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Abstract: Air plasma-sprayed akermanite coating is a new type orthopedic implant coating material with high
bonding strength and excellent bioactivity. However, its crystallinity is low which affects its chemical stability. In
this study, high crystallinity akermanite coating has been prepared using vacuum plasma spray (VPS) method. VPS
akermanite coating possesses improved apatite mineralization ability compared with APS coating. An apatite layer
has formed on VPS akermanite coating surface after 6 d of immersion into simulated body fluid (SBF), and the
thickness of apatite layer on VPS coating is 4 times thicker than that on APS akermanite coating. The ionic release
of VPS coating is significantly lower than that of APS coating, showing improved chemical stability. Furthermore,
bone marrow stem cells (BMSCs) adhere to and spread well on the surface of both VPS and APS akermanite coat-
ing surface without significant difference. The proliferation rate of BMSCs is significantly higher on VPS and APS
akermanite coating surface than on HA coating. Our results suggest that vacuum plasma sprayed (VPS) akermanite

coating is more suitable as orthopedic implant material due to its improved bioactivity and chemical stability.
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WRE BT A RE 8 R A4 (SBF)
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Table 1 Parameters for vacuum (VPS) and air (APS)
plasma spray

APS VPS

Argon plasma gas flow rate /slpm 40 40
Hydrogen plasma gas flow rate /slpm 10 10
Spray distance /mm 120 300

Argon powder carrier gas /slpm 3.5 3.5
Current /A 600 650

Voltage /V 66 65

Powder feed rate /(g-min’") 26 26

Chamber pressure /Pa - 10* Pa
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1 HEBERPSKAIRZ () K UERBKATIRZ (D) HA ¥R JZ ()R ITESL) SEM I 1

Fig. 1 SEM images of vacuum plasma sprayed (a), air plasma sprayed (b) akermanite coatings and (c) HA coating
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Fig. 2 XRD patterns of vacuum plasma sprayed (VPS) and air
plasma sprayed (APS) akermanite coatings
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Fig. 3 SEM images of vacuum(a-c)and air (d-f) plasma sprayed akermanite coatings after being soaked in SBF for 2 d (a, d) and

6 d (b, e), and magnifications (c and f) of images (b) and (e), respectively
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Fig.4 FT-IR spectra of vacuum plasma sprayed (VPS) and air
plasma sprayed (APS) akermanite coatings
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Fig. 5 SEM images of polished cross-section of vacuum (a) and
air (b) plasma sprayed akermanite coatings and their EDS linear
scanning pattens (c) and (d), respectively, along the dashed line
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Fig. 6 Ca?' (a), Mg?" (b) and SiO,* (c) ions dissolution profiles of vacuum plasma sprayed (VPS) and air plasma sprayed (APS)
akermanite coatings in SBF
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Fig. 8 Proliferation of BMSCs on vacuum plasma sprayed
(VPS) and air plasma sprayed (APS) akermanite coatings by
MTT assay
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Fig. 7 SEM images of BMSCs cultured on the surface of vacuum plasma sprayed (VPS) (a)and air plasma sprayed (APS) (b) ak-
ermanite coatings and HA coating for 3 d
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