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1. CTifiKicTb 0,0 aHTHUOIOTHKIB € OJIHi€I0 3 OCHOBHUX IIPOOJIEM B OXOPOHI 3[I0POB'Sl Ta IPUYMHOIO IEPCUCTYBAJIbHUX
iHQexK1il, MOB'sI3aHUX 3 YTBOPEHHSIM 0iOMJIIBKU HA MiCLSX iHEKLiH, i3 MEJUYHUMU IPUCTPOSIMHY, 10 IPU3BOJIUTD
IIO 3pOCTaHHS HEOOXiTHOCTI B 6iblll e(peKTUBHUX aHTUOI0THKAxX. MeTa OCIiI>)KeHHS! 110JIra€e y po3po06JieHHI HOBUX
AHTUMIKpPOOHMX MaTepiasliB MiCLIeBOrO IPU3HAYEHHS], [0 MOXKYTb IIPOSIBUTU cebe K e(eKTUBHI 3aco6U B 60pOTHOI 3
0aKTepiayIbHUMU iHQEKLISIMU 1 CIPUSITU MIOKPALAHHIO SIKOCTi Ta 6€3IeKU XXUTTS JIIofel. XiTo3aH € 0COOIUBUM
TUIIOM 6iONIOJIIMEPY, a HAasABHICTb IEPBUHHUX aMiHiB y 10r0 OCHOBHI CTPYKTYPi Ha/lae HOMY BUTITHUX (i3UKO-
XiMIYHMX XapaKTEepPUCTHUK Ta CIpUsI€E YHIKAIbHIN B3aeMOoii 3 6isIkaMu, KJIiTHHAMU Ta iHIIMMH 6i0JI0TTYHO aKTUBHUMU
pevyoBuHaMu. HallBayKIMBIIIMMH 3 OO BJIACTUBOCTEN [1J151 610MEIUYHOTO 3aCTOCYBAHHS € HETOKCUYHICTB,
aHTrbaKTepiasbHa aKTUBHICTH Ta 37ATHICTH 110 6iomerpasaaunii. HemonaBHO eeKTPOCIiHIHT CTaB OGHUM i3

HaAWIIONYJISPHIMINX METOiB BUPDOOHUITBA HAHOBOJIOKOH i3 Pi3HUX CUHTETUYHMX i IPUPOLHUX IoJimepiB. Llei



METOJ, IO3BOJISIE OTPMMYBATH MaTepiau 3 AiameTpamy BOJIOKOH MeHIle Hix 100 HM, 110 iMITYIOTb TPUPOLHNUI
MO3aKJIITUHHUI MaTPUKC i MOKXYTb CIIPUSITHU airesii KJITHUH Ta pereHepalii TkauuH. TakoxX N0BeAeHO, 1o
BOJIOKHUMCTi KOHCTPYKIi 3 XiTO3aHY J€MOHCTPYIOTh 6iblily €(peKTUBHICTb, HDXK NJIiBKY, IyoKy a6o reii. Hosi
MeMOpaHU XiT03aHy, OJep>KaHi 3 IBOX CHiBBiAHOMmEHb ciBpo3unHHUKIB TFA /DCM (7:3 i 9:1), 6y BUTOTOBJIEH] 3a
IOTIOMOTOI0 TPAAUILIITHOTO €JIeKTPOIIPSLiHHS, 32 IKUM BinOyBasnocs 06pobienns BogHuM 1 M NaOH, sogaum 1 M
Na2CO3, NaOH-ertanosom a6o Na2CO3-etaHosioM. Kpim cTpykTypHOi cTabinbHOCTI, HeliTpanisauist NaOH-
€TaHOJIOM 30eperya CTPyKTypy MEMOpPaH IMicJsl eKCIeEpUMEHTy 3 nerpagauii y PBS ynponosx 1 micsus. Bei Bapiantu
MeMOpaH (ITicj1s1 BUTOTOBJIEHHS Ta MiCJIs HeUTpasisalii) NigTpuMyBay NPUKPIIJIEeHHs i npoJidepalilo KIiTUH
[IPOTSTrOM 6-I€HHOrO Iepiony, ajie 00pobJIeHHS €eTaHOJIOM MeMOpaH XiTo3aHy, BUrotossieHux i3 9:1 TFA /DCM,
CIIPUYMHUJIO 3MEHIIEHHS POCTY KJIiTHH. MeMOpaHu XiTo3aHy, BUTOTOBJIEHI i3 CIiBBiHOIIEHHS PO3UNHHUKIB 7:3
TFA /DCM, nposiBisiniu 6i0CyMiCHICTb Ta e(peKTUBHI aHTUOaKTEpiasbHI BJIACTMBOCTI IPOTH S. aureus i E. coli.
JHonasanust PEG 1o po3unHy i3 cymiuii xito3an / nosimosodna kuciuora (Ch/PLA) nigsuinye rinpodinbHicTh
OTPUMaHUX MartepianiB. BurotoByieHi matepiany, mo cknanawTbes 3 Ch, mogudikoBanoro PLA i PEG sk
CIIiBPO3YMHHUKA, Pa30M i3 1I0CTOOPOOJIEHHIM (HeHTpaisalii€elo Jiyrom) 1jisl MiABULIEHHS BOJOCTIMKOCTI
I€MOHCTPYIOTh NOBUIbHIIY IBUAKICTb Jerpagauii (cTabisibHa oMipHa BTpaTa Baru BIPOAOBXK 16 TUKHIB) i 3HIDKEHY
rinpodo6HicTh (MEHIINI KOHTAaKTHUH KyT, 0 Jocsrae 21,95 + 2,17°), mo poOuTs ix nepcrneKTUBHUMU [1JIs1
OioMeMYHUX 3aCTOCYyBaHb. AHTMOAKTEPia/IbHY aKTUBHICTb MEMOPAH OLIiHIOBAJIX CTOCOBHO 30JI0THCTOrO
cTa(iyioKoKa Ta KMIIKOBOI NaJNYKK, IPUYOMY 3pasky, 1o MicTaTb PEG, nokasany BABidi 6isblIi piBHI IPUTHIYEHHS
IIBUAKOCTI PO3MHOXEHHSI 6aKkTepiil. [JocliIKeHHS B KyJIbTYypi KJIITUH in vitro npogemMoHcTpyBany, mo PEG-BMicHI
Marepiayy CIPUSIOTh PiBHOMIDHOMY IIPUKpiNyIeHH!o Ta npodtidepanii kiituH. [locuneHi aHTUMIKpOOHI BJIaCTUBOCTI
MOXKHA JIOCSTI'TH 32 IOIIOMOTOI0 BKJIIOUEHHS! 6i0LIMIHUX areHTiB, TaKUX SIK METaJIeBi HAHOYACTUHKY, [10 6ionosimepy.
[Ipore eneKkTponpsifeHi HAHOBOJIOKHA, HABAHTAXKEHI METaJI€eBUMU HAHOYACTUHKAMU, TAKUMU SIK AGNPS, MOXyTb
MaTy UUTOTOKCUYHUI edeKT Ha KIIITHHU ccaBLiB. 3 iHIIOro 60Ky, yCIilIHe KepyBaHHS CKJIaloM PO3YMHY Ta
KOHTPOJIbOBAaHOIO CTPYKTYPOIO HAHOBOJIOKHMCTMX MEMOPaH Ha J0JATOK [0 BiMOBiIHOI IpoLenypu
IOCTOOPOOGJIEHHS € HEOOXiHUM, YPaXOBYIOUM BXKJIMBICTb [109ATKOBOI B3a€MO/Iii MiXK 6aKTepiaTbHUMU KIIITUHAMU I
HAHOBOJIOKHAMU. Lle IociIpKeHHs BUCBIT/IIOE MOTEHLIiajl €JIeKTPONPSIIEHUX XiTO3aHOBUX MEMOPAH SIK €(DEKTUBHUX
aHTHUMIKPOOHMX IIOKPUTTIB /1J1s1 6i0MeIUYHUX 3aCTOCYBaHb, a iHTerpaliss HAaHOYaCTUHOK CpibJia B Lii MeMOpaHu
TaKOX MiJBUILY€ 11 yPIBHOBAXYE iX J0303a/I€5KHY aHTUOAKTEPiabHy €PEKTUBHICTD, TIOYNHAIYM 3 25-50 MKT/MJI,
nporu S. aureus i E. coli B ekcnnepuMeHTi in vitro. AHTHa[re3MBHa aKTUBHICTb MeMOpaH NPOTU LUX 6aKTepiabHUX
ITaMiB 1e Gisblie MiIKpecoe iXx ePeKTUBHICTh Y 60pOTHOi 3 MIKpOOHNMU iIHPEKLiSIMH, a TAKOX Y 3arobiraHHi
YTBOPEHHIO OaKkTepiasbHUX 6i0IIiBOK 3aBsAKM Mogudikalii HAaHOBOJIOKHUCTUX MaTepiasniB AgNPs. ExcriepumeHT in
Vivo Ha J1JabOpaTOPHUX Lypax [03BOJIUB YCTAHOBUTHU [IepeBary HaBaHTaXXEHMX HaHO4YacTUHKamu cpibna Ch/PLA
MeMOpaH 1010 AHTUMIKPOOHOI Z1ii Ha paHOBY iHQEKILiI0, CIPUsIOYM 6iyblll €(PEKTUBHOMY OYUIIEHHIO Ta 3aTOEHHIO
PaH NOpPiBHSIHO 3 HemoaudikoBaHUMU 3pazkamu. Membpanu Ch /PLA, mogudikosani AgNPs, Ha 3-Tio 100y
[oKa3aiy OMipHO BUPaKeHUM 3anajbHUI IIPOLIEC i3 HEKPOTU30BaHMMU TKAHVHAMU Ta FPaHyJISILiIHOI0 TKAHUHOIO.
Ha 10-Ty no6y criocrepirasnocst yTBOPEHHS 3pijloi rpaHyJISLiHOI TKAHMHU 3 MiHIMaJIbHOIO 3aIajIbHOIO
indinprpanieto, a Ha 21-my 706y TKAHMHYU XapaKTepu3yBanrcs Qibpo3HNMU 3MiHaMH 3 HE3HAYHOIO 3aI1aJIbHOIO
peaxiii€lo, 10 CBiunIO Mpo epeKTUBHE 3ar0€HHs paH. KoMIsiekcHe OIiHIOBaHHS I[UX HOBUX MaTepiaiB, 0
I€MOHCTPYIOTb IIOKpallieHi (i3nyHi, XiMivyHi 1 6i0JI0TiYHI BJIACTMBOCTI in vitro Ta in vivo, NigKpectoe iX NoTeHLian

1151 6i0MeJMYHOrO 3aCTOCYBAaHHS B TKAHWHHIN iH)XeHepii Ta pereHepaTuBHill MeIULIMHI.

2. Antibiotic resistance is one of the major problems in healthcare and is the cause of persistent infections
associated with biofilm formation at infection sites related to medical devices (catheters, joint prostheses, and
prosthetic heart valves). The need for more effective antibiotics is growing daily. The aim of the study is to develop
new antimicrobial materials that can prove to be effective means in the fight against bacterial infections and
contribute to improving the quality and safety of human life. Chitosan is a special type of biopolymer, and the
presence of primary amines in its main structure gives it advantageous physicochemical characteristics and unique
interactions with proteins, cells, and other biologically active substances. The most important properties for
biomedical applications are its non-toxicity, antibacterial activity, and biodegradability. Recently, electrospinning



has become one of the most popular methods for producing nanofibers from various synthetic and natural
polymers. This method allows for the creation of materials with fiber diameters of less than 100 nm, which mimic
the natural extracellular matrix and can promote cell adhesion and tissue regeneration. It has also been proven
that fibrous structures made from chitosan demonstrate greater effectiveness than films, sponges, or gels. New
chitosan membranes, made using two TFA /DCM ratios (7:3 and 9:1), were produced by traditional electrospinning
followed by treatment with aqueous 1 M NaOH, aqueous 1 M Na_2 CO_3, NaOH-ethanol, or Na_2 CO_3-ethanol.
Besides structural stability, NaOH-ethanol neutralization preserved the membrane structure after a degradation
experiment in PBS over one month. All membrane variants (post-production and post-neutralization) supported
cell attachment and proliferation over a 6-day period, but ethanol treatment of chitosan membranes made with 9:1
TFA/DCM resulted in reduced cell growth. Chitosan membranes made with 7:3 TFA/DCM demonstrated
biocompatibility along with moderate and more effective antibacterial properties against S. aureus and E. coli.
Adding PEG to the chitosan/polylactic acid (Ch/PLA) solution increases the hydrophilicity of the resulting
materials. The produced materials, consisting of Ch, modified PLA, and PEG as a co-solvent, along with post-
treatment (alkaline neutralization) to enhance water resistance, exhibit slower degradation rates (stable moderate
weight loss over 16 weeks) and reduced hydrophobicity (lower contact angle reaching 21.95 + 2.17°), making them
promising for biomedical applications. The antibacterial activity of the membranes was evaluated against
Staphylococcus aureus and Escherichia coli, with PEG-containing samples showing twice the levels of bacterial
growth inhibition. In vitro cell culture studies demonstrated that PEG-containing materials promote uniform cell
attachment and proliferation. Enhanced antimicrobial properties can be achieved by incorporating biocidal agents,
such as metal nanoparticles, into the biopolymer. However, electrospun nanofibers loaded with metal
nanoparticles, such as AgNPs, may have a cytotoxic effect on mammalian cells. On the other hand, successful
management of the solution composition and controlled structure of nanofibrous membranes, in addition to an
appropriate post-treatment procedure, is essential considering the importance of the initial interaction between
bacterial cells and nanofibers. This study highlights the significant potential of electrospun chitosan membranes as
effective antimicrobial coatings for biomedical applications, and the integration of silver nanoparticles into these
membranes further enhances and balances their dose-dependent antibacterial efficacy, starting from 25-50
pug/mL against S. aureus and E. coli. The anti-adhesive activity of the membranes against these bacterial strains
further emphasizes their effectiveness in combating microbial infections and preventing bacterial biofilm
formation through the modification of nanofibrous materials with AgNPs. The in vivo experiment on laboratory
rats demonstrated the superiority of Ch/PLA membranes loaded with silver nanoparticles in terms of
antimicrobial action on wound infection, promoting more effective wound cleansing and healing compared to
unmodified samples. Ch/PLA membranes modified with AgNPs showed a moderately pronounced inflammatory
process with necrotic tissues and granulation tissue on day 3. By day 10, mature granulation tissue formation with
minimal inflammatory infiltration was observed, and by day 21, the tissues were characterized by fibrotic changes
with a slight inflammatory response, indicating effective wound healing. A comprehensive evaluation of these new
materials, which demonstrate improved physical, chemical, and biological properties in vitro and in vivo,
underscores their potential for biomedical applications in tissue engineering and regenerative medicine.
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