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ABSTRACT 

In the last decades, modeling of cell-scale blood flow has attracted remarkable attention in 

computational mechanics. In vessels with a diameter smaller than 500 μm, blood cells are often 

explicitly included in the model to capture the behavior of blood accurately, which leads to a fluid-

structure interaction (FSI) problem in which both blood cells and blood plasma are incompressible. 

 

Isogeometric analysis (IGA) has recently been applied to immersed FSI using both non-uniform 

rational B-splines (NURBS) [1, 2] and unstructured T-splines [3]. In those papers, splines are used for 

both the background and Lagrangian meshes and also for the information transfer between the meshes. 

In [4], our immersed FSI algorithm is able to reproduce the common shapes and motions of red blood 

cells (RBCs) in shear and parabolic flows. We also study the behavior of a circulating tumor cell 

passing through a channel narrowing. In [4], we used a fluid solver based on a modified VMS 

stabilization in order to reduce the error in the incompressibility constraint near the fluid-solid 

interface [2]. As in [5], we have started using divergence-conforming B-splines, a smooth 

generalization of Raviart-Thomas elements, as our fluid solver, which we have combined with a 

scalable preconditioning technique. This leads to discrete velocity-pressure pairs that are inf-sup stable 

and pointwise divergence-free. We have compared various fluid solvers concluding that the latter 

leads to higher accuracy, robustness, and efficiency of our immersed FSI algorithm [6]. 
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