O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U000549

Jep>kaBHHH peecTpaliliHui HOMep: 0123U102365

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrtpamnii: 09-01-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: BcraHoBiieHHSI OCHOBHUX NapameTpiB chepoinoyTBopeHHs Ta MOpPOoPyHKIIOHATEHOTO IPOdiIo
17151 TPUBUMIDHUX KJITUHHUX CTPYKTYP HU3BKOIO Ta CEPENHBOrO (CPepoifiB), a TAKOXK BUCOKOTO (arperaris)
CTYII€HSI TeTEPOTe€HHOCTI. BU3HaYeHHs Ha OCHOBI (i3MKO-MaTEMAaTUYHOTO MOJIE/IIOBAHHS ONITUMAJIbHUX Yacy
iHKy6aljii 3 KpiOIIPOTEKTOPOM Ta MIBUAKOCTI OXOJIOIPKEHHS IJ1s1 KOSKHOTO BUAY cdepoifiB Ta arperaris. Arpoobatiis
PO3pO6JIEHUX TEOPETUYHO PEKMMiB KPIOKOHCEPBYBAHHS /1711 TPUBUMIPHUX CTPYKTYP Pi3HOTO CTYI€HS
reTepOreHHOCTI, OLliHKa 306epeskeHoCcTi MOphOoPyHKLiOHANIBHOTrO Npodinio cepoimiB, arperaris Ta KJIIiTHH Y

iXHBOMY CKJIAJ].
ITouaTok eramy: 01.2023
3aKkiH4yeHH4 eTamy: 12.2023

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

I11. BinomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0cooH (a60 ITIB ¢izuyHOi 0c00H): IHCTUTYT IPOGIEM

Kpiob6ioJiorii i KpiomenguuyHy HanioHanpHOI akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 03534630

Micue3HaxoaKeHHS: By [lepesiciaBcbka, Oy, 23, M. XapkiB, XapKiBCbKUI p-H., XapKiBcbKa 0611, 61016,
Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujoHasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380573734143, 380573733084

IV. BimomocrTi nipo cniBBUKOHaBIIiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTuuHmii 06car ¢piHaHcyBaHHS (THC. rpH.): 800.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KpiokoHcepByBaHHS TPMBYMIPHUX KJIITUHHUX CTPYKTYP Pi3HOTO CTYIEHIO reTepOreHHOCTi Ha OCHOBI (Pi3UKO-

MaTEMATNYHOTO MOJE/IIOBAHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Cryopreservation of three-dimensional cellular structures of various degrees of heterogeneity based on physical
and mathematical modeling

Pedepar yKpaiHCBKOIO:

O06'eKT DOCIiKEHHS — OCMOTUYHI XapaKTePUCTUKY FOMOT€HHUX TPUBUMIPHUX KIITUHHUX CTPYKTYP (cdepoiziB),
OTPUMAaHUX 3 ME3€HXIMaJIbHUX CTPOMaIbHUX KiIiTUHU (MCK) nopocsioi moauny i kiituH jiHii L929 ta
reTepOreHHNX TPUMBMMIPHUX KIIITUHHUX CTPYKTYP (CPEPOoifiB i arperaris), OTPUMAHUX 3 BUXiIHUX Ta
IIPeKyJIbTUBYBAaHUX HEMpaJbHUX KIIITUH HOBOHAPOPKEHUX 1IypiB. MeTa po6oTy — Ha OCHOBI (pi3nKo-
MaTeMaTU4YHOI'O MOJEJI0OBAHHS [IPOLIECiB MAaCONIEPEHOCY Ta €KCIIEPUMEHTAIbHUAX JAHUX BU3HAYUTU ONITUMAJIbHI
napameTpy KpiOKOHCEPBYBAHHS (Yac iHKyballii B Kpio3axMCHOMY CepefoBUIIi Ta BUIKICTb OXOJIOTKEHHS)
TPUBUMIPHUX KJIITUHHUX CTPYKTYP Pi3HOTO CTYIEHIO reTepOreHHOCTi (cdepoiniB Ta arperaris). BusnaueHo, mo
dopmMyBaHHS SIK roMoreHHux (kiaituHamu L929 yu MCK), Tak i rereporeHHuX (HelpajJbHUMU KIliTUHAMU) cPepoinis
y Kparji, Y4 Ha He a[iIre31BHill TI0BEPXHi BifloyBaeThCs MPOTArom 3-5 71i6 KyJIbTUBYBaHHS. [Ipy GopMyBaHHs y
Kparuti chepoiznis 3 MCK ontumanbHOI0 KOHIeHTpali€eo KiaiTuH € 3x103 - 5x103 knituH /Kparnsio, 06'eMomM 30 MKJI,
a npu ¢popmyBaHHi cPepoifiB 3 HelpaJbHUX KIIITUH ONTHMaJbHOIO KOHIEeHTpaljelo € 12x103 - 20x103
KJIITHH /Kpano, o6'emom 20 MKJ1.3a po3paxyHKamMu (isMKO-mMaTeMaTUYHOIO MOJIEJII0BAaHHS BUSHAYEHO, 110
ONTUMAJIbHUM PEXMMOM KPiOKOHCEPBYBaHHS cepoifiB 3 KiiTuH LI29 € oxonomkeHHs y npucytHocTi 10% IMCO
3i mBuaKicTio 1,5-2 rpan/xB 1o -80° C 3 HACTYITHUM 3aHyPEHHSIM Yy Pifkuii a3oT, a 3 MCK nonyHN — 0X0JI0IKEHHS
3i mBupKictio 0,75 rpag,/xB B npucyTHOCTI 7.5% IMCO 1o -40 °C 3 nojanbpliuM 3aHyPEHHSIM y pinkuil a30T. Takox
BM3HAYEHO, 10 ONTUMAaJIbHUN Yac ekBini6bpanii 3 IMCO cdepoiniB 3 HelipanbHUX KITUH cKiajae: npu 50 C -
(146+20) c; pu 150 C - (66+9) c; mpu 250 C - (60+6) c; mpu 350 C - (18+5) c. OnTuManbHUE Yac eksinibparii 3
IOMCO arperatiB HelipanbHUX KITUH ckianae: mpu 5o C - (119+16) c; npu 150 C - (62+7) c; mpu 250 C - (34+6) c; ipu
350 C - (19£6) c. OnTMasnbHa WBUIKICTb 0X0JI0AKeHH B pucyTHOCTi 10% JIMCO reteporeHHux cepoifis

HelpasbHUX KJITUH 3HaX0OUTbCs B Mexax 0,75 : 1 rpan /XB.

Pedepar aHIJIiHCBKOIO:

The object of study is osmotic characteristics of homogeneous three-dimensional cellular structures (spheroids)
obtained from adult mesenchymal stromal cells (MSCs), L929 cells and heterogeneous three-dimensional cellular
structures (spheroids and aggregates) obtained from the initial and precultured neural cells of newborn rats. The
aim of this work is to determine the optimal parameters of cryopreservation (incubation time in a cryoprotective
environment and cooling rate) of three-dimensional cellular structures of different degrees of heterogeneity
(spheroids and aggregates) based on physical and mathematical modeling of mass transfer processes and
experimental data. It was found that the formation of both homogeneous (L929 cells or MSCs) and heterogeneous
(neural cells) spheroids in a droplet or on a non-adhesive surface occurs within 3-5 days of cultivation. When
forming spheroids from MSCs in a droplet, the optimal cell concentration is 3x103 - 5x103 cells /droplet in a
volume of 30 pL, and when forming spheroids from neural cells, the optimal concentration is 12x103 - 20x103
cells/droplet in a volume of 20 pL. According to the calculations of physical and mathematical modeling, it was
determined that the optimal mode of cryopreservation of spheroids from L929 cells is cooling in the presence of
10% DMSO at a rate of 1.5-2 degrees/min to -80 °C followed by immersion in liquid nitrogen, and from human
MSCs - cooling at a rate of 0.75 degrees /min in the presence of 7.5% DMSO to -40 °C followed by immersion in
liquid nitrogen. It was also found that the optimal time of equilibration with DMSO for neuronal cells spheroids is:



at 5 °C - (146+20) s; at 15 °C - (66+9) s; at 25 °C - (60+6) s; at 35 °C - (18+5) s. The optimal cooling rate in the
presence of 10% DMSO of heterogeneous spheroids of neural cells is in the range of 0.75:1 deg/min.

Impexc YIK: 57.086.13;57:536.483, 576.31.015.3:57.086.13:519.876.5:601.2
Koau TemaTHYHHUX PYOPHK: 34.03.33

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: Cykay Onekcanap Mukosaiiosuy
HayKoBHI CTYIiHb: 11.6.H.

Buene 3BaHHS: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: KpiokOHCEpByBaHHS TPUBUMIPHUX KIIITMHHUX CTPYKTYP PIi3HOTO CTYIIEHIO

FeTepOTCHHOCTi Ha OCHOBI CbiSI/IKO—MaTeMaTI/I‘IHOI‘O MOOEJIIOBAHHSA

Hazpa HTII aHrsi#icbKo0: Cryopreservation of three-dimensional cellular structures of various degrees of

heterogeneity based on physical mathematical modeling
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: 6ioJi0ris, MEJULIMHA
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: ®opmysanus sk romorennux (kairunamu L929 yu MCK), Tak i rereporeHHux (HENpasbHUMU
KiiTUHaMu) cepoifiB y Kpari Bii6yBaeTbCst MPOTITroM 3-5 i6 KyibTUByBaHHS. ONTUMaIbHOIO KOHILIEHTpALLi€elo
MCK npu ¢popmyBanHi chepoizis € 3x103 - 5x103 ki1iTHH /Kpariio, ONTUMaIbHUI 06'eM Kparyi ckuagae 30 MKIL
Jns popmyBaHHA cepoifiB HeNpaTbHUMU KIIITUHAMK OOOB’I3KOBUM € €Tall iX IPeKyIbTUBYBAaHHS. ONTUMAaJIbHOIO
KOHLIEHTpAallielo PeKyJIbTUBOBAHUX HENPaIbHUX KJIITUH I1pY pOpMyBaHHI HUMU cepoifiB y kpamii e 12x103 -
20x103 KJIiTHH /KpaIIo, a ONTUMabHIM 06’'eMoM Kparli — 20 MxJ1. Ha 0CcHOBI (i3KO-MaTEeMaTUYHOTO
MOJ€JIIOBaHHS BU3HAYEHO, 1[0 ONTHMAaJIbHUM PEKMMOM KPiOKOHCEPBYBAaHHSI TOMOTreHHUX cdepoiniB 3 kiiTuH L929
€ ix oxonopyxeHHs y npucytHocTi 10% JMCO 3i mBupkictio 1,5-2° C/xB 1o -80° C 3 HACTyIIHUM 3aHYPEHHSIM Y
pigkuit a3oT. ONTUMaIbHUM PEXUMOM KPiOKOHCEpPBYBaHHS cepoinis 3 MCK 10a1HN € 0X0JI01KEHHS 3i
mBupkicTio 0,75° C /xB B ipucyTHOCTi 7,5% IMCO no -40°C 3 nogasnpiiumM 3aHyPEHHSIM y pinkuil a3oT. s
cdepoinis 3 HelpaJbHUX KIITUH ONTUMAaJbHUM Yacom ekBiniopariii 3 IMCO mnpu 5o C € 146 ¢, a onTuManibHOI0
IIBUAJIKICTIO OXOJIOIPKEHHS B npucyTHOCTI 10% JIMCO - 0,75 : 1 rpan /xB. OTpuMaHi AaHi € TiAIPyHTIM AJ1s
PO3POOKU [TPOTOKOJIiB OTPUMAaHHS Ta KPIOKOHCEPBYBaHHS TPMBUMIPHUX KJIITUHHUX CTPYKTYP Pi3HOTO CTYIEHIO

reTepOTreHHOCTI.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: TToninmenns SkocTi XUTTA Ta 310POB' HACENIEHHS,

e(EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

BnyiuB HTII Ha moBKiJjjisa:

BnposapaskeHHst HTII: He snpoBamkeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:

Crio>KuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:

IX. Bi6siorpadiuHuii onuc

Sukach O., Ochenashko O., Vsevolodska S. Cryopreservation of rat fetal neural cells as a component of suspension
and aggregates. 60 Annual Meeting of the Society for Cryobiology “Cryo-2023” 25 - 27 July 2023, Minneapolis, USA.

P9Il

Vsevolodska S.0., Sukach O.M., Ochenashko O.V. Features of formation and cryopreservation of spheroids from

brain cells of newborn rats 47th Annual International Conference of Young Scientists "Cold in biology and

medicine: current problems in cryobiology, transplantology, and biotechnology”, Kharkiv, May, 25 2023 / The
Institute for Problems of Cryobiology and Cryomedicine of the NAS of Ukraine - Kharkiv, 2023. P. 12.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
Bcesosnopceka CaiTsiaHa BosogymipiBHa

Kosanenko Irop ®enoposuy
(x.0.H.)

KoBasenko CaiTsiaHa €BreH'eBHa
(x.6.H.)

Ouenamko Osbra BagumiBHa
(x.0.H.)

Cupopenko Oubra CepriiBHa
(x.6.H.)

Tpydanos Oser BuktoposBuy
(x.6.H.)

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

[Terpenko Onekcangap KOpintoBuy
1. 6. H., 03.00.19

JaHnbko KarepuHa BikTopiBHa

+38 (066) 788-82-15




