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ABSTRACT

The preparation of polymeric dental restorative materials was carried out using
multiple hybrid-filler system composed of barium macrofiller, quartz, and silica
microfiller which surface was treated with 7 -MPS silane to improve the miscibility
with multi-functional acrylate resin matrix. Also, effects of photo-initiator and photo-
accelerator on the degree of conversion of dental materials were investigated by using
FT-IR spectroscopy. Diametral tensile strength and degree of conversion of dental
monomer were measured and further investigated by comparing with those of
commercial products.
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Table 1. Material compositions for the experiment of the effects of CQ and EDMAB
on the degree of conversion of polymeric dental restorative composites

Materials | Maker | Grade [ wt% | Remark
Resin matrix
Bis—-GMA" Shin-Nakamura | EMA-1020 70 Monomer
TEGDMA” Shin-Nakamura 3G 30 Diluent
Filler
Silica microfiller | Degussa [ 0x-50 | 507 | Diameter=0.04m
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Table 2. Material compositions for the preparation of polymeric dental composites
Materials | Maker Grade | wt% | Remark

Resin matrix
Bis-GMA" Shin—-Nakamura, | EMA-1020 70 Monomer
TEGDMA? Shin-Nakamura 3G 30 Diluent
Camphorquinone Aldrich A.C.S.Reagent 1.0 Photoinitiator
EDMAB” Aldrich A.CS.Reagent | 1.0 Photoaccelerator
Tinuvin” Ciba-Geigy Tinuvin P 1.0 UV_Stabilizer
Multiple hybrid-filler
Silica Migcrofiller Degussa 0OX-50 25 Diameter=0.04/m
Barium Macrofiller | Hansol Chemical H-MAF 60 Diameter=1/m
Quartz Vericom . VC-20 15 Diameter=4;m

1) 2,2'-Bis-[4-(3-methacryloxy-2-hydroxypropoxy)phenyl]-propane, 2) Triethyleneglycol-dimethacrylate,
3) Ethyl-4-(N,N’-dimethylamino)benzoate, 4) 2-(2'-Hydroxy-5-methylphenyl)benzotriazole.
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Figure 1. Effects of (A)CQ and (B)JEDMAB on the degree of conversion of
resin matrix for polymeric dental restorative composites
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Table 3. DTS values and degree of conversion of various polymeric dental composites

Manufacturer DKU DKU BISCO KERR Kuraray
Grade SmartFil-1 SmartFil-0 AeliteFil Herculite XRV [Clearfil AP-X
. Multiple hybrid Hybrid Hybrid Hybrid Microfilled
Filler System |, _ . e e e -
(Silica/Ba/Quartz)| (Silica/Ba) (Silica/Ba) (Silica/Ba) (Silica)
Degree of
. 1.4 33 29
Conversion(%) 365 37 3
DTS(MPa) 40.7 39.7 36.2 3H.2 269
Ao 2
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