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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Kogu TemaTuyHHUX pyOpHK: 31.15.35, 31.15.35

Tema gucepranii:
1. Ancop6uiliHa aKTUMBHICTb IOBEPXHi B KOHLEI1ii 6araTopiBHEBUX HAHOKOMIIO3UTIB 3 (PYHKIiSIMY HAHOPOOOTIB

2. Adsorption activity of surface in conception of multilevel nanocomposites with the functions of nanorobots

Pedepar:

1. Incepranjiiina po60Ta pO3BMBaE Ta [OMOBHIOE KOHLEIILiI0 XiMiYHOTO KOHCTPYIOBaHHS 6araTopiBHEBUX
HAHOCTPYKTYP 3 iepapxiuHOI0 HAaHOAPXITEKTYPOIO Ta PYHKLISIMU MEJUKO-6i0JI0TTYHIUX HAHOPOOOTIB. Y pe3yJsbTarti
LIiJIeCIIPSIMOBAHUX JOCIII>)KEeHb aJiCOPOLIHNX Ta 1eCOPOLiTHMX NIPOLIECIB 3 BAKOPUCTAHHSIM Cy4aCHUX
€KCIIepUMEHTAJIbHUX METOJiB Ta NpuiajiB, 6i0CyMiCHMX MarHiTOUYTIMBUX MOi(PYHKIiOHAIbHUX HAHOKOMIIO3UTIB 3
pi3HOIO XiMiUHOIO IPUPOJ0I0 [TOBEPXHI, CyYaCHUX OHKOJIOTIYHUX IIperapariB Ta MOJIeJIbHUX 610JI0TiUHUX
CcepeloBHUlI, OZleP>KaHO HOBi HAyKOBi Ta NPAKTUYHO BaKJIMBI PE3yJbTAaTHU B rajnysi Ximii Ta ¢isuku nosepxHi,
CTBOPEHO MOJI€JIbHI 3pa3Ky HOBITHIX TEPAHOCTUYHMUX JIIKAPCHKUX 3aCO0iB, B eplly YEPTy, [JIs1 IOTPe6 OHKOJIOTII,
IOCJIIKEHO iX BJIACTUBOCTI Ta HalaHO PEKOMEHIallii 040 iXx MPAaKTUYHOTO BUKOPUCTAaHHS. BCTaHOBIEHO
0COOJIMBOCTi CTPYKTYpU [IOBEPXHi MarHiTouyTanBux Hanokomnosurtis (MH) cknany Fe304 /SiO2, Fe304 /TiO2,
Fe304/A1203 ta Fe304 /T'A. BuB4eHO aicOpOLiliHy aKTUBHICTb TOBEPXHi CMHTe30BaHMX MH (nponecu
ancop6buii/necopbuii, 3anexxHicTb agcop6biiiiHoi akTUBHOCTI Bi pH Ta yacy) moz0 KOMILJIEKCIB Lyc-
IVXJIOpAiaMiHIIaTUHY, JOKcopy6inuny, ionis Zn(Il), Cd(II) ta Pb(Il) 3 BomHux po3unHiB. BcTaHOBIEHO IapameTpu



npouecy agcop6uii ionis Zn(II), Cd(II) ta Pb(II) nnis Bcix cuHTEe30BaHUX 3pa3KiB. EKCIIEpUMEHTAaIbHO MHiATBEPIKEHO
3aTHICTb QYHKIIOHYBaHHS CUHTe30BaHUX MH B 6iosoriyHoMy cepenoBuli (B r1a3mi Kposi oannu). [lepesipeHo
Ta I0BE/IEHO MOXJIUBICTb BUKOPUCTAHHS cTabini3younx peuyoBuH (IMCO Ta ITET’ 2000) 3 MeTol0 3ar1o6iraHHs
onconizauii MH, noBeneHno 3gatHicts MH BustyuaTtu ionu Pb (1I) 3 ny1asmu KpoBi B Cy0JI€Ta/IbHUX Ta JIETAJIbHUX
no3ax. Po3po6sieHo NepCreKTUBHY 17151 IPAaKTUYHOTO BUKOPUCTAHHS METOIMKY anicopOLiiHoi iMMoO6inizaii
LJUTOTOKCUYHOIO IIpenapary fokcopy6iuuH Ha noBepxHi MH Fe304 /T'A. ExcriepruMeHTanbHO MiATBEPAKEHO, 1110
MarHiTouyTiuBi HaHokomMno3utu Fe304 /11P, Fe304 /SiO2 /1P, Fe304 /TiO2 /1P ta Fe304 /T'A /1P BUsBIAIOTD
LJUTOTOKCUYHY Ta IPOTUIPOJIi¢depaTUBHy aKTUBHICTb I10 BiIHOMIEHHIO O KJIIiTMH APIKIXKIB Saccharomyces
cerevisiae, BAKOPUCTOBYIOYM KYyJIbTYPY SIKUAX BiNPalibOBAHO METOJMKY AOKJIIHIYHOIO KOHTPOJIIO HIUTOTOKCUYHO]
aktuBHOCTi MH 3 iMMo6inizoBanum JIP. BukoprcroByiouu ancam6sib HociiB Fe304 y sikocTi cynepnapaMartiTHOro
30H[13, TEOpilo NapamarHeTusmy JlaHXeBeHa, 3Ha4eHHS I'YCTUHU CKJIaJOBUX HAHOKOMIIO3UTIB, 32 MarHiTHUMU
BUMIpPIOBaHHSMU OLiHEHO po3MipHi napameTtpu 06000k MH Fe304 /T'A /JIP B ckyafi MarHiTHOI piguHu Ta
MiATBEPIKEHO PO3PaxXyHKU HE3aJIEXKHUMHU BUMIPIOBAaHHSIMU IUTOMOI IIJIONIi TOBEPXHi HAHOKOMIIO3UTIB Ta
KiHETUYHOI CTIMKOCTI BiIIOBiAHMX MarHiTHUX piauH. OTpUMaHi pe3ybTaTé MOXYTb OYyTU KOPUCHUMHU [1J1S
PO3po6KH i onTuMizalii HOBUX (POPM MArHiTOKEPOBAHUX JIIKAPChKUX 3aCO0iB CIIPSIMOBAHOI JOCTABKMU i a[ICOPOEHTIB
Ha OCHOBiI HAHOKOMITIO3UTIB TUILY CyIlepIiapaMarHiTHe sApo-000JI0HKa 3 6araToOpiBHEBOIO HAHOAPXITEKTYPOIO Ta ISl

BU3HAYEHHS i KOHTPOJIIO PO3MIPHUX NIapaMeTpiB ii KOMIIOHEHTIB.

2. Magnetosensitive nanocomposites of Fe304 /Si02, Fe304 /TiO2, Fe304 /A1203 and Fe304 /GA are studied using
complex of physical and chemical methods and the peculiarities of their surface structure are found. The
adsorption activity of MN synthesized surface (adsorption/desorption processes, adsorption activity dependence
on pH and time) regarding the complexes of cis-dichlorodiammineplatinum, doxorubicin, Zn (II), Cd (II) an Pb (II)
ions from aqueous solutions is studied. The adsorption process parameters of Zn (II), Cd (II) and Pb (II) for all
synthesized samples are established. The capacity of MN synthesized operation in the biological environment
(blood plasma) is confirmed experimentally. Ability to use stabilizing agents (DMSO and PEG 2000) to prevent
opsonization of MN is tested and proven, MN ability to remove Pb (II) ions from human plasma in sublethal and
lethal doses is proven. A promising for practical use technique of adsorption immobilization of cytotoxic drug
doxorubicin on the surface of MN Fe304 /GA is developed. Experimentally confirmed that the magnetosensitive
nanocomposites Fe304 /DR, Fe304 /SiO2 /DR, Fe304 /TiO2 /DR Fe304/GA /DR exhibit cytotoxic activity against
yeast cells Saccharomyces cerevisiae, using their culture the technique of preclinical control of cytotoxic activity
of MN with immobilized DR is perfected. Using an ensemble of Fe304 carriers as super paramagnetic probe,
Langevin's theory of paramagnetism, the density of nanocomposite components, dimensional parameters of MN
Fe304/GA/DR shell composed of magnetic fluid are assessed by magnetic measurements. The results may be
useful for the development and optimization of new forms of magnetically directed delivery of drugs and
adsorbents based on nanocomposites of super paramagnetic core-shell with multilevel nanoarchitectural and to
determine and control the dimensional parameters of its components. Performed work develops and complements
the concept of chemical design of multilevel nanostructures with a hierarchical nanoarchitecture and functions of
biomedical nanorobots.
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