http://dx.doi.org/10.5933/JKAPD.2015.42.4.281

J Korean Acad Pediatr Dent 42(4) 2015
ISSN (print) 1226-8496 ISSN (online) 2288-3819

Evaluation of Shear Bond Strength and Microleakage of Bulk-fill Resin Composites

Hanbyeol Lee, Hyunwoo Seo, Juhyun Lee, Howon Park

Department of Pediatric Dentistry, Oral Science Research Center, College of Dentistry, Gangneung-Wonju National University

——Abstract

lower than that of conventional RC (p <0.05).

The aim of this study was to evaluate shear bond strength (SBS) of bulk-fill resin composites (RCs) to dentin
and their micro-leakage. One high-viscosity bulk-fill RC and 2 low-viscosity bulk-fill RCs were compared with 1
conventional RC. 7thgenerationbondingagentswereused.

In order to evaluate SBS values, 40 permanent molars were selected and divided into 4 groups. The bulk-fill
RCs were applied in 4 mm thickness, whereas the conventional RC was applied in 2 mm thickness.

In order to evaluate micro-leakage, class I cavities (5 X 2 X 4 mm) were prepared in 32 permanent molars.
The teeth were divided into 4 groups and restored with resin composites in an increment of 4 mm for the bulk-
fill RC and in 2 horizontal increments of 2 mm for the conventional RC.

The mean SBS value of conventional RC showed no statistically significant difference when compared with
those of low-viscosity bulk-fill RCs. However, the mean SBS value of high-viscosity bulk—fill RC was significantly

There were no statistically significant differences in micro-leakage between the 4 groups.
For SBS and micro-leakage, the use of low-viscosity bulk—fill RCs might help clinicians simplify the procedure.
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Table 1. Resin composites used in this study
Resin type Product Composition Shade
A . . . . Matrix: UDMA, Bis-GMA, Bis-EMA
High-viscositybulk-fill resin composites Tetric N-Ceram Bulk Fill Filer load: 60-61v01%, 79-8 1wt% IVA
Matrix: UDMA, EBADMA ,
. , . Venus bulk fill Filer load: 38vol%, 65w1% Universal
Low-viscositybulk-fill resin composites . Matrix: UDMA, EBPADMA, TEGDMA .
SureFil SDR flow . Universal

Filler load: 44vol%, 68wt%
. ) . ) Matrix: UDMA, BIS-GMA, BIS-EMA, TEGDMA, PEGDMA
Conventionalresin composites Filtek Z350 Filer load: 63 3v0l%, 78.5wt% A2
Bis-GMA = Bisphenol A glycidyl dimethacrylate, Bis-EMA = Bisphenol A polyethylene glycol diether -dimethacrylate, UDMA = urethane dimethacrylate,

EBPADMA = epoxylated Bisphenol A dimethacrylate, TEGDMA = triethyleneglycol dimethacrylate, PEGDMA = poly ethylene glycol dimethacrylate

Table 2. Coupling of resin composites and dentin adhesive system

Materials
S Resin composites Dentin adhesive Lt
TBF Tetric N-Ceram Bulk Fill Tetric N bond self etch Ivoclar Vivadent,Schaan, Liechtenstein
VB Venus bulk fill iBOND Self Etch Heraeus-Kulzer, Hanau, Germany
SDR SureFil SDR flow Xeno V+ Dentsply-Caulk, Molford, DE, USA
FZ Filtek Z350 Singlebond universal 3M ESPE, St. Paul, MN, USA

TBF = Tetric N-Ceram Bulk Fill, VB = Venus bulk fill, SDR = SureFil SDR flow, FZ = Filtek Z350
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Fig. 1. Schematic diagram of the specimen (A) and the shear bond strength test set-up (B).

Table 3. 7th generation bonding agents used in this study

Product Composition General procedures (according to manufacturer)
Tetric N bond self etch Bis-acrylamide derivative 1. Adhesive application (1 coat, 30s)
Bismethacrylamide 2. Air dry (5s)
dihydrogenphosphate 3. Light polymerization (10s)
amino acid acrylamide
hydroxyalkyl methacrylamide
nano-fillers (SiO,)
initiators
stabilizers
water
iBOND Self Etch 4-META 1. Adhesive application (1 coat, 20s)
glutaraldehyde 2. Air dry (5s)
UDMA 3. Light polymerization (20s)
TEGDMA
Photoinitiator stabilizers acetone water
Xeno V+ bifunctional acrylic amides

acrylamido alkylsulfonic acid
functionalized phosphoric acid ester
acrylic acid

camphoroquinone
photoinitiator

stabilizers

butylated benzenediol

tertiary butanol

water

Bis-GMA

2-hydroxyethyl methacrylate
decamethylene dimethacrylate
silane treated silica
2-Propenoic Acis, 2-Methyl-,

Singlebond universal

1. Adhesive application (1 coat, 20s)
2. Air dry (5s)
3. Light polymerization (10s)

1. Adhesive application (1 coat, 20s)
2. Air dry (5s)
3. Light polymerization 10s)

reactionproducts with 1, 10-Decanediol phosphorous oxide
copolymer o f acrylic and itaconic acid camphorquinone
dimethylaminobenzoat (-4) tolueneethanol

water
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Fig. 2. Pictures of sectioned specimens for the rating of the methylene blue penetration (X 19.2).
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Table 4. Descriptive statistics of the shear bond strength values, results of the multiple comparison test (N=10)
Group Mean £ SD (MPa) Minimal (MPa) Maximal (MPa)
TBF 1111 £+ 6.19* 5.07 22.08
VB 15.80 + 4.73« 8.65 24.03
SDR 2191 + 243 18.02 24.95
FZ 21.16 & 5.52~ 11.77 28.11

TBF = Tetric N-Ceram Bulk Fill, VB = Venus bulk fill, SDR = SureFil SDR flow, FZ = Filtek Z350

SD = standard deviation

Within the same column, different superscript letters denote significant differences between groups at the p = 0.05 level according to the Tukey's honest sig-

nificant difference test.

Table 5. Distribution of the mode of fracture according to the scanning electron photomicrographs (N=10)
Mode of fracture
Gz adhesive mixed cohesive
TBF 7 (70%) 1 (10%) 2 (20%)
VB 8 (80%) 2 (20%) 0 (0%)
SDR 0 (0%) 6 (60%) 4 (40%)
FZ 2 (20%) 3 (30%) 5(50%)

TBF = Tetric N-Ceram Bulk Fill, VB = Venus bulk fill, SDR = SureFil SDR flow, FZ = Filtek Z350
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Table 6. Microleakage score (mean + SD) of the groups tested (N=16)
Microleakage score Mean + SD

Group Subgroup A (without aging) Subgroup B (with aging)
0 1 5 3 n 0 1 7 3 7 Subgroup A Subgroup B
TBF 4 8 2 0 2 2 3 3 2 6 1.25 + 1.23 244 £+ 1.50°
VB 6 5 2 1 2 1 4 3 1 7 1.25 + 1.39° 2.56 + 145
SDR 4 6 6 0 0 1 3 7 2 3 1.13 + 0.80° 2.19 + L.16°
FZ 6 4 3 0 3 3 4 0 0 9 1.38 + 1.50° 2.50 £ 1.78

TBF = Tetric N-Ceram Bulk Fill, VB = Venus bulk fill, SDR = SureFil SDR flow, FZ = Filtek Z350

SD = standard deviation

Within the same row, different superscript letters denote significant differences between groups at the p = 0.05 level according to the Wilcoxon signed rank
test.

Fig. 3. Scanning electron photomicrographs of representative failure mode in TBF (Tetric N-Ceram Bulk Fill) group (Left: adhesive failure, Right: cohesive
failure).

Fig. 5. Scanning electron photomicrographs of representative failure mode in SDR (sureFil SDR flow) group (Left: mixed failure, Right: cohesive failure).
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