shrinkage
amount. To minimize experimental error, the standardized 3D-printed molds and the bovine teeth were used.
Obtained data were analyzed by the Kruskal-Wallis test and Mann-Whitney test with the confidence interval of
95%. In the microhardness test within 1 hour of polymerization, lower surface of FBF and TBF showed
significantly lower value than that of Z-350 (p < 0.05). But after 24 hours, the microhardness of FBF had
increased and showed no significant difference with Z-350 (p > 0.05). In top and 2 mm depth surface, mean
microhardness values were in the following order: Z-350 ) FBF ) TBF (p < 0.05). The mean microleakage value
of TBF was significantly lower than others (p < 0.05). For clinical application of bulk-fill resin composites,
caution for applying masticatory forces during 24 hours after polymerization is advised and further studies to
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1. A7M =

TAF 80| 7F53gt bulk-fill HFHZQ Filtek™ Bulk
Fill Posterior Restorative (3M ESPE, USA)$} Tetric® N-
Ceram Bulk Fill (Ivoclar vivadent, Germany) % conven-
tional & Filtek™ Z-350 XT (3M ESPE, USA)°llA
7 B MxE des) 247 1, 2, 3w dlen 74 e
AR e IR AAATHTable 1), dobd J&A 2=
Single bond (3M ESPE, USA)E A}&39o™, Elipar
Trilight (3M ESPE, USA) & ol &3] 353 3ttt
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tizpelatdth. 123Design (Autodesk, USA) TR0
F&@3 o] X Z DELTA KIT 250 (S3D, KOREA)Z o] &3

Table 1. Materials used in this study and their composition

Group . . . . Filler Loading
(n=20) Material Manufacturer Shade Organic Matrix Filler (Wt%)
1 Filtek™ Bulk Fill 3M ESPE A2 BIS-GMA, BIS-EMA, Zirconia/silica, 76.5
PosteriorRestorative (FBF) UDMA, AFM, DDDMA Ytterbium Trifluoride
2 Tetric® N-Ceram Ivoclar Vivadent VW Bis-GMA, Bis-EMA, Barium glass, 75-77
BulkFill (TBF) UDMA Ytterbium Trifluoride,
Mixed oxide
3 Filtek™ Z-350 XT 3M ESPE A2 BIS-GMA, BIS-EMA, Zirconia/Silica 78.5
(Z-350) UDMA with small amounts
of TEGDMA

Bis-GMA = Bisphenol A dimethacrylate, Bis-EMA = Bisphenol A polyethylene glycol diether dimethacrylate, UDMA = Urethane dimethacrylate, AFM =
Aromatic dimethacrylate, DDDMA = 1, 12-Dodecanediol dimethacrylate, TEGDMA = Triethyleneglycol dimethacrylate
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Fig. 3. Schematic draw of cavity design with its size.
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Table 2. Mean values and standard deviations of Vickers surface hardness measured in at bottom, 2 mm depth and top surface for each tested group

. Mean + SD (VHN)
ilizaiol Bottom 2 mm Top
Tmmediate 2770 + 471 5747 + 6.89 53.76 + 4.67
FBF 24hr Post-cure 4733 + 10,67 77.46 + 6.64 76.07 + 5.52
Tnmediate 3036 + 3.67 4786 + 3.57 48.11 + 429
TBE 24hr Post-cure 39.48 + 10.67 65.68 + 11.28 55.12 + 446
Tnmediate 44,04 + 7.90 7532 + 6.49 75.40 + 495
2-350 24hr Post-cure 50.81 + 8.83° 8637 + 4.88 86.54 + 739

FBF = Filtek™ Bulk Fill Posterior Restorative, TBF = Tetric® N-Ceram Bulk Fill, Z-350 = Filtek™ Z-350 XT
Same subscript letters in the columns indicate non-significant differences by the Mann-Whitney test (p > 0.05). The same small letters are for the compari-

son of different resin composites
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Table 3. The number of samples corresponding penetration rate for each

group
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Fig. 10. Pictures of sectioned specimens of the methylene blue penetration (X 50).
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2 Ao 2 EE w3 458 bulkfill resin®! Filtek Bulk Fill Posterior Restorative (FBF)$} Tetric®
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4 el e st
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0.05), 2441 Folt= FBFe] A4 %7} 7-3503 9% Aol & Mol &g w5 @A Z7bekickp > 0.05). S

I

AL g A A E= Z-350, FBF, TBF 22 23t ato]& B o (p < 0.05) vHFEA M= TBF/F b& F 7
H&] frolsA 2 nAlFES HAtHp < 0.05). Bulk-fill @19 944 A4S deie 53 9o B4 A4 +8
24AZt Bt AR of| ek o7} F e sl vA|FEES TAaA7]7] A% FUHE A dad Aow AARHT

ko3
T

ZF20]: Bulkfill resin, PIAZA =, P]Al%+Z, 3D-printed mold, $X]
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