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ABSTRACT

Porous hydroxyapatite (HA) and HA-coated porous Al,Q; possessing pore characteristics required for bone substitutes were
prepared by a shurry foaming method combined w1th gelcasting. The HA coating was deposited by heating porous Al,O; substrates
in an aqueous solution containing Ca*" and PO4 ions at 65~95°C under ambient pressure. The pore characteristic, microstructure,
and compressive strength were investigated and compared for the two kinds of samples. The porosity of the samples was about 81%
and 80% for HA and Al,O;, respectively with a highly interconnected network of spherical pores with size ranging from 50 to 250 um.
The porous Al,O; sample showed much higher compressive strength (25 MPa) than the porous HA sample (10 MPa). Fairly dense
and uniform HA coating (about 2 pim thick) was deposited on the porous Al,O; sample. Since the compressive strength of cancellous
bone is 2~12 MPa, both the porous HA and HA-coated porous Al,O; samples could be successfully utilized as scaffolds for bone
repair. Especially the latter is expected suitable for load bearing bone substitutes due to its excellent strength.
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Table 1. Density, Porosity and Compressive Strength of the
Porous HA and Al,O; Samples Compared with
Cancellous Bone

: . Density Porosity Compressive
Materials o) %) strength (MPa)
Cancellous 4 50,075 50-90" 212"

bone
Porous HA 0.62 80.4 10 (x04)
Porous ALO; 0.75 81.2 25 (£3.8)
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Fig. 2. SEM micrographs of the porous (a) HA and (b) Al
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Fig. 3. SEM micrographs of surface morphology of the porous Al O3 samples (a) before and (b) after deposition of HA coating.
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Fig. 4. SEM micrographs showing the thickness variation of HA coating layers with repetition of the coating procedure: (a) | time, (b)

2 times, and (¢) 3 times.
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Fig. 5. XRD vpattern of the HA-coated porous Al,Oy sample
compared with those of HA and Al,O; standards.
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