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Abstract: 
 Fluorapatite glass-ceramics are osteoconductive. and glass-ceramics containing fluorapatite 
crystals in a bioactive silicate glass matrix can combine the benefits of fluorapatite with the 
bone-regenerative properties of bioactive glasses. High phosphate content (around 6 mol% 
P2O5) bioactive glasses (SiO2-P2O5-CaO-Na2O-CaF2) were prepared by a melt-quench route. 
Structural investigation using density measurements and calculations confirmed the presence of 
phosphorus as orthophosphate. Upon heat treatment, the glasses crystallised to mixed sodium 
calcium fluoride orthophosphates (sodium-containing compositions) and fluorapatite (sodium-
free composition). Fluoride suppressed spontaneous crystallisation, allowing formation of glass-
ceramics by controlled crystallisation. A notable feature is that silicate network polymerisation 
and network connectivity did not change during crystallisation, resulting in orthophosphate and 
fluorapatite crystals embedded within a bioactive glass matrix. By keeping the phosphate content 
high and the sodium content low, fluorapatite glass-ceramics can be obtained, while not affecting 
the structure of the bioactive silicate glass phase. (C) 2012 Elsevier B.V. All rights reserved.  
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Abstract:  
FTIR spectroscopy has been employed to investigate the structure of CaF2-B2O3 glasses. It is 
proposed that CaF2 partially modifies the borate network forming Ca-1/2(2+)[BO3/2F](-) units. 
The rest of CaF2 is assumed to build an amorphous network formed of CaF4 tetrahedra. Analysis 
of density and molar volume revealed that the volume of CaF4 tetrahedron in the studied glasses 
is slightly greater than that in the crystalline form. Data of density, molar volume, and electric 
conductivity have been correlated with the glass structure. As far as the authors know, CaF2-
B2O3 glasses are investigated for the first time.  
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 Fluoride-containing bioactive glasses are of interest for dental and orthopaedic applications. On the basis 
of MAS NMR results, a model has been developed for the density and molar volume of SiO(2)-P(2)O(5)-
CaO-Na(2)O-CaF(2) bioactive glasses. The model correlates the density with the concentration and 
volume of the structural units forming the glass. CaF(2) is assumed to be present in glass in the form of 
CaF(4) units; the volume of CaF(4) in the studied glasses is about 1.02% greater than in the CaF(2) 
crystal. Calculated density and molar volume are consistent with the experimental data and the good 
agreement between calculated and measured density provides validation of the presence of F-Ca(n) units 
from (19)F MAS NMR studies. Because of constant network connectivity of the silicate network, the 
increase in both the density and molar volume is related only to the increase in the concentration of 
CaF(4) units. (C) 2011 Elsevier B.V. All rights reserved.  
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