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ABSTRACT
Mesoporous bioglasses materials 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, mesoporous CaO-B,0;-SiO, composite with high specific surface area was
prepared by sol-gel process and the synthesis was accomplished by using nonionic surfactant as the

template, tetraethyl orthosilicate, calcium nitrate tetrahydrate, tributyl borate and aluminum nitrate as
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the inorganic precursors. XRD, SEM, TEM and N, adsorption-desorption isotherms were used to

characterize the microstructure and specific surface area of the samples. A broad band between

20~30°can be clearly noted in XRD pattern of mesoporous CaO-B,03-SiO, composite for Ca/B:Al

ratio of 1:1.5. It can be seen that after being calcined at 500~ 700 °C for 3 h the sample almost has an

amorphous state, which is indicative of the internal disorder and glassy nature of this material. SEM

results reveal that a hydroxyapatite layer started to form on the surface in 8 hr after mesoporous

Ca0-B,05-Si0, composite was immersing in simulated body fluid. TEM images reveal that the

growth of apatite nanocrystals on the surface of the mesoporous bioglass can be observed as

amorphous, as evidenced by selected area electron diffraction patterns.
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Figg 1 XRD patterns of mesoporous
Ca0-B,0;-Si0, composite(Ca/B:Al = 1:1.5)

calcined at 500~700°C after being soaking in SBF
for (a) 3 and (b) 6 days.
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Fig. 2 N, adsorption-desorption isotherm and BJH

pore size distribution curves for mesoporous

Ca0-B,03-Si0, composite (Ca/B:Al 1:1.5)

calcined at (a) 500 °C, (b) 550 °C, and (c) 700 °C.
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Fig. 3 SEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al = 1:1.5) calcined at 500 °C
after soaking in SBF for (a) 0, (b) 8 hr, (c) 3 days,

(d) 6 days.
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Fig. 4 SEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al = 1:1.5) calcined at 550 °C
after soaking in SBF for (a) 0, (b) 8 hr, (c) 3 days,

(d) 6 days.

Fig. 5 SEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al = 1:1.5) calcined at 700 °C
after soaking in SBF for (a) 0, (b) 8 hr, (c) 3 days,

(d) 6 days.
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Fig. 6 TEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al = 1:1.5) calcined at 550 °C
after soaking in SBF for 3 days (a) bright field ,(b)

dark field.

Fig. 7 TEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al = 1:1.5) calcined at 550 °C
after soaking in SBF for 6 days (a) bright field ,(b)

dark field.
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Fig. 8 TEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al = 1:1.5) calcined at 700 °C
after soaking in SBF for 3 days (a) bright field ,(b)

dark field.

Fig. 9 TEM images of mesoporous CaO-B,05-SiO,
composite (Ca/B:Al =1:1.5) calcined at 700 °C after
soaking in SBF for 6 days (a) bright field ,(b) dark

field.
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