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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. Po3po6ka gepManbHUX €KBiBaJIEHTIB MIKipY 3 BUKOPUCTAHHSM KIIITUH JIIOJVHY i HOBUX 6ioMartepiasiB mjis

JIIKyBaHHSI MACUBHUX OIIiKiB.

2. Development of dermal skin equivalents using human cells and new biomaterials for the treatment of massive

burns.

Pedepar:

1. OCHOBHOI0 METOI0 PO6OTHU 6YJI0 PO3POOUTH HOBI 6IOKOHCTPYKILii (6i0TE€XHOJIOTIUHI iepMasbHi TOKPUTTS 260
€KBiBJIEHTU JIePMU) 3 BUKOPUCTAHHSIM KJIITHH JIIOJMHU Ta iXHIX [10XiJHUX i HOCIiB, BUTOTOBJIEHUX i3 Pi3HUX
6iomarepiasiB, [ JIiIKyBaHHS TEPMiYHUX OMIKIB WIKipU. Y AaHil poO60Ti HAMU BIIepIIE BCTAaHOBJIEHO, 1O KUBI
KJIITUHU JiHii 4BL, 1m0 € JiHiel0 TOpOCINX MyJIbTUIIOTEHTHAX ME3€HXIMalIbHUAX CTPOMaJIbHUX KIiTUH (MMCK)
JII0fYHY i 6ysia oTpuMaHa y Bingini renetuku moaunu IMBI HAH Vkpainu 3 nepudepiiiHoi KpoBi 350poBoro
IIOHOPA, a TAKOX OE3KJIITHHHE KysbTypasbHe cepenosulle (BKC), konauuiioBane kiaitnHamu 4BL nipu ix
KyJIbTUBYBaHHi in vitro (BKC-4BL), y moelHaHHi 3 TaKOI0 M'SKOI0 JIIKapChKOIO (POPMOIO, 5K Tiffporesib Ha OCHOBI

IITYYHOTO MOJIiMePY KapbormoJy (KapooMepy), LO3BOJISIIOT CTBOPUTH HOBUI IIE€PCIIEKTUBHUIN 0i0TEXHOJIOTTYHUN



IpoayKT. [TokasaHo, 0 OTPUMAaHi HOBI IJIACTMYHI 6i0KOHCTPYKLL, SIK i 610KOHCTPYKLii HA OCHOBI KOJIAr€HOBUX i
[oJliaKpWIaMiIHUX MaTpULib-MeMOpaH i3 BKIIIOUEHHSIM KIIITUH a60 iXHiX IOXiIHUX 3[0aTHI CTUMYJIIOBATU
pereHepallilo TKaHUH IIiJ] 4ac 3arO€HHs OMNIKOBUX PaH y MOZEJIbHUX TBApUH (MulLi, ypu). [Ipu Lpomy
TepaneBTuuHe BUKopucTaHHs BKC 4BL € 6isb11 BUTIIHUM $IK B I71aHi paHO3arooBajibHOI 37JaTHOCTI, TaK i B IIJIaHi
3py4YHOCTi 30epiranHs. BkazaHi 6i0KOHCTpyKIii 260 Taki ix KOMIIOHEHTH, SIK XKUBi KiIiTHHY JiiHii 4BL a60 6e3kniTHuHHE
KyJIbTypajlbHe cepefoBUllie, KOHIULioBaHe KiiTuHamu Jinii 4BL (BKC-4BL), MOXXyTb OyTU 3aCTOCOBaHi 1151
BMPOOHMLITBA TUMYACOBUX IITYYHUX €KBiBaJIEHTIiB IepMajIbHOTO APy WKipu. B nepcrnekTusi oTpuMaHi Hamu
Pe3yJIbTaTu MOKYTb BUKOPHUCTOBYBATUCh [17151 CTBOPEHHSI HOBUX 6i10KOHCTPYKIIii, SIKi MOXKYTb CTaTU 00'€KTOM
OOKJIIHIYHUX OOCIiIKeHb B CIielia/IbHiil akpeIUTOBaHil jabopaTopii, a B oAanbuIoMy OyTH IOMYIIEeH] 70 KIiHIYHUX
BUIIPOOYBaHb y OIIKOBUX BiflIiJIEHHSIX 3aKJa/liB OXOPOHU 3[10POB'sl YKpaiHu 3 METOIO JIiKyBaHHSI OIiKOBOI XBOpOOU

Ta [OLIKOKEHb LIKipY iHIIOrO reHesy.

2. In this research we compared the properties of three types of the dense materials suitable to be cells carriers at
the creation of temporary artificial dermal equivalents. It has been established that shortcomings of modified
polyacrylamide hydrogel matrixes are, at first, a decrease of transparency of those hydrogels owing to the
introduction of inorganic nanoparticles into their structure, and secondly, a certain degree of fragility of the
humidified flat hydrogel fragments. It has been found that main shortcoming of a symbiotic organism
Medusomyces gisevi is the fact that living cells are not capable to be spread and survived normally on this matrix
what raises doubts in their normal metabolic activity in such conditions. Finally it has been established that the
commercial collagenic film "Belkozin" is the most suitable matrix from three checked options for creation of
temporary artificial dermal equivalents. It has been supported by our results that application of the temporary
dermal equivalent with structure "belkozin + gelatin + living cells" on burn wounds of model animals stimulates
regeneration of a dermal layer of skin and epithelium restoration. We have shown alsothat the hydrogel of
carbopol (carbomer) prepared with using DMEM-HG culture medium can serve as the volume carrier of living cells
and support their life within several hours. However, we consider that for better maintaining the cells viability it is
necessary to carry out a combination of hydrogel and the cellular component ex tempore, just before its
application. It is important that the presence of antibiotics in the carbopol hydrogel prepared with using DMEM-
HG culture medium (which, in fact, contains antibiotics) gives some bactericidal, bacteriostatic and fungistatic
properties for the finished bioconstructions, what might prevent wound infection and thus reveal a positive effect
on the healing process. We compared the wound-healing properties of such components of plastic carbopol
hydrogel bioconstructions, as cells of three established lines (4BL, E8, A102) and cell-free conditioned mediums
(CFCM), which have been produced by cultivating cells of these three lines (CFCM-4BL, CFCM-E8, CFCM-A102).
The most effective for wound-healing in animals among all of six studied biostructures were ones which include
either 4BL cells or CFCM-4BL. It has been shown by us that the treatment of burn wounds using carbopol hydrogel
biostructures loaded with the cells of 4BL line or with the corresponding cell-free medium conditioned by cells of
4BL line (CFCM-4BL), are accompanied, at first, by stimulation of capillary formation in the wound bed, and
secondly, by a statistically significant decrease of regulatory proteins MMP2 and HIF-1o levels in blood, almost to
the level inherent in healthy animals, which may indicate an inhibition of the inflammatory process and earlier
completion of the first phase of wound-healing. It should be noted that the stimulating effect of wound-healing
induced by the cell-free conditioned medium was much stronger than by the cells. It has been found that the
degree of 4BL cells confluence during their cultivation and production of the cell-free conditioned mediums is not
significant for the expression of their regenerative wound-healing properties. The prepared conditioned medium
should be stored in a frozen state, and deep freezing and storage of the obtained CFCM at -80°C is optimal, at the
same time storage in a standard freezer at -20°C is less good but acceptable. Thus, the main results of this work
are: a) creation of new biotechnological products, namely the dermal equivalents with the inclusion of human cells
or their derivatives (cell-free conditioned mediums); b) preclinical studies of new dermal equivalents to determine
their therapeutic efficacy and safety in vivo with using model animals; c) a method of obtaining these
biotechnological products was patented. It has been shown that the new wound dressings promote burn wounds
healing in experimental animals when applied to the wound surface. The most important result from the point of



view of both science and practice, is the establishment of the fact that cell-free conditioned media, produced by
stem cells in vitro, can be used instead of living cells in the manufacture of dermal equivalents. For the first time it
has been shown that CFCM samples conditioned by 4BL cells have a positive effect on the organism, and are
stimulating regenerative processes at the most important early stage of burn wound-healing in model animals
(mice, rats). The use of CFCM greatly simplifies and makes more economical the biotechnology for obtaining and
using new dermal equivalents. In the prospects, new bioconstructions developed by us might be the subject of
preclinical studies at special accredited laboratory, and on the next step they might be admitted to clinical trials in
burn departments of health care institutions of Ukraine to treat burns and other skin lesions.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlykam JIr060B JleoHiniBHa

2. Lukash Lyubov Leonidivna

KBasigikanis: 1.6.1., 03.00.22
InenTudgikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€HTiB

OdiuiiiHi OIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. BeproBka Cepriit BikTopoBud

2. Verovka Serhii Viktorovych

KBasmigikanis: 1.6.1., 03.00.04
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Tapmanuyk JliopMmuia BacuiiBHa

2. Garmanchuk Liudmyla Vasylivna

KBasigikamis: 1. 6. 1., 03.00.11
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inHpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. Illa6i#t Boopumup AnatosifioBud

2. Shablii Volodymyr Anatoliiovych

KBasigikamis: . 6. 1., 03.00.20
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. F'apmanuyk JlronMuia BacuniBaa

2. Tapmanuyk Jliogmuia BacumiBHa

KBasigikanis: 1.6.1., 03.00.11
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JI1iKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLilo HayKoBoOi

OisIJIbHOCTI

€nbcoka ['aHHa BaneHTuHIBHA

KyHax BikTop AHaTOJii0BUY

FOpuenko T.A.



