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In vitro simulace ¢
In vitro simulation of vascular wall for stem

Cilem prace je in vitro simulace dynamickych
podminek cévni stény pro diferenciaci kmenovych
bunék do bun¢k hladké svaloviny cévniho systému.
Jednim z hlavnich vystupu je vyvoj a optimalizace
systému pro dynamickou kultivaci bunék
vytvarejicim kontrolovanou mechanickou stimulaci —
cyklicka tlakova pulzace a viceosé natazeni, jez jsou
klicovymi parametry pro bunéénou diferenciaci a
produkci extracelularni hmoty. Kultivace bude
realizovana na modifikovanych
fibrinovych/kolagenovych substratech a dale na
decelularizovanych nosi¢ich. Proces dynamické
kultivace bude hodnocen z hlediska diferencia¢nich
markert a proteind extracelularni hmoty.
Optimalizovana metodika kultivace bude vyuZita pro
pfipravu autolognich kardiovaskularnich nahrad

s moznosti dodatecného osidleni endotelovou
vrstvou.

The aim of the work is to simulate in vitro
dynamic conditions of the vascular wall for
differentiation of stem cells into vasular smooth
muscle cells. One of the main outputs is the
development and optimization of the system for
the dynamic cultivation of cells producing
controlled mechanical stimulation - cyclic
pressure pulsation and multi-axis stretching,
which are key parameters for cell differentiation
and extracellular matrix production. Cultivation
will be carried on modified fibrin / collagen
substrates and on decelularized substrates. The
dynamic cultivation process will be evaluated for
differentiation markers and extracellular matrix
proteins. The optimized cultivation methodology
will be used for the preparation of autologous
cardiovascular replacements with the possibility
of additional endothelial colonization.
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