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Significance/Processes:
• biosensors
• separation of DNA, proteins, viruses, cells
• immunological assays
• filtration (water treatment)

Particles:
• DNA, proteins, viruses, cells
• polyelectrolytes
• Colloids, polymers

Preliminary Information
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Separation of proteins, cells:

Formation of particle multilayers of desired architecture:

- - --
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Homogenous 
surface

Sites Heterogenous
surface

Adsorbed
particles

Particle
multilayers
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Cell mixture Functionalized
surface

Mutants

Significance
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ParticleParticle EffectiveEffective sizesize
LizoLizossymym (M(Mww=14.000), 4x3x3 =14.000), 4x3x3 nmnm

BSA (MBSA (Mww=67.000), 14x4x4 =67.000), 14x4x4 nmnm

IgGIgG (M(Mww=170.000),   24x4.4x4.4 =170.000),   24x4.4x4.4 nmnm

Fibrynogen (MFibrynogen (Mww=420.000),  45x5x5 =420.000),  45x5x5 
nmnm

Colloidal particleColloidal particle (late(latexx polpolyystyrenstyrenee
d= 40 nm)d= 40 nm)
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Model System
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Multipole method
Stokes equation: Boundary conditions:

Integral form:

Blake tensor:

Induced force densities

+ stick boundary conditions on walls
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… Multipole method

Friction matrix
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Force induced on polymer
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… Force induced on polymer

Total friction force acting on 
polymer N=2:

Normalization:

Single sphere
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… Force induced on polymer

Normalization:
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Long polymers
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…Long polymers
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Final remarks and summary

Averaged total force exerted on the 
particles ς-potential / 

streaming potential

Results: friction force exerted by the 
fluid on a polymer of arbitrary length in
arbitrary configuration. 
Wall effects important
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