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The Role of Surface Oxide Properties of Implantable
Stainless Steel in Tissue

and It’s Effect on Thrombogenic Potential as well as
Drug-Coating Analysis
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316L stainless steel is a popular medical material, and extensively employed in
modern clinical practice, especially the usage for endovascular stents. However,
There are some important properties for implantable metallic biomaterials ,
including: (1) good strength to face the tissue compression or cyclic force, (2)
corrosion resistance to stabilize electrochemistry in tissue, (3) good biocompatibility,
no allergy, cytotoxicity, and no carcinogenicity, (4) thromboresistance for
intravascular implants. For most metals used in cardiovascular devices, these
properties are strongly related to the nature and processing of the materials
including surface texture, surface energy, surface charge and chemical composition.
So the surface treatment of endovascular metals should be paid attention
particularly.

This series studies demonstrate that corrosion would really occur when 316L
stainless steel was exposed to bio-tissue. Corrosion mostly occurred over
mechanical damage of metal or since surface inclusion . The corrosion products such
as Ni would activate macrophage and are proinflammatory. In smooth muscle cell
culture, both corrosion supernatant and corrosion precipitate inhibited cell growth
and the cytotoxicity is related to concentration of Ni.

Most metals and alloys form a protective oxide film on the surface, which will retard
the further dissolution of the metal ions into the environment. If surface oxide of
316L stainless steel were successfully passivated to amorphous oxide by a special
procedure. The oxide particles would become tiny (0.3 nm diameter) and is mainly

Chromium Hydroxyl group oxide. Open circuit potential would be negative, time



constant would be high and the thomboresistance much better than 316L stainless
steel treated with thermal oxidation or electropolishing .

Coronary stent mostly composited with 316L stainless steel is the standard
treatment of coronary artery disease, but has 20-30 % restenosis rate. Recent
studies demonstrated striking reductions in the development of restenosis to about
8 % with drug-coated stents (such as paclitaxel-eluting stent and Sirolimus-coated
stent ). Both the two marketed drug eluting stents use polymer to coat drug. But we
demonstrate that Amorphous oxide has ability to coat and release heparin and is a
good non-polymer platform of drug eluting.

We conclude that 316L stainless steel will corrode and have cytotoxicity in tissue.
316L amorphous oxide surface film can change this character and has anti-corrosion,
anti-thrombogenicity properties and is a good platform for drug coating. In the
future, mechanism of corrosion toxicity and mechanism of drug coating ability of
amorphous oxide should be studied. Some other drugs will be tried to coat on

amorphous oxide stent and exam the ability of neointimal hyperplasia reduction.



