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Preparation of CaO-SiO,;-PEEK bio-composites and in-vitro Evaluation
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Abstract A bio-composites were prepared by mechanical mixing with bioactive sol-gel derived CaO-SiO; and
organic PEEK for bone repairing hybrid materials. The composites were characterized by in-vitro test. A
bonelike apatite was formed on the surface of all bio-composites in SBF test. The cell morphology and adhesion
on the surface of the composites having below 30% PEEK were clearly observed in 1929 cell experiment.
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2.1. S4E3d

B Aol AMEE Ca0-Si0, = =& A& (bicactive)
< 2t F7EBAZAM ,Ca0-55i0,(CS)2] ZALE A
Zsle] AME-8ITE. CS= Tetraethoxysilane(TEOS, Si
(OC,Hs),, Wako, Japan)g T84 FolA 7lE3)
(hydrolysis)& ¥, Ca(NOs),-4H,09 553 (poly-
condensation)] 71 24 (Sol-GelyH-& ARE-3te] A8t
Aok BAF 10,0009 FE @™ 22 F(Polyethylene
glycol, PEG, Aldrichy& Z7/5 & £3Ax %,
Ca(NO3),* 4H,05 7185, o] &84S WHAF|HA
TEOSE #H7tste] &o] Fsid w7k wytAFch
7lEs] Al EuEAMe FAiKnitric acid, 62 wt%;
Wako, Japan)g AM&-3}ATh o] €4 40°Ce) 229
gol 1827 & agingrlAH T S48t Aoz &
& 1moldm® BArgdog AHsle] A £ £84
PEGE AlAATH AA 848 40°CLENA Ax
& &, A 7] Z(Lindberg/Blue, 808-847, SPX Corporation,
USA)E ©]&3l 600°CHAA 2A17H5t EX8lste] CS
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(10PsCS)NA 100%(P1oCS7HAl 10%98) 202 A
AlEact. 3 A28 PEEK/CSS) A1EE 100°C/he)
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Fgoz AMEsIon, AEd A5 BEHS #12009)
SiCUrPAZ dnlgt &, ethanolZ A|H3IAUIL 120°C
autoclavedl| Xl B3l Ar&34g ok

S ML o dlo
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2.3. SBFY| M=
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F 270l FE 2 3EE Z2ASEGY WA &
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K,HPO, - 3H,0, MgCl,-6H,0, 1mol/dm® HCI, CaCl,,
N2,S0,8] A%k AU=E 7] Ejogd vlo]A] &

R

T ol wA7IE Yot HFHoeg HlojA £ &
Aol pH7} 36.5°CoNA 7.47F == tris-buffer solution
(Tris(hydroxymethyl) aminomethane, (CH,OH);CNH,,
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2.4. SBFE O|&%l in vitro test
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A1 3" 52 (Thin film X-ray diffraction), TAFAA} &0
Z4(SEM, Tapcon ABT-32, Japan)2 Al&3fe] HA3l%
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2.5. L929 MEE 0|28t SM test

MEF L1929 cellS tissue culture flasks(canted neck,
50 m1)¢] RPMI medium 1640(GIBCO, USA)l 10%
fetal bovine serum(FBS, KDR Biotech, USA)S 10ml
A7FE WA A, 37°C, 5% CO, incubator(JISICO, -
2000, Korea)271o 2 747k wjFsiqict. ¢4 - §7] &
o] MEAPS WA PEEK/CSE wHEo]zl zhz}e)
F - F72FANE 6 well plated] B2 &, zHzte] well
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£ Fojgdth 28 v 1929 cell& ZH2tHe] well plate
ol 1 ml(10°cells/mly® Hojz=dd % 37°C, 5% CO,
incubatoroll %o Iday, 2days<Qt vl L, wjdo] &
W 3 AHEH AEZRES ZARY] Yt viAE Al
Atk AERZ HE ZAE formalin 8N E A
¥ E fixingr]Zl ¥, PBS &do 2 3H AHI 03,
50~100% ethanol series® &4 228t SEMO.Z A
ARAEE Az
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3.1 PEEK/CS S&tde| &4
P

AABA E29 Ca0-Si0,9 PEEK #9248 planetary
ball millelA &3, 48 & E2dd=84 A3}E Fig

A
X
19] VeRAQITh Fig. 1(A)9) AFHERE 2HA7F 7t
o W Uxe] ZrAE Holx| ¢ 93
Fo A= Qs Ad AXE A
o2 PEEKE-Zo] JeiwstE #aslr] st B4 A

Table 1. Ion concentrations of human body fluid and simulated body fluid(SBF) (Unit: mM)
Na' K* Mg Ca™ cr HCOy HPO,’ SO,>
Body Fluid 142.0 5.0 1.5 2.5 103.0 42 1.0 0.5
SBF 142.0 5.0 1.5 25 148.8 27.0 1.0 0.5
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Fig. 1. Changes in particle size distribution of the (A) PEEK
and (B) organic/inorganic composite powder with milling time.
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Fig. 2. SEM photographs of the bio-composite powder ((A)
PEEK powder, (B) 90PEEK/10CS powder after 2hr ball
milling).
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3.2. SBFE 0|&%t in vitro test
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CS)Y2 0%(10PoCS)NA  100%(oP;oCSY7HA 10%THY]
(10P~SP, 2P~1P)2 37|71 PEEK/CS E3A)E SBF
£ 1dayZF-H 2weeksE St HAAIZ 3, FAFHA 7]
A Fo] AJHAHES XA 3dEHo g2 FASIT

sP,CSAIES UFAEQr SBRe HAAIZ &, B9
XRDEA A#E Fig. 3o YeRAAT. Fig. 3ollA%t 2
o] AAHA7]7] M=} AH 39 XRD peak’} A3 @
2 AL AT = ed, SAD peak X AT o)
A T gZR oiuelolEV} AHE AAYL &
At}

X9 ff



290 7&01% . ‘Zkhﬂ . 7‘}& < Al

Intensity
==

Before soaking

to

L I i 1 s 1 i i
10 20 30 40 50 60
20/ degree

Fig. 3. XRD patterns of the ;P,CS bio-composite surface after
soaking in SBF for 1 week.
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Fig. 4. XRD patterns of the surfaces of 0% to 20% PEEK
containing PEEK/CS composites after soaking in SBF for 1
week.
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Fig. 5. SEM photographs of the surfaces of 20% to 100% PEEK containing PEEK/CS composites before and after soaking in

SBF for 2 weeks.
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Fig. 6. SEM photograph of surface of the ,PsCS composite
after soaking in SBF for 2 days.
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3.3. L929 cell test
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Fig. 7. SEM photographs of cell culture test using L.929 of various bio-composites surfaces for 1day.
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Fig. 8. SEM photographs of cell culture test using 1.929 of various bio-composites surfaces for 2days.
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