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Visible-light activated polymer nanocomposites (PNC) were designed to be used for dental restoration. Hybrid-filler
composed of barium silicate and nano-sized silica was adopted as a filler system. To improve the interfacial be-
havior of the resin matrix of bisphenol A glycerolate methacrylate/triethyleneglycol dimethacrylate, the surface of
filler was hydrophobically treated with a silane coupling agent. Mechanical properties of PNC were investigated by
measuring the abrasion resistance, and it was discovered that PNC showed excellent properties with an increase of
nanofiller content. However, the polymerization shrinkage was consistently maintained under 3 vol% and the shrink-

age continued even after photo-polymerization.
observed with increase of nanofiller content.

In addition, a slight color difference between PNC specimens was
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Figure 1. Representation of color solid for Hunter L, a, b color
space.

Table 2. Discretion of the Degree of Color Difference by AE Value

Degree of color difference AE (NBS Unit)
Trace 0.0 ~ 0.5
Slight 05~ 15
Noticeable 1.5 ~ 3.0
Appreciable 3.0 ~ 6.0
Much 6.0 ~ 12.0

Very Much more than 12.0

AE=V (4AL)*+ (da) >+ (4b)* M

(AE: degree of color difference, AL: L»-L; Aa: ar-ai, Ab: ba-by)
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Table 1. Filler Composition Used for the Preparation of Polymer Nanocomposites Useful for Dental Restoration

Materials Maker Grade wi%" Remark
Fumed silica microfiller Degussa 0X-50 7~0 Avg. dia. = 40 nm (surface area = 50 m’/g)
Barium silicate macrofiller” Schott - 69 Avg. dia. = 1 ym (surface area = 1.5 mz/g)
Fumed silica nanofiller Aldrich A.C.S.Reagent 0~7 Avg. dia. = 7 nm (surface area = 380 mz/g)

" Total loading percentage of filler in nanocomposites was 76 wi%, ? formulation: SiO./BaO/B,05/ALOs= 50/30/10/10 wt%.
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Figure 2. Schematic illustration of the abrasion resistance testing
machine.
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Figure 3. Testing scheme for the measurement of dynamic poly-
merization shrinkage values.
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Figure 4. Abrasion resistance of various polymeric dental restor-
ative nanocomposites containing different nanofiller contents in
hybrid-filler (see Table 1).
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Table 3. Volumetric Polymerization Shrinkage of Polymeric Nano-
composites for Dental Restoration

Nanofiller Polymerization shrinkage (vol%)
concentration 1 min 2 min 3 min
0 wt% 1.03 247 2.61
1 wt% 1.46 2.60 2.72
2 wt% 1.67 2.56 2.67
3 wt% 1.63 2.50 2.64
5 wt% 1.85 2.72 2.82
7 wt% 1.74 2.59 2.67
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Figure 5. Polymerization shrinkage of various polymeric dental
restorative nanocomposites containing different nanofiller contents
in hybrid-filler (see Table 1).
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Table 4. Degree of Color Difference of Polymer Nanocomposites
Calculated by AE Value

Ly, aj, b AE value as a function of 7 nm
nanofiller content* (wt%)
Ly, &, by 0 1 2 3 5 7
0 0 . . .
1 1.24 0
2 1.19 0.33 0
3 1.34 0.51 0.60 0 .
5 2.57 2.26 2.28 2.20 0 .
7 2.76 2.47 2.49 242 1.01 0

* Filler content is based on the hybrid-filler composition shown in Table 1
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