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Applications of Ion Implantation to Glases for

Biomedical Uses

Abstract

Takeshi YAO and Tadashi KOKUBO
Foculty of Engineering, Kyolo University

The zirconium ions with 200keV by 1x10Yions/cm® were implanted into a biocactive

glass.ceramic Cerabone® A-W. The dynamic fatigue of the glass-ceramic in a simulated body

fluid appreciably decreased by the ion implantation. This was aitributed to the formation of

the Zr-Q bond near the surface of the glass-ceramic.

The phosphorus ions with 20keV by 2X10Vions/cm® were implanted inte a high purity

silica glass. Dissolutions of the silicon and phosphorus from the glass into water at 95°C were

appreciably high for as-implanted specimen, but considerably lowered by a heat-treatment of

the specimen at 900°C. This indicates that chemically durable radicactive glass useful for

radiotherapy of cancer could be obtained by this method.

1. @FL&ic

A 7 A BRSO, SN
MLTHEY, FF - RUSF 5 -ARI0F v EAS
+ o RIHEAT D ERIIZF o {LF P OB
B, FRH ORISR RSO
EF B AL ENLY, BETE, IO
FEEA R AT R - LTRSS
EoTod, ERHBLLTOFI ARULLS
T R~ F EAOREE IhETIEE
AETTLRT Il 720, FEERE, 4+
FEAGCHGEHTLROTETIIAR LiFT W
R R AN LB HETHL

TOO6 Ul A7 DL AT
B K LR R b

NEW GLASS Vol 8 No. 2 1993

4
i

L, L PpARALESTHE, LIFE, AL
HREREESERET AT T A Ay 2 EA
LTAMERLRETITLRA, R A2TS
ZAT PT A ot v B A LTI IR AR &
ARTIRAFEMT S,

2, ALEBHEHERSEREISA~DZT 4
F i OnEA

MgO-Cal-Si0: B 7 A= U 7 AWIC
Bty DEE T BTN 4 (Can (PO
(O, F) E3wity o g7 I 2 ++ 4+ (Cal
<5i0,) ORECT (KRB 2 530~100nm) R B
2REAEAY 5 R A-W L, BT R b ER
L0 EGEITIE (215 MPa) BHRLY, HBENT
BHGREE T %2 4 s Lol T LES &
a1



GRS 2RSS L, 10 RRIERR
AL EHESIAEY, L LRz AZh
b, BRREKEETSF A P L0 S
TRHONY, PR OEAEL, HFroRmicil-
o mha G s L, BEFARHTRE CHob
THLBD, FLT. oKy R,
Cwﬂmm®A4¥@ﬂt&#? Azmu,kTﬁ
M, ANTHEMHEA Y ELTCERMLGIRRSEC
Twd® Ll Zo@Ehfbdr il -T LT
L, KELNMES ML IBEEABT LR EM
5 EAITES G, BIERMES 2 MPa-m'? T,
b D E R {2~6 MPasmV?) {2 oo £
&(.*77%%“ﬂ?3?ﬂ®%%%mﬂﬁ

k@&,?@%g*,%MMm&mﬁT(&%
BT RHTHERY, ) b, BHOKEEIT
THNEL T EH TR, EORTHEINE
HE VLI EMTED, TITHEALI LM
A v B aL S AERMIZEAL, Hahiky s
ZOFEHIIHT B A A i AR E MR
T,

et A A i, Bieona=gn (Ir0:) %
¥ T A AOMERE (CClL) ERBs#T
IrCh B EY, ZAE7 < F AL FLRE
TAERUT L EFRIRTTI LI LI 2
L OE 24 e &, Cerabone® A-W o 5
XEX20mmt ok E S o LIF o sk R
B 5320 pmy® DR HIC, 200 KeV 23 0¥ —
T, 110, B S IxI0 A4 A fen® OREAT
FEREALRLY, ZoEE e oMt izHL
DR HE (Nat 142.0, K*5.0, Mg® 1.5, Ca*™
2.5, C1"148.8, HCO; 4.2, HPOT 1.0, 07"
D.5mMI e 4 3, pH 7.25, 36.5°C DL Y
et L, FOETRRES SRR LY,
0.5 AX0.005 mmy/mind 7 oA~y FlET
WL, WEMEE Fig LRy, —#is,
&w%mTﬂﬂ I, mEAATEESDR A B
DFUECEIIRIE FRL, FOETOAS &4

e BT ERHATK & v, Fig 120 5, Cerabone®

A-WIZIXI0¥ A A »/em?® LLEo Zrt 4 4
BEATLEL, EHIELIETTHI E0hd
%,

X 4 A v/em® D Zr A 2 BEATS
s ooRE s by & 2 R R X MENTN %,
Fig. 212055 Fig. 246, £ A AL LD
Fufb 5 ARSI T 2 4 PR 4 TR
M PO DIEEANT LA L, B
TR ST 7ot A A i3, HE R A 2
LTwhwnwl khrir b, Fig 303, 1X1° A4
Yiem @ Zvt AF v EFEATIHBEOR ML
HIAGTHT -~ FERITEL (RBS) 27 b+
WTHSB, Fig 3 s, 45 LA D EMER
DCatn bpRbLATWAI Y, R Zridk
i SE 80 am O E IATRKREERL, B
P20 IAETHHLTHA I Edthi
3. ZHLNERD S, Cerabone®™ A-W jz Zr*
AF v EEATL L, s ARWAE Zr
SO EAWERSA, SRR EN AR

§x0
E:gi//

— 0~ Not-implanted
—a— RN* 27
s t‘mll Zr
PR : : ) 1 N
b’ By 0 5% o et
Loading rate {mo/min)

Fig. ¥  Fracture sirength of Cerabone™ A-W
implanted with Zr'ion in a simulated
body fuid as a function of leading rate.
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Fig. 2 Thinmﬁlm‘ X-ray diffraction patterns of

Cerabone™ A-W before and after im-

plantation of Zr* ion by 1x 10" ions/cm?®.
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Fig. 3 Ruiherfard backscattering spectra of Ce-

rabone®™ A-W hefore and after mzpldn-
tation of Zr” ion by 1>10'%jons/em.
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Fig. 4 Concentrations of the silicon and the
phosphorus leached out from silica glass,
which was implanted with PVion and
heat-treated at $00°C, into water at 95C.
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Fig. 8 Rutherford backscattering spectrum of a
sibica glass which was implanted with
Prion by 2x107ions/cm®,  heat-treated
at 90C and subjected to soaking in
water at 95C for Td
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