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Synthesis of New Mesoporous Bioactive Glass Microtubes by Biotemplate of Filter Paper
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(College of Food Science and Engineering, Jilin University, Changchun 130062, China)

Abstract: Mesoporous bioactive glass microtubes were successfully prepared through a surface sol-gel process
followed by a calcination treatment and using filter paper as the biotemplate. The tubular structures of rapid filter
paper were replicated with the walls containing highly ordered mesoporous bioactive glasses as well. This simple
biotemplate method provided a cost-effective and eco-friendly route to obtain advanced self-assembling
mesoporous bioactive glass microtubes. By introducing FeCl;, mesoporous bioactive glass microtubes had not only
delicate multichannel tubular structures, but also magnetic properties. As-synthesized mesoporous bioactive
glass microtubes were characterized by scanning electron microscope (SEM), powder X-ray diffraction (XRD),
transmission electron microscope (TEM) and nitrogen adsorption/desorption, fourier transform IR (FTIR)
spectroscopy, and magnetization curves. The in wvitro mineralization ability of mesoporous bioactive glass
microtubes was tested in SBF to monitor the formation of hydroxycarbonate apatite (HCA). Dexamethasone (DEX)
was employed as a model drug and the release profiles showed that the porous materials had a sustained drug
delivery capability. The one-dimensional hollow tubular structure of the materials allowed the shorter release time
of the DEX. The materials of three-day release time could also be used as carriers for oral drug. The
biocompatibilities were also evaluated by culturing the MC3T3-E1 cells on mesoporous bioactive glass
microtubes. The results showed that the materials had excellent potential applications in the field of sustained

drug delivery.
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Fig.3 SEM images of the after burning mesoporous

K3

bioactive glass microtubes 5Fe-MBG (a, b) and
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