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Abstract 

According to the World Health Organization (WHO), about 23 million people suffer from heart failure 

in the whole world. One alternative therapy for treating congestive heart failure is stabilize the 

hemodynamic conditions of natural heart with Ventricular Assist Devices (VAD). The VAD is basically 

made of titanium, a material widely used in the medical field because of its biocompatibility, but in 

contact with blood it can form thrombus. In order to avoid platelet aggregation, a bioactive interface 

between VAD and blood is required. To obtain the bioactive interface it is necessary to modify the 

titanium surface to facilitate adhesion of endothelial cells present in the circulating blood. Titanium 

will be modified using a clean, precise laser technique called LIPSS that has the ability to create nano 

and micro scale surfaces with different morphologies. The goal with this technique is to generate 

scaffolds between 5 and 20 microns, which facilitate cell adhesion and thus promote the growth of 

endothelial tissue to reduce thrombus formation within the VADs.  

By the characterization made using Scanning Electronic Microscopy (SEM) it is possible to see the 

periodicity of the laser because the distance between the passes is equal to 10μm and the scaffolds 

have the size of approximately 4μm, showing that LIPSS can make a structured surface in the scale of 

micrometers that is capable of interact with the circulating blood. These features are very important 

to increase the success of the next step on the research: the cell adhesion tests and cell proliferation 

tests 


