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Abstract: In recent years, magnesium-based alloys have attracted extensive attention due to their biodegradability and me-
chanical properties similarity with those of cortical bone. This paper investigated the compatibility in vitro and in vivo of magne-
sium alloys containing different amounts of gallium and strontium and whether they have the ability of promoting bone healing.
The materials of each group were co-cultured with human bone marrow mesenchymal stem cells (hBMSCs) in Duchenne modi-
fied eagle medium (DMEM) , and the cytotoxicity of the materials in vitro was evaluated by fluorescence staining. The materi-
als were implanted into the femur of rats, and X-ray fluoroscopy and Micro-CT were used to evaluate the compatibility in vivo
and effect of the planted materials, SEM was used to observe the changes of the surface morphology of the planted materials.
Compared with pure titanium, magnesium alloys have a certain inhibitory effect on cells proliferation. The alloy material con-
taining strontium has better bone forming ability, and the degradation rate is lower than that of pure magnesium.
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Table 1 Design grouping of animal experiments

Group Animal numbers Implant materials
1 6 Mg
2 6 Mg-Sr
3 6 Mg-Ga
4 6 Mg-Ga-Sr
5 6 Ti
6 6 Blank
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Fig. 1 Schematic diagrams of coronal view (a) and sagittal view (b)

of planted material and femur of rats
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Fig. 2 Fluorescent staining pictures of cells in each experimental group, green is the living cells and red is the dead cells (a~f) ; the pro-

portion of dead cells analyzed by Image J software ( # p<0.05, #** p<0.0l and *=** p<0.001) (g)
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Fig. 3 X-ray fluoroscopy images of rats in each experimental group at

3rd (a~f) and 5th (g~1) after surgery
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Fig. 4  Micro-CT scan images of the samples at 7 d after surgery in each

experimental group
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Fig. 5 SEM images of the planted material surface after material removal and clean at 7 d after operation
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