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ABSTRACT

To improve mechanical strength of bioglass, 1t is considered to use the glass as a coating material to alumina,
but the difference in thermal expansion coefficient between two materials is too high to make a good coating,
The aim of the present study, therefore, is to find out proper glass composition matching its thermal expansion
coefficient to that of alumina without losmg biocompatibility. In the present work, varicus glasses were prepared
by substituting B:0s and CaQ for Na;O in the glass system of 55.1%510,-2.6%P.0:-20.1%Na,0-13.3%Ca0-8.9
%CaFy (in mole%), and the thermal expansion property and reaction property in tris-buffer solution for the
resulting glasses were measured. The thermal expansion coefficient of the glass was decreased with the substi-
tution of BsQs for Naz0, and it became close to that of alumina in the glass in which 8 mole% of Ca0 was
substituted [or Na;0. Hydroxyapatite formation was enhanced and siica rich layer thickness was decreased
with B.05 subsiitution for Na,O. CaQ substitution for Na,0 didn't deteriorated the hydroxyapatite development.
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Tahble 1. Bioactive Glass Batch Composition
(A) 55.15i0,-2.6P2a5(20.1-X)Na;0-XB»0:-13.3Ca0-8.9

CaF; (555F-B,04) (mole%)}

Name | SiQ; | P:Qs | NaQ | B.O; | CaQ | CaF,
0B 201 0.0
1B 19.1 1.0
2B 55.1 2.6 181 2.0 13.3 89
3B 171 30
4B 16.1 4.0

(B) 55,1510, 2.6P:0:-4.0B,05-(16.1-X)Na,0-(13.3 + XD
Ca0-859CaF,; (055F4B-Ca0} {mole%s)

Name | 5i0: | P05 | B:Os | Na;0 | CaQ | CaF;
13.3C 16.1 13.3
14.9C 145 14.9
165C 12.9 16.5
hh1 2.6 4.0 8.9
18.1C 113 18.1
19.8C 9.6 19.8
21.4C 8.0 214

methyllaminomelhane $33-&ol(tris- 2385 WhEof
sl 0.2 moled HCl £z £55 7+
folg Falel pHs g 7.22 w5e] Whg4dL £
wjsleich =wigalgle] Al 5X7X3Immim FYGIL
600 SiC eivlz:e felZug FdatA dvkd A
Sl

Z Ao % tris-obEgele) f2 AW
o) 3¢ B|(5A/V)7} 0.1 em~te) FA hule k|
HIZE Ao T HolA (ris-25-4dg W T
w7 Yol AAAA 3TC FE el AT B
shed o).

e

L

)
o
it

24, HglM ghAl 222N

oFg] Wb Al o] Tk AlH2] Bl oigr & g4l 2kl
B e 10MY FT-IR(Nicolet Instrument)# €41 1t
A BF BAYE slda, o] 71719 Eles Zom™!
olgiom 400~1200 cm™'g] Ay 2HE}E A9l
T},

2.5 FARMASD|E BE Y eluX] 24 BEEY
sleZwle] tlgt o)A T7EE Hitachid X-650 414
AL g, IRV A5 3 sy

Ag A $a PARD chelobiE A

+
ba
E
i

£.3] 8}k ]



AEE ot AR 2 9 % Hydroxyapaite <73

Table 2. Several Bioactive Glass Composition {mole%)

Name Si0); P20 Na, (0 Ca0 CaF.
4555 46.1 244 269 -
523 52.1 214 23.9 -
555 5h.1 06 214 224 -
555F 55.1 199 134 9.0
60S 60.1 174 19.9 -
605K 60.1 174 119 8.0
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Fig. 1. FT-IRRS spectra ol the bioactive glasses after
50 hours of reaction in tiris-buffer solution.
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Fig. 2. Thermal expansion coefficient of the hieglass with various B:0y and CaQ substitution for NaO.
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Fig. 3. FT-IRRS spectra of the bioglasses with various

B.0; substitutions for Na,QO after 20 hours of
reaction in tris-buffer solution.
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Fig. 4. FT-IRRS spectra of the bioglasses with various
Ca( substitutions for Na0O after 20 hours of
reaction in tris-buffer solution.
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Fig. 5. Scanning electron micrographs of the hioglass surfaces with various ByOs: substitutions for Na)() after

20 hours of reaction in tris-buffer solution.
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Fig. 6. Scanning electron micrographs of the bioglass surfaces with various Ca() substitutions for Na,Q after

15 hours of reaction in tris-huffer solution.
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Fig. 7. Thickness of hydroxyapatite and silica rich la-
yer of hoglasses with various Bz0O: substitution
for Na,Q after 500 hours of reaction in tris-buf-
fer solution.
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