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Abstract

Jump to v

We repont the utility of three-dimensional ceramic/camphene-based coexirusion, newty developed in This study, Tor the production of unidirectionally macrochanneled
alumina ceramics with three-dimensionally mterconnected porous alummna wals. In this technique, a contnuous ceramac/camphene flament with a diameter of 1 mm
comprised of a pure camphene cofe and a frozen alumina/camphene shel, was produced by the coextrusion process and then deposted in a layer-by-layer sequence
using a computer-controlled 3-axis moving table. Unidirechonally abgned macrochannels {~400 um in diameter) and three-dmensionally interconnected pores
(several tens of micromelers in 5ize) in the alumina walls were created by removing the camphene core and the camphene dendriles formed in the alumina/camphens
region, respactvely. The sample showed much highar compressive strength in the macrochannel direction than in the perpandicular diraction. In acdinon. the
compressive strength of the sampie could increase with an increass in inflial alumina confent owing 1o a decrease in the lotal porosity

I. Introduction

Jump to v 14

The creaton of highly onented pores in ceramics is one of the mos! active research areas in bone tissue enginesrng (1] as @ can resembie the aniSClropIc POrous
structure of natural cancefious bone and provide outstanding mechanical properes (Le , high specific strength). [2] Extrusion using flammabile fibers[3] and coextrusion{4
il traditionally have been used 1o produce porous ceramics with unidirectional pores However. these techniques generally result in poor nterconnection between he
unidirectional pores. which limits their appiicadons for bone Bssue regeneration. where three-gimensionally interconnected pores are necessary

More recently. unidirectional freeze casting has demonstrated s usefuiness for creating hiahlv alaned pores with excellent three-dimensional interconnectivity [6-10] In
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with three-dimensionally intercomnected poroes alumina walls.
In this technique, a continoous ceramic /camphene filament with
a diameter of | mm, comprised of a pure phene core and a
frozen alumina/camphene shell, was produced by the coextro-
sion process and then deposited In a layer-by-laver sequemce
using a computer-comtrolled 3-axis moving table. Unidirection-
myllw-‘ruda-h(-mp-h&-lﬂ)ndhm
d pores (several tems of micr

continuous ceramic/camphene llament consusting of a pure
camphene core and a frozen alumina/camphenc shell, i\‘{:uxl
can be produced by ceramic/camphene-based coextrusion,'”
in a layer-by-layer soquence using a computer-controlled
moving machine [Fig. 1(a)l Subsequently, unidirectional
macrochannels and three-dimensionally interconnected pores
can be created after removing the camphene core and the
c b dendrites formed in the alumina fcamphene region,

in size) In the sluming walls were created by removiag the
camphene core and the campbene dendrites formed in the
alumina/camphene region, respectively. The sample showed
much highcr compressive stremgth in the macrochanned direction
than in the direction. In addition, the compressive
strength of the sample could increase with an increase in initial
aluming coatent owing to a decrease in the total porosity.

L. Introduction

T uE creation of highly oriented pores in ceramics is one
of the most active rescarch arcas in boa¢ tissue cagineer-
ing,' as it can resemble the anisotropic porous structure of
natural cancellous bone and provide outstanding mochanical
propertics (i.e., high specific sucugth) Extrusion using flam-
mable fibers’ and coextrusion” traditionally have been used

to produce porous ceramics with unidirectional pores. How-
cver, these techniques generally result in poor intercoanection
betwoen the unidirectional pores, uhn.h lumits tlmr npphsa

Sgnup/Login 4 Download PDF

m Add to Library

rcs'pt\‘tnd\ [Fig. 1(b)]. The porous structure and compressive
strength of :bc samples produced using vanious alumina con-
tents (15, 20, and 25 vol%) after sintering at 1600°C for 3 b
were examuned

II. Experimental Procedure

Commercial alumina powder (Kojundo Chemical Co., Lid,
Saitama, Japan) with a mean particle size of 0.3 um was used
as the ceramic component, and camphene (CiyH, Sigma
Aldnch, St Lows, MO) with a purity of 95% was used as
the freezing vehicle and binder

Alumina/camphene slurmies with vanous alumina contents

(15, 20, and 25 vol%) were prepared by mixing the alumina 18

powder and molten camphene by ball-milling at 60°C for
24 h with the assistance of 3 wi% of an oligomeric polyester
dispersant (Hypermer KD-4; UniQema, Everburg, Belgiom),
Subsequently, initial feedrods for coextrusion were prepared
by casting the prepared alumina/camphene slurmes 1o molds
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