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INTRODUCTION: Biodegradable magnesium 

and its alloys has emerged as a promising class of 

next-generation implant materials. However, the 

excessive corrosion characteristics not only 

undermine implants durability but also the 

biocompatibility1, and thus requires a significant 

improvement. To address this foremost challenge 

obstructing their broad clinical applications, we 

propose surface modification strategies based on a 

bioinspired polymer nanocoating of negatively 

charged networks (Fig.1), where surface 

chemistry, wettability and morphological control 

could also be feasibly achieved and incorporated 

to exert synergistic impact on the corrosion and 

biocompatibility. In vitro and in vivo systematic 

studies were conducted to confirm the enhanced 

corrosion resistance and biocompatibility, as well 

as to elucidate the underlying mechanism on 

various hierarchical levels. 

METHODS: Mg-Nd-Zn-Zr disks, stents and 

scaffolds were fabricated and pretreated following 

our previous protocols2. The polymer nanocoating 

was prepared with a dipping process in non-

aqueous solution. Further surface chemistry and 

wettability modification was obtained through 

chemical coupling. Various surface morphologies 

were fabricated with a controlled etching process 

prior to the polymer coating grafting. In vitro 

corrosion was studied by electrochemical 

measurements at different pH, and long-term 

immersion tests with detailed SEM-EDX analyses. 

In vitro cytotoxicity and direct cell adhesion and 

proliferation assays were conducted and evaluated 

with endothelial cells for stents and osteoblasts for 

scaffolds. Rabbit abdominal aorta model was 

employed to assess the in vivo effect of surface 

modification on the degradation, biosafety and 

bioefficacy of Mg-based stents.  

RESULTS: Surface modifications on Mg were 

comprehensively characterized with ellipsometry, 

XPS, profilometer, SEM, and contact angle. The 

polymeric nanocoating revealed a considerable 

decrease of Mg corrosion in vitro, dependant on 

the coating thickness, net charges and 

hydrophobicity, with the highest corrosion 

resistance of 23.8 times compared to the uncoated 

achieved with the optimized coating parameters. 

Systematic investigation of cellular response 

showed the nanocoating induced no cytotoxicity 

but promoted cell adhesion, proliferation and 

function expression, partly due to slower release of 

Mg degradation products, while the surface 

chemistry and morphology also played important 

roles. In vivo implantation demonstrated favorable 

biosafety of the coated Mg stents, and moreover, 

reduced degradation rate accompanied with 

accelerated endothelialization process. 

 

Fig. 1: Schematic illustration of the tailored 

surface modification strategy on Mg alloy.  

DISCUSSION & CONCLUSIONS: Collectively, 

the surface modification method based on this 

negatively charged polymer nanocoating presents 

an integration of strong adhesion, significant 

corrosion protection and benign biocompatibility, 

and is applicable to any complex shaped implant, 

thus revealing great potential to promote the 

clinical applications of Mg-based implants. 
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