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INTRODUCTION: There are limitations of 
currently used stents for the treatment of biliary 
strictures. Permanent metal stent (often made of 
titanium) may induce sludge accumulation and 
epithelial hyperplasia, while polymeric stent (made 
of PE, PVC, PU or PTFE) include lack radial 
force. Biodegradable biliary stents made of 
magnesium and its alloys may address the 
problems. In this study, we evaluated the in vitro 
degradation behavior of pure Mg and WE43 in 
human bile. 

METHODS: The bile was collected from patients 
underwent T-tube drainage in People’s Hospital, 
Peking University with permission. Disk samples 
of as-cast pure Mg and as-extruded WE43 alloy 
with dimensions of 10×10×2 mm3 were immersed 
in 50 ml bile and the temperature was kept at 37°C 
by water bath. The hydrogen evolution during 
immersed was monitored. The weight loss of the 
samples after immersion was measured. The 
inductively coupled plasma atomic emission 
spectrometry (ICP-AES) was employed to measure 
the concentrations of magnesium ions in the bile. 
Changes on the sample surface of samples were 
characterized by environmental scanning electron 
microscopy (ESEM) and x-ray diffraction (XRD). 

RESULTS: The hydrogen evolution rate declined 
with immersion time due to the formation of 
corrosion product layer. After 48h immersion, the 
hydrogen evolution rate of both pure Mg and 
WE43 alloy decrease to below 1ml/cm2/d.Surface 
morphologies of pure Mg and WE43 alloy after 
60d immersion in human bile are shown in Fig.1. 
The surfaces were still smooth with no obvious 
corrosion pit can be observed.  XRD analysis 
revealed that the corrosion product of pure Mg and 
WE43 alloy in human bile was mainly 
Mg(H2PO4)2. Both results of ion release and weight 
loss indicated WE43 alloy exhibited better 
corrosion resistance than pure Mg. The weight loss 
of pure Mg and WE43 alloy after 60d immersion 
in human bile were 1.17% and 0.12%, 
respectively.  

 
Fig. 1: Surface morphologies of (a) pure Mg and 
(b) WE43 after 60d immersion in human bile. 

 
Fig. 2: (a) The magnesium concentration of the 
bile after 60d immersion, (b) weight loss of pure 
Mg and WE43 alloy samples after different 
immersion duration.  

DISCUSSION & CONCLUSIONS: Chen et al. 
[1] implanted Mg–6Zn stents in rabbits and found 
only 9 % of the original weight remained after 3 
weeks, which cannot meet the clinical requirement. 
In the present study, both pure Mg and WE43 
exhibited much lower degradation rate. WE43 
alloy, which is outperforming pure Mg, is 
promising for biodegradable biliary stents material. 
Further in vivo evaluation should be done to verify 
the safety and efficiency.  
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