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((Please insert your Supporting Information text/figures here. Please note: Supporting Display 

items, should be referred to as Figure S1, Equation S2, etc., in the main text…) 

 

Supplementary Figure 1 (a, b) Microstructure of Mg-x(x=0.2, 0.4, 1.0)Si-y(y=0.5, 1.0)Ca 

alloys (a) and Mg-(0.2, 0.4, 1.0)Si alloys (b) observed by ESEM (scale bar = 30 μm) and 

higher magnification images of the intermetallic phase (scale bar = 1 μm) shown as inserts. 

(c) XRD spectra of Mg-x(x=0.2, 0.4, 1.0)Si-y(y=0.5, 1.0)Ca alloys. (d, e) The weight loss 

ratio and change of pH value of the solution of Mg-(0.2, 0.4, 1.0)Si alloys (d) and Mg-

x(x=0.2, 0.4, 1.0)Si-y(y=0.5, 1.0)Ca alloys (e) during 28-day immersion in Hank’s solution. 

These data are the mean ± s.d., n = 3 per group. * P<0.05 and ** P<0.01 by one-way 

ANOVA with Tukey’s post hoc test. 
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Supplementary Figure 2 (a, b) Corrosion current density, corrosion rate, and corrosion 

potential of Mg-(0.2, 0.4, 1.0)Si alloys (a) and Mg-x(x=0.2, 0.4, 1.0)Si-y(y=0.5, 1.0)Ca alloys 

(b) based on the results of electrochemical tests. (c) Yield strength, tensile strength, and 

elongation of Mg-x(x=0.2, 0.4, 1.0)Si-y(y=0.5, 1.0)Ca alloys. These data are the mean ± s.d., n 

= 3 per group. * P<0.05 and ** P<0.01 by one-way ANOVA with Tukey’s post hoc test. 

 

Supplementary Figure 3 (a, b) The cell viability of hMSC and MC3T3 cultured in the 

undiluted and diluted extracts of Mg-(0.2, 0.4, 1.0)Si alloys (a) and Mg-x(x=0.2, 0.4, 1.0)Si-

y(y=0.5, 1.0)Ca alloys (b). These data are the mean ± s.d., n = 3 per group. * P<0.05 and ** 

P<0.01 by one-way ANOVA with Tukey’s post hoc test. 
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Supplementary Figure 4 (a) Representative radiographs of rats’ femurs at postoperative 

weeks 2, 4, 8, 12, 15, 24, and 28. (b) Representative micro-CT images of rats’ femurs at 

postoperative weeks 2, 4, 8, 12, 15, 24, and 28. 
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Supplementary Figure 5 ESEM images of the new bone formed around (a) pure Mg and (b) 

Mg-0.2Si-1.0Ca alloy. The dotted curve refers to the margin of the implant, and the 

nanoindentation test was conducted along the dotted line. Representative of the morphology 

of indentation on the right. Typical load-displacement curve (P-h curve) obtained during the 

nanoindentation of bone around (c) pure Mg and (d) Mg-0.2Si-1.0Ca alloy. (e) Elastic 

modulus and (f) hardness of the newly formed bone around pure Mg and Mg-0.2Si-1.0Ca 

alloys based on the nanoindentation tests. These data are the mean ± s.d., n = 5 per group. 
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Supplementary Figure 6 (a, b) Chemical composition of multi-layered degradation products 

on implants at week 2 (a) and week 28 (b) after implantation determined using TEM-EDX. 

These data are the mean ± s.d., n = 5 per group. (c) Representative fluorescence images 

showing the attachment of hMSC on the surface of the implant 24 h after seeding (scale bar = 

100 μm). The morphology of the attached hMSC is shown in high magnification on the right 

(scale bar = 50 μm).  

 


