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Abstract: Poly(methyl methacrylate)/montmorillonite nanocomposites were incorporated into acrylic bone cement in
order to improve the mechanica properties and reduce the exotherm of acrylic bone cement. The nanocomposites were
prepared using a suspension polymerization and characterized by scanning electron microscopy, X-ray diffraction, trans-
mission electron microscopy, gel permestion chromatography, particle size analyzer and electron dispersive spectroscopy.
The acrylic bone cements with poly(methyl methacrylate)/nanocomposites were prepared and their thermal and mechani-
ca properties were characterized. The prepared polymeric beads were composed of polymer-intercalated nanocomposites
with partialy exfoliated MMT layers, and the mean diameter of them was 50~60 um with the spherical shape. The
maximum setting temperature of the acrylic bone cements decreased from 98 to 81~87 C. The mechanica strengths and
moduli of the acrylic bone cement with 0.1 wt% MMT were increased, compared to that without MMT. However, the
mechanica properties were generally decreased with increasing incorporated MMT amounts. It is presumably due to the
bubbles in nanocomposite beads generated during polymerization.

Keywords: acrylic bone cement, montmorillonite, nanocomposite, poly(methyl methacrylate)/montmorillonite(MMT)
nanocomposite.
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Figure 1. SEM micrographs of PMMA/MMT polymeric beads prepared with the different contents of organophilic MMT : (8) 0 wt%, (b) 0.1 wt%, (c) 0.3

Wt%, (d) 0.5 Wt%, and (€) 1.0 Wt%.
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Figure 2. The paticle size of the polymeric beads with the different
contents of organophilic MMT.
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Figure 3. XRD patterns of MMA/MMT monomer mixture and PMMA/
MMT polymeric beads.
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Figure 4. TEM micrographs of PMMA/MMT polymeric bead: (8) X
50000; and (b) *200000.

Figure 5. SEM micrographs of the surface of the polymeric beads(X
10000) : (&) PMMA bead, and (b) PMMA/MMT nanocomposite bead.

186m HD39

Figure 6. SEM micrographs of the fractured surface of the polymeric beads with the different contents of organophilic MMT : (8) 0 wt%, (b) 0.1 wt%, (c)

0.3 W%, (d) 0.5 Wt%, and (€) 1.0 Wt%.
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Figure 7. SEM micrograph of the cadcined PMMA/MMT polymeric
beads with 1.0 wi% MMT.
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Table 1. Effect of MMT Contents on Molecular Weight of PMMA in
PMMA/MMT Polymeric Beads

Organophilic MMT M M Polydispersity
contents (Wt%) " v (My/M,)
0 119000 687000 5.79
01 101000 207000 204
03 102000 216000 212
05 120000 249000 207
10 124000 261000 210
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Figure 8. The maximum temperature of bone cements with the different
contents of organophilic MMT.
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Figure 9. The setting time of bone cements with the different contents of
organophilic MMT.

Figure 10. SEM micrographs of the fractured surfaces of PMMA/MMT
bone cement : (8) SEM image and (b) EDS mgpping (Yellow dotsindicate S).
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Figure 11. The tensile properties of bone cements with the different
contents of organophilic MMT.
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Figure 12. The compressive properties of bone cements with the different
contents of organophilic MMT.

Figure 13. SEM micrographs of the fractured surfaces of bone cements with the different contents of organophilic MMT : (a) 0 wt%, (b) 0.1 wt%, (c) 0.3

W%, (d) 0.5 wi%, and (€) 1.0 wt%.
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