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Development of porous metallic biomaterials with high strength, low elastic
modulus and excellent biocompatibility
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Porous Ni- and Be-free Ti-based bulk metallic glass (BMG) with a
diameter exceeding 15 mm was developed by spark plasma sintering (SPS) the mixture of gas-atomized
Ti-based glassy allox powder and solid salt (NaCl) powder, followed by leaching treatment to
eliminate the salt phase. The developed porous Ti-based BMG alloy exhibited high yield strength,
simultaneously matched the Young’ s modulus of natural bone, and demonstrated high corrosion
resistance and excellent biocompatibility. These results suggest that porous Ti-based BMGs produced
by the SPS process open an advanced alternative for clinical applications under load-bearing
conditions such as surgical implants.
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Fig. 1 SEM images of the sintered porous
Ti-based samples after leaching NaCl with
various porosities produced by the SPS
process at 643 K, 600 MPa, 10 min.
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Fig. 2 XRD patterns of the sintered porous
Ti-based samples after leaching NaCl with
various porosities produced by the SPS
process at 643 K, 600 MPa, 10 min.
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Fig. 3 (a) VYield strength and (b) Young’s

modulus of porous TissZrigCusPdgSns BMG

samples as a function of the porosity.
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Fig. 4 Potentiodynamic polarization curves of
the produced porous TiysZrgCusPd;,Sny BMG
samples by the SPS process with various
porosities in Hanks’ solution at 310 K. The
curves of pure Ti and a commercial Ti-6Al-4V
alloy are also shown for comparison.
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Fig. 5 Toluidine blue section of bone sample.
New bone formed directly on the metal surface
and covered it all around at 4 weeks, and
embedded the metal glass bar completely at 12
weeks after implantation; similar with
histological view of that in Ti control group.
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