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PE®EPAT

JNunjomuas padora: 47 c., 21 puc., 5 Tabn., 45 UCTOYHUKOB

KnwueBsbie ciaoBa: DPUTPOILIUTHI, TPA®EHOBBIE KBAHTOBBIE
TOYKU, BOPHUTPUIHBIE KBAHTOBBIE TOUKMN.

Hean paborbl - wuccnenoBanue BiausHuga rpadeHoBeix (['KT) wm
oopauutpuanbix kBaHTOBbIX Touek (BHKT) Ha cTpykTypHO-(QYyHKIIHMOHATHHBIE
CBOMCTBA JIPUTPOLIMTOB, a TAKXKE OMPEICICHHUE CIEKTPaIbHO-(IyOpeCIeHTHBIX
XapaKTePUCTHK JTHX HAHOOOBEKTOB IMpPH B3aWMOJCUCTBUU C KOMIIOHEHTAMHU
11a3Mbl KPOBH.

Metoabl  Mccieq0BaHUSI —  CHEKTPOGOTOMETpHs, ONTHYECKas U
dryopeciieHTHasi MUKPOCKOTHS, (PIIyopruMeTpusi.

B pesynpraTe uccienoBaHusi ObUIO YCTaHOBJIEHO, YTO WHKYOMpOBaHHE
sputpouutoB ¢ I'KT u BHKT B konmentpamusix 1-50 MKr/mMi BiIMseT Ha
MOPQOJIOTHIO KIJIETOK ©0€3 HApylIIeHHs] HX LEJIOCTHOCTH M  CIOCOOCTBYET
(GOpMHpPOBAaHUIO 3XMHOUUTOB. MeTogoM  (IyopecleHTHOM  MHKPOCKONHH
nokazaHo, u4ro I'KT B koHuenTtpaumsx 1-50 MKr/Mia HakamivBarTCs Ha
MOBEPXHOCTU 3PUTPOLIUTOB, a Takke HX «TeHe». Ilpm 3TOM mpoucxoaut
yBEIMYEHHE MHUKpOBs3KocTH MeMmOpaHbl. dnyopecueninus BHKT na memOpanax
KJIETOK HE 3apEeTUCTPUPOBAHA, OJHAKO OHU BU3YAIM3UPYIOTCS B PACTBOPE B BUJE
arperatoB. BHKT He BnusitoT Ha MUKPOBSI3KOCTh MEMOpaH SPUTPOLIUTOB.

BeisiBneno, uyrto I'KT WH3MEHSIOT KHCIOPOJCBA3BIBAIOIIYI0 AKTHBHOCTH
reMorjoOrHa, a Takke 00pa3yloT KOMIUIEKChI ¢ (PUOPUHOTEHOM, YTO MPUBOIUT K
YMEHBIUIEHUIO0 UHTEHCUBHOCTU (DITyOpECUEHIIMN HAHOOOBEKTOB.

Takum o6pazom, I'KT u BHKT Moryr ObITh yCHEHMIHO HCHOJB30BAHBI B
OMOMEIMIMHCKOW  MpaKTHKE I  COBEPIICHCTBOBAHUS  TEPareBTUUYECKUX
TEXHOJIOTUI C TPUMEHEHUEM HAaHOPA3MEPHBIX MAaTEPUAJIOB.



PODEPAT

Jpbinaomuaas padora: 47 c., 21 man., 5 Tab:m., 45 KpbIHil

Kmwuasbis ciaoBbl: OPBITPAILIBITBI, TPA®EHABBISI KBAHTABBIA
KPOIIKI, BOPHITPBIZAHbIAA KBAHTABBIA KPOIIKI.

Mbdra pabGorbl — gacnenaBanHe VruibiBy rpadenaBpix  (I'KK) 1
oopuiTpeinHbix KBaHTaBbiX kpomak (BHKK) wa cTtpykTypHa-(QyHKIBISIHAIBHBISA
yracuiBaclii SpbITpalbITay, a TaKcama BhI3HAUSIHHE CIEKTpaIbHa-(IyapICIPHTHBIX
XapaKTapBICTHIK IMTHIX HaHAA0'eKTay MPhI Y3aeMaa3esaHHI 3 KaMIIaHEHTaMI1 T1a3Mbl
KPBIBI.

Meraabsl  fgaciaegaBaHHsl - creKTpadOTaMmeTphis,  anThlyHaAs 1
¢bryapacupHTHas MiKpacKarnis, QryapbIMETphIsL.

Y BBIHIKY JaciefnaBaHHsi ObUIO  YCTaHOVJEHA, INTO 1HKyOaBaHHE
speiTpanbitTay 3 I'KK 1 BHKK y kanmsatpaneisax 1-50 Mkr/mia ymieiBae Ha
Mapdasiorito kieTak 0e3 MapyldHHS 1X IPJAacHAcIi 1 chopbise (papMaBaHHIO
sxiHanbITay. Metagam ¢iyapacipHTHal Mikpackamii makazaHa, mTo ['KT ¥
KaHIPHTpanplax 1-50 MKr/Mia HakoIUTiBarollla Ha MaBEPXHI HJpbITpalbITay, a
TakcaMa 1X «ueHsy». IIpel rIThIM anObiBaelia MaBsJIIYBAaHHE MIKpaBsI3Kacli
MeMOpanbl. @ayapacipHibis BHKK Ha mMemOpanax kietak He 3aparicTpaBaHas,
aJHaK sHBl Bi3yamidyrouua y pactBopel y Beirsa3e arpararay. BHKK wHe
VIUTBIBAIOIL HA MIKPaBA3KacCIlb MEMOPAH 3PhITpAIlbITAY.

Beisiynena, mrTo I'KK 3wmsHsIOUb KiCIApoJ3/Iydarouyl0 aKThIYHACIb
remariabiHy, a TakcaMa YTBaparmollb KOMIUIEKCHl 3 (iOpbhIHareHam, IITO
MPBIBOA31IIB /12 MAMSHIIAHHS 1HTAHCIYHACH (IyapICLPHIIbII HaHaab'ekTay.

Takim ubmHam, 'KK 1 BHKK Moryupe Oblllb macnsixoBa BBIKApPbICTAHBI ¥
O1sIMEIBILBIHCKAM MPAKTHIUBI A1 YAACKaHAJEHHS TIPANEYThIYHbIX TIXHAJOTIN 3
NPBIMSIHEHHEM HaHANaMEPHBIX MaTiIphIsiay.



ABSTRACT

Thesis: 47 p., 21 fig., 5 tables, 45 sources

Keywords: RED BLOOD CELLS, GRAPHENE QUANTUM DOTS,
BORONITRIDE QUANTUM DOTS.

The purpose of the thesis - to study the effect of graphene (GQD) and
boron nitride quantum dots (BNQD) on the structural and functional properties of
erythrocytes, as well as to determine the spectral and fluorescent characteristics of
these nanoobjects when interacting with blood plasma components.

Research methods - spectrophotometry, optical and fluorescence
microscopy, fluorimetry.

As a result of the study, it was found that the incubation of red blood cells
with GQD and BNQD at concentrations of 1-50 ug/ml affects the cell morphology
without violating their integrity and promotes the formation of echinocytes.
Fluorescent microscopy has shown that GQD at concentrations of 1-50 pg/ml
accumulate on the surface of erythrocytes, as well as on their "ghosts". This results
in an increase in the microviscosity of the membrane. BNQD fluorescence on cell
membranes was not registered, however, they are visualized in solution in the form
of aggregates. BNQD do not affect the microviscosity of erythrocyte membranes.

It was found that GQD change the oxygen-binding activity of hemoglobin,
and also form complexes with fibrinogen, which leads to a decrease in the
fluorescence intensity of nanoobjects.

Thus, GQD and BNQD can be successfully used in biomedical practice to
improve therapeutic technologies using nanosized materials.



