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ABSTRACT

The buwactivity of glasses in the Ca0-510; system and CaO-Py0:-5:0; system wilh less than 10 mol% of
P:0s was investigated by ir sutre test in simulated body flood (SBF). The formation of Ca«P film and hydroxya-
palite on the surface of glasses atter va pitro lest was analysed by X-ray photoeleciron spectoscopy (XPS),
fourier transform nfrared reflection spectroscopy (FT-IRRS), energy dispersive X-ray speciroscopy (EDS), and
scanning electron microscopy (SEM) observation. In the early stage of Ca*P film tormation alter w2 vitre test
for Ca0-5i0; and CaO-P:0s-510 glasses, the rate of Ca-P film formation on the surface of the glasses was
dependent of structural parameter (Y) evalualed from the glass composition. First, in the case of the glasses
havmg Y value below 2, Ca-P film and SiQs-rich layer were formed simultaneously, and there were no differen-
ces of the rate of Ca-P film formation in terms of the Y values. Second, in the case of the glasses having
Y value above 2, the SiQ.-rich layer was formed, and then Ca-P-Si mixed layer was formed m the silica
gel structure of the S10grich layer, and imally the Ca‘P tilm on the surface of SiQsrich layer. The rate
of CaP film formahon delayed as the Y values mcreased. The rate of hydroxyapatite {ormation of glasses
(the rate of translormation from Ca-P film to hydroxyapatite} seems to be propoticnal lo the rate of Ca-P
fim formation and ¥ value. The rate of hydroxvapatite lormation of glasses belonging to the second group
was delayed as structural parameter increased. and lhe hydroxvapalile crystal showed sphencal growth in
the early reaction stage, and then showed silkworm-like linear growth as the reaction time mncreased.
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Table 1. Compositions and Struclure Parameters of
Ca0-510; Glasses and CaO-P.0:-510 (las-

sES

Component [mole%] | Structure Parameter
Sample —— .

5i0; Ca0 P:05 | Strnad(Y) Stevels(Y.)
58P0 28.3 417 - 2.57 257
53P0 33.3 46.7 - 225 2.25
50P2 498 481 2.1 2.14 1.98
46P4 | 462 495 43 204 167
48P0 | 483 517 - 1.86 1.86
45P2 | 447 B32 21 1.74 1.53
41P4 409 548 4.3 1.61 111
a7PT 369 564 6.7 145 .58
33P9 3268 oB2 9.2 1.36 0.13
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Table 2. Tonic Conceniration of Human Blood Plasma
and Simulated Body Fluid

) ‘ Concentration [mM]
Tome Specics Human Blood Simulated Body_

Plasma® Flind
Na' 142.0 142.0
K+ 50 5.0
Ca?* 25 25
Mg** 15 15
HPO# 1.0 L0
50,2 0.5 05
HCO, - 27.0 4.2
Cl- 103.0 1478
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Fig. 1. Tie lines of structural paramelers and glass co-
mpositions in glass formation area below 12
mole% of P:Os in Ca0-P.05-510, mole% phase
diagram (&; phase separation area).
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Fig. 2. Changes in surface composition measured by
XPS after 200 sec in witro test in SBF solution
with the variation of structural parameters (Y},
which were calculated from compositions of
Ca0-Si0; glsses and CaQ-P:0:-510; glasses.
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Fig. 3. Changes in surface composition measured by
XPS after 30 min in wifro test i1 SBF solution
with the variation of structural parameters (Y),
which were calculated from compesitions of
Ca(3-5i0; glasses and CaO-P.(x-5i0; glasses.
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Fig. 4. Changes in surface composition measured by
XPS after 100 min :» wpifro test in SBF solution
with the variation of structural parameters (Y),
which were calculated from compositions of
Ca0-5i0, glasses and CaO-P,05-5i0; glasses.
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