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ABSTRACT

Glass-ceramic materials, which consist of glass matrix phase containing crystalline B-Cas;(POy), and -Ca,P,0; have been prepared
by heating at 750-900°C of calcium phosphate invert glasses in the silica-free CaO-P,05-Ti0,-Na,O system. With increasing heating
temperature from 750 to 900°C, the crystallite size of precipitated B-Ca;(PO,), in glass with 55Ca0-35P,05-3TiO,7Na,0 (mol%)
composition increased from 48 to 91 nm. With the extension of the immersion time in dilute acetic acid solution (pH = 5) to >200 min,
the degree of dissolution of Ca”" and P* ions in the glass-ceramics was linearly increased and the solution was constantly maintained
at pH = ~7. Biomimetic nanostructured (62-88 nm in average dia.), sphere-shaped hydroxyapatite was homogeneously formed on the
surface of the glass-ceramics when socked for 7-14 days in a Hanks' solution, indicating bioactivity of the prepared glass-ceramics.
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Table 1. Batch Composition of CaO-P,05-TiO,-Na,O Glasses

(mol%)
Notation CaO P,0; TiO, Na,O
40C50P 40 50 3 7
45C45P 45 45 3 7
50C40pP 50 40 3 7
55C35P 55 35 3 7

Table 2. Ion Concentration of Hanks' Solution

Concentration (mM)

Ton Species :
Human Blood Plasma Hanks' solution
Na' 142 141.7
K’ 5.0 5.8
Mg 1.5 0.8
ca®’ 2.5 13
cr 103 144.7
HPO,” 1.0 0.78
S0~ 0.5 0.81
HCO;™ 27 4.17
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Fig. 1. DTA pattern of 50C40P glass powder.
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Fig. 2. XRD patterns of the (a) 40C50P, (b) 45C45P, (c) S0C40P, and (d) 55C35P glass-ceramics heated at 750-950°C for 1 h.
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Fig. 3. Crystallite size in 50C40P and 55C35P glass-ceramics;
heated at 750-950°C for 1 h.
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Fig. 4. Change in pH versus immersing time of 55C35P and
HA powders in an acetic acid solution (pH = 5).
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Fig. 5. Variation of P°* and Ca’" ion concentration in an acetic
acid solution after soaking (a) 55C35P and (b) HA
powders with different time.
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Fig. 6. TF-XRD patterns of 55C35P heated at 850°C for 1 h
after soaking in Hanks' solution at 37°C for (a) 0, (b) 7
and (c) 14 days.
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Fig. 7. SEM photographs of the surfaces of 55C35P glass-
ceramics soaked in Hank's solution.
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