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Ventricular assist devices (VAD) are prescribed for congestive heart failure patients to stabilize their hemodynamics until 
recovery or alternative therapy. The devices are essentially machined in commercially pure titanium (Ti cp) a biomaterial 

capable of providing stable biological integration without compromising implant biofunctionality or patient well-being. The 
promotion of biofunctional surfaces for VAD became possible through surface modification of VAD components in order to 
improve the interface between biomaterial and assisted organ. A process was developed using plasma electrolytic oxidation 
(PEO) technique to form a textured oxide layer in Ti cp. Scanning electron microscopy was used to certify the effectiveness 
of texturing. A methodology was elaborated to assess the feasibility of endothelialization by in vitro cellular growth with 
human umbilical vein endothelial cells (HUVEC). PEO process was able to provide a textured oxide coating in Ti cp; in which 
the micrograph, scaffolding characteristics, has a proportional size to circulating blood cells and endothelial. Magnesium 
incorporation has shown to be promising since extracellular membrane proteins of adherent cells need this element to exert 
their function. In vitro procedure indicated endothelialization in modified surface as the HUVEC adhered three times more 
on coated titanium oxide compared to the observed in the experiment with pure polished titanium. Endothelization in VAD 
tends to occur in vivo during circulatory assistance; the presence of a thrombosis-resistant neointima at the interface between 
implant/circulating blood aims to reduce the induction of heparin as anticoagulant thus assigning lower hemolysis due to 
higher absorption of tensions shear per flow to the surface of VADs.
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