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Fig. 1. Glass-ceramic A-W which femur bone of sheep and
broken 6 month after implantation.(AFIA)E Prof.
Kokubo).
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Osteon mineral crystal

Concentric
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Fig. 2. Macro- and micro-structure of human cortical bone.
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Table 1. lon concentrations of Human Body Fluid and Simulated
Body Fluid(SBF)

Concentration(mM)

Human Blood Plasma Simulated Body Fluid
Na* 142.0 142.0
K* 5.0 5.0
Mg 15 15
Ca? 2.5 2.5
cr 147.8 147.8
HCO* 27.0 42
HPO# 1.0 1.0
SO 0.5 0.5




Table 2. Reagents for preparing the Simulated Body Fluid

Order Chemical Content(mM) Amount(g)
1 NaCl 142.0 7.996
2 NaHCO, 5.0 0.350
3 KCi1 1.5 0.224
4 K,HPO, - 3H,0 2.5 0.228
5 MgCl; - 6H,0 147.8 0.305
6 tmol/dm* HCI 42 40ml
7 CaCl, 1.0 0.279
8 Na,SO,4 1.0 0.071
9 H,NC(CH,OH); 1.0 6.057
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o] &2 F538ta 50 vol%Rl 739 XEEY &
Hle €2 & 5 AUk FAkElolulERe] E 9 vol-
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Fig. 3. Changes in particle size distribution of the (a) PEEK
and (b) organic/inorganic composite powder with
milling time.
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(a) PEEK powder

(b) 30erganic/70inorganic powder

Fig. 4. SEM photographs of the ball-milled composite pow-
der for 30 min.

Eﬁ%ﬂ*] UﬂElO}QM EPQ ol oJa) wAy gt
o 2% SHIEGE BHAS & ATk o] HlﬁH
Ca0-SiO, % 3} PEEKE 28 34 ¥ 7 high energy
ball mill 2 223t & dojzxl BghEate] ojvBA H3
2l Fig. 3(0)E AW EH £413}7] Holl= 10 um —‘?—101]
TESh= TEEH 100 um F2oll 72t EX3d F F
o] Bo] FHA7ko] Z71gtel w2} 10 um %011 i
s FEES FOA L 100 pm F2ol EEsHE &
BELS YA ARG AAL g g F Uk o]
SHEEHS QA7) E0F B3k A|BE FALARIE W7
o2 B33 A9 Fig. 49143 PEEK B9l 1]y <)
YASo] FEE o] AL & F o] EajAi7bo] F7t
Foll whe} CaO-SiO,FLE0) v]Y3}s|o] PEEKE Y X
Aol THES & F AU

#7181 PEEK ] 973 v &-& AAEA £ CaO-
Si0, EEE A3t 3719 WhHo R de {777
EHETE ©]8-3t mouldE A& sted 300CHA &
A2 o7 71A] 249 §7177] EFAE A A
= AHE3le] olFElO|E 4 S-S TAbeted B, &
%t PEEK S 2 A 83t 8 A)= pH 7.25, 36.5°C <]
AR el F A F 25-Yo] AU otulelo|Er} A4
o] HA] %28 & 4= Utk ofdll H]|3ld 20Ca080Si0,
o] 50 mass% o) THE 7177 EEAE ot

I
¢

J

P

o

.......................

Intensity

OP10CS

1 1 H i 1 1

10 20 30 40 50 60
20/ degree

Fig. 5. XRD patterns of the surfaces of various kinds of PEEK
based composites after soaking in SBF for 1 week.
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Fig. 6. Thin-film X-ray diffraction patterns of the surfaces
of the cements modified with MPS and various kinds
of calcium salts after soaking in SBF for 7 days.
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Fig. 7. SEM photograph of sol-gel derived 20Ca080Si0;
powder.
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Preparation of PMMA/Ca0-Si0; cement

Fig. 8. Preparation of PMMA based organic/inorganic com-
posite.
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Fig. 9. Stress-strain curves of PMMA bone cement and
PMMA-based composite.
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Fig. 10. SEM photograph of fractured surface of PMMA
based composite.

Fig. 11. SEM photographs of the surfaces of the PMMA
based composite before and after soaking in SBF.
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Fig. 12. FT-IR spectra and XRD patierns of the surfaces
of the PMMA based composite before and after
soaking in SBF.
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