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1. HaHOKOMIIO3UTH Ha OCHOBI NOJIiypeTaH /NoJli(2-TilpOKCUEeTUIIMETAKPUIIAT)HOI TOJIIMEPHOI MaTpulLii Ta

Mon(pIKOBaHUX HAHOOKCHUIIB 17151 6i0MEeAUYHOTO 3aCTOCYBaHHS

2. Nanocomposites based on polyurethane /poly(2-hydroxyethylmathacrylate) polymer matrix and modified
nanooxides for biomedical applications

Pedepar:

1. O6’exT mocmimkeHHs. 3aKOHOMIPHOCTi CTBOPEHHS 6i0CyMiCHMX HAHOKOMIIO3HUTIB, 110 MiCTSITh HAHOOKCUIM,
MoaudiKoBaHi 6i0JI0TIYHO aKTUBHUMU CIIOJTYKaMU, BCTAHOBJIEHHS BIJIMBY BMiCTy HallOBHIOBAa4a Ha (POPMYyBaHHS
[0JIiMEPHOi MaTpuLii Ta KOMILJIEKC Pi3NKO-XiMIYHMX, MEXaHIUHUX BJIACTUBOCTEN Ta 6i0CYMICHOCTI CTBOpEHUX
cructeM. MeTo1o 1JaHOi po6OTH € CTBOPEHHSI HAHOKOMIIO3UTHUX MaTepiajliB Ha OCHOBI N0JIiypeTaH-110J1i(2-

TiIpOKCUETUIMETAKPUJIAT)HOI MaTPULLi Ta HAHOOKCHUTiB, MOAU(DIKOBAHUX 0i0JIOTIYHO aKTUBHUMM CIIOJIyKaMHU, IJIs1



6ioMeIMYHOrO 3aCTOCYBaHHS, JOCJIIKEHHS OCOOJIMBOCTEN CTPYKTYpPU CTBOPEHMX HAHOKOMITIO3UTIB Ta ii BIIJIMB HA
KOHTPOJIbOBaHe BUBiIIbHEHHS BAC. MeTonu [OCHiIKEeHHS Ta anapaTypa: MaJIOKyTOBE PEHTI€HIBCbKE PO3CiIOBaHHS,
aTOMHAa CUJIOBa MiKPOCKOIIis; copOLiifiHa BaKyyMHa yCTaHOBKa 3 Tepe3amMu Mak-beHa; [rHaMiyHO-MeXaHiYHUI
aHai3, nudepeHIiiHa CKaHylJa KaJIOpMMETPisl, MEXaHiYHi BUNIPOOYBaHHS, OCiIKEeHHS 610CyMiCHOCTI
HaHOKOMIIO3UTIB METOZAMM in vitro Ta in vivo. ¥ po6oTi Biiepiie CUHTe30BaHO HAHOKOMIIO3UTH HAa OCHOBI
6araTOKOMIIOHEHTHOI ITOJIiMepHOi MaTpulli, CTBOpeHoi 3a npuHiunom BIIC, ski MicTATh HAHOHANIOBHIOBAYi 3
noBepxHelo, MoaudikoBaHoo BAC, Ta eMOHCTPYIOTh PEryJIbOBaHE Ta IPOJIOHTOBaHe BUBibHEHHS BAC B
CEpeNoBUIE, BCTAHOBJIEHA 3aJIEKHICTh IapaMEeTPiB BUBIJIbHEHHA Bif, CKJIaly HAHOKOMITIO3UTIB. [1oKa3aHo, 1110
yHoBisIbHEeHHS BUuBLIbHEeHHs1 BAC BinoyBaeThcs npu GOpMyBaHHI HAHOLOMEHHOI CTPYKTYPU MaTpulli, Ka
CKJIaJIa€ThCS 3 JOMEHIB Pi3HUX I0OJIIMEPIB Ta 3 HAHOKOMIIO3UTIB, JI€ € TEPMOAMHAMIYHA CIIOPigHEHICTh MiXK
MoJIiMEepHOI0 MaTPULEIO Ta HanloBHIOBaYaMu. [IpuickopeHHs BuBinbHeHHSI BAC BinOyBaeThCsl 3 HAHOKOMITIO3UTIB, 1€
BiZICYTHSI TEpDMOJVHAMIYHA CIIOPIgHEHICTh MK IIOJIIMEPHOI0 MaTPULIEIO TA HATIOBHIOBAYAMU. JlOCIIiIKEHHS
6i0CYyMiCHOCTI CTBOPEHUX HAHOKOMIIO3UTIB IIPOJIEMOHCTPYBAJIH, 1I0 HE3aJIeSKHO BiJl TUILY [eIIOHOBaHOI CyOCTaH1ii
(cmonyku UMHKY Ta cpibsa, METPOHiAAa30J1, JEKAMETOKCHUH) HAHOKOMIIO3UT ITiCJIsl iMILJIaHTallii He BUSIBJISIE MiCLI€BOi
3amnasbHOi peakuii Ta He YMHUTD 3arajbHOi TOKCUYHOI Aii Ha OpraHism MmifgfoCaifHuX TBapUH. BiH He MoCTynaeTbCs
3aKOPJIOHHUM aHaJIoraM 32 aHTUMIKPDOOHMMU BJIACTUBOCTSIMU. 32 BUCHOBKOM BiHHUIIPKOTO HAlliOHAJIbHOTO
MeIUYHOro yHiBepcurety iM. M.I. [Iuporosa, e NpoBOIUINCH SOCIIKEHHS CTBOPEHMX HAHOKOMIIO3UTIB, MaTepia
€ TIEPCIIEKTUBHUM [J151 BAKOPUCTAaHHS B 6i0MeW4Hil ranysi, a came [1j11 BATOTOBJIEHHS XipypriYHUX IIOKPUTTIB,
iMIIaHTaTiB, KaTeTepiB, JpPEHaXiB Ta iHMKX BUPOOiB XipypridyHoro npusHayeHHs. [lokasaHo, mo npu GopMyBaHHi
HAaHOKOMIIO3UTIB Ha OCHOBI I10J1iypeTaHOBOI MaTPULli HAHOHAIIOBHIOBAY JIEHCUJI [IpY H1oro MiHiMasibHOMY BMIcCTi (1%)
IIPaKTUYHO PiBHOMIPHO PO3MOAINSETHCS B MATPULLi, a IPU MiJBUIIEHHI I0r0 BMICTY BiiOyBaeThCs arperanis y
BUTJISITIi MaCOBO-(paKTaJIbHUX YTBOPEHbD, TUIIOBUX [1J151 BUXiTHOIO HAHOHAIIOBHIOBAaYa. BBeieHHS Ipyroro
MOJIiMEPHOro KOMIOHEHTY B MaTpulio [I'EMA, cripusie po3mMpeHHIo Aiana3oHa roMoreHisatii posnoginy
HaHOHAMNOBHIOBayva. [TokasaHo, 1o rifpo@inbHICTh CTBOPEHUX HAHOKOMIIO3UTIB PETYJIIOETHCS 3MiHOIO

CIIiBBiJHOLIEHHS I10JIIMEPHUX CKJIQ[JOBUX Ta HAIIOBHIOBAYA.

2. Object of study. The regularities of creation of biocompatible nanocomposites containing nanooxides modified
with biologically active compounds, establishment of filler content influence on formation of polymer matrix and
complex of physicochemical, mechanical properties and biocompatibility of created systems. The aim of this work
is to create nanocomposite materials based on polyurethane-poly(2-hydroxyethyl methacrylate) matrix and
nanooxides modified with biologically active compounds for biomedical application, to study the structure of
nanocomposites and effect of structure on the controlled release of biologically active compounds. Research
methods and equipment: small-angle X-ray scattering, atomic force microscopy; sorption vacuum installation with
Mac-Ben balances; dynamic-mechanical analysis, differential scanning calorimetry, stress-strain testing;
biocompatibility studies were also performed by in vitro and in vivo methods. In the work, for the first time the
nanocomposites based on a multicomponent polymer matrix, created on the principle of IPN, which contain
nanofillers with a surface modified with biologically active compounds, were synthesized. The nanocomposites
demonstrated controlled and prolonged release of biologically active compounds into the environment,
demonstrated the dependence of parameters of release on the composition of nanocomposites. It was shown that
the release of biologically active compounds from nanocomposites became slower in case of nanodomain
structure of the matrix formation, which consists of domains of different polymers, and in case of nanocomposites,
where there is a thermodynamic affinity between the polymer matrix and fillers. Acceleration of biologically active
compounds release occurs in case of nanocomposites, where there is no thermodynamic affinity between the
polymer matrix and the fillers. Studies of the biocompatibility of the created nanocomposites have shown that
regardless of the type of deposited substance (zinc and silver compounds, metronidazole, decamethoxine), the
nanocomposites after implantation did not show a local inflammatory reaction and have no general toxic effect on
experimental animals. They are comparable to foreign counterparts in antimicrobial properties. According to the
conclusion of E. Pirogov Vinnytsia National Medical University, where studies of the created nanocomposites were
conducted, the material is promising for use in the biomedical application namely for the manufacture of surgical



coatings, implants, catheters, drainages and other products. It is shown that during of the nanocomposites
formation based on polyurethane matrix with filler densyl at its minimum content (1%), the densyl is almost evenly
distributed in the matrix.With increasing content of filler the aggregation in the form of mass fractal formations
appeared which typical of the original nanofiller. The introduction of the second polymer component in the matrix
- PHEMA, helps to expand the range of homogenization of the distribution of the nanofiller. It was found, for the
first time, that the thermodynamic parameters of interactions in nanocomposites based on PU / PHEMA matrix
significantly affect the release of biologically active compounds from the nanocomposites. It was shown that the
hydrophilicity of the created nanocomposites is regulated by changing the ratio of polymer components and
amount of filler.
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