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Mikrofluidni nanoprecipitace jako metoda ptipravy polymernich
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nanoléCiv citlivych na vnéjsi podnéty: Hodnoceni in vitro a in vivo
Preparation of stimuli-responsive polymer nanomedicines using
microfluidics nanoprecipitation — the in vitro and in vivo performance

Vyvoj polymernich nanoléciv citlivych na vnéjsi podnéty
ptedstavuje jednu z kliovych vyzev v oblasti
biomedicinskych aplikaci. Pfestoze bylo dosazeno
vyznamného pokroku v syntéze polymert i v navrhu
nanocastic (NP), souc¢asné nanocéstice pfipravované
vsadkovymi metodami Casto nedosahuji dostatecné
uniformity, pfesné fizené odezvy na podnéty ani
Skalovatelnosti. Tyto limity omezuji jejich klinickou translaci
i ucinnost za fyziologickych podminek. Pfedkladané téma
dizertacni prace je zaméfeno na ptipravu a funkéni
optimalizaci nanocéstic citlivych na vnéjsi podnéty pomoci
mikrofluidni nanoprecipitace s cilem zvysit jejich potencial
pro cilenou dopravu terapeutického nakladu. Studie si klade
za cil zlepsit uniformitu ¢astic, jejich multiresponzivitu vici
specifickym podnétiim, jako jsou reaktivni formy kysliku
(ROS) a kyselé pH, a soucasné optimalizovat jejich
biologickou ucinnost tak, aby bylo dosazeno efektivniho
uvolniovani nakladu a zvyseného terapeutického Gcinku.
Soucasti prace bude systematické hodnoceni fyzikalné-
chemickych, stimuli-responzivnich a biologickych vlastnosti
ptipravenych nanocastic za ucelem identifikace klicovych
parametrii ovlivitujicich jejich funkéni chovani. Oc¢ekéavané
vysledky pfispéji k dalsSimu rozvoji nanomediciny tim, ze
poskytnou optimalizované strategie pro vyvoj klinicky
relevantnich nanoc¢astic s vyssi schopnosti cileni a zlepsenou
dlouhodobou Wi¢innosti.

The development of stimuli-responsive polymer
nanomedicines represents a central challenge in biomedical
applications. Although significant progress has been achieved
in polymer synthesis and nanoparticle (NP) design, current
batch-prepared NPs often fail to fully achieve uniformity,
precise responsiveness, and scalability, limiting their clinical
translation and performance under physiological conditions.
This doctoral research focuses on the preparation and
functional optimization of stimuli-responsive NPs using
microfluidic nanoprecipitation to enhance their targeted
delivery potential. The study aims to improve particle
uniformity, multi-responsivity to cues like reactive oxygen
species (ROS) and acidic pH, and biological performance in
order to promote effective cargo release and therapeutic
efficacy. Systematic evaluation of physicochemical, stimuli-
responsive, and biological properties will be conducted to
identify key parameters influencing functional outcomes. The
expected results will contribute to the advancement of
nanomedicine by providing optimized strategies for the
development of clinically relevant NPs with improved
targeting and long-term performance.
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