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Abstract: With the development of new technology to treat cardiovascular disease ( CVD) , cardiovascular stents have
drawn more and more attention as one of the most effective device in the treatment of CVD. In this paper, we mainly fo-
cused on two types of biodegradable metallic vascular stents which are mostly investigated nowadays, namely magnesium
alloy stents and iron-based alloy stents. We summarized the research progresses on these biodegradable metallic alloys
from the viewpoint of materials science in the present days and the animal experiments, clinic trail results of their stents as
well. We overviewed about the finite element design, stress analysis, mechanical property, degradation performance, bio-
compatibility of the biodegradable metallic stents. Finally, we pointed out the deficiency of current biodegradable metallic

stent and their future research direction.
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Table 1 Animal experiment of magnesium stents

Materials ( reported time) Implant site and time Results References
AE21(2003) Pig coronary artery, 56 d Magnesium alloy is very satisfactory, degradation time (117
needs to extend
S . ~ Magnesium alloy stents are safe and reliable, with less
WE43(2006) Mini pig coronary artery, 3 months newborn endothelial growth [12]
WE43(2007) Domestic pig coronary attery, 28 d Reducting  endothelial ~ proliferation,  extending the (137

vessel cavity
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Table 2 The clinic application of magnesium stents

Materials Implant site Clinical results References
WE43 Biotronik stents Lower extremity venous 56 d No allergy, no toxicity [14]
Biotronik stents Infant pulmonary artery 33 d Normal pulmonary angiography [15]
AMS stents Coronary Stenosis rate decreasing, no thrombosis, no myocardial (16]

infarction after 1 year
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Table 3 Animal experiment of iron stents

Materials ( reported time) Implant site and time Results References
Descending aorta of New Zealand white  Non-procoagulant, mild inflammatory response, no systemic [20
Fe(2001) . . ; . /
rabbits 18 months toxicity, degradation rates need to improve
Fe(2006) Descending aorta of mini-pig 12 months No local, systemic toxicity response,, endoth(.ellal proliferation is r21]
same as 316 L, degradation rate is need to improve
Fe(2008) Pig coronary artery 28 d Iron stents is very safe [22]
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Table 4 Properties of different kinds of biomaterials
Vtrial T R Ui e ™ Referenes
316L Stainless steel 190 490 40 - 12 -30 [29]
Armco Iron 150 200 40 0.19 40 [30]
Fe-35Mn Alloy 230 430 30 0.44 <100 [31-33]
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Electric cast iron 270 290 18 0.46 -1.22 2-8 [25, 35]
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