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ABSTRACT

To fabricate the continuously porous alumina bodies by multi-extrusion process, carbon powder and ethylene vinyl acetate were used
as a pore forming agent and a binder, respectively. As the change of extrusion pass number, reduction ratio as well as the volume
fraction of core and tube, the porous alumina bodies having various kind of pore size and porosity could be obtained. The porous
bodies showed continuous pore shape, high specific surface as well as high bending strength, which were compared with those of
commercial alumina bodies. In-vitro study was carried out using MG-63 osteoblast cells to investigate of their biocompatibility. As
a result, the cells grew well on top and bottom as well as inside surface of pore. From the result of in-vivo study of 3-dimensional
porous alumina bodies using rats, it was confirmed that any inflammatory response was not found in the subcutaneous tissue around
porous body. Also the porous bodies removed from the rats were fully covered with well-developed fibrous tissues and showed the

formation of new capillary blood vessels.
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Fig. 1. SEM microstructures of (a, b) the alumina-C/EVA
composites and (c, d) alumina smtered bodies fabncated by
multi-extrusion process. (a,C : 2™ pass and b,d : 3" pass)
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Fig. 2. XRD profiles of alumina-C composites; (a) raw alumina
powder, (b) raw carbon powder, (c) alumina- EVA com-
posites, (d) alumina-EVA composites after 1™ burning-
out, (e) alumina-EVA composites after 2"  burned-out,
and (f) sintered body (m -Al,O;, @ -Carbon).

l' A I\ Ol Sinte(ed-Al,Of- 0

Al \ ﬂ nos2880)

J L1 \ A Pi0/0-1830 (d)

l‘. | * A A | F ROZEA| ()
-_'JL .- = .

Fig. 2& E}%‘—%‘ %—@ol ﬁﬁﬂﬂ% 9 dojxl A
A g A Y AsE ﬁﬂﬂé}ﬂ 98] XRDZE HA%
AFolth 2 e 2L 2
=3 UrEM °’°U1 °1~

4

EE R R B

o] WlazA] HAAe EVAE ¥ Yelux g
%) 223 g2u)y} gz3gk el gtk 398 @)l

%ol 1& g4 g4¢ ¥ Folle EFIIWEVA-=A/
EVA ZHE &AM e gFvvte} E‘riel BIER

3 AAEL
©F 538 2 4 v} vRklY 11174 7‘:‘7§ > HE T %741
2 Uyo] g A WA dAls Za ES7IAA
EVA7} t22 W3lsis, T A dAldME 274 7]
FPAAANER A7HEAY @AET olE} EVAZE ¥E
H B2 s SAS) AAH o] AE e R §
gty ohes 7o

2<Csolid> + {OZgas} - 2{C0gas} (1)
<A1203301id> + 2(Csolid) - {AIZOgas} + 2{Cogas} (2)

a7se 5 71 FORTE hav 4E B of
Yot ARE gadth 22 25 ok % o 100°C
A g BAol AWHE FU TRASL VL HA
AASIEH o= A RSN QUG ()9 AT U
o 71090k Hebd Ay GEIHEVASAEVA
wgAT A%doz £ F BEC i o) o
33 Gwel 297} Slol AAARE AR ok
9 RelEdo] ARAA FULTET L & Ak

Fig. 3¢ SR A&THEEA )

& 44 F FAEER
Holt}, iz Fo= o5 A WolMe ZHolu
BEgoy ke Wy T AY Sol EAHA ¥
4 4 gick 7k 2FA ) 71F A7 (), k), ©7F 4
ok 200 um, 70 |.Lm 150 ume 2 713e] 2715 hE d,
gtzw) 2 27] dFuvel gh E9HA e RAHE =
ZJ-sloi),q zz%-aL _}’: 01.9_.9_ qu_i_q. 5\5‘@. 7]_3_9,] =
719k BE7) LA AoHR e 715 FHis 0

a7 gkol A2 73] EHEe nATh

Fig. 3. Cross-sectional photograph of (a) continuously porous
alumina sintered body and SEM images depending on
the average pore size; (b) 75 um, (c) 150 um.
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Fig. 4. Enlarged SEM images of continuously porous alumina
body; (a) low magnification longitudinal direction, (b)
and (c; enlarged images of frame and pore part in (a).

Fig. 45 ¢Fvy

I gEAA =4 B
rj o]t} (are 23] EE YF=u o}

A B

oqE A% /1T TR 0y 2
Is)

b td ZEd FEE ST ojuxEA ‘?1 ?um
o] A9 =28 ke AYs 23S Helx ey o
= oed A5 VAY 5498 ader AL A
SR ZdEn. B3 (e A5 BHg g o
A2 A4 7)Fe] UL wet o 10um olste} nlA
71ge] B4d0] dgS B & Jud o ¢5% ME
WAE A gorm M 4 R A4S PPN

ZOoR 7lujgtc},

90+ o This work
® Finn et al. /

< 801

o

=3

£ 70

2

4

>

o 60

£

el

[ =

O]

@ 50

01—_/.'\ 1 T T 1 T 1
o =8 59 60 61 62 63 64
Density

Fig. 5. Bending strength of continuously porous alumina body
depending on the relative density.
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Fig. 6. The inverted microscopic findings of normal MG-63
osteoblast cells (a), the cells grown on the top (b, d) and
bottom (c) surfaces of the 2™ passed alumina porous
bodies for 7 days (b, ¢) and 10 days (d).
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Fig. 7. SEM images of MG-63 osteoblast cells grown on the
top (a), inside (b) and outside (c) surfaces of alumina
porous body at 14 days. (b) to understand the cell

behavior of inside part, the cells of top surface were
removed. Fig. 8. Photographs of (a) 2- and (b) 3-dimensional porous
alumina body depending on each side.
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