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Pedepar:

1. MeTo0 pobOTH € CUHTE3 HOBUX TUIIB HAHOCTPYKTYP, NIEPCIEKTUBHUX [1J1S 3aCTOCYBAaHHS B JIOKaJIbHIN Teparlii
IXJINHHUX 3aXBOPIOBaHb, NOCiIKeHHS iX (i3MKO-XiMIUHMX BJIaCTUBOCTEH, aACOPOLiITHOI aKTUBHOCTI MOBEPXHI 110
BiJJHOIIEHHIO [0 aKTyaJIbHUX OHKOJIOTIYHUX JIIKapChKUX MpernaparTiB, CTBOPEHHS Ha 11il OCHOBI HAHOTEXHOJIOTI!
BUTOTOBJIEHHS MOJi€JIeil HOBITHIX IPOTUNYXJIMHHUX JIIKAPCHKUX 3aCO0iB, y3araJbHEHHsI Ta NaTEHTYBaHHS
Pe3yJIbTaTiB JOCiIKEHDb, BCTAHOBJIEHHS HANIPSIMIB iX MPAKTUYHOTO 3aCTOCyBaHHS. CUHTE3 NMOJi(PYHKIiOHATTbBHUX
MarHitouyTinBux HaHokomno3utis (HK) Fe304 /Al1203 /C 3 kap6OHBMiCHOIO IOBEPXHEIO 37ilICHEHO METO/IOM
HU3bKOTEMIIEPAaTypPHOTO MipoJi3y BYI1eBO/IiB, KApOOHI3alli€l0 caxapo30BMiCHMX ITOKPUTTIB Ha noBepxHi HK
Fe304/A1203. BcTaHOBJIEHO, 1110 BUKOPUCTAHUH PEKUM TEPMOOOPOOKY He MPU3BOAUTD A0 MOTIPLUIEHHS MarHiTHUX
XapaKTEPUCTUK MAarHETUTY 32 YMOBU JIBOKPATHOTO MOAM(IKYBaHHSI MarHETUTY i30IPOIiIaTOM allOMiHil0, a
KapOoHi3alist caxaposu € noBHot. Metonom TEM nocrnimxeno ¢popmy i posamipu HanodactuHOK (HY) Fe304, HK



Fe304/A1203 i Fe304 /A1203 /C. BcTaHOBJNIEHO, 110 3HaY€HHS MUTOMOI HaMarHiveHoCTi HacuyeHHs HK
Fe304/A1203 i Fe304 /Al203 /C y3ropKyoTbCs 3 BiITIOBiTHUMU 3MiHAMU MacoOBOi J10Ji MarHeTUTY B CTPYKTypax.
Pesynbratu TEM-nocinkeHs i MarHiTHUX BUMipIoBaHb cBiguaTh npo ¢opmysanHs HK Fe304 /AI203 i
Fe304/A1203 /C 3a TUIOM «s13p0-000JI0HKa». ALCOPOLiiHY aKTUBHICTb IOBEPXHi Kap6ouBmicHux HK
Fe304/A1203 /C nocmnimkeHo 3 BUKOPHUCTAHHIM METUJIEHOBOI'O CUHBOTO. 3 METOIO BCTAHOBJIEHHS] MOSKJIMBOCTI
BUKOpUCTaHHS oTpuMaHux HK K HOCIIB [1719 HanpaBI€eHOro TPAHCIIOPTY JiKapChKUX MpenaparTiB B OHKOTEpallii
OyJ10 IOCIiIPKEHO afcopoLilo IPOTUITYXJIMHHUX Npenaparis yucniatyd (LIT), remuutabin (I'L) Ta nokcopy6inuH
(OP) Ha noBepxni HK Fe304 /A1203 /C, BuB4€HO Npouecu afcopolLii B 3aJIEXKHOCTI Bifl 4yacy KOHTaKTy, pH po3uunny i
KOHLIeHTpauii npenapary. [yist MoJesioBaHHs KiHeTUKY afcop6iii Bukopuctano nudysiiiHi mogesni Mopica-Bebepa i
Boripa, Mmogerti nnceBno-Irepioro nopsaKy JlareprpeHa, nceBgoapyroro nopsaKy Xo i Makkes, Moeb €10Bryva.
[3orepmu apcop6uii LI, I'1] ta [IP 6ysu mpoaHasnizoBaHi B paMKax Mojeieil Jlenrmiopa ta Opeitnpixa. JocaimKkeHo
Iecop6liilo IMX rpenaparis y ¢isiosnoriunuit pozuuH i3 pH=>5 (cepenosullie OHKOKJIITUH) Ta pH= 7,4 (cepenoBuile
KpoBi jitonuHu). JJocuifkeHo npolecy afcopOliii Ta BUBIIbHEHHS LIMCIIJIATUHY 3 TOBEPXHi 6iockna 60S ns
[IO/IQJIBLIIOTO CTBOPEHHS HA 1Or0 OCHOBI NPOTOTUILY HOBOTO IIEPCIIEKTUBHOTO JIIKAPCHKOIO 3aCO0Y JIOKAJIbHOTO
3aCTOCYBaHHS 3 IIPOJIOHTOBAHOI0 KOMILJIEKCHOIO XiMiOTE€PaNeBTUYHOIO i OCTEOKOHAYKTUBHOIO Hiel0. CHHTE€30BaHO
MAarHiTo4yT/IMBi KOJIOIIHI BEKTOPHI cucTeMu (MOZeJsIi HOBUX MarHiTOKepOBaHUX IPOTUITYXJIMHHUX JIiIKapChKUX
3aCc006iB), [0 MicTATh XiMioTepaneBTuuHUM npenapat 'L, antutino HER-2 ta 6ioakTuBHMI 6aKTepiaabHUN
LMTOTOKCUMYHUM JieKTUH B.subtilis IMB B-772. [JocinKeHo ix BIIJIMB Ha )KATTE3LATHICTb KJIITUH PaKy (TOPMOH-
3aJIEXKHOI aIEHOKAPLMHOMY MOJIOYHOI 31034 JIIOOVHY 3 eriTesianbHum ¢enorunom jainii MCF-7, Tpudi arpecuBHOI
KapIIMHOMM MOJIOYHOI 3a71031 MDA-MB-231 3 BucoKO0 ITpostidhepaTUBHOIO Ta METACTaTUYHOIO aKTUBHICTIO,
rernaroLesoIpHOi KapLMHOMU Ne4iHKU toguHu JiHii HepG2) in vitro Ta noBeeHo 3pOCTaHHs iX IUTOTOKCUYHOI
aKTUBHOCTI 10 23 % 3a paxyHOK CMHEPriYHOi Aii iXx KOMIIOHEHTiB. Pe3ysibTaTi poOOTH MOXKYTb OyTH BUKOPHCTaHi B
PO3pO6Kax HOBUX HOCIIB JTikapCbKUX 32C06iB, MarHiTOKEPOBAHUX aICOPOLIIHIX MaTepiaiB TEXHIYHOTO,
TEXHOJIOTIYHOr0, €KOJIOTIYHOr'O Ta MEJVKO-0i0JI0rYHOTO [IPU3HAYEHHS, MEAUYHUX TECT-CUCTEM, TEPAHOCTUYHHUX
3aC00iB CIPSIMOBAHOI OCTaBKY Ta JIOKaJIbHOI Teparii Tomo. Kio4yoBi cioBa: ancopobiiis, ancopoiiifiHa
iMMOOGisnizanis, MarHeTuT, KapooHizanis, noaidyHKIiOHaNbHI MAarHITOYYTIMBI HAHOKOMIIO3UTH, LIMCIJIATHH,

remuuTabiH, JOKCOPYOiLMH, 6iockyio 60S, MarHiTHI pifuHY, IPOTUITYXJIMHHI JIiIKapChKi 3aCO0U.

2. The aim of the work is the synthesis of new types of nanostructures promising for use in oncology, research of
their physicochemical properties, adsorption activity of the surface in relation to topical cancer drugs, creation on
this basis of nanotechnologies of models of new antitumor drugs, generalization and patenting of research results
establishing directions of their practical application. Synthesis of multifunctional magnetosensitive
nanocomposites (NC) Fe304 /A1203 /C with a carboncontaining surface, was performed by the method of low
temperature pyrolysis of carbohydrates, there was carried out a carbonization of sucrose-containing coatings on
the surface of NC Fe304 /AI203. It is established that the used mode of heat treatment does not lead to
deterioration of magnetic characteristics of magnetite, due to double modification of magnetite by aluminum
isopropylate, and in its turn the carbonization of sucrose in these conditions is complete. The shape and size of NP
of Fe304 and NC of Fe304 /A1203 and Fe304/A1203 /C were studied by the TEM method. It is established that the
values of specific saturation magnetization of NC Fe304 /AI203 and Fe304 /Al203 /C coincide with the
corresponding changes in the mass fraction of magnetite in the structures. The results of TEM researches and
magnetic measurements show the formation of NC Fe304 /A1203 and Fe304 /A1203 /C on the “nucleus-shell”
type. To explore the adsorption activity of the surface of carbon-containing NC Fe304 /Al203 /C, there was used a
methylene blue. In order to identify the possibility of using the obtained NC as carriers for targeted transport of
drugs in oncotherapy, the adsorption of anticancer drugs as cisplatin (CP), gemcitabine (GC) and doxorubicin (DR)
on the surface of NC Fe304 /A1203 /C was studied. The adsorption processes were studied depending on contact
time, pH of solution and concentration of the medicine. To model the adsorption kinetics, we used the Morris-
Weber and Boyd diffusion models, the Lagergren pseudo-first-order model, the Ho and McKay pseudo-second-
order model, and Elovich model. The adsorption isotherms of CP, GC and DR were analyzed by means of Langmuir
and Freundlich models. The desorption of these drugs has been studied into saline solution with pH=5 (oncocell



environment) and pH= 7,4 (human blood environment). The processes of adsorption and release of cisplatin from
the surface of 60S bioglass were studied for further creation on its basis of a prototype of a new promising drug
for topical use for prolonged complex chemotherapeutic and osteoconductive action. Magnetically sensitive
colloidal vector systems were synthesized with the oncological preparation HC and the HER-2 antibody and with
the bioactive bacterial cytotoxic lectin B. subtilis IMB B-772. Their effect on the viability of cancer cells (hormone
dependent human breast adenocarcinoma with MCF-7 epithelial phenotype, three times aggressive breast
carcinoma MDA-MB-231 with high proliferative and metastatic activity, hepatocellular carcinoma of the liver in
HepG2) was investigated. Increased their cytotoxic activity to 23% due to the synergistic action of their
components. The results of this work can be used in the development of new carriers of medicines, magnetically
controlled adsorption materials for technical, technological, ecological and medical-biological purposes, medical
test systems, theranostic means of targeted delivery and local therapy etc. Key words: adsorption, adsorption
immobilization, magnetite, carbonization, multifunctional magnetosensitive nanocomposites, cisplatin,
gemcitabine, doxorubicin, 60S bioglass, magnetic fluids, antitumor drugs.
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