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Composites are the most useful restorative material. However, composites have some disadvantages such as
polymerization shrinkage, long working time, and susceptibility to water and contamination, which are stood out
more especially when treating children. To solve these problems, bulk-fill composites have been developed. The
aim of this study is to compare mechanical properties of bulk—fill and conventional composites.

Bulk-fill composites (SureFil SDR flow (SDR), Tetric N-Ceram bulk fill (TBF)) and conventional composites
(Filtek Z-350 (Z-350), Unifil Flow (UF), Unifil Loflo Plus (UL)) were used. The Vickers hardness tester was
used to measure the microhardness of materials, and Fourier transform infrared spectroscopy was used to
measure the degree of conversion. Polymerization shrinkage was measured by using a linometer. Flexural and
compressive properties were measured by using the universal testing machine. Data were statistically analyzed
by ANOVA and Scheffe s post hoc test. The level of significance was set to p < 0.05.

Most conventional composites showed higher microhardness than bulk-fill composites. However, bulk-fill
composites showed a higher top/bottom microhardness ratio than conventional composites. Bulk-fill composites
showed a higher top/bottom degree of conversion ratio than conventional composites. The polymerization
shrinkage was highest in UL and lowest in Z-350. The polymerization shrinkage of flowable composites was
higher than that of non flowable composites. The compressive properties were highest in Z-350 and lowest in
SDR and UL. In terms of flexural properties, Z-350 was the highest.

However, none of the bulk-fill composites exhibited mechanical properties as good as those of conventional
composites. Nonetheless, the ratio of microhardness and degree of conversion, which are important properties of
bulk filling, were higher in bulk-fill composites. Therefore, the bulk-fill composites might be considered suitable
restorative materials in pediatric dentistry.
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Table 1. Investigated restorative materials and their composition according to information provided by the respective manufacturers

. . Filler content
Product (code)/shade Composition Filler type (vol%/wi%) Manufacturer
UniFil LoFlo Plus (UL) UDMA Fluoro-Alumino Silicate glass 42.7/63 GC CORPORATION,
/A2 Microhybrid Tokyo, Japan
UniFil Flow (UF) UDMA Fluoro-Alumino Silicate glass Not available/68 GC CORPORATION,
/A2 Microhybrid Tokyo, Japan
SureFil SDR flow (SDR) Modified UDMA, Ba-Al-F-B-silicate glass 44/68 Dentsply Caulk, Milford,
/ universal EBPDMA, TEGDMA Average size 4.2 um DE, USA
Tetric N-Ceram BulkFill (TBF) Bis-GMA, UDMA Ba-Al-Si glass, 55/71 Ivoclar Vivadent, Schaan,
/IVA prepolymer filler including Liechtenstein
0.04~3 um prepolymer*
Filtek Z-350 (Z-350) Bis-PMA, DUDMA, Silica-zirconia filler 63.3/78.5 3M ESPE, St.Paul, MN,
/Body A2 Bis-GMA, TEGDMA Nanohybrid USA

Abbereviations: UDMA (urethane dimethacrylate), EBPDMA (EthoxylatedBisphenol-A Dimethacrylate), TEGDMA (triethylene glycol dimethacrylate),
Bis-PMA (2,2-bis-(4-(3-methacryloxypropoxy)phenyl)propane), DUDMA (diurethanedimethacrylate), Bis-GMA (Bisphenol-A diglycidyl ether

dimethacrylate).
*Prepolymer includes monomer, glass filler and ytterbium fluoride.
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Fig. 1. The amount of polymerization shrinkage for the tested specimens.
Different superscript letters indicate statistically different polymerization
shrinkage values at p < 0.05 level. Same superscript letters are not signifi-
cantly different (p > 0.05). One-way ANOVA was applied to examine the
significance of polymerization shrinkage.

Table 2. Comparison of Vickers surface hardness of top and 4 mm bottom for each test group

Top surface Bottom surface
Material Load Mean SD Load Mean SD ngdness
(e (Hv) (e (Hv) ratio (SD)
UL 100 17.69* 1.63 100 6.23 1.16 0.36° (0.08)
Vickers UF 200 31.90° 1.31 100 8.23 229 0.26" (0.07)
surface SDR 200 28.43° 1.48 100 15.83° 3.57 0.56° (0.14)
hardness TBF 200 55.81¢ 0.89 200 29.09° 1.19 0.52¢(0.02)
Z-350 200 77.08 2.12 200 17.44° 4.61 0.23*(0.06)
' Different superscript letters indicate statistically different Vickers surface hardness values atp < 0.05 level.
' p value from two-way ANOVA.
" Same superscript letters are not significantly different (p > 0.05).
' SD (standard deviation).
Table 3. Degree of conversion of the tested specimens
. Top surface Bottom surface Degree of conversion
Material .
Mean (%) SD Mean (%) SD ratio
UL 67.86° 3.90 58.09° 3.06 0.86"
UF 73.73° 427 59.75° 1.82 0.81°
Degree of conversion SDR 7322 1.63 69.7% 1.90 0.95°
TBF 66.60° 335 56.44° 449 0.85*
Z-350 50.29* 4.57 44.65* 572 0.89*

' Different superscript letters indicate statistically different degree of conversion values atp < 0.05 level.

' p value from two-way ANOVA.
* Same superscript letters are not significantly different (p > 0.05).
' SD (standard deviation).
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Compressive strength (CS) (MPa)

Compressive modulus (CM) (GPa)

Vit Mean SD Mean SD
UL 198.90® 9.86 2.36 0.30
UF 242 .80 30.40 3.07° 0.24

SDR 181.28 9.62 349 0.11
TBF 253.99° 19.38 4.00°¢ 0.15
Z-350 360.17¢ 28.84 419 0.19

' Different superscript letters indicate statistically different compressive strength and modulus values atp < 0.05 level.

' p value from one-way ANOVA.
" Same superscript letters are not significantly different (p > 0.05).
t SD (standard deviation).

Table 5. Flexural properties of the tested specimens

. Flexural strength (FS) (MPa) Flexural modulus (FM) (GPa)
Sigrl Mean SD Mean SD
UL 90.87* 1.14 4.68 0.38
UF 128.07° 9.05 6.44*° 0.62
SDR 130.05 447 7.94% 0.94
TBF 117.20° 332 10.76° 1.26
Z-350 169.02¢ 9.43 13.614 145

' Different superscript letters indicate statistically different flexural strength and modulus values atp < 0.05 level.

' p value from one-way ANOVA.
* Same superscript letters are not significantly different (p > 0.05).
' SD (standard deviation).
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