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Abstract — A biliant stent was fabricated using a magnesium alloy wire, a biodegradable metal. In order to control the
fast decomposition and corrosion of magnesium alloys iz vivo, magnesium alloy wires were coated with biodegradable
polymers such as polycaprolactone (PCL), poly(propylene carbonate) (PPC), poly (L-lactic acid) (PLLA), and poly (D,
L-lactide-co-glycolide) (PLGA). In the case of PPC, which is a surface erosion polymer, there is no crack or peeling
compared to other polymers (PCL, PLLA, and PLGA) that exhibit bulk erosion behavior. Also, the effect of biodegradable
polymer coating on the axial force, which is the mechanical property of magnesium alloy stents, was investigated. Stents
coated with most biodegradable polymers (PCL, PLLA, PLGA) increased axial forces compared to the uncoated stent, reducing
the flexibility of the stent. However, the stent coated with PPC showed the axial force similar to uncoated stent, which
did not reduce the flexibility. From the above results, PPC is considered to be the most efficient biodegradable polymer.

Key words: Magnesium Alloy, Biliary Stents, Biodegradable Polymers, Coating, poly(propylene carbonate), Mechanical
Property, Radial Force, Axial Force
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Table 1. The chemical composition of magnesium alloy wires (WE43)
Composition Mg Zr Y Fe Si Ni Rare Earths
Content (%) 91.276 0.62 4.16 0.0012 0.0005 0.0023 3.94
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Mg alloy wires
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Dip coating
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Coating Films on Mg alloy wires

Fig. 2. Experimental procedure for biodegradable polymer coating
on Mg alloy wires.
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Fig. 3. Preparation method of Mg alloy stents. a) method described in the patent, b) biliary Mg stents made by Fig. 3(a).
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Fig. 4. Measuring method of radial forces.
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Fig. 8. SEM images of the surfaces of a) uncoated, b) PPC-coated, c) PCL-coated, d) PLGA-coated, e) PLLA-coated Mg alloy wires after 20 days.
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