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Introduction  

  Current metallic implants have several disadvantages in 
the clinical and economical aspects. It includes possible 
release of toxic ions, stress shielding effect due to elastic 
mismatch and second surgery for removal [1]. 
Bioabsorbable magnesium implant that dissolves in the 
human body does not have such demerits mentioned 
above. However, pure magnesium is corroded too quickly 
in the physiological environment, resulting in fast 
hydrogen gas evolution and structural degradation before 
bone tissue healing. There have been a number of 
researches to improve the corrosion resistance of 
magnesium, such as alloying, anodizing, and surface 
coating. In this study, an MgF2 corrosion barrier was 
introduced on a pure magnesium substrate and 
subsequently hydroxyapatite (HA) was coated on it by RT 
vacuum powder spraying method to enhance corrosion 
resistance and biocompatibility of a magnesium implant. 
In vitro cellular responses were observed using surface 
treated and HA coated magnesium samples.  

 
 
 
 
 
 
 

Figure 1. SEM micrographs of pure Mg, MgF2

coated Mg and HA coated Mg/MgF2 after 
immersion in SBF for 3days. 

 
 
 
 

Figure 2. SEM images of the cells culture on pure Mg, MgF2
coated Mg and HA coated Mg/MgF2 for 5h. 

  
 Methods 
  Pure magnesium samples with dimensions 20 mm × 20 

mm × 3 mm were prepared and ground with SiC papers. 
The samples were immersed in the hydrofluoric acid 
solution (48 wt%) for 24 h to form a MgF2 barrier coating 
on a magnesium substrate [2]. Subsequently, HA was 
coated on it by the RT-VPS method. The surface 
morphologies of the samples before and after immersion 
in simulated body fluid (SBF) were observed using a 
scanning electron microscopy (SEM). Cross-sectional 
images of the samples were also observed using FE-SEM. 
The variation of pH and magnesium ion concentration of 
SBF solution containing the samples was measured using 
a pH meter and an ICP-AES, respectively, for up to 3 
days. For in vitro cellular test, the initial cell attachment 
was observed using SEM and further MTS and ALP 
activity assays were conducted using pre-osteoblastic 
cells.  

 
 
 
 
 
 
 

Figure 3. The results of ALP activity test.
 
 
Conclusions 
The current results demonstrated the enhanced corrosion 
resistance and biocompatibility of an HA coated 
magnesium with an MgF2 interlayer. It might be 
concluded that an HA coated magnesium with an MgF2 
interlayer has a potential as a bioabsorbable metal implant 
and further investigation should be followed by in vivo 
animal tests. 

 
Results  
SEM micrographs of the samples after immersion in SBF 
for 3 days are shown in Figure 1. Pure Mg corroded 
severely in 3days, while the surfaces of coated samples 
remained almost the same. Degree of alkalization and 
Mg-ion release test also showed enhanced corrosion 
resistance of coated Mg samples. The results of in vitro 
cell tests indicated that the cells cultured on HA coated 
Mg attached and proliferated well and showed the highest 
level of ALP activity, demonstrating their good 
bioactivity (Figure 3).   
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