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Cardiovascular diseases are the leading causes of death worldwide. A better understanding of these pathologies is directly 
linked with their early diagnosis and prevention. A fabrication method for preclinical devices that mimic blood vessels, like 
coronary arteries, that are suitable for laboratory flow assays is proposed. The technique is based on laser backwriting over 
commercial soda-lime glass [1]. It is a fast, accurate and versatile process that allows easily manufacturing different 
geometries and structures. Briefly, the beam is focused over a metal foil placed below the glass and the plasma from the 
ablation generates the desired structure of millimeter dimensions over the glass. The master is then replicated in 
polydimethylsiloxane (PDMS) and a closed structure is obtained. The device is biologically validated by culturing human 
umbilical vein endothelial cells over its walls, resulting in a preclinical model of a blood vessel. The cells remain attached to the 
channel as a monolayer and resist flux velocities over 10 ml/min. By this method, a device ready for preforming in vitro 
biological trials under flow conditions is performed [2]. 
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(1) Laser setup for the fabrication of the 
device over soda-lime glass 

(2) Replication procedure of the master 
in PDMS 

(3) Final closed device 

(4) Biological validation of the device with 
HUVECs. Confocal image of the cells over the walls 

(5) Study of the cell attachment to the walls regarding the device 
roughness. Optimal value was found at 1.528 µm 
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