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Preparation and in vitro characterization of bioactive glass 45S5
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Abstract: Objective To prepare bioactive glass 45S5 through melting method and to characterize its biological activity in
systematical in vitro study. Methods Bioactive glass 45S5 was prepared through melting method. Fourier transform infrared
spectroscopy, X-ray diffraction, and field-emission scanning electron microscopy were applied to analyze the difference in
functional groups, crystallinity, and microstructure of bioactive glass 45S5 before and after the hydration, and to
characterize the formation of hydroxyapatite, and to examine the relationship between the content of hydroxyapatite and the
hydration time, charactering the activity and dynamic activity of bioactive glass 45S5. Results Bioactive glass 45S5
prepared through melting method generated hrdroxyapatite after reacting with simulation body fluid for 1 h, and formed
carbonated hydroxyapatite after 3 days. Newly formed hydroxyapatite crystal was in well-organized and compact way on
the surface of bioactive glass, and the content of hydroxyapatite crystal increased with reaction time. Conclusion Bioactive
glass 45S5 can be used in orthopedics and dental repair for it has a good biological activity in vitro.
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Tab.1 Heating curve of bioactive glass prepared with melting method

Temperature/C Heating rate/°C-h Time/h
0-400 400 1
400-900 500 1
900-1 300 400 2
1 300 preserve heat - 2
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Tab.2 Component analysis of bioactive glass (%)

Sample SiO, CaO

Na,O P,Os Others

Standard 45S5 45.00£5.00 24.5043.00

24.50+3.00 6.00+2.00

Test values 44.32 23.33 23.62 5.88 2.83
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Fig.1 Particle size analysis of bioactive glass
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Fig.2 Fourier transform infrared (FTIR) spectroscopy of bioactive glass before and after hydration reaction
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Line A is the XRD spectrogram of original bioactive glass; line B is the XRD spectrogram after bioactive glass reacts with SBF for 1 d; line C is the XRD

spectrogram after bioactive glass reacts with SBF for 3 d; line D is the XRD spectrogram after bioactive glass reacts with SBF for 7 d; line D is the XRD

spectrogram after bioactive glass reacts with SBF for 10 d.
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Fig.3 X-ray diffraction (XRD) spectrogram of bioactive glass
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Fig.4 FTRI spectroscopy

of bioactive glasses after reacting with SBF for different time
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Fig.5 Micro—structure of bioactive glass before and after reacting with SBF observed by electron microscope
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