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ABSTRACT

The possible use of bioglass as implant materials is due to its biocompatibility to human bhody. Even il
many animal studies for the bioglasses have been performed, their compositional dependences of structures
and physical properties are not fuily understood. In the present work, physical properly measurements such
as density and thermal expansion coefficient were carried out for the bioglasses, with substitution of CaQ
lor Na;O in bioglass composition (46.1%510, 24.4%Na,0, 26.9%Ca0, 2.6%P:0s; mal%). Hydroxyapatite formation
on the glass surface was also examined afler reacted in Tris-bufler solution. As Ca(d was substituted for NaO,
the bond strength between nonbridging oxvgen and modifier became stronger to make glass struclure rigid,
and resuited in merease in density and decrease m thermal expansion coefficient. When the bioglasses were
reacted in Trs-buffer solution, hydroxyapatite was formed on the bioglass surface for all prepared glasses
in 2 hours, independently on Cal content, and the thickness of hydroxyapatiie layer was decreased a hitle,
while the thickness of Si0. rich layer was decreased sharply with CaQ content.
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Table 1. Batch Composition of Bioglasses {(mole%)

Sample | Na,O | CaC | 5100 | PuOs T(ﬁkalc\)l_az()
04 CN | 3078 | 2052 04

052 CN | 2440 | 26.90 0.52

06 CN | 20562 | 30.78 | 46.1 2.6 06

0.7 CN | 1539 | 3501 0.7

0.8 CN | 10.26 | 41.04 0.8

E AR e 46.1%510; 244%Na:0, 26.9%Ca0,
26%P0s(E%) & 7B xadled sk o]FellA] Si0,

P05 ok mAsslvh 2o odakd g9 A 9
L7 Fe28 de F g WA NaOF CaO= 7
Faje] A A A AFE-E(NagO+ Ca0) 2] B=pe] of3L
Ca0e] En|7} 0404 0847 ==& fo] =4& o
stk (Table 1) #2]1& A=z 23 Y22ZE SO,
H:PO), NapCO;, CaCO,;o dF+l<k& A-8-8kdch
Frei= Table 1« sigdet=s l82F Al@ste] 4 &
A% SiCE WdAE &= A7)

ﬂ;*%—ﬁwﬁiih—ﬂ

2ol A GgEteleh 52 %E B we} 1200T 4]
1400T = ‘ﬂEM A3 gLz 24170 B F A
I B

Hell o WakAFHel R el U7
glete] ol & #2E H4Ee] WQ]'%% &z e
27} 4-galed SolE o] I o

At B A

Ngez Fusgeh

F 4~bgel He
uoyancy‘i‘]-% ]38l
| 324 B 2% F T BERE ool
. = iﬂﬁ% fAelA T degew

Fohedzh

A3
)
il
=3
4
f
et
o
el
¥,
4‘_1‘
o
A
w

A ML 5X5X 25 mm? 272 Fakal 600

mesh?]—zl arkalel g4 AA g 2AAHE FA)akedch
ol sl A=A 7| 2= Naruse 402 EDE Algsigon £2
F5E 4T /mne 2 sl AERE] feje) g3yt
AY Hehieie Ak olv] 4w EFEAE
ALOR Fgch

2.3. HydroxyapatiteS 4

231 Tris-b5-4-9 g4

2] T hydroxyapatte] 4] o H5 47]9]F]

25]#13)



Bioglassvl e} 4147 f212] 34 2 olshelel = WA o)A 97

o (.2N¢ Tris-hydroxymethyl aminomethane #-3-&
& BE F 02N HOE Aslale) §409) i) 42)
pHeal 727} ®e% 9hg-gel s wtEgiew o i
Tris-ghg-af o]z} F 2}, b AHE AL 5XTXE
mm'Z 5te]A 600 mesh2 v} % Foa 7=
AlRaled ol BEof ] 5821 A Fsledck,

Al TR 6 0§ gAs] el W1g 0lem )
5% Tris85-4o g Fejol2u §70 4 4|9
ARE HO2 o] 59 e Wl B 7eh Aol
2 Aqle Tris-gh&gel $7)= 370 2§43 4+
o Al A7k g EA) 71 whg-Al el o]¥ A whg-UF o)
By AREE A94 2ReA, FA AAGuH B

gl oA 24 BIEH Eo 2 hydroxyapatite 34

ghal 4] Hol} whE-ado] Bk Alglel] Aale] mH
-84 = Diffuse refleclance unitz} 3-2kE Zhllﬂllﬂ’
A FEEAYIZ BEsRen] old 8w Fl7)s
MX FT-IR(Nicolet Instrument) ]9 3 400~1200 cm™*
2 g geeA] AfEets gg]on] o] H
2cm e glh

2.3.3. ZA}F #=HAPE0] A

oAl A kg Ee] iy AHe dEle] wbE
B 4B TR £ DAL sk
o} Alee E
o] am] Z=a) 741}'?’1‘3]7?% Hitachi4 X-650-% ’}% } ,\l
o}, AlEle] ZHle] HAH 9eEe] FAS 2
fEte] A 54 g gzl £
Zé?l'?li Hghaled 2 ghwdel 4] 3 Ca, P T_i’ti—oﬂ fﬂﬂ
R 4k
2.34. pH
B A Ee] 2 S5 g3 p
3030 pH melerg |43 FAlsgich A5 AgCl

HATE A3kl pH 73 99 HFEde= 77
x

&l 5e

izl ‘r 2 ad0 o
_’—,1— '_j\—E = "I‘[‘_‘I
=3
hal

L‘l

wAgstds) pHele $9l4
e AAAE W8 5

3.1 B4 #HE

311 2= 2 2 A3

249 FelEd dg 2=} T E B A2
glEke Fig 1= Hehigich

A= Ca2] afe] 2715t vle} 2.68 g/fem®l 4] 2.81

Ji

2297 A 8 B(1092)

2.5 12.0
—_
&
5
280+ {118 E_
& "’E
(]
3 )
e
ko I
., 275 A {110 §
= =2
= g
@ A — ———l
a g
2,70 1405 g
2.85 . . . = L 100
0.4 LY o8 0.7 0.8
Cal
—— ——————(mol%)
CaCH—NagO

Fig, 1, Density and molar volume of the bioglasses
with various CaO/(Ca0+ Na.() ratio.
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ig. 2. Thermal ezpansion coefficient of bioglasses
with various CaQ/(CaQ+Na,(0) ratio.
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Fig. 3. FT-IRRS spectra of hioglasses with various
CaDACa0+NaQ) ratio after 2 hours of reac-
tion in Trns-buffer solution.
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of reaction in Tris-buffer solution.
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