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Study of porous titanium specimens manufactured

by selective laser melting in vivo
Zhang Hui Xia Rong Zhu Yiming et al
(Dept of Stomatology The Second Affiliated Hospital of Anhui Medical University Hefei 230601)

Abstract Objective To evaluate the effect of bioactivity of porous titanium specimens manufactured by selective
laser melting(SLM) . Methods ~ Spherical titanium powder in 0 ~45 pm was used as the experimental materials and
formed on a pure titanium substrate of 5 cm X5 ¢m X 0.5 ¢m. Under suitable laser parameters the pore size range
was 150 ~200 pm and 200 ~250 um of the two sets of specimens. Sandblasting with large-grit and acid-etching
(SLA) was used as the control group and the related properties were evaluated by the relatedanimal experiments.

Results  Field emission scanning electron microscopyobservation of different surface of pore structure. The EDS
showed that the C element on the SLA group was higher than that of the SLM group(P =0. 037). The elastic modu—
lus of the SLM group was significantly lower than that of the human bone cortex(P <0.05). The macroporous im—
plant could promote the growth of bone tissue(P =0. 028) . Conclusion The microporous structure can effectively
reduce the elastic modulus of the specimen surface and the pore size range of 200 ~250 pwm specimen in the mid—
dle of the ability to induce bone formation is more significant.
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Preparation of micropores titanium fabricated by SLM

and the valuation of its bioactivity in vitro
Zhu Yiming Xia Rong Sun Lei et al
(Dept of Stomatology The Second Affiliated Hospital of Anhui Medical University Hefei 230601)

Abstract Objective To investigate whether the micropores titanium produced by the selective laser melting tech—
nology has an advantage biological activity in vitro. Methods First five different titanium specimens of PT SLA
ModSLA SLM and SLM-T were prepared to investigate the adsorption behavior of human serum albumin on the
surface of specimen BMSCs were cultured on the surface of the specimens to evaluate the biological activity of the
different titanium specimens in vitro. Results At5 10 20 40 and 60 min the protein adsorption on the surface
of the five specimens was statistically significant (P <0. 05). The SLM-T had the most excellent adsorption proper—
ties to human serum albumin. At 1 3 and 5 days the proliferation of SLM-T and SLM was significantly higher than
that of the other three groups. At7 days there was no significant difference in the expression level of AKP between
the five groups. At 14 days the SLM-T had the most significant AKP expression level (P <0.01). There was no
significant difference in AKP expression between SLM and PT. Conclusion The results of protein adsorption ex—
periments show that the selective laser melting micropores titanium has the best adsorption properties after alkali
heat treatment and show excellent biocompatibility in vitro. It is expected to promote osseointegration and potentially
enhance the initial stability of implants.
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