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1. Cikay A.B. Po3po6ka paHOBUX MOKPUTTIB HA OCHOBI MPUPOJIHUX MOTiCAXapU/IiB Ta iX KOMILJIEKCIB. —
KBanigikaniiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS JOKTOpa
dinocodii y ranysi 3HaHb 10 «[IpupogHuyi Hayku» 3a crienianbpHicTio 102 «XiMisg». — HajioHanbHUN yHiBEpCUTET
«KueBo-MorusnsHcbKa akageMis», Kuis, 2026. lucepraiifina po6oTa IpUcBsYeHa po3po0iLii rosicaxapugHux
MaTpuLlb 3 6aKaHUMU CTPYKTYPHUMU Ta (PYHKI[IOHAJIbHUMU BJIACTUBOCTIMMU 17151 POPMYBAHHS Cy4YaCHUX PAaHOBUX
IOKPUTTIB. 711 IbOTO BILOCKOHAJIEHO METOAUKN (POPMYyBaHHS, 110 3a6€311€4yI0Th YTBOPEHHS PaHOBUX IIOKPUTTIB,
sIKi MOEIHYIOTh €(DEKTUBHE BOJIOTOYTPUMYBAHHS 3aBISIKM KOHTPOJIIO HAOyXaHHS, IOPYBATOCTI, 10 MOTEHLIHO
3abesnevye ra3000MiH Ta CIIpusie IPULIBUIIEHHIO 3aTOE€HHS PAHU, CTabisIbHY CTPYKTYPY Ta 34aTHi 10
KOHTPOJIbOBaHOI i pH-4yT/INBOi OCTaBKM aKTUBHUX (papmaleBTUYHUX iHrpezieHTiB (API). Okpim TOro, AOCIIIKEHO
MOXJIMBICTb iMMOOGiizanii B cpopmoBani marputi AQI pisHoi xiMiuHOI npupoay Ta ix Kom6iHalil 171 BUBYEHHS
BIUIMBY CIIOCOOY iX iMMOOGisi3alii Ha BUBiZIbHEHHS Ta TEPANEBTUYHUI ePEeKT aHTUOAKTEPiaIbHUX PAHOBUX

IIOKPUTTIB. B TekcTi gucepTanii npeacTaBaeHo Miaxis 4o LiIeCIPSIMOBAaHOIO PETYJIIOBAHHS BIACTUBOCTEN



asbriHaTHUX IUTiBOK XiMiYHOIO Moaudikallielo ayibriHaTy Ta BapiloBaHHSM JpKepesia HoHiB Ca2+, mo 3a6e31e4yloTh
3mKMBaHHIL. [TokazaHo, o0 MoaudikyBaHHS aybriHaTy OKTaH-1-aMiHOM PO3IIKPIOE MOKJIMBOCTI iMMOGini3anii
rigpogobHux Ta ampidinbuux ADI 3aBIsSKYU MillesI0yTBOPEHHI0. OKpiM TOr0, BUKOPUCTAHHS OKTaH-1-aMiny s
(opMyBaHHS abliHATHUX IIiBOK 3a6€31€4nsIo 30iybeHHs pH-4yTIMBOCTI Ta IPOJIOHTOBAHOCTI BUBiJIbHEHHS
€TOHIIO [TIOPIBHAHO 3 MaTPULISIMUA Ha OCHOBI HATpIi1 anbrinaTy. MeTos 3mrBaHHA MoHamu Ca2+, 10 YTBOPIOIOTLCS
Iif, YaC pPO3KJIaJaHHS OUCIIEProBaHUX B M0JIiCaXapUIHi MaTPULi MiKpO4aCTMHOK KaJIbLUTY JOCIIIKEHO Ta
BMKOPHMCTAHO /1J15 [1I0KpalleHHs IOPYyBaTOCTi HOHHO 3IIMTUX IJIIBOK HA OCHOBI ajbriHaTiB. B Takuii cnoci6 iioHu
Ca2+ in situ 3mKUBaIOTh MOJicaxapyAHi JIAHIIOTY, a B MiCLAX PO3KJIaJaHHA MIKPDOYaCTUHOK YTBOPIOIOTLCS
Makpornopu. Takuil MeTo, 3aCBifuMB BapiabesbHICTh aIbTiHATHUX TUTiBOK, 3MUTHUX Ca2+ K CUCTeM JOCTABKU JIKiB,
Ile 3MiHa cI10co0y BBeIEHHS HOHIB paJyKaJbHO BIUIMBAaE Ha NPO@iib BUBiIIbHEHHS iIMMOOGiizoBaHoro AQI.
BcTaHOBIIEHO, IO €TOHIM B IPUCYTHOCTI MiIKPOYaCTHMHOK KaJbLIUTY COPOYETHCSI HA IOTO MOBEPXHI, 0 CIPUYUHSIE
sokasnizauio AQI B yTBOpeHUX MiJ] yac 31IMBaHHS MaKpOIopax. B pe3ysbTaTi IIiBKM HE3aJ1eXXHO Bill NpUpoan
noJsricaxapuagHoOI MaTPULLi XapaKTePU3YIOThCS IMITYJIbCHICTIO BUBIJIbHEHHS, 110 3HAYHO BiIPi3HAETHCS Bifl IIJIIBOK,
3IIMTUX KJIACUYHUM CIIOCOOOM. B pe3ysbTarti JOoCii>KeHHs po3po06JIeHO Ta BUBYEHO BJIACTUBOCTI IJIIBOK HA OCHOBI
KOMIIJIEKCY HATPil ajibriHaT-XiTO3aH, a TaKOX iX MOJIMUQiKOBaHOI Bepcii, HAIOBHEHOI HATPiii rialypoHaToM. g
$hopMyBaHHS IIJTIBOK BUKOPHUCTAHO METOJ, IPUrHiYeHHs HTOHHUX B3a€MOJIIH 110 HiBEJIIOE eJIeKTPOCTATUYHI B3aeMOZi
MiX nosicaxapugamu. Ha ocHOBI IOpPiBHSIHHS PH-4yT/IMBOCTI Ta CTyI€HiB HabyXaHHS OJlep>KaHUX IIJIIBOK
BCTAHOBJIEHO, L0 CHiBBiAHOIEHHS nosicaxapufis 1:1 € onTuManbHUM. BuBYeHHS cpOpMOBaHUX IJIiIBOK 3aCBiAUNIIO,
o KBr BUKOHYe NOABIIIHY (QYHKILiI0: ar€HTa, 10 CTBOPIOE MIOHHY CUJIy Ta IOPOYTBOPIoBaYa. HanoBHEHHSI MJ1iBOK
HaTpill riaslypoHaToOM 3a6€e311e4nsio 30ibIIeHHSI PO3BUHEHOCTI [I0PYBaTOI CTPYKTYpU Ta 3MEHILEHHSI LIOPCTKOCTI
NoBepXHi. BogHouac o6uaBa TUIN IJIiBOK Micjst BUMMBaHHS KBr 3acBifumniy 36€peskeHHs CTPYKTYPHO]
CTabiNbHOCTI, 1110 POOUTD iX NEPCIEKTUBHUMU KaHAUAATAMU JJIs PAHOBUX MIOKPUTTIB, 11I0 MOKYTb 3a0€311€YUTH
MeXaHIYHUU 3aXMCT PaHu 6e3 CTBOPEHHS! OKJI03ilHOTOo edekTy. [IpogeMOHCTPOBAaHO MOKIMBOCTI CPOPMOBAHUX
MOJIiesIeKTPOJIITHUX TUTIBOK /10 iMMOGinizanii MmogenbHux ADI 3a mormomMoroio cTpaTeriit CiniBocagpykeHHs Ta COpOILii.
BuBueHHS MOpoJIorii OTPMMaHUX [IOKPUTTIB 3aCBiJ4MJIO BIVIUB CIOCO0Y iMMOoOGinizanii ADI Ha MIKPOCTPYKTYpY:
cop6buis A®I npusBoguTh 10 GopMyBaHHS GinbLI PO3BUHEHOI TOBEPXHi. BcTaHOBIEHO BIIJIMB XiMiuHOI Tprpoau Ta
criocoby iMmobinizanii Ha pH-uyT/uBiCTb Ta KiHeTuKy BuBinbHeHHS ADI. XiTo3aH 3B'3ye aHioHHiI ADI, 110
CIipy4uHsie pH-4YyT/IMBICTb Ta IIPOJIOHTOBaHICTh BUBiNbHEHHS. HaToMicTb KaTioHHI ADI maiike He B3aeMOJIiIOTb 3
aJIbriHaTOM, IO 3MEHINy€ BIJIMB MaTpULi Ha npodinb Ta pH-4yT/IMBiCTL BUBiIbHEHHS. BBEeIeHHS HaTpil
riaJlypoHaTy SIK HallOBHIOBAayYa aJIbriHAT-XiTO3aHOBOI MaTpHLii 3BMEHIIYE KiIbKiCTb 3B's13KiB aHioHHMI ADI-XiTO3aH,
CIIpYSIOYY OisIbLI MIBUAKOMY BUBLIBHEHHIO, Maii’ke He BIIJIMBAOYM Ha iIMMOOGisTi3allilo Ta BUBIJIbHEHHSI €TOHIIO.
JocnimkeHHs aHTHOaKTepiaJbHOI aKTUBHOCTI IIJTiIBOK 3 iMMO6i/1i30oBaHUMU aHTUOaKTepianbHUMU ADI Ta ix
KOMbiHali€10 3 pi3HOI0 KOHIEHTPALLi€I0 BiTHOCHO ABOX MmTaMiB E. coli 3acBifumnio Haib6inbIl BUpaXKeHy
aHTHUOaKTepiabHYy [Iil0 IJIiBOK 3 CIiBOCAIPKEHUM LUITPOQIIOKCALITHOM, a I0r0o KOMOIHYyBaHHSI 3 €TOHIEM [103BOJISIE
30eperTu piBeHb aHTHMOAKTEPiaJbHOI aKTMBHOCTI 32 IBOKPATHOT0 3MeHIIeHHs BMicTy AQI. Kito4oBsi csioBa: paHoBi
IIOKPUTTSL, NOJTicaxapuau, MOJTieIeKTPOJIiTHI KoMIiekcy, moaudikyBaHHs, HabyxaHHS, IOPYBaTiCTh, COPOILLid,
IOCTaBKa JIiKapChbKUX 3aC006iB, BUBIIIbHEHHS JIiIKAPChKUX 3aC00iB, pH-4yT/UBICTB, Timporesb, aHTUOaKTEpiajibHa

aKTUBHIiCTb, MOpdoutoris, I4 cnekTpockomnis, qudepeHLiiHa CKaHyBalbHa KaJIOPUMETPisl.

2. Sikach A.V. Development of wound dressings based on natural polysaccharides and their complexes. -
Qualification scientific work in the form of a manuscript. Thesis to obtain the scientific degree of Doctor of
Philosophy in the Field of Study 10 “Natural Sciences,” Programme Subject Area 102 "Chemistry.” - National
University of Kyiv-Mohyla Academy, Kyiv, 2026. The thesis focuses on the development of polysaccharide matrices
with desired structural and functional properties for the creation of modern wound dressings. For this purpose,
the formation methods were investigated and improved to ensure the creation of wound dressings that combine
effective moisture retention by controlling swelling and porosity, thereby potentially providing gas exchange and
promoting accelerated wound healing, a stable structure, and the capability for controlled and pH-sensitive drug
delivery. In addition, the possibility of various chemical structures of active pharmaceutical ingredients (APIs) and
their combinations immobilisation into the formed matrices was investigated to evaluate the influence of the



method of their immobilisation on the release and therapeutic effect of antibacterial wound dressings. The text of
the dissertation presents an approach to the targeted regulation of the properties of alginate films by chemical
modification of alginate and variation of the source of Ca2+ ions that provide crosslinking. It is shown that the
modification of alginate with octane-1-amine expands the possibilities of immobilisation of hydrophobic and
amphiphilic APIs due to micelle formation. In addition, the use of alginic acid octane-1-amide for the formation of
alginate films provided an increase in pH sensitivity and prolonged release of ethonium compared to matrices
based on pristine alginate. The method of crosslinking with Ca2+ ions, which are formed during the decomposition
of calcite microparticles dispersed in a polysaccharide matrix, has been investigated and used to improve the
porosity of ion-crosslinked films based on alginates. In this way, Ca2+ ions in situ crosslink polysaccharide chains,
and macropores are formed in the places of decomposition of microparticles. This method has demonstrated the
variability of alginate films crosslinked with Ca2+ as drug delivery systems, where changing the method of ion
introduction radically affects the release profile of the immobilised API. It has been established that ethonium in
the presence of calcite microparticles is sorbed on its surface, which causes localisation of the API in the
macropores formed during crosslinking. As a result, the films, regardless of the nature of the polysaccharide
matrix, are characterised by a rapid release, which is significantly different from films crosslinked by the classical
method. As a result of the study, films based on the sodium alginate-chitosan complex were also developed and
studied, along with their version loaded with sodium hyaluronate, based on the method of ionic interactions
suppression. Comparison of pH sensitivity and swelling showed that a 1:1 ratio of polysaccharides is optimal. KBr
acts as both an agent for ionic strength regulation and as a pore filler. Loading the films with sodium hyaluronate
increased the porous structure and decreased surface roughness. After leaching of KBr, both types of films
preserved structural stability, making them promising as wound dressings that provide mechanical protection
without creating an occlusive effect. The ability of the formed polyelectrolyte films to immobilise model APIs using
co-precipitation and sorption strategies was demonstrated. Morphological analysis revealed that the
immobilisation method impacts the microstructure, with API sorption resulting in a more developed surface.
Additionally, both the chemical nature of the APIs and the immobilisation method affect the pH sensitivity and
release kinetics. Chitosan binds anionic APIs, causing pH sensitivity and prolonged release, whereas cationic APIs
interact minimally with alginate, which limits the matrix's influence on its release profile and pH sensitivity. The
incorporation of sodium hyaluronate as a filler in the alginate-chitosan matrix reduces anionic API-chitosan bonds,
which facilitates faster release and has minimal impact on the immobilisation and release of ethonium.
Antibacterial study against E. coli strains indicated the most pronounced activity with films containing co-
precipitated ciprofloxacin. Combining ciprofloxacin with ethonium preserved antibacterial activity against
pathogenic E. coli while reducing the APIs content by half. Keywords: wound dressings, polysaccharides,
polyelectrolyte complexes, modification, swelling, porosity, sorption, drug delivery, drug release, pH-sensitivity,
hydrogel, antibacterial activity, morphology, IR spectroscopy, differential scanning calorimetry.
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o Sikach A., Bubela H., Konovalova V., Kolesnyk I. Porous sodium alginate hydrogel films for immediate release
drug delivery systems // Chemistry & Chemical Technology. - 2024. Vol. 18, no. 4. P. 524-534.
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