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Metal stents of the first generation were made of 316L steel, this material became widely 

used. Over time, they mastered the production of second-generation stents from the 

Ti6Al4V alloy, the latest generation products are made from CoCrMo glory. In recent 

decades, additive manufacturing methods (SLM and SLS) have made it possible to 

achieve high product quality and found their application, including in the manufacture of 

stents. A comparative analysis of the chemical composition and mechanical properties of 

the specified alloys and studies on the cytotoxicity of these materials made by casting, 

mechanical processing (milling), SLM and SLS were performed. It is shown that 

biological aspects and mechanical properties in laboratory conditions are influenced by 

the choice of production technology, heat treatment and microstructure of materials. 
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The most common traditional materials used for the manufacture of metal 
stents of the first generation are stainless steel (316L) [1], the second generation 
– titanium alloys (Ti6Al4V) [2], cobalt-chromium-molybdenum alloys 
(CoCrMo) are currently used, the chemical composition given in the table 1, 
mechanical and operational properties – in table. 2. The latest alloys have better 
corrosion resistance compared to other metals and high impact toughness, high 
wear resistance and higher hardness (HV=350) than other alloys and polymers. 
CoCrMo alloys are classified as hard-to-cut materials because they have several 
characteristics, such as high hardness, low thermal conductivity, high wear 
resistance, and strain hardening, that contribute to poor machinability. Although 
this alloy is similar to a titanium alloy in terms of its properties, research on the 
mechanical processing of CoCrMo alloys is still insufficient [3]. 

 
Table 1. The actual chemical composition of the experimental melts, wt.%. 

Material 
Chemical element Ref. 

C Si Mn Cr Ni Mo V(W) Al Fe 
316L 0.01 0.6 0.7 17.7 12.6 2.3 – – base [4] 

Ti6Al4V* 0.10 – – – – – 4.03 6.21 0.04 [2] 
CoCrMo** 0.01 1.2 – 26.7 – 6.3 (5.1) – 0.11 [5] 

Note: *– Ti-base, ** – Co-base 
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Table 2. Mechanical properties of materials. 

Material 
Mechanical properties Ref. 

σв, MPa σ0,2, MPa δ5,% Ψ, % 

316L 615.4 376.5 59.77 64.04 [6] 

Ti6Al4V 1281 – 15.12 10.07 [2] 

CoCrMo 1060 – 7.20 6.10 [5] 

 

It should be noted that in work [7], in addition to the different chemical 

composition among the specified alloys, they were produced by four different 

methods: cast, milled, SLM and SLS. Based on the results of the study, the 

samples of CoCrMo alloys produced by four methods, together with pure 

titanium (Ti) and Ti6Al4V, were evaluated for the mechanical properties and 

structure of the material in terms of yield strength, elongation after fracture, 

hardness and microstructure.  

All investigated materials [7] demonstrated non-cytotoxic effects, 

although the most active inflammatory response by cells exposed to the materials 

was observed for cast and SLS CoCrMo materials. In general, CoCrMo produced 

by the SLM method showed the highest mechanical properties. Biological 

aspects and mechanical properties in laboratory conditions are influenced by the 

choice of production technology, heat treatment and microstructure of materials. 

Further clinical studies are needed to evaluate these results [8]. 
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