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Cancer and bacterial infections are projected to kill 18 million people worldwide annually
by 2050. Fast and reliable diagnostics are essential for early and targeted treatments.
Microfluidics is at the heart of the miniaturisation of diagnostics, enabling novel portable
and low-cost point-of-care devices. Inertial particle microfluidics (IPMF) is a novel and
competitive method with applications in cell separation and characterisation [1].

One particular application is cell cytometry in cross-slot devices [2]. Cells reaching the
stagnation region at the centre of the cross-slot are deformed and stationary for a short
time. This allows for optical characterisation of the cell shape and response to the ambient
shear field. The required high flow rates lead to a large throughput of O(1000) cells per
second, which makes it possible to study large cell populations.

Recently it has been shown that the flow field in cross-slot geometries can become asym-
metric for certain ranges of Reynolds number and channel aspect ratio [3]. This can lead
to unexpected cell trajectories, affecting the interpretation of the experimental results.

I will present simulations of the dynamics and trajectories of single rigid beads in a cross-
slot device for different Reynolds numbers and channel aspect ratios. The numerical
model is based on the lattice Boltzmann and immersed boundary methods [4]. It is found
that the bead dynamics depends strongly on the control parameters. The results could
be useful for advanced designs of cell cytometry devices by retaining the advantage of
inertial effects and minimising undesired particle dynamics.
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