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Porous bioglass reinforced hydroxyapatite materials produced with
carbon particles

MA Li, ZHOU Ke-chao, LI Zhi-you, HUANG Shu-ping

(Key State Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Carbon particles were used as pore formers to produce porous structures of a Si0,-Na,O- CaO-MgO-Al,04
glass reinforced hydroxyapatite, and its microstructure and properties were studied. The experimental results show: that
porous hydroxyapatite (HA) bioceramics can be obtained with porosity of 30%—48%, and the maximum bending strength
of 11.65 MPa. Two separate range distributions of the pores size between 500—600 um and 1-20 pm were observed. With
the sintering temperature increasing, porosity decreases gradually, while bending strength increases. bioglass can improve
the mechanical properties of materials, because bioglass will improve densification, thereby reducing porosity. By
controlling the content of the carbon can effectively control the porosity, pore size and distribution of pore size. The final
microstructure consists of hydroxyapatite, and p-tricalcium phosphate. X-ray diffraction analysis reveals different
percentages of phases when porous glass reinforces hydroxyapatite specimens sintering at different temperatures. The
biological response of these materials is yet to be tested.
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Fig.1 XRD pattern of hydroxyapatite (HAP) power
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Fig.2 TG-DSC curves of carbon power
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Fig.3 XRD patterns of porous bioceramic with 9% bioglass,

sintered at different temperatures
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Table 1 Effect of sintering temperatures on linear shrinkage, porosity and bending strength of samples(3%BG, 18% C)

Linear shrinkage/%

Sintering temperature/‘C Porosity/% Bending strength/MPa
In length In width In height
1 050 1.54 1.70 1.79 48.62 5.01
1100 2.34 2.46 2.78 45.34 5.25
1150 4.41 4.18 4.85 44.23 5.89
1200 5.07 5.04 5.09 40.38 6.65

T2 EALAE R SR L SR RIS o T
Table 2  Effect of content of carbon on linear shrinkage, porosity and bending strength of samples(1 150 C, 9% BG)

Content of carbon Linear shrinkage/%

Porosity/% Bending strength/MPa
wl% In length In width In height
6 4.12 3.37 4.09 40.87 9.54
12 423 3.97 4.29 41.58 8.13
18 4.14 4.16 4.48 42.88 6.79

24 5.59 5.86 5.92 48.82 1.12
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Table 3  Effect of content of bioglass on linear shrinkage, porosity and bending strength of samples(1 150 C, 18%C)

Content of carbon

Linear shrinkage/%

Porosity/% Bending strength/MPa
w/% In length In width In height
3 4.41 4.18 4.85 44.23 5.89
9 4.14 4.16 4.48 42.88 6.79
15 3.81 331 3.46 39.27 8.35
21 2.76 2.90 2.99 35.74 11.65
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B4 FEZMSLBRAON LR SEM 15
Fig.4 SEM images of HA scaffold: (a), (b) Morphologies of macropores; (c), (d), (¢), (f), (g), (h) Morphologies of micropores
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Fig.5 SEM images of samples sintered at
different temperatures: (a) 1 050 C; (b)
1100 C;(c) 1150 C

Fig.6 SEM images of specimens sintered at 1 150 C with different bioglass contents: (a) 3% bioglass; (b) 15% bioglass
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