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INTRODUCTION: Since the first discovery of 
bulk metallic glasses (BMGs) in 1960 [1], 
researchers have been interested due to their 
characteristics such as smooth surface, absence of 
grain boundaries, high strength, large elastic strain 
limit and excellent wear and corrosion resistance. 
In the 1980s and 90s, Inoue et al. developed 
numerous BMGs exhibiting good glass forming 
ability (GFA) [2]. However, because of the 
formation and fast propagation of shear bands, 
BMGs fracture in a detrimental way for further 
applications [3]. Unlike the conventional rapid 
quench to fabricate BMGs, metallic glass can be 
produced in thin films (TFMG) thanks to many 
deposition techniques such as evaporation, 
electroplating and sputtering. Thin films prepared 
by vapour-to-solid deposition are expected to be 
far from thermodynamical equilibrium unlike 
those prepared by liquid-to-solid melting or 
casting processes. This is expected to further 
improve the GFA and widen the amorphous 
chemical composition range. Hence, with these 
properties, TFMGs are found very useful and 
promising for many areas [4, 5], ranging from 
structural and electrical to biomedical applications, 
including in the later one most exciting challenges 
and opportunities [6, 7]. In this talk, recent 
advances in sputtering of thin film metallic glasses 
for medical applications and antibacterial coatings 
will be first review. Then, our preliminary results 
on co-sputtered Zinc-Zirconium (ZnZr) binary 
alloys for the development of Zn-based vascular 
degradable stents will be presented and discussed. 

METHODS: ZnZr binary thin films were 
deposited on silicon substrate by RF magnetron 
co-sputtering using Zn and Zr pure targets (Fig. 
1a). The structural and chemical properties were 
characterized by SEM, XRD, EDX and XPS. The 
picosecond ultrasonics and the BLS were involved 
to investigate acoustic and elastic isotropic 
properties. Degradability tests were performed in 
simulated body fluid (SBF) at 37°C under gentle 
shaking. Electrochemical experiments were 
performed in a standard three electrodes cell. Cell 

viability was analyzed after 72h using a resazurin 
based metabolic activity. 

RESULTS AND DISCUSSION 

 
Fig. 1: (a) inside view of plasma deposition 
chamber in operation, (b) SEM cross-section 
images of ZnZr films before and after SBF 
immersion and (c) Cell viability of ZnZr films. 

CONCLUSIONS: Compared to conventional 
crystalline films, TFMGs exhibit interesting 
structural, mechanical and antibacterial properties, 
very suitable for surface coatings of tools for 
biomedicine and hospital furniture. In our study, 
smooth amorphous ZnZr alloys were obtained by 
magnetron co-sputtering with Zn atomic content 
varying from 30 to 92%. We evidenced a rapid 
degradation by corrosion of the Zn rich films in 
SBF. Examination of cytotoxicity to human 
endothelial cells indicates good cytocompatibility 
of films containing 80% at. of Zn (Fig. 1c). Such 
thin metallic glass layers obtained by magnetron 
co-sputtering on a sacrificial substrate could thus 
be considered for the development of novel Zn-
based vascular degradable stents as an alternative 
to tubular vascular implants based on Ti-Ni alloy 
developed by Habijan et al. [8]. 
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