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1. 3akoHOMIpHOCTI OTpMaHHS HaHOYAaCTUHOK Ag i Cu 3 mapoBoi a3y y BaKyyMi B PiIKUX Ta Ha IOPOIIKONOAIOHMX

MaTpULAax 6iOMeﬂI/I‘{HOI‘O IIPpU3HAYEHHSA

2. Regularities of obtaining Ag and Cu nanoparticles from the vapor phase in vacuum in liquid and powder matrices
for biomedical purposes

Pedepar:

1. Incepraruifina po60Ta IpUCBIYeHa BCTAHOBJIEHHIO 3aKOHOMIpPHOCTE OTPUMaHHS HaHOYacTUHOK Ag i Cu 3
napoBoi (a3 y BaKyyMi B PiKUX Ta Ha [IOPOLIKONOAIOHUX MaTPULSIX 6ioMeuyHOro npu3HadeHHs. PoboTta
BMKOHAHA 3 METOIO0 OTPUMAaHHS CTabiIbHMX HAHOYACTUHOK CpibJia Ta Mifli B KOMIIO3UIIiSIX MaTpULsi-HOCIH, 1[0
MaloThb 6i0JIOTiYHO aKTHBHI BJIACTMBOCTI, @ TAKOX HaJaHHS i TOCUJIEHHS IPOTUMIKPOOHUX Ta QyHTIIUAHUX
BJIACTMBOCTE! B iCHYI0UMX JIiKapCbKUX CyOCTaHLigx. Po3pobsieHa i ekcriepuMeHTalbHO BUIIPOOyBaHa TEXHOJIOTiYHA
cxema mertoay (EB-PVD) 3 BukopucTtaHHsM rpagiToBOro BUNAPHUKA, «BEPTUKAJIIBHO» PO3MIIIEHOTrO BiTHOCHO
MilleHi (MOBePXHi PiIKoi MaTpuLli). 32 paXyHOK HaIllPaBJI€HOTO OCAIKEHHSI MapoBoro notoky KKJ cTaHOBUTb
36...40%. B poboTi nipericTaBieHi pe3yabTaTy JOCHiIKeHHs cTpykTypu HY ripu ocazpkenHi y pinki MmaTpuii



MOHOMEPIB (IJILEPUH, NoJiTeTparigpodypan) Ta KAPHI 0Jlii (aMapaHTy, JIbOHY, KaByHY, IHUIIINHU, KEOPY) B
3aJI€KHOCTI Bif] 4aCy OCaI)KEHHS Ta CUJIM CTPYMY €JIEKTPOHHOTO IIPOMEHIO. BCTaHOBIIEHA JIiHiIIHA 3a/1€XHICTD Y
IepHIoMy NpUOIMKEeHHI MDK PO3MipOM YaCTHHOK cpibJia i TEXHOJIOT{YHUMU [1apaMeTpPaMu €JIEKTPOHHO-
IIPOMEHEBOT0 OCAKEHHS (CUJIOI0 CTPYMY IPOMeHs). 3’sicoBaHa CTabinbHICTh y Yaci po3mipy HY y oTpumanux
IVCIIEPCHUX CUCTeMax ynponoBxk 550 ni6. ExcrieprMeHTaIbHO BCTAHOBJIEHA JIiHIMHA 3aJ1eKHICTh BifHOIIEHHS
cepennboro po3mipy HY cpibsa Big yacy ocalpkeHHs Ha MOZleJIbHOMY [IOPOLIKY TajlbKy. Briepiie oTpumaHi
IVICKPETHI TOKPUTTSI METaJIiB Ha [TIOBEPXHIi IOPOLIKONOiOHMX MaTepiasiiB HEOPraHiuHOro i OpraHiuHOro
MOXOJKEHHS (TalbK, aMO€H, aMiKCHH, aMi30H, ap0ifloJ, peMOHTAMH) 3 cepenHimM po3MipoM HY Ag (14...33 um) Ta Cu
(40...68 HM). OTpuMani HY 3MeHIIyI0Th Ha 25 % HUTOTOKCUYHUI BIJIUB MEIUYHUX CYOCTAHIIil Ta IOCUIIOIOTD
IIPOTUBIPYCHY aKTUBHIcTb y 1,7...5,1 pa3. BctaHoBseHO, 1m0 HY cpibsa B nosiypeTaHoBiii NiBL, po3NnoiseHi no
rpaHUISIM )KOPCTKUX JOMEHIB, i3071bOBaHi 0fHa Bif OHOI, popMa YaCTUHOK OJHOPifHA, 61u3bKa 4o chepoinHoi. Lie
CBiUITh PO BiICYTHICTb IIPOLIECIB arperatii HAaHOYaCTUHOK I1iJl YaC CMHTE3Y I10JIiyPETAaHOBYX ILJIiBOK.

2. The dissertation is devoted to the establishment of the regularities of obtaining Ag and Cu nanoparticles from
the vapor phase in vacuum in liquid and powder matrices for biomedical purposes. The work was performed, with
the aim of obtaining stable nanoparticles of silver and copper in matrix-carrier compositions, have biologically
active properties, as well as the provision and enhancement of antimicrobial and anti-fungicidal properties in
existing medicinal substances. The technological scheme of the method (EB-PVD) with the use of a graphite
evaporator "vertically" located relative to the target surface has been developed and experimentally tested. Due to
the directional vapor deposition, the efficiency is 36...40%. This paper presents the results of studying the
structure of NPs during the deposition of monomers (glycerin, polytetrahydrofuran) and fatty oils (amaranth, flax,
watermelon, rosehip, cedar) into liquid matrices depending on the exposure time and the current of the electron
beam. The linear dependence has been established between the size of silver particles and the technological
parameters of electron-beam deposition (beam current). The stability in time of the size of NPs in the obtained
dispersed systems for 550 days was established. A linear dependence of the ratio of the average size of silver NPs
on the deposition time on a model talc powder has been experimentally established. For the first time, discrete
metal coatings were obtained on the surface of powdery materials of inorganic and organic origin (talc, amben,
amiksin, amizon, arbidol, remontadin) with an average size of Ag NPs (14...33 nm) and Cu (40...68 nm ). The obtained
NPs reduce the cytotoxic effect of medicinal substances by 25 % and enhance the antiviral activity by 1,7...5,1
times.It was found that silver NPs in a polyurethane film are distributed along the boundaries of rigid domains,
isolated from each other; the shape of the particles is uniform, close to spheroid. This indicates that there are no
processes of aggregation of nanoparticles during the synthesis of polyurethane films.
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