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PARAMETERS THAT INFLUENCE BLOOD FLOW

Aggregation Shape of the vessels Deformation of Red Blood Cells (RBC)
(Tuning attraction force)

FLOW DIRECTION
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P. Secom et al. 2017, Phys. Fluids

Need system where we can study blood on large (many cells) and small (one cell) length scale
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BLOOD FLOW IN BRAIN MICROCAPILLARIES

SELECTIVE LASER-INDUCED ETCHING

Shear rate Vessel diameter
(s-1) (mm)

Capillaries 1300 0.005-0.010

Arterioles 1600 0.100-0.300

Small artery 1350 0.300-0.500

Coronary artery 450 3.5
* 3D microfluidic with non
artery planner design
arteriole * Novel bio mimicking design
based on brain micro
capillaries vasculature
venole

vein

In collaboration with Knut Dalhoff from ZEA-1
(u)vascular network

Member of the Helmholtz Association 3 F _

—ab



I nfO rm ati O n p rocess i n g Parallel bifurcation Vertical bifurcation

Programming the highway in 3D

First round channel with diameter of 40 um
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HUMAN BRAIN 3D RECONSTRUCTION

Sectioning (7404 sections, 20um)

Histological section stained for cell bodies
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3D reconstructed image based on the truncated cells, 1um Resolution

In collaboration with Dr. Timo Dickscheid from INM-1
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3D REPRESENTATION

Brain Sections Rendered data Translated structure
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OUTLOOK

« Excavation reconstructed structure in the glass.
« Mimicking biological conditions.

 Investigation of aggregates break up and their effect on blood flow.
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Thank you for your attention!

Prof. Dr. Stephan Foerster IBI-8
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Information processing

Programming the highway from brain structure
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HOW DOES AGGREGATES AID BLOOD FLOW?

No control over aggregation

Unphysiological channels

J. Burns. et al. 2012, Transfusion
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TUNE THE INTERACTION

* Bridging:
Adsorption of macromolecules onto adjacent cell surfaces
* Depletion:

Exclusion of macromolecules near cell surface and formation of
depletion layer around the surface E
B
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Fr = Fo + Fg (Static)

F; > Fo + Fg (Disaggregation) |
F: < Fg - FBB(Aggregation) 9 J U L I C H
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HOW DO ANOMALIES IN THE STRUCTURE AFFECT FLOW?

Aneurysm

—— Clot
G. Caruana. et al. 2017, ESR J. Chiu. et al. 2009, Physiol Rev AM. Malek. et al. 2000, JAMA Y. Li. et al. 2015, JACC
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