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50µm Kim et al., Molecular pharmaceutics (2009)

• Closed fluid-filled membranes of elastic material,
• Biomimetic model of biological cells,
• Drug delivery, food industry, cosmetic industry.

Mechanical characterization

Myrand-Lapierre et al., Lab on a Chip (2015)

Sorting

Ma et al., Lab on a Chip (2012)

Flow of a single soft particle through a constriction

Kusters, Kaoui, Harting et al., Phys. Rev. E (2014) 
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Applications

Previous studies

⁄𝐷 𝑑 < 3: 
Randomly-formed clogs

⁄𝐷 𝑑 ≈ 3: Transient clogs

⁄𝐷 𝑑 > 3: No clog

Marin et al., Phys. Rev. E (2018) 

Flow of multiple rigid particles through a constriction

The confinement 𝐷/𝑑
determines the flow regime

Present study

States diagram Dynamics of particles passage through the constriction
Low deformability High deformability

Evacuation times needed for all the particles to pass through the constriction
Effect of aperture Effect of deformability
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Drawback: clogs formation

Flow of multiple soft particles through a constriction

Conclusions
• This study considers multiple deformable particles, and thus, complements already existing studies dealing with either a single deformable particle, or multiple rigid particles,
• Both the effects of confinement and particles deformability on the transition to clogging are investigated and reported in a states diagram,
• The evacuation time decreases nonlinearly when increasing the aperture and the particles deformability,
• The effect of the number of particles and channel geometry are left for future works.
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Key parameters
⁄𝐷 𝑑 > 1Aspect ratio:

Ca =
𝜇,)-
𝑘.

Particles deformability:

Geometry Fully 3D simulations
LBM, FEM, IBM

The deformability character of the particles drops down the
threshold of the transition to no-clog state below the value
measured experimentally for rigid particles.A single deformable particle or multiple rigid particles


