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INTRODUCTION SIMPLE SHEAR FLOW

The von Willebrand factor (VWF), a large multi-

meric protein, is essential in haemostasis. Under 20, 2 07— e Polymer in shear flow: periodic strotch-
normal conditions, VWF is present in blood as a S sl 13 0 | AMaciver=2 —e= e collamee trans.ition

globular polymer. In case of an injury, VWF is S | E 9 05 TS . P

able to unwrap and bind to the vessel wall and § | ‘504;3 £ 041 ’// e Attractive polymer (r. > 2.0/) — VWE [5]:
to flowing platelets. Thus, platelets are signifi- S 5} 3 e |8 031 —— Stretcbes for shear rates v > Jeritical |
cantly slowed down and can adhere to the wall ) o L l, S o.z (;01 e ¢ Repulswe POlym?I: (re = 2a): extension
and close the lesion. Nevertheless, it is still not o y-zf; | o is not very sensitive to shear rate

clear how the unwrapping of the VWEF' is trig-
gered [1|. Therefore, the behaviour of VWF in

simple shear flow is investigated under different N repuisive N attractive

conditions. Additionally, we examine how the N N Adhesion reduces

migration of VWF to a wall (margination) and middle 08 / sl critical shear rate

the stretching depends on shear rate and volume ?" 04 | — 04 | | by one order of
near wa attached +platelet 02 | 02 | magnitude.
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Dissipative Particle Dynamics (DPD) [4] , ,
repulsive attractive
e Mesoscopic particle-based method \ - 1 e Attractive polymer is better marginated
e Full hydrodynamics % _ | 0.8 _ than repulsive one.
e Particles move according to Newton’s .*45 6 ' 0.6% e Margination of attractive polymer de-
second law: F =mv, r=v 70 - 045 pends strongly on shear rate.
e Pairwise forces: ' - | 2 Reasons:
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e Stretched polymer fits better between
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Von Willebrand factor (VWF) [5] Q
Bead-spring model:
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e Bulk: attractive polymer is least ex- e Low ~A™: attractive polymer and carrier have similar mean
Rs tended position; repulsive polymer is further away from wall
Red blood cell (RBC) [6] e Wall region: similar extensions e High 4™: also attractive polymer is further away from wall

Closed bead-spring model:

e Vertices connected by springs SUMMARY AND OUTLOOK

e Area conservation constraint . L . . . . .
S: Bead-spring chain with attractive Lennard-Jones interactions is a good VWEF model, because stretching

e Bending constraint in shear flow starts after reaching a critical shear rate.

Lennard-Jones repulsion between vertices : Adhesion of VWF with one end to the wall reduces critical shear rate for stretching.

Diameter: Dr = 8 pm, height: hg = 2pm

)

. Attractive interactions lead to good margination.
. Attractive polymer is coiled in the bulk and stretched close to the wall.
. Polymers marginate worse than rigid carriers.

. 3D simulations with SDPD |7] O: Stretching of attached polymer in blood
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