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INTRODUCTION: Nowadays, metallic stents are 

commonly used to treat atherosclerosis [1], a 

cardiovascular disease narrowing the artery by the 

formation of a plaque. These devices, implanted on 

the obstructed area, avoid the elastic return of the 

artery wall and its re-occlusion. However, the 

presence of a permanent foreign device with 

constant stiffness over time, leads to some 

complications in the vessel healing process. 

Biodegradable metal stents (BRSs), which 

guarantee mechanical integrity for the first 6-12 

months post-surgery and then are resorbable have 

then attracted the scientist attention. Mainly made of 

Mg, Zn, Fe and their alloys, they are still exhibiting 

some drawbacks: e.g. Mg alloys have limited 

mechanical properties and high degradation rate, 

despite Zn biocompatibility, its low mechanical 

properties limit its use. Fe and its alloys have good 

mechanical properties and biocompatibility [2], 

however their degradation rate remains a challenge. 

Thus, this work aims to increase Fe degradation 

thanks to a polymer coating, herein 

polycaprolactone (PCL). PCL hydrolysis will lead 

to an acidic environment, known to increase Fe 

degradation [3]. The degradation behavior of a 

biodegradable hybrid stent made of iron mesh, 

coated with electrospun PCL will be herein 

investigated under pseudo physiological conditions 

over a period of 60 days. 

METHODS: Metal Double Layer (MDL) stent (6 

mm diam., 10 mm length) were manufactured, using 

hard tempered iron wire (99.5%, 𝜙 0.125 mm, 

Goodfellow) coiled manually to reach the tubular 

stent grid. Then, PCL was electrospun both on inner 

and outer sides of stent grid, through a rotating 

metallic collector. Iron specimens without coating 

(Fe-M) and cylindrical electrospun PCL specimens 

(ES-PCL) were used as controls. The MDL 

degradation behavior was evaluated by static 

immersion tests and compared to control ones. The 

samples were incubated for 4, 7, 10, 20, 30 60 days 

in a Hanks’ modified solution. At each time point, 

the degradation materials were collected and 

analyzed by SEM/EDS for the metallic part, FTIR, 

DSC and GPC for the polymeric one. Degradation 

rate was evaluated through weight loss, Fe release 

by MP-AES, and pH solution measured. 

RESULTS: After 60 days of immersion, the MDL 

form remained close to the original one, while Fe-M 

lost its shape with an important weight loss. This is 

due to corrosion products detachment from the 

surface. By opposite, MDL samples exhibited an 

increase in weight, explained by Fe degradation 

products, entrapped in the Fe/PCL interlayer, as 

shown by SEM analyses (Fig. 1). The corrosion 

products affect also the crystallinity, indeed the one 

of PCL-ES increased continuously, while the MDL 

one decreased after 20 days (Table 1). 
 

 

Fig. 1: (a) PCL fibers of the MDL sample at 0 days. (b) 

MDL sample after 20 days of degradation: presence of 

degradation products within the layer and several 

breakages of the polymer chains. 

Table 1: Crystallinity values [%] investigated by DSC 

of PLC-ES and MDL samples at 0, 20 and 60 days. 

 Day 0 Day 20 Day 60 

PCL-ES 57.6 ± 1.4 61.3 ± 1.6 63.7 ± 1.8 

MDL 57.6 ± 1.4 70.6 ± 0.7 60.3 ±2.0 

DISCUSSION & CONCLUSIONS: The 

degradation behavior of Fe is clearly influenced by 

PCL layers. Indeed, after 60 days, Fe-M samples is 

degraded, while those of MDL seem unchanged. It 

has also been shown that the corrosion products 

remained in PCL layers, which influenced the 

change in the polymer crystallinity. The PCL chain 

degradation (Mw) assays by GPS are ongoing, as is 

the Fe release evaluated by MP-AES. 
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