O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U002012

Jep>kaBHUH peecTpaniliHuI HOMeP: 0122U000856

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 07-02-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: BuzHaueHHs1 OCHOBHUX IapaMeTpiB yTBOPEHHS reTeporeHHux chepoiis 3i

CTOBOYpPOBUX /TIPOT€HITOPHUX KJITHH Ta IXHIX OCMOTUYHUX XapaKTE€PUCTHUK.
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): IHCTUTYT IPOGIEM

Kpiobiosorii i kpiomenuuuHu HanionanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03534630

Micue3HaxoaKeHHS: ByJ. [lepesicnaBceka, 6y, 23, M. XapkiB, XapKiBcbKU# p-H., XapKiBcbKa 0671, 61016,
Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380573734143, 380573733084

IV. BizomocrTi npo cniBBUKOHaBLiB 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 ynpasiiHHS:

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

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuyHHi 06csar ¢piHaHcyBaHHS (THC. rpH.): 3819.300




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KpiokoHcepByBaHHs cepoiniB 3i CTOBOYPOBUX /TIPOr€HITOPHUX KJIITHH Pi3HOTO IriCTOr€HETUYHOTO [TOXOKEHHS Ha

OCHOBI Cl)iSI/IKO—MaTeMaTI/I‘IHOFO MOIEJIIOBAHHS.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Cryopreservation of spheroids from stem / progenitor cells of different histogenetic origin based on physical and
mathematical modeling.

Pedepat yKpaiHCBKOIO:

O06'eKT JOCIIiIKEHHS — OCMOTUYHI XapaKTepPUCTHUKY FOMOT€HHUX Ta reTeporeHHux cdepoizis (CP), oTpumMaHux 3
KJIITHH Pi3HOTO [iCTOr€HETUYHOTO MTOXO/KEHHS (Me30/lepMa/IbHOTO — Me3eHXiMalbHi cToBOypoBi Kiaitnnu (MCK)
IOPOCJIOi JIIOAVHMU Ta JliHist L929 ¢ibpo61acTononibHMX KIiTHH MULI; €KTOLEPMaIbHOro — HelipasbHi kiituau (HK)
MO3KY HOBOHAPO)KEHUX IIYPiB Ta MOXiHI HEpBOBOro rpebeHIo 3i ClliHaJbHUX IAHTJIiiB HOBOHAPOIKEHUX [TOPOCSIT).
Merta po60TH - BCTAHOBUTU OCHOBHI IapameTpu cepoifoyTBOPEeHHS Ta MOP(POPYHKIIOHANBHOTO Npodito AJ1st
reTeporeHHUx cPepoiniB 3i CTOBOYPOBUX /TIPOTE€HITOPHUX KJIITHH Ta BUSHAYUTH iXHi OCMOTUYHI XapaKTEPUCTUKU Y
pO34nHax KpionpoTeKkTopy gumertunacyiabpoxkeuny (IMCO). TeopeTnuHo po3paxoaHi KoedilieHTu ¢inbrpanii Lp
Ta KoediuieHTy npoHuKHoOCTi kp 17151 Bopu ta IMCO nis psiny 6i000’ekTiB (kitituH, CO, KIIiTUH B 3a71€XKHOCTI Bif
sokanizauii y CP). 3'sscoBaHo, mo AJ1s KIiThH JiHii L929 koediuienTtu Lp i kp € HallbinbpmmMuy 17151 KIITUH B CyCIIeH3ii
Ta 3MEHIIYIOTbCS [7151 KIIITUH y cKiafi cdepoina 3i 36inblu1eHHSIM IIMOMHM iX po3TaiyBaHHs. Po3paxoBaHi
ONTUMAaJIbHI peskumu KpiokoHcepByBaHHs CO 3 kiituH L929 B 3a71€XKHOCTI Bif TepMiHIB KyJIbTUBYBaHHSI. BuzHaueHi
HeoOxiJIHi yMOBHU 11711 yTBOpeHHs cdepoizis 3 MCK i BcTaHOBIIEH] Taki apaMeTpu: I0BEPXHEBO-00’eMHe
BiJHOLIEHHS, OCMOTUYHO HEaKTUBHUI1 06'eM, KoedinieHTy Lp Ta kp 7151 Mosiekysn Boau i Kpionporektopy IMCO,
3HAYEHHS €Heprii akTUBallii ix MPOHMKAaHHS. 32 po3paxyHKamMu Pi3MKO-MaTeMaTUYHOTO MOJIE/IIOBAaHHS BU3HAUEHU
Iliana3oH ONTUMaJbHUX MBUIKOCTEN 0X0JI0IKeHHs cepoinis, orpumanux 3 MCK 0 0,75 : 1 rpag, /xs,
pPeKOMeH0BaHOI0 KoHLeHTpalieo JIMCO € 7.5 % (1 M). BusHayeHO oNTUMasbHY NOCIBHY KOHLIeHTpalio (3-3,5x106
KJIITUH /MJI) Ta 1OBeJ,€Ha HEOOXiHICTb MPEKYIbTUBOBAHHS NPOTAroM 3-5 1i6 njs epekTuBHOro yreopeHHs CO 3
HK. BcranosineHo, 10 epeKTUBHICTb CPepoinoyTBOPEHHS 3 KJIiTHH-TIOXiIHMX HEPBOBOT'O IpebGeHsI MiBUIYETCS Y
pasi nonepesHbOro OTPMMAaHHS MOHOLIAPOBOI KyJIbTYpY ITPU BUKOPUCTaHHI )KUBUJIbHOTO cepenoBuia 3 10 % OTC

Ta HACTYITHOrO I1acaXy y CepeoBUIIe i3 3aMiHHUKamMu cupoBaTku Heripomakc a6o B27.

Pedepar aHIJIiHCBKOIO:

The object of the study is the osmotic characteristics of homogeneous and heterogeneous spheroids (SF) obtained
from cells of different histogenetic origin (mesodermal - mesenchymal stem cells (MSCs) of an adult and the L929
line of mouse fibroblast-like cells; ectodermal - neural cells (NC) of the brain of newborn rats and derivatives of
the neural crest from the spinal ganglia of newborn piglets). The aim of the work is to establish the main
parameters of spheroid formation and morphofunctional profile for heterogeneous spheroids from
stem/progenitor cells and to determine their osmotic characteristics in dimethylsulfoxide (DMSO) cryoprotectant
solutions. Theoretically calculated filtration coefficients Lp and permeability coefficients kp for water and DMSO
for a number of bioobjects (cells, SF, cells depending on localization in SF). It was found that for cells of the L929
line, the coefficients Lp and kp are the largest for cells in suspension and decrease for cells in the composition of a
spheroid with an increase in the depth of their location. Optimal modes of cryopreservation of SF from 1929 cells
were calculated, depending on the terms of cultivation. The necessary conditions for the formation of spheroids
from MSCs have been determined and the following parameters have been established: surface-to-volume ratio,
osmotically inactive volume, Lp and kp coefficients for water molecules and DMSO cryoprotectant, values of the
activation energy of their penetration. According to the calculations of physical and mathematical modeling, the
range of optimal cooling rates of spheroids obtained from MSC is determined to be 0.75 : 1 deg/min, the



recommended concentration of DMSO is 7.5% (1 M).

Impexc YIK: 57.086.13;57:536.483, 57.086.13:576.371:576.7.001.573

Koau TemaTHYHHUX PYOPHK: 34.03.33

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: ITerpenko Onekcannp IOpiitoBud
HaykoBH# CTYHiHB: 1. 6. H.

BueHe 3BaHHSI: nmpodecop

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



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

Hazsa HTII ykpaiHCBKOIO: Crioco6u yTBOpeHHS CHEPOIAIB 3 KIITUH PI3HOTO TiCTOr€HETUYHOTO TTOXOIKEHHS
(Me30mepMasIbHOTO — Me3eHXiMasIbHI cTOBOYPOBi KilitTnHu (MCK) gopocoi mogunu Ta jinis L929
dibpobacTononi6bHMX KIITUH MUILL; eKTOAepMaibHOTo — HerpasbHi kinitTnay (HK) MO3Ky HOBOHapOIKeHUX LIypiB
Ta IOXIiJIHi HEPBOBOTr'O rpebeH!IO 3i CIIiHaJIbHUX TaHIJIiiB HOBOHAPOAKEHUX NopocsT). Crioci6 (alropuTm) BU3HaYEHHS
ONTHMAJIBHOTO PEXXUMY KPIOKOHCEPBYBAHHS /1J1s1 C(PEPOiliB 3 KIIITUH Pi3HOTO riCTOr€HETUYHOTO IOXOAKEHHS Ha

OCHOBI (i3MKO-MaTeMaTUYHOTO MOJIEIIOBAaHHS IIPOLIECIB MacoIiepeHoCy Boau Ta KpionpoTtekropy IMCO.

Haszsa HTII anrJificbKo10: Methods of formation of spheroids from cells of different histogenetic origin
(mesodermal - mesenchymal stem cells (MSC) of adult human and the L929 line of fibroblast-like cells of a mouse;
ectodermal - neural cells (NC) of the brain of newborn rats and derivatives of the neural crest from the spinal
ganglia of newborn piglets). The method (algorithm) of determining the optimal cryopreservation protocol for
spheroids from cells of different histogenetic origin based on physical and mathematical modeling of water and
cryoprotectant DMSO mass transfer.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3aCTOCYBaHHSI: Giosioris, MeguIHA
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Busnaueni neo6xinHi ymoBu 1151 yrBopenHs chepoinis 3 MCK soauuy (METOI «BUCAYOI Kparuiiy,
IIeBHA N10CiBHA KOHLEHTPALlisl, TEpMiH KyJIbTUBYBaHHSI). BCTaHOBJIEHO ONTHMAaJbHY MOCiBHY KOHLLEHTPALIO (3-
3,5x106 KJIiTHH/MJI) Ta JOBeJeHa HeOOXiIHICTh IPEeKyJIbTUBYBAHHS IIPOTAroM 3-5 11i6 17151 e(peKTUBHOIO YTBOPEHHS
C® 3 HK. BusnaueHo, 1110 epeKTUBHICTb CPepOoinoyTBOPEHHS 3 KJIiTHH-MIOXiJHUX HEPBOBOTO rpebeHs MiJBUILYyETbCS
y pasi nonepegHbOro OTpPUMaHHSI MOHOIIAPOBOi KyJIbTYpU IIPU BUKOPUCTAHHI )KUBUJIbHOTO cepenosuma 3 10 % OTC

Ta HACTYITHOTIO I1acaXXy y cepefoBulie i3 3aMiHHNKamMu cupoBaTku Heripomakc abo B27.

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

e(EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

BnyiuB HTII Ha moBKiJjjisa:

BnpoBanykenHss HTII: Bnposamxeno

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:

Crio>KuBavi NPOAYKILii:

IlepcnekTHBHI pUHKHU:

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

Trufanova N. 3D mesenchymal stem cell based constructs (spheroids, alginate microspheres, macroporous
structures) engineering and preservation for biomedical purposes / N. Trufanova, O. Rohulska, O. Shalina, S.
Mazur, O. Revenko, O. Tykhvynska, A. Petrenko // Chance for Science Conference 2022, Leipzig, Germany, April
22 2022, Virtual.

Petrenko O.(A). Institute for problems of cryobiology and cryomedicine of the NAS of Ukraine: FUTURE OUTLOOK
/ O.(A) Petrenko, O. Prokopyuk, O. Nardid, Yu. Petrenko // Abstracts of In Person and Virtual Meeting CRY02022,
July 19-22, Dublin, Ireland, virtual. - P.6.

Gordiyenko O.I. Theoretical approaches in cryobiology / O.1. Gordiyenko, I.F. Kovalenko, O.F Todrin // Abstracts
of In Person and Virtual Meeting CRYO2022, July 19-22, Dublin, Ireland. - P.9.

Petrenko Yu. The overview of stem cell research in the institute for problems of cryobiology and cryomedecine /
Yu.Petrenko, O.Rogulska, O. Revenko, N. Trufanova, S.Mazur, O.(A). Petrenko // Abstracts of In Person and Virtual
Meeting CRYO2022, July 19-22, Dublin, Ireland. - P.11.

Trufanova N. Vitrification of tissue engineered constructs based on mesenchymal stromal cell // N. Trufanova, A.
Petrenko // Abstracts of In Person and Virtual Meeting CRYO2022, July 19-22, Dublin, Ireland, virtual. - P.57.

Rogulska O. Cryopreservation of mesenchymal stem cell-based 3D constracts // O. Rogulska, O.Revenko,
O.Hubenia, S.Mazur, A.Petrenko // Abstracts of In Person and Virtual Meeting CRYO2022, July 19-22, Dublin,
Ireland, virtual. - P.43.

Trufanova N. Vitrification of tissue engineered constructs (alginate microspheres, spheroids) based on
mesenchymal stromal cells / N. Trufanova, O. Rohulska, O. Hubenia, S. Mazur, A. Petrenko // Chance for Science
Conference 2022, Leipzig, Germany, September 8-9 2022, Virtual.



X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

Anabenanbkapim HaTanisa MuxaiiniBHa
(k.6.H., 03.00.19)

Bosxxok 'annHa AHaToJstiiBHa
(0.6.H., 03.00.19)

BceBosnoaceka CaitsiaHa OsiekcaHapiBHa

l'oppienko Ousibra IBaHiBHA
(o.p.-m.H.)

Kosanenko Irop ®enoposuy
(x.6.H., 03.00.19)

KoBanenko CsiTsiaHa €BreHiBHa
(x.6.H., 03.00.19)

Jlerau €sren IBaHOBUY
(o.men.H., 14.01.35)

Mazsyp Caitnana [leTpiBHa
(x.6.H., 03.00.19)

MoiceeBa Harasniga MukosaiBHa
(x.6.H., 03.00.19)

Ouenamko Osbra BagumiHa
(k.6.H., 03.00.19)

Pesenko Onena bopucisHa
(x.0.H.)

Porynbcpka Oznena IOpiiBHa
(x.6.H., 03.00.19)

Cupopenko Onbra CepriiBHa
(x.0.H.)

Cykau OznekcaHnp MuKoanoBuy
(m.6.1.,03.00.19)

Tpydanosa Hartanis AHatosiiBHa
(k.6.H., 03.00.19)

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenepon

PeecTpaTtop

[Terpenko Onekcanap KOpintoBruy
1. 6. H., 03.00.19

JaHnbko KarepuHa BikTopiBHa
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