Author’s Accepted Manuscript

Electrochemical corrosion and bioactivity of Ti-Nb-
Sn-hydroxyapatite composites fabricated by pulse
current activated sintering

Wang Xiaopeng, Kong Fantao, Han Biqing, Chen
Yuyong

PIIL: S1751-6161(17)30310-7
DOI: http://dx.doi.org/10.1016/j.jmbbm.2017.07.025
Reference: JMBBM2424

To appear in:  Journal of the Mechanical Behavior of Biomedical Materials

Received date: 25 April 2017
Revised date: 17 July 2017
Accepted date: 19 July 2017

Cite this article as: Wang Xiaopeng, Kong Fantao, Han Biqing and Che
Yuyong, Electrochemical corrosion and bioactivity of Ti-Nb-Sn-hydroxyapatitc
composites fabricated by pulse current activated sintering, Journal of th

Mechanical Behavior of Biomedical Materials
http://dx.doi.org/10.1016/j.jmbbm.2017.07.025

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jmbbm
http://dx.doi.org/10.1016/j.jmbbm.2017.07.025
http://dx.doi.org/10.1016/j.jmbbm.2017.07.025

Electrochemical corrosion and bioactivity of Ti-Nb-Sn-hydroxyapatite

composites fabricated by pulse current activated sintering
Wang Xiaopeng™", Kong Fantao', Han Biging? Chen Yuyong®

'National Key Laboratory of Science and Technology on Precision Heat Processing of
Metal, Harbin Institute of Technology, Harbin, China 15001

’Hematology Department, The second Affiliated Hospital of Harbin Medical
University, Harbin, China 150001

Abstract

Ti-Nb-Sn-hydroxyapatite (HA) composites were prepared by mechanical alloying for
different times (unmilled, 4 8 and 12 h), followed by pulse current activated sintering.
The effects of the milling time on the electrochemical corrosion resistance and
bioactivity of the sintered Ti-35Nb-2.5Sn-15HA composites were investigated.
Potentiodynamic  polarization test results indicated that the sintered
Ti-35Nb-2.5Sn-15HA composites exhibited higher corrosion resistance with
increasing milling time.  The corrosion potential and current of the
Ti-35Nb-2.5Sn-15HA composite sintered by 12 h milled powders were —0.261 V and
0.18 pA/cm?, respectively, and this sintered composite showed a stable and wide
passivation region. The hemolysis rate of the sintered Ti-35Nb-2.5Sn-15HA
composites reduced with increasing milling time and the lowest hemolytic rate of the
composites was 0.87%. In addition, the in vitro cell culture results indicated that the
composite sintered by 12 h milled powders had good biocompatibility. These results
indicate the significant potential of Ti-35Nb-2.5Sn/xHA composites for biomedical

implant applications.
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