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Ptiprava a funk¢ni optimalizace ndhrad mékkych tk
Cardiovascular Replacements for Regenerative Medicine

Preparation and Functional Optimization of Soft Tissue and

Vyvoj funkénich tkanovych nahrad predstavuje
jednu z hlavnich vyzev regenerativni mediciny.
Ptestoze bylo v oblasti tkatlového inZenyrstvi
dosazeno vyznamného pokroku, souc¢asné nahrady
mekkych tkani a kardiovaskularnich struktur ¢asto
nedokazou plné napodobit strukturalni, mechanické a
biologické vlastnosti nativnich tkani, coz omezuje
jejich dlouhodobou klinickou funk¢nost. Tato
diserta¢ni prace se zamétuje na piipravu a funkcni
optimalizaci inzenyrskych nahrad mékkych tkani a
kardiovaskularnich struktur s cilem zvysit jejich
regeneracni potencial. Studie se soustiedi na zlepSeni
strukturalni organizace, mechanické kompatibility a
biologické funkcnosti za ti€elem podpory bunééné
integrace a remodelace tkan¢. Systematické
hodnoceni fyzikéalné-chemickych, biomechanickych
a biologickych vlastnosti umozni identifikovat
klicové parametry ovliviiujici funkéni vysledky.
Ocekavané vysledky prispéji k rozvoji regenerativni
mediciny prostfednictvim optimalizovanych strategii
pro vyvoj klinicky vyuzitelnych tkanovych nahrad s
lepsi integraci a dlouhodobou funkénosti.

The development of functional tissue replacements
represents a central challenge in regenerative
medicine. Although significant progress has been
achieved in tissue engineering, current soft tissue and
cardiovascular substitutes often fail to fully replicate
the structural, mechanical, and biological properties
of native tissues, limiting their long-term clinical
performance. This doctoral research focuses on the
preparation and functional optimization of
engineered soft tissue and cardiovascular
replacements to enhance their regenerative potential.
The study aims to improve structural organization,
mechanical compatibility, and biological
performance in order to promote effective cellular
integration and tissue remodeling. Systematic
evaluation of physicochemical, biomechanical, and
biological properties will be conducted to identify
key parameters influencing functional outcomes. The
expected results will contribute to the advancement
of regenerative medicine by providing optimized
strategies for the development of clinically relevant
tissue replacements with improved integration and
long-term functionality.
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