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Abstract: Since the beginning of the 21* century, biodegradable metals have become a hot spot in the field of metallic
biomaterials. Magnesium and its alloys are representative biodegradable metals that have been studied over the past decade.
According to the search results of Web of Science, more than three thousand SCI articles have been published on the basic re-
search work in the past ten years. With depth-understanding of interaction mechanisms between degradable magnesium alloys
and mechanics, chemistry and biology of host, some basic scientific problems have been preliminarily studied, such as “the
composition design and performance optimization of biomedical magnesium alloys” , “the degradation mechanism of magnesi-
um alloy in vivo and its regulation methods” , “the biosafety and metabolic pathways of degradation product of magnesium al-
loys” and “the degeneration of mechanical properties during the degradation process of magnesium alloys” , etc. Although a
large number of magnesium alloys have been designed and studied for biomedical applications, they did not seem to be satis-
factory for the medical device companies. Until now, there are only two magnesium alloys used as implanted medical devices
that marketed worldwide—the WE43 series alloy from Germany, and Mg-Zn-Ca alloys from South Korea. Currently two prod-
ucts that have entered the innovative medical device in China are made of high purity magnesium. Therefore, in this paper,

the preliminary screening of elements which are suitable for degradable metals in the periodic table are made by dual criteria

biodegradability and biocompatibility. On this basis, the

i BHE . 2019-07-16 fEEIHHEA: 2019-08-17 promising alloying elements for biomedical magnesium alloys are
HETH. HEAARSHATSTH (51431002, 51931001); Proposed. It is supposed to provide a new direction for the mate-
B 58 AUUE R H (2016 YFC1102400) rial design of future medical magnesium alloys from a different

perspective, with better biosafety and biofunction.
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Table 1 The corrosion rates of magnesium alloys based on the toxicity of alloying elements

Corrosion rate (in vitro) Corrosion rate
Materials Working state Corrosion rate (in vivo)/ Ref.
Corrosion medium Method (in vitro)/( mm/y) (mm/y)
SBF Electrochemical 1.94 —
As-cast
Hank’s Electrochemical 0.36 —
Pure Mg - [16]
SBF Electrochemical 0.84 —
As-rolled
Hank’s Electrochemical 0.22 —
As-extruded SBF Electrochemical 1.74 —
Mg-1Ca As-rolled SBF Electrochemical 1.63 — [13]
As-cast SBF Electrochemical 12.56 1.27
Mg-1Zn As-cast SBF Electrochemical 2.01 —
Mg-5Zn As-cast SBF Electrochemical 1.26 — [25]
Mg-77Zn As-cast SBF Electrochemical 3.18 —
Electrochemical 0.16
Mg-6Zn As-extruded SBF . 2.32 [26]
Immersion 0.07
Electrochemical 1.45 —
Mg-1Sr As-rolled Hank’s .
Immersion 0.84 —
Electrochemical 0.87
Mg-2Sr As-rolled Hank’s . 1.01
Immersion 0.37
. [19]
Electrochemical 1.32
Mg-3Sr As-rolled Hank’s . —
Immersion 0.72
Electrochemical 1.90
Mg-4Sr As-rolled Hank’s . —
Immersion 1.63
Mg-1Sn As-cast Hank’s Immersion 0.052 —
Mg-3Sn As-cast Hank’s Immersion 0.094 — [27]
Mg-5Sn As-cast Hank’s Immersion 0.190 —
Mg-7Sn As-cast Hank’s Immersion 0.295 —
As-cast Hank’s Electrochemical 0.55 —
Mg-1Mn . [16]
As-rolled Hank’s Electrochemical 0.13 —
Mg-3.5Li As-extruded Hank’s Electrochemical 0.10 — [28]
Mg-8.5Li As-extruded Hank’s Electrochemical 0.16 —
As-cast Hank’s Electrochemical 1.08 —
Mg-1Si ) [16]
As-rolled Hank’s Electrochemical 0.48 —
Mg-1Li-1Ca As-extruded Hank’s Electrochemical 1.48 —
Mg-9Li-1Ca As-extruded Hank’s Electrochemical 2.92 — [29]
Mg-15Li-1Ca As-extruded Hank’s Electrochemical 6.26 —
Electrochemical 4.3 —
Mg-0.5Ca-1Zn As-cast SBF .
Immersion 1.17 —
Electrochemical 5.3 —
Mg-0.5Ca-3Zn As-cast SBF .
Immersion 1.80 —
Electrochemical 7.4 —
Mg-0.5Ca-4.5Zn As-cast SBF . [30]
Immersion 3.38 —
Electrochemical 8.3 —
Mg-0.5Ca-6Zn As-cast SBF .
Immersion 7.45 —
Electrochemical 10.6 —
Mg-0.5Ca-9Zn As-cast SBF

Immersion 9.10 —
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Fig. 6 Mechanical properties of binary magnesium alloys based on the toxicity of alloying elements
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Hrp, Ca, Zn, Sr, Mn, Li, Y, Sc #l RE O EREES 4
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