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pro biomedicinu

Engineering of Defined Chitosan Biomaterials for Biomedicine

Chitosan patii mezi vyznamné pfirodni polymery
s Sirokym potencialem v biomedicing. Pro celou
fadu biologickych aplikaci jsou klicové
nizkomolekularni chitosany o velikosti do 100
kDa, které¢ lépe pronikaji tkdnémi a vykazuji
vyraznéjsi biologické ucinky nez
vysokomolekularni chitosany. Bioaktivita téchto
polymeri vSak dosud nebyla systematicky
popsana, a to predevs§im z divodu nedostupnosti
Cistych, strukturné definovanych homogennich
struktur. Cile této prace jsou (i) vyvinout a
implementovat metody piipravy autentické
nizkomolekularni ~ chitosanové polymery s
definovanym slozenim, délkou fetézce a stupném
deacetylace; (i)  pfipravit a  detailné
charakterizovat  knihovnu téchto  polymeri
zejména metodami NMR, MALDI-TOF, DLS a
GPC s MALS a RI detekci; (iii) vyuzit pfipravené
polymery jako nosi¢e pro konjugaci bioaktivnich
latek, zejména ligandl galektind nebo endolysind;
(iv) komplexn¢ prostudovat biomedicinsky
potencial vyslednych biomaterialti, zejména
hemostatické, antibakterialni a antifungalni ¢inky
a vyuzitelnost v tkanovém inzenyrstvi.

Chitosan belongs among important natural
polymers with broad potential in biomedicine.
Low-molecular-weight chitosans sized up to 100
kDa are crucial for a wide range of biological
applications, as they penetrate tissues better and
exhibit more pronounced biological effects than
the high-molecular-weigth counterparts. However,
the bioactivity of these polymers has not been
systematically described yet, mainly due to the
unavailability of pure, structurally defined
homogeneous structures. This thesis aims to (i)
prepare and implement authentic low-molecular-
weight  chitosan  polymers  with  defined
composition, chain length, and degree of
deacetylation; (ii) prepare an characterize a library
of these polymers in detail using the methods of
NMR, MALDI-TOF, DLS, GPC-MALS, and
GPC-RI; (iii) use the prepared polymers as
carriers for the conjugation of bioactive
substances, in particular galectins or endolysins;
(iv) comprehensively study the biomedical
potential of the resulting biomaterials, in particular
their hemostatic, antibacterial and antifungal
effects, and their usability in tissue engineering.
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