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II. Etran BukoHnauus JiP
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Ha3ssa erany: Mozesnb ¢popmysannst KT npu Aii rifpocTaTHYHOr0 TUCKY Ta YIbTPA3ByKOBOI XBUII 1St iX

6iOMe,ILI/I‘{HVIX 3dCTOCYBdHb
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP
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dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380324410474
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu
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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)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs: 6apUyHUX BIACTUBOCTEN KBAHTOBUX TOYOK 3 6araTouiapoBoi0 060JI0HKOIO /1J1s1 GioMeInYHUX

3aCTOCYBaHb 3 BUKOPUCTAHHSIM HEMPOMeEpPexKi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of baric properties of quantum dots from a multilayer system for biomedical applications using a

neural network

Pedepat yKpaiHCBKOIO:

Ha ocHOBi MeTOly CamMOy3roJpKeHOro eeKTPoH-1edopMalLiliHOro 3B's13Ky LOCiKeHo gedopmalliiini epexru y
KBaHTOBUX TOo4Kax siapo-CdSe / ob6osonka-ZnS/CdS/ZnS, sKi B3aeMOAiI0Th 3 a71bOYMiHOM KPOBI JIIOAMHHU.
Po3paxoBaHO THCK Ha NNOBEPXHi KBAHTOBOI TOYKY, IKAI BUHMKAE BHACIIIOK €JIEKTPOCTATUYHOTO IIPUTATAHHS
MOJIEKyJI aJIbOyMiHy KPOBI JIIOIIMHY, 3aJI€5KHO BiJl FeOMETPUYHUX PO3MipiB KBAHTOBOI TOUKH, CEPEeAHbOI
KOHILIEHTpallii eJIeKTPOHiB Ta KOHLeHTpallii aibOyMiHy. BcTaHOBI€HO 3aKOHOMIPHOCTI 3MiHM Jledopmaliii Ta 30HHO]
CTPYKTYpHY 6i0HAaHOKOMILJIEKCY KBAHTOBOI TOYKM 3 6araTomapoBOI0 000JIOHKOIO 3 aJIbOYMiHOM KPOBI JIIOJWHU [IpU
3MiHi FEOMETPUYHUX PO3MIPIB i CTPYKTYPU KBAaHTOBOI TOUKU Ta [IOBEPXHEBOI KOHLIEHTPALlii abOyMiHy KPOBI.
[TokaszaHo, 10 Ha BigMiHy Bif 6ioHaHOKOMIIIEKCiB CdSe /anbOymiH KpOBi, B 6i0HAHOKOMILJIEKCAxX

CdSe/ZnS/CdS /ZnS-anbbyMiH KpOBi BUHUKAIOTb CYTTEBi Jedopmaliii, IKi MOXYTb IPU3BOAUTU [0 €HEPIETUYHOTO
3CYyBY Kpalo 30HU NPoBifHOCTi Ha 40 meB. [Io6ynoBaHO MOAEsb HAMIBIPOBITHUKOBOI KBAHTOBOI TOYKU 3
6araTouapoBoio 060JIOHKOIO Ta 6iI0HAHOKOMILJIEKCY KaHTOBA TOUKA — aJIbOYMiH KPOBi JIIOANHH, SIKi MICTSTbCS B
KUBIM Ky1iTuHI. JlocyiizkeHO 3aKOHOMIPHOCTI 3MiHM fedopMaliii MaTepiasiB KBAaHTOBOI TOUKU ITPY 3MiHi
€JIACTUYHOCTI KJIITUHU (MOAYJISl BCEGIYHOTO CTHCKY) 32 Pi3HUX PafiyCiB sA1pa, TOBIMHNA OKPEMUX MIAPiB 000JIOHKU
Ta IOBEPXHEBOI KOHIEHTPALlil MOJIEKY anbOyMiHy. [TokazaHo, [0 HasIBHICTb aJIbOYMiHy KPOBIi JIIOAMHY Ha IOBEPXHi
KBAHTOBOI TOUKM CYTTEBO 30i/bllye ii 4yTAMUBICTb 4O TUCKY, CHPUYMHEHOTO OTOUYIOUMM CEpeloBULIEM (KUBOIO

KJIITUHOIO).

Pedepar aHIJIiHCBKOIO:

Based on the method of self-consistent electron-deformation coupling, the deformation effects in the CdSe-core
/ ZnS /CdS /ZnS-shell quantum dots, which interact with human serum albumin, were investigated. The pressure
on the quantum dot surface, which arises due to the electrostatic attraction of human serum albumin molecules, is
calculated, depending on the geometric sizes of quantum dot, the average electron concentration and the albumin
concentration. The regularities of change of deformation and band structure of the bionanocomplex of multilayer
shell quantum dot with human serum albumin at change of geometrical sizes and structure of quantum dot and
surface concentration of human serum albumin are established. It is shown that, in contrast to CdSe / human
serum albumin bionanocomplexes, the significant deformations arise in the CdSe / ZnS/CdS/ZnS - human serum
albumin bionanocomplexes, which can lead to an energy shift of the edge of the conduction band by 40 meV. The
model of the semiconductor quantum dot with a multilayer shell and the quantum dot-human serum albumin
bionanocomplex, which are contained in a living cell, was constructed. The regularities of changes in deformation
of materials of the quantum dot with changes in cell elasticity (comprehensive modulus) at different core radii,
thicknesses of individual shell layers, and surface concentration of albumin molecules were investigated. It is
shown that the presence of human serum albumin on the surface of the quantum dot significantly increases its
sensitivity to pressure caused by the surrounding medium (living cell).

Inpexkc YIK: 539.12.01;539.12:530.131, Y]IK 539.12-164; 539.3
Koau TemaTHYHHUX PYOPHK: 29.05.27
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: MatemaTi4Ha Ta HEMPOMEPEXKEBA MOJIEIIb GiOHAHOKOMIUIEKCY KBAHTOBA TOYKA 3

6araTomapoBOIO 0O0JIOHKOIO — alnbOyMiH KpoBi ymogunu (HSA).

Ha3zpa HTII anrsiiicbKo00: Mathematical and neural network model of the quantum dot with a multilayer

shell - human serum albumin (HSA) bionanocomplex.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: HayKoBi my6Jrikai

FaJIy3b 3aCTOCYBAHHSI: 1OCIIKEHHS Y rajy3i IPUPOJAHUYNX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 1. Y mexax Teopii caMmoy3roykeHOro esieKTpoH-1edOopMAalifiHOrO 3B'13Ky 3 BAKOPUCTAHHSIM METOY
IeopmauiliHOro NOoTeHLiany Ta MTYYHUX HENPOHHUX MEPEX PO3pobiieHO Moeb 6ioHaHOoKomIekcy KT 3
6ararouapoBo0 060J10HKOI0 — HSA. 3anponoHoBaHa Teopisi CaMOy3TroKEHUM YMHOM BpaxoBye Moaudikaliiio
30HHOI CTPYKTYpPH MiJ BIZIMBOM fedopMaLiil. Po3pobiieHa CTpyKTypa 3ropTKOBOI HEIPOHHOI Mepeki 3

IiaroHasnizoBaHMM 00'€JHAaHHSM MiHiMi3ye BTparTy iHopMalii Npy BUKOPUCTAHHI IIMOMHHOTO HaBYaHHS.

ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,

e(eKTUBHOCTI iaTHOCTUKHU Ta JIiIKyBaHHSI XBOPHUX
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2025
3akiHYyeHHs eTamy: 12.2025
Cno>kuBaui npo,uyKuii': 3BO, HayKOBI yCTaHOBU
IlepcrieKTHBHI PUHKH: HayKOBO-BUPOGHMYI KOMIUIEKCH, HAYKOBi yCTAHOBU
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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