O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuMH 061ikoBHI HOMep: 0225U003465
Jep>kaBHUH peecTpaniiinuii Homep: 0124U000637

Bigkpura

Dara peecrpaunii: 01-07-2025

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

HasBa erany: BcTaHOBJIEHHS MOKJIMBOCTI PO3ITi3HaBaHHS MEKCEHIB 4K YYKODiZJHUX areHTiB KJITMHAMH iIMyHHOI CHUCTEMMU.
IToyaToxk eramy: 01-2024

3akiHueHHs eTany: 12-2024

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

Hasga oprasnisanii: CyMCbKuil 1ep>XKaBHUI YHIBEPCUTET

Kog, €IPIIOY /ITIH: 05408289

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Appeca: Bys. XapkKiBcbKa, 6yz. 116, M. Cymu, Cymcbkuit p-H., Cymcbka 0611., 40007, Ykpaina
Tenedon: 380542334058

E-mail: kanc@sumdu.edu.ua

WWW: https://www.sumdu.edu.ua/

3. Bnacuuk peayabtatiB HIJKP (mpoayKiii)

Hasga opranisanii: MinicTrepcTBo ocBiTH i Hayku YKpainu

Kog, €IPIIOY /IIIH: 38621185

Appeca: npocnekt bepecreiicekuii, 6yz. 10, m. Kuis, 01135, Ykpaina
MignopsaaxosBaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

WWW: https://mon.gov.ua/ua

Hasga oprani3sanii: CyMCbKuUil 1ep>XKaBHUI YHIBEPCUTET

Kog, €IPTIOY /ITIH: 05408289

Appeca: Bys1. XapkiBcbKa, 6y1. 116, M. Cymu, Cymcekuit p-H., Cymcbka 06i1., 40007, Ykpaina
MigmopsaxoBaHicTh: MiHiCTepCTBO OCBIiTU i HAyKu YKpaiHu

Tenedon: 380542334058

E-mail: kanc@sumdu.edu.ua

WWW: https://www.sumdu.edu.ua/



4. JI>)kepesia Ta HanpsiMu piHaHCYBaHHA

IligcraBa aJj1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABUOi B[y, aKaZleMielo HayK

(ros10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)
KIIKBK: 2201040

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>kepeJio ¢piHaHCyBaHHA: 7713 - KOWITHU IePXKOIOIKETY

daxruunmii 06car dinancyBaHHA 3a 3BiTHHE eTam: 960.000 THC. TPH.
5. HaykoBo-TexHiYHa poooTa

HasBa po6oTHu (YKp)

IMyHOJIOTi4HI BIaCTMBOCTI HOBUX rpadeH-TN0Ji6HNX JBOBUMIpHUX HAHOMaTepiasiB MekceHiB (MXenes)

Ha3sBa po6oTH (aHrJI)

Immunological properties of the novel 2D nanomaterials MXenes

Pedepar (yxp)

[lin, 4ac BukoHaHHs HJIP 6ysnu ojepskaHi Taki HOBI HaykoBi pesysibTaTu: 1. Bynu BcTaHOBJIeHi 3arajibHi 3aKOHOMIpHOCTI
pO3ITi3HaBaHHSI MEKCEHIB SIK YyKODiJJHMX areHTiB KJIITMHAaMM iMyHHOI CHCTEMH Ta y3arajbHEHi JaHi 32 TMIIAMU Ta PO3MipaMu
MEKCEHiB, 1O ONTHMMAJbHO BiAMOBINAIOTh 3ajja4aM HOCJifKEHHS. 30Kpema, 0yJi0 BCTAHOBJIEHO, IO KJITUHU MEJIAaHOMM MHIII
MOXyThb iHTepHanidyBatu Ti3C2Tx Ta Nb4C3Tx MakCceHM B 3aJI€XKHOCTI BiJi pO3Mipy 4aCTMHOK MakceHiB. [Ipu 1[bOMy, YaCTMHKHU
po3mipom menme 1000 HM iHTEpHaI3yIOThCS, i Ti MmO GinblIe [Oro po3MiHy - He iHTepHasi3ylTbCs. 2. Bysno po3pobsieHo Ta
ONTHMMIi30BaHO IIPOTOKOJI OTPUMAaHHS NIEPBUHHOI KyJIbTypy Makpodaris 3 nepudepiiiHoi Kposi monuHu. s 1poro, 6yso 3amisHo
MIpOLEeNyPy IpafieHTHOro LeHTpudyryBaHHs nepudepiiiHoi KpoBi JIOAMHY 3 MOAAJBIINM BHCIBOM OTPUMAHUX NepudepiiiHux
MOHOHYKJIEADHUX KJIITMH Ha YallK{A B ONTHMi30BaHOMY CEPEeIOBUILi 3 NMOAablIow AudepeHianielo Ha npoTssi 9-16 gniB. Bynn
OTpUMaHi IepBHUHHI MaKpodaru B KyJbTypi Ha MOJIIMEPHUX Ta HA CKJISIHUX HOCIisX. 3. Bys0 po3p0671€HO MPOTOKOJI HABAHTAXKEHHS
MakceHamu Makpodaris B KyJbTypi in-vitro. 3okpema, 6ys10 BCTAaHOBJIEHO, 1II0 ONTHUMaJbHA KOHIEHTPAllisl HaBaHTAXKEHHSI KITITUH
MakceHamu € B Maxax Biz 3.125 mo 100 MKkr/mJ, a 4yac iHKy6aujii — B MexXax Bij, 4 rogus 1o 24 roguH. HaBaHTakeHi MakceHaMu
Makpodaru Oynu 3adikcoBaHi ISl NOJANbMIMAX HOCIiAXeHb. 4. Dynum oTpumaHi JaHi mpo 3miHM y ekcrpecii cnenugiyHux
MapKepiB 3amajeHHs Makpodaramy miciis ix KOHTAaKTy 3 MEKCEHaMU. 30KpeMa, OyJi0 BCTaHOBJIEHO, 11O y BilMOBiJb HA BHECEHHS
MmakceHiB Ti3C2Tx Ta Nb4C3Tx B nepBUHHIN KyJIbTypy MakpoQaris JI0JUHH, KJIITUHU 3MiHIOIOTb €KCIIPECiI0 MapKepiB 3anajaeHHs

CD68 Tta CD163, 1m0 BKa3ye Ha BIUIMB MAaKCEHIB Ha NIPOLECIB iHAYKLii 3al1a/bHUX NIPOLIECIB B IMYHOJIOTIYHIN CUCTEMI JIIOAVUHA
Pedepar (aHrI)

During implementation of the 1st state of the project, the following new scientific results were obtained: 1. General patterns of
recognition of mexenes as foreign agents by immune system cells were established and data on the types and sizes of mexenes
that optimally meet the research objectives were summarized. In particular, it was found that mouse melanoma cells can
internalize Ti3C2Tx and Nb4C3Tx mexenes depending on the size of the mexene particles. At the same time, particles smaller
than 1000 nm are internalized, and those larger than this size are not internalized. 2. A protocol for obtaining a primary culture
of macrophages from human peripheral blood was developed and optimized. For this, a gradient centrifugation procedure of
human peripheral blood was used with subsequent seeding of the obtained peripheral mononuclear cells on plates in an
optimized medium with subsequent differentiation for 9-16 days. Primary macrophages were obtained in culture on polymer
and glass media. 3. A protocol for loading macrophages with maxens in in-vitro culture was developed. In particular, it was
found that the optimal concentration of loading cells with maxens is in the range from 3.125 to 100 ug/ml, and the incubation
time is in the range from 4 hours to 24 hours. Macrophages loaded with maxens were recorded for further studies. 4. Data were



obtained on changes in the expression of specific markers of inflammation by macrophages after their contact with maxens. In
particular, it was found that in response to the introduction of maxens Ti3C2Tx and Nb4C3Tx into the primary culture of human
macrophages, the cells change the expression of inflammatory markers CD68 and CD163, which indicates the influence of

maxens on the processes of induction of inflammatory processes in the human immune system

Inpexc YIK: 612.017.1:57.052, 621.396.6:658.562; 621.396.66

Kopu remarnuynux pyopuk HTI: 34.43.35, 47.13.35
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

HasBa npoaykiii (yKp): MOXJIMBOCTI PO3Mi3HaBaHHS MEKCEHiB Pi3HOTO CKJIay Ta Pi3HOI XiMiYHOI NpupoAu SIK 4yKOpifZHUX

areHTiB KJIITUHAMU iIMYHHOI CUCTEMU

HaszBa npoaykuii (anrJ): the ability of immune system cells to recognize mexenes of different composition and chemical nature
as foreign agents

OuikyBaHi pe3yabraTti: MeTonu, Teopii
T'amy3s 3acToCcyBaHHS: MEIMLIMHA, Xipypris

Omnuc npoayKiii (YKp): CTBOPEHHS TEOPETUYHOTO MiATPYHTS AJ1s1 BUKOPUCTaHHS MXene y MeIMYHUX AOCIIIPKEeHb 171 CTBOPEHHS

3aC06iB TapreTHOi Teparii paKy, HOBUX TKAHMHHO-iH)KEHEPHUX KOHCTPYKLil Ta aHTUOAKTepiaJbHUX 3aCO0iB

ConjianpHO-eKOHOMIYHA cripsimoBaHicThe HTII: [TostinieHHs IKOCTi XUTTS Ta 3[I0POB'st HacCeJIeHHs], €PEeKTUBHOCTI IiarHOCTHUKU

Ta JIIKyBaHHS XBOPUX

Cragis 3aBepmeHnocti HTII: Ines, koHuenuis, 3sit mo HIJIKP
Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKH BIIPOBaZI>KEHHS!

Bupo6Huk npoaykuii: Cymy

CnosKkuBayi NpogyKuii:

IlepcneKTHBHI pUHKH:

ITpaBa iHTeJIeKTyasIbHOI BjIacHOCTI: B VKpaiHi

dopmu Ta ymoBu nepepavi npogykuii: Criisbai HIIKP
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8. 3BiTHa JOKyMeHTaList

KinbKicTh CTOPiHOK B 3BiTi: 12
Mosga 3BiTy: YKpaiHCbKa
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