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1. Incepranjiiina po60Ta IPUCBIYE€HA BCTAHOBJIEHHIO OCOOIMBOCTEN MOP(HO-METa00JIiYHOrO CTaHY ME3EHXIMaJIbHUX
CTPOMaJIbHUX KJIITMH i KiTuH inii HeLa y TpuBMMIpHUX ajibriHATHUX HOCISX Pi3HOI apXiTEKTypU 3a YMOB
HU3BbKOTEMIIEpaTypHOro 30epiraHHs 3ajle>KHO BiJi MIKpOOTOUYEHHS i MOy toI0unx PakTopiB. Y pobOTi LOCHIIKEHO
yMOBU (OPMYBaHHS aJIbIiHATHUX MiKpoc@ep i KaIicysl CTPYKTYpU «sAp0—-0060JI0HKA», BILJIMB CKJIaAy BHYTPilIHbOI
($azu Ha MOpGO-QYHKIIOHANBHUN CTAH KIIITUH, @ TAKOX POJIb MOJYJIIOI0YNX (PAKTOPIB Y 30€pEKEHHI
SKUTTE3NATHOCTI Ta METab0JIiYHOI aKTUBHOCTI KJIiTHH. BU3Ha4eHO TexHOJIOTiYHi napametrpu GOpMyBaHHS KaIlCyJl
CTPYKTYPH «SIpO—000JIOHKa» 3 KyJIbTypajlbHUM CEPEeNOBUILEM Ta >KeJIaTUHOBMiICHUMU siipamu. [TokasaHo, 1110
cTabisibHe (POPMYBAHHS KaIlCyJl 3a6€3I1€4yEeThCs 32 ONTUMAJIbHOTO CIiBBiJHOIIEHHS IIBUAKOCTEN IIOTOKIB sipa i
000JIOHKH, HalIPyTH Ta BiJICTaHi [0 rejieyTBOPIOBAJIbHOTO PO3YMHY. BCTaHOBIIEHO, 1110 KOHLIEHTPALLisl )KeJIATUHY Y

CKJIafi siapa icTOTHO BILIMBa€ Ha MOPQOJIOTIYHY SIKiCTb, CTabIIbHICTD KaIICYJI i IPOCTOPOBY OPraHizallio



ME3€HXIMaJIbHUX CTPOMAJIBHUX KIITHH. JIOCTiIKeHO (isniHi MeXaHi3MU KPiONOWKOIKEHHS B riipOreIeBUxX
cucremax y npucytHocti 10 % IMCO. ITokasaHo, 10 BBefeHHs aHTu@puaHoro 6inka III Ta fioro KOH'torariB i3
30JI0TUMHU HAaHOYACTUHKAMU 3MiHIOE MapaMeTpu KpUCTaiisalii, crpusie GOpMyBaHHIO IPiOHIMINX KPUCTAJIB JIbOLLY,
0obMexXye iX IoJanbMniA PiCT Mif, Yac OXOJIOIPKEHHS Ta MifBUIIye €(PEKTUBHICTb KDIOKOHCEPBYBAaHHS KJIiTHH.
3acrocysanns koH'toraty BSPP-3HUY-A®FIII 3a6e3nevyyBaso NifiBUILEeHHS KiJIbKOCTI JKUTTE3JaTHUX KIIITHH i
30epeskeHHs iXx MeTaboJ1iYHOi aKTMBHOCTI IOPIiBHSHO 3 KOHTpoJieM. [Toka3aHo, 10 cKjaj BHYTPIlIHbOI a3y Karcyi
BM3HA4Ya€ XUTTE3ATHICTb, META00JIIYHY aKTUBHICTb i IPOCTOPOBY opraxiszaniio MCK mnif yac Ky/ibTUBYBaHHS. Y
Karlcysiax i3 KyJbTypaJlbHUM CE€pefoBUIIEeM Ta 2,5 % >KeIaTUHOM XXUTTE3AATHICTb KIIITUH 3aIuIIasacs epeBasKHO
Bumolo 3a 90 %, Tofi K MiIBUIIEeHHS KOHLIEHTpalii )keJlaTUHy 10 5—7,5 % cynpoBoKyBasocs: GOpMyBaHHIM
KOMITAaKTHUX MYJIbTUKJIITUHHUX arperaris i 3HI>KeHHSIM (PYHKIiOHAJIbHUX [TOKa3HUKIB KJIITUH. BCTaHOBJIEHO
nepesary ajbliHaTHUX HOCIIB HaJj MOHOLIAPOBOIO KyJIbTYPOIO 3a YMOB 36epiranHs npu +22 °C. IHKancynuisg KT
B asibriHaTHI Mikpoc@epu Ta KalCyIu CTPYKTYPHU «sIpo—0060JI0HKa» 3abe3redyBasa 6iybll CTabiibHE 30€pesKeHHs
SKUTTE3MATHOCTI Ta MeTabostigHoi akTuBHOCTI MCK i kitituH Hela. I MCK y moHOMmAapoBiil KyJIbTypi Ha 7-My 100y
JKUTTE3IATHICTb 3HIKYBasacs NpubausHo 10 33-38 %, Tofi K y ckilafi anbriHaTHUX HOCIiB 3ayumanacs Ha piBHi
70-85 % 3anesxxHo Bif Tumy cucremu. [Tokazano, mo MCK y ckiazi anbriHaTHUX Mikpocdep XxapakTepu3yloThCsl
HIDKYMM 6a3aJIbHUM piBHEM aKTUBHUX (POPM KUCHIO Ta MEHII BUPAKEHOIO BiTIOBINI0 Ha iHIYKOBaHUM
OKCUJIATMBHUI CTpeC [IOPiBHSHO 3 KJIiTUHAMU MOHOLIAPOBOI KyJIbTypU. Lle CcBifunTh Ipo (pOpMyBaHHS Y
TPUBUMIPHOMY aJIbTiHaTHOMY MiKPOOTO4Y€HH] 6iJbII CTabiIbHOTO PEOKC-CTaHy, 0 MOXe O6YTH OJHUM i3
MeXaHi3MiB MiABUILEHOI CTIMKOCTI KIIITUH MiJ, 4yac aMOieHTHOro 36epiraHHs. BctanoBneHo, mo nisg GPP-2 na MCK
npu 36epiranHi 3a +22 °C 3a/1e>XUTh Bifl TUITY MIKPOOTOYEHHS Ta Halbisbll BUPaskeHO IIPOSIBIISIETbCS Ha PiBHI
MeTabosiyHoi akTUBHOCTI. [n1s KnituH HeLa iHkancyssuis Takox 3abe3redyBasia BUILi TOKa3HUKY 30€PEKEHHS
MOPiBHSIHO 3 MOHOIIAPOBOIO KyJIbTYPOIO, OOHAK Binnosins Ha OPO-2 Gyna cnabmoro. OTpumaHi pe3yibTaTi
[IOTJIMOJIIOIOTH YSIBJIEHHSI [IPO POJIb APXiTEKTYPU ajlbliHaTHUX HOCIIB, CKIaly BHYTPIlIHbOTO MiKPOOTOYEHHS],
pelloKkc-cTaHy Ta TpodiuHoi cTuMyIIsILii y 30epeskeHHi KiliTUH. Pe3ysibTaTi poOOTH MOXKYTb OyTH BUKOPUCTaHI [1J1s
PO3POOKU TEXHOJIOTiN KPIOKOHCEPBYBAHHSI, KOPOTKOCTPOKOBOTO aMOi€HTHOTO 30€piraHHs i TpaHCIOPTYBaHHS

KJIITUHHUX [IPOIYKTIB.

2. The dissertation is devoted to the investigation of the morpho-metabolic state of mesenchymal stromal cells and
HelLa cells encapsulated in three-dimensional alginate-based carriers of different architectures under low-
temperature storage depending on the microenvironment and modulating factors. The dissertation is devoted to
the experimental substantiation of approaches for low-temperature and ambient-temperature storage of cells
encapsulated in alginate carriers of different composition and spatial organisation. The study investigated the
conditions for the formation of alginate microspheres and core-shell capsules, the influence of internal phase
composition on the morpho-functional state of cells, and the role of modulating factors in maintaining cell viability
and metabolic activity. Technological parameters for the formation of core-shell capsules containing culture
medium and gelatin-based cores were determined. Stable capsule formation was achieved under optimised flow-
rate ratios of the core and shell phases, applied voltage, and distance to the gelation solution. Gelatin
concentration within the core was shown to significantly affect capsule morphology, structural stability, and the
spatial organisation of mesenchymal stromal cells (MSCs). The physical mechanisms of cryoinjury in hydrogel
systems containing 10% DMSO were investigated. The introduction of antifreeze protein III (AFPIII) and its
conjugates with gold nanoparticles (AuNPs) altered crystallisation parameters, promoted the formation of smaller
ice crystals, limited further crystal growth during cooling, and improved cell cryopreservation efficiency. The
BSPP-AuNP-AFPIII conjugate increased the number of viable cells and preserved metabolic activity compared to
the control group. It was shown that the composition of the internal capsule phase determines the viability,
metabolic activity, and spatial organisation of MSCs during cultivation. In capsules containing culture medium and
2.5% gelatin, cell viability remained predominantly above 90%, whereas increasing gelatin concentration to 5-7.5%
resulted in the formation of compact multicellular aggregates and reduced functional activity. The advantages of
alginate-based carriers over monolayer culture during storage at +22 °C were demonstrated. Encapsulation of cells
in alginate microspheres and core-shell capsules provided more stable preservation of viability and metabolic



activity of both MSCs and HeLa cells. In monolayer culture, MSC viability decreased to approximately 33-38% by
day 7, whereas in alginate-based carriers it remained above 70-85%, depending on the carrier type. MSCs
encapsulated in alginate microspheres exhibited lower basal levels of reactive oxygen species and a less
pronounced response to induced oxidative stress compared to monolayer cultures. These findings indicate that
the three-dimensional alginate microenvironment promotes a more stable redox state, which may contribute to
enhanced cell resistance during ambient-temperature storage. The effect of fibroblast growth factor-2 (FGF-2) on
MSCs during storage at +22 °C depended on the type of microenvironment and was most pronounced at the level
of metabolic activity. Encapsulation also improved preservation outcomes for HeLa cells; however, their response
to FGF-2 stimulation was limited. The obtained results expand current understanding of the role of alginate carrier
architecture, internal microenvironment composition, redox state, and trophic stimulation in cell preservation.
The findings may be applied in the development of technologies for cryopreservation, short-term ambient-
temperature storage, and transportation of cell-based products.
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