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E — Empiricka pozorovani

E3 a E4 Biomechanické vlastnosti

in vivo/ex vivo

Empiricka pozorovani

E3 Biomechanické vlastnostiin vivo
E4 Biomechanické vlastnosti ex vivo/in vitro



In vivo

" Tlakové pulzace
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" Tlakové pulzace

Sonesson B., LanneT., Vernersson E., Hansen F. (1994) Sex
difference in the mechanical properties of the abdominal aorta
in human beings. J Vasc Surg 20(6):959-969.
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In vivo

Brisni aorta
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In vivo

" Tlakove pulzace Bfisni aorta
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Sonesson B., LanneT., Vernersson E., Hansen F. (1994) Sex
difference in the mechanical properties of the abdominal aorta
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http://www.sciencedirect.com/science/article/pii/0741521494902348




In vivo

" Intravaskularni ultrazvuk a virtualni histologie

Dr. Arash Taki

http://campar.in.tum.de/Main/ArashTaki

http://www.mayocdlinic.org/medicalprofs/enlargeimage6060.html

Pacient 19 let (14 let po graftovani), patologicky nalez: kalcifikace (Sipka vpravo), zesilend intima (Sipka
vlevo)



In vivo

®* Intravaskularni ultrazvukova elastografie

Post mortem elastografie vulnerabilniho
koronarniho aterosklerotického platu.

Nebezpedi nespociva ani tak ve velké
hodnoté deformace jako ve velkém
prostorovém gradientu deformace.

Vulnerable plaque marked in IVUS (A), elastogram (B),
macrophage staining (C), and collagen staining (D). In the
elastogram, a vulnerable plaque is indicated by a high strain
on the surface. In the corresponding histology, a high
amount of macrophages (C) is visible with a thin cap (D) and
alipid pool (LP).




EX vivo

® Inflacni-extenzni test

(1) Vzorek cévy
(2) Zdroj definovaného tlaku

(3) Zajisténi definovatelné
podélné extenze

(4) Méreni podélné sily
(5) Snimani deformace cévy

(6) Datova sbérnice

V idedlnim jesté zgjistite
(a) Neosychani

(b) Fyziologickou teplotu
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Ex vivo

" [nfladni-extenzni test Lidska panevni tepna
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Ex vivo

" [nfladni-extenzni test Lidska panevni tepna
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Ex vivo

® Inflacni-extenzni test

pri konstantnim predpéti
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Psi spolecna karotida

Takamizawa K., Hayashi K. (1987) Strain energy density function and uniform strain hypothesis for
arterial mechanics Journal of Biomechanics, 20 (1), pp. 7-17.

http://www.sciencedirect.com/science/article/pii/002192908790262




Ex vivo

= TahOV)7 test Lidska aorta (zena 80 let)
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G.A. Holzapfel (2006) Determination of
material models for arterial walls from
uniaxial extension tests and histological
structure. Journal of Theoretical Biology,
2382290302

http://www.biomech.tugraz.at/files/
publications/Holzapfel-J_Theor Biol2006
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Ex vivo

= Viskoelasticita
Creep
Relaxace
Hystereze 500 *

Cauchy stress ¢ [kPa]
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Ex vivo

= Zbytkova napéti/deformace

i _ T-ifudrif AOrEA ifénia, 39 let, 10
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Diky nehomogenni strukture tepenné steny

(v prlibéhu zZivota jsou soucasti adaptace; jsou vlastni vétsiné tkani)



® K dalsimu ¢teni

ZIPVCVUT. CZ ]dl na

http://www.maths.gla.ac.uk/~xI/RWO-talk.pdf

http:

http://www.engin.umich.edu/class/bme332/chap11bl

www.engineering.uiowa.edu/~bmeoso/cvb-solids.pdf

dvessel/bme332bl

dves.htm




