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Abstract
Biocactive glasses and glass-ceramics have been developed for clinical applications. The essential
conditions for them to show bioactivity, i.e. the ability of bonding to living bone, is formation of bio-
logically active bone-like apatite layer when they are implanted in bony defect. The apatite layer
forms on Ca0-Si0, glasses, but not on Ca(-P,0;. This indicates that bicactive materials can be der-
ived from substances in the system Ca0-5i0,. On the basis of this idea, several attempts are made
for development of novel bicactive materiais including such as organic-inorganic hybrid through

sol-gel processing.

. FL&HIC

HG ARTHN S AP BIEShA RS, AT
Bie EOLEEREER & L TRKOBSHTO
RETERTLIOIUAYBEETLHIOL
o TE, EREASRTBETL TS AMEL
LCEFEER SN0, Bioglass® & iF
1.5 Na0O-Cal-Si0-Po0s O H 5 A TH -
o, —OATHBFCHNE, FORIBEIC
BAShLDE, 246X ChE R LT/ L, &
BUEOEEIC L-> TIRVEA, BEOEEES
LIBEES A0 L, Bioglass® id, BHEIS
FEIZE I L, FEEEELBVES
BFA. CORLF LG TARESETHH
B, BROEEFENEEESI ST BICE
FRERARR & v D BBR A GIEYERR & T

F700-8530 RhHEREP 3-1-1
TEL 086-251-8213
FAX 086-251-8263

52, TOEREEEETS AORRUR,
AR RO TEEELEESE T 5HBO SRS
b, EOERBETEE SRR TEIE, BOE
etk 7 o U B &% LT R R B R
FTHAAPLRINT S, ERTRY 2 2AH8F
LIEETHEEEE Y RAT BB L X OIH
NORZ T Do

2. SEFEHLEHNISARUVBRIET SR

Bioglass® {, Hench Gtk - THERE I
HEAREN T S AT, FONERHTERIT NaO
24.5, Ca0 24.5, Si0; 45, POy 6 wtl OER T
BB, Jhil, BEELLFEETIEIOBY
HEEEE ST, L2 L Bioglass® iz, SE®
oA LFEBEOBMAME LIRSV
&, PEOBE/NGFOHEEB AR EE LT
RN, KEhhonh 55513 E
Z7r\y, 1973 4510 Bromer 503, Bioglass® #

19



NEW GLASS Vol. 13 No. 2 1998

A TG AT LA VEEERHG L,
MBI E 0TS APICTAEA PRI
BEEAL HT 5 A Ceravital® & &5 U723, FTO
B AREEETO S BMET LK, B
gL, TOhiFREIZREA 150 MPa %
L7 L Lks, b oEEeoti HeE
160 MPa IZi3 Bl e e - /o, 1982 ST/ AR
Bid, Ao AEREREFEIECED, T8
A FEERE L7 25 AR T (Ca0-510,)
THIR LR b T AD AT B R SR LAY,
C ORI T Ak, MgO 4.6, Ca0 44.7, Si0,
34.0, P;0s 16.2, CaFy 0.5 wtR Mo 5 A
R T I L, 38wt DEEHR-T v
Foig A b (Cap(P04)s(0, Fo)) & 34wtk
Of-7 33 AFFA M, FIC50~100 nm
-k B BORER A - T MgO-Ca0-5i0; %
o AE MYy 7 AP O S B8
BIDBERHAEETH S, Boh RN
S AN A-W L& 54, ERPCHE RO
FEE LD &0k &\ 200 MPa Ol 38 EE %
AL, LobERENTXA-WIL, #ER
BTIC BT IEBIECEY LAREkxn,
FERIEH S A AW OB R RORFIC
AT B L, FHfbH 5 A A-WIT 4 BRIELA
CABEOF LGS L, RECEREKS|-E
G EmLA L, BWEABRELTS AEFO
RETELY, BOFTELEY, ZOLSIC
s A A-W SR 1Eae s » 4k
B HERTOT, $CICALBE, ALHE
fk, HEERETEREM T L L LT CCerab-
one® A-W o & TERHEALSIHh T 3D,
Berger &3, DARG T HERILTS
AAW LSRR DEMO NS A% b7
TEMLE L, 718 FET T ARTA b
ZHrH LA &ML Y 5 X Umaplant®-L1 # 8
720 TORERLA T A, BER E O &
LCERAEIR TS, 1983 %1013 Holl-
and 5T NF A4 FESER ((Na, K)Mgs(
AlSiO1)Fp) HHTH & Ao A TS S Fh b Af
S A& AR L7, Bioverit® LIEITh B o0

50

falt 7 200, BRI ENR T 5 2
LEEEE L, Chi ATHEL LCERLS
N5,

3. HTZANBLBETIRE

FEOLDOOMIT B 0O H T AR U
BEHT AHELHRCESTH I A0H
Tndh, TNEEFEHTIhETICEF EBET
B LAMENTWD NG AR5 A
H&T, EHFRTEORBICHANTLEY
KEOBEEEL, ThEALTEEEET
W, ANV AE ) VICELE Y R
HXREWLETHEHRCLDEARS L, 7
NEAL FOBTHLT EAE,D BRI,
DT NAFA MBI EGBEEERERVT T A
PREMET T A L FORBICITRE S i,
BT, WS APKRIETZANELEETS
FoHDOBEENE, FATEOERICTAZA
FBEERTALAZETHLEELD,

ZOTREL PEBORERE, MI1KRTE
Rk OB saES, Bl T8
B a e FOMRAROTIIIEELL
oEELUERR (SBRYBhTLERINS, B
BRI L BOS&LT 5 A A-W OFRME
W X BB &7 - ) DERARN RS
BICLORNE L, REOT/Z A FEBIIKRT
DENDEBCIREEA A&/ T /3% 4 b OMhL
FThbWAI EBGmBEW, JOT7NEL F
DR P RSO, BOFOTRIA O
B : F{EULTWS, #-T, SOT7TE
A FRBOLETH, SRR e A SRR
T OEEfELEFERONIEBR LR EEL
BB, TORE, BIHREEEREONMEZ L
ARG N5 AR 5 AE/mO 7 /3
A PBIEBHED LN TEL, MEIE
BHEeS L, THhOOEBOREILRANVF—%T
THOFMOTNZAL FEEEBROT 24
FORICIEERBE PRSI S,



A AF L R

Ml

pHE b1 2R S0mM {GHOHIZCNH) +
ASmit HCH) T7 25(C8%.

NEW GLASS Vol. 13 No. 2 1998

R (]
ey & o

{886 A
Nt 142.0 142.0
'S 50 50
Mg2t 1.5 1.5
ca?t 25 25
cr 1478 1030
HCOq a2 270
HPO,Z 10 2.0
S0, 05 05

Fig. 1 In witro test for apatite formation with a simulated body fuid (SBF)',
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Fig. 2 Apatite formation on glasses in the system
Ca0-5i0;-Py0s, after soaking in SBF for 30
days!™®, (>: apatite was formed, #: apatite
was not formed, “: sample severely dis-
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Fig. 3 Changes in ionic activity product of hydrox-
vapatite in SB¥ with immersion of Ca0-S5i0,
-P,0; plasses®. Solubility product of hydrox-
yapatite is 5.5 x 10135,
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Fig. 4 Composition of glasses in the systems Ca0~
BgOg—SiOQ and NaEO'“Bgeg'“Si(:}g forming
apatite on their surface after soaking in SBF
up to 30 days!®12,

14 days, {: 30 days, *: no formation.
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Fig. 5 NMR determined fraction of Q" for glasses
in the system xIN;O- (50 x)By04-508i0,%.
Q® denotes an Si atom with n bridging oxygen
neighhors.
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Fig. 6 Thin-film X-ray diffraction patterns of the
organic-inorganic hybrids derived from (a)
vinyl-trimethoxysilane®™ and (b) tetraethox-
ysilane {TEQS) and polydimethylsiloxane?®,
after soaked in SBF for various periods.
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