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ABSTRACT
Mesoporous bioglasses have received much interest because of their high specific surface area
and pore volume, and exhibit better in vitro bone forming bioactivity compared to conventional
bioglasses. In this study, the effects of the substitution of CaO by MgO in the mesoporous bioglasses
and hydroxyapatite (HA) forming ability were studied. Mesoporous CaO-MgO-SiO,-P,05 with high
surface specific area were prepared by sol-gel process and the synthesis accomplished by using
triblock copolymer as the template and PUF as scaffold. Using XRD, SEM, TEM, and N,
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adsorption-desorption isotherms characterized the microstructure and specific surface area of the

samples. By bioactivity tests we observe the microstructure of samples before and after soaking in

simulated body fluid (SBF). N, adsorption-desorption isotherms analysis showed that mesoporous

Ca0-MgO0-Si0,-P,05 with high specific surface areas were obtained at 700 °C for Ca:Mg ratio of

2:0.6. XRD results reveal that a HA layer started to form on the surface in 3 days after mesoporous
Ca0-MgO-Si0,-P,0s calcined at 750 °C was immersing in SBF. After soaking 1 day, the HA crystals

can be clearly observed by SEM. Selected area electron diffraction patterns proved that the HA

forming on the surface of the scaffolds after soaking 3 days and after being calcined at 700 °C and

750 °C.
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Fig. 1 XRD patterns of mesoporous CaO-MgO-SiO,-P,05
calcined at 700°C~800°C after being soaked in SBF for (a) 3
and (b) 5 day.
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Fig. 2 N, adsorption-desorption isotherm and BJH pore size
distribution curves for mesoporous CaO-MgO-SiO,-P,0s

(Ca:Mg=2 : 0.6) calcined at (a) 700, (b) 750, (c) 800 °C.
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° (Ca:Mg = 2:0.6) calcined at 800 °C after soaking in SBF for
(@)0,(b)1,(c)3,(d) 5 days.

Fig. 6 TEM images of mesoporous CaO-MgO-SiO,-P,05

(Ca:Mg = 2:0.6) calcined at 700 °C after soaking in SBF for
Fig. 3 SEM images of mesoporous CaO-MgO-SiO,-P,05 3 day, (a) bright field, and (b) dark field.

(Ca:Mg = 2:0.6) calcined at 700 °C after soaking in SBF for
(@0,()1,(c)3,(d)5days.

21
Fig. 7 TEM images of mesoporous CaO-MgO-SiO,-P,05
(Ca:Mg = 2:0.6) calcined at 750 °C after soaking in SBF for
3 day, (a) bright field, and (b) dark field.
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