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Preliminary Information

Significance/Processes:
biosensors
separation of DNA, proteins, viruses, cells

Immunological assays
filtration (water treatment)

Particles:
DNA, proteins, viruses, cells

polyelectrolytes
Colloids, polymers
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e « « [ Significance

Separation of proteins, cells:

Formation of particle multilayers of desired architecture:




Particle Size

‘ Particle Effective size
b Lizosym (M,,=14.000), 4x3x3 nm
o BSA (M, =67.000), 14x4x4 nm
ﬁﬁg‘* 19G (M,,=170.000), 24x4.4x4.4 nm

Fibrynogen (M,=420.000), 45x5x5

M“'-“—i&.—’""’"ﬂ nm

Colloidal particle (latex polystyrene
d= 40 nm)

0 10 20 30 40 50nm
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Model System

vo = (2,0,0).

6 Krzysztof Sadlej, ZMiFP IPPT 5 marca 2008



Multipole method

Stokes equation: Boundary conditions:
-?;VEV — Vp=0, vir) = wvo(r) for r— o,
V.-v=0, O= vir) = w(r)=U;+Qxr for rebs.

+ stick boundary conditions on walls

Integral form:

v(r) —vo(r Zj{dr’T r—r')f;(r). Blake tensor:

\

Induced force densities
—Vo(r)]es, = 3 [ T(ra)fr), =1 N,
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... Multipole method
@ © O

Ctt Ct'r Ctd

Cfrt Cfrr C'r'd

Friction matrix

ki T
F = . T=1
voi =Vo(R;), Fy Iy
Woi = % V xvo(r)],—g, ;
1 Voi Wit o1
goi,an = 5 [vavﬂ'ﬁ(?) + VﬁVua(T‘)]r=m Vg = : , Wy = : . Go =
Von “Won Yon
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Force induced on polymer

m’ p (ﬂ,wj 4;\.-*)\1

() sin? ¢ + (3(0) cos? r,}\
F(0,0) =1 (5() — a(f))singpcos ¢ |-
Bx e Y (E} COSs :;'} /
[ 56, N) )
F = 0

\ 7, N)
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... Force induced on polymer

‘ a/N
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. Force induced on polymer
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...Long polymers

o(0,N)/N?
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Final remarks and summary

o Averaged total force exerted on the

particles == c¢-potential /
streaming potential

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

o Wall effects important
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