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Introduction: The aim of my work is to develop biomechanical models to broaden the current knowledge of fluid and structure dynamics which are associated with the function and dysfunction of some vascular systems. This research enables to identify the potential correlations between fluid and structure behaviors and dysfunctions to bring insights on some pathologies. Over the last ten years three complementary approaches have been considered at the macroscopic level: the fluid, the structure and the tissue, allowing to describe their couplings. The works carried out at this scale have highlighted the necessity of assessing the microscopic scale to better understand some mechanisms involved in the genesis and development of pathologies. Numerous works on fluid dynamics have not only been achieved in pathological geometrical models such as arterial or valvular stenoses, arterial grafts, abdominal aortic aneurysms, aortic dissections but also in stents, endovascular and mechanical valvular prostheses. Besides, studies at the microscopic scale related to the behavior of red blood cell concentrated suspensions under flow as well as those linked with the influence of mechanical solicitations on the cellular response that acts on tissue remodeling have also been conducted. Others works on the mechanical behavior of the aortic wall have been carried out at different scales. They investigated the arterial wall microstructure at the fibers level to better understand the mechanisms that drive the macroscopic mechanical response and also to design biomimetic analog materials.

Methods: Several original experimental devices have been developed. 3D in vitro models of blood circulation taking into account the fluid structure interaction and the rheological behaviors have thus been achieved for different pathophysiological arterial segments. Set ups able to perform mechanical characterizations of biological material and tissue have also been realized such as biaxial tensile bench. The associated metrologies are stereo particle image velocimetry, micro PIV, stereo digital image correlation, multiphoton microscopic… In addition, numerical modeling as well as theoretical models have also been developed.

Results and discussion:

After a brief description of some works, the results will be focused on the abdominal aortic aneurysm biomechanics [1, 2, 3], the mechanical characterization of the aortic wall [4,5] and on the behavior of concentrated red blood cell under flow [6]. Discussion will be carry out on the links between biomechanical studies and pathologies understanding. references 1. Deplano, V. et al, (2013), Med. Eng. Phys, 35, p800-809. 2. Deplano, V. et al, (2014), J. of Biomech., 47(6), p1262-1269. 3. Deplano, V. et al, (2016), Exp. Fluids, 57:167. 4. Deplano, V. et al, (2016), J. of Biomech., 49(10), p2031-2037. 5. Bailly et al, (2012), J Mech behaviour Biomed Mater., 10, p151-165. 6. Knapp et al, (2016) 
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