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Pedepar:

1. HaykoBa po60Ta NpUCBsIY€HA AOCIiIPKEHHIO BIUIMBY MiKPOXBUJILOBOTO ONIPOMIHEHHSI Ha CTPYKTYPY, (Ga3oBuil
CKJIaJ] Ta 3/IaTHICTb [0 BUBLIbHEHHS JIIKapChKUX 3aC00iB 3 MOIM(PIKOBAaHMX HAHOYACTUHKAMU KasbLiiil pocdaT-
6ionoJsiMepHUX KOMIIO3UTIB rPaHyIb0BaHOi (GOPMHU 3 METOIO YIOCKOHAJIEHHSI MaTepiaJliB [JI1 BUKOPUCTAHHS y
pereHepartuBHii meaunyHi. ocdaTyl Kabliilo MalOTh 4yJ0BY 6i0CYMiCHICTb 3aBISKM CBOi XiMiuHil Ta
KPUCTaJIiYHiN CXOKOCTI 3 KiCTKOBUMU MiHEpalaMy, XapaKTEePHUMU JJ14 SIKUX € 3aMillleHUI KabLii-nediquTHui
rizpokcuanatur. [IpupoHii nosjiMep XiTo3aH MUPOKO BUKOPUCTOBYETHCS B Pi3HUX rayly3sX AOCIiIKEHb, BiH €
6i0CyMiCHUM Ta ITPOSIBJIsi€ TapHYy aHTMOAKTEpia/lbHY [0, 0COGJIMBO CYMiCHO 3 ioHaMU MeTaJliB. YHiKajbHi
BJIACTMBOCTI iHIIOrO 6ioToJliMepy, aylbriHaTy, BKIIOYaloTh 6i0CYMiCHICTbD, 3IaTHICTh A0 6iogerpagauii,
HETOKCHUYHICTb, IpOoTi(pepallilo KIiTHH, TeJIeyTBOPEHHS], B'SI3KICTb i CTabibHICTb. CHHTE30BaHi rpaHyJIM Ha OCHOBI

aJsIpriHaTy HaTpilo Many po3mip ~1,5-2 MM, 117151 3pyYHOTO 3aIIOBHEHHS KiCTKOBUX fedeKTiB. JlomaBaHHS



HAaHOYACTUHOK QyJIsiepeHy CyTTeBO, BABivi (79,5% 1151 KOHTPOJIBHOTO 3pa3sKy, Ta 39,6-38,6% nys mogudikoBaHux),
3HUXKYE piBEHb IOTJIMHAHHS BOJIOTY €KCIIEPMMEHTAILHUMU 3pa3KaMU MOPIBHSIHO 3 KOHTPOJIbHUM 3Pa3koM, Yy TOI
yac sIK 10JjaBaHHs OKcuay rpadeHy pU3BOAUTD [0 3HWKEHHS HaOpsIKaHHs BCbOro Ha 6-7% (79,5% nis
KOHTPOJIBHOTO 3pa3Ky, Ta 72,9-75,1% nys moaudikoBanux) npu pH 7,3. BUBisibHEeHHS JIIKiB i3 pi3HUMU XiMiYHUMU
CTpyKTypamu Ta $isuuHnMU BaacTuBocTsIMU 3a pH 4,0 ta 7,2 mokasasno, o BUBiIbHEHHS Xyioprekcuauny (CHX -
am@idinbHUI aHTUCENTUK 3 aHTUOAKTEPiaIbHUMU BJIaCTUBOCTSIMU) 3 aJIbTiHATHUX MATPHLb OOYMOBJIEHO JIMIIE
eposielo Ta € HeTpuBaiuM (120 roguH), y Toi 4ac K BUBLIbHEHHS AukiopeHaky (DS - am@idinbHuil HecTepoinHUi
IIPOTU3aMNaIbHUI 3aCi6) Mae CKIQAHUI XapaKTep Ta OiIbIly JOBTOTPUBAJICTD (264 roguHu). Y HEUTpaIbHOMY
cepenoBuUlli BUBIJIbHEHHS XJIOPTeKCUIVHY MTPOTIroM Iepiuoi 1obu (24 rogyHu) 3 ycix 3paskiB Maike He
BiIpi3HsIE€THCS Ta CTAHOBUTH 6/113bKO 80%. [ToBHui1 Buxin CHX (6s113pK0 95%) npu pH=7.2 3i 3pa3ky Alg/HAmw
BifiOyBaeThCs yepes 72 roguHu. BUBibHEHHS IUKIO(EHAKY 3a Neplly 100y B HEUTpaJbHOMY cepenoBuili (pH=7.2)
i3 Alg/HAmw 3pa3sky ctaHOBUB 6;1113bK0 70% i koHLeHTpauis B PBS ckiagana 0.546 mr/mil, a NOBHUIA BUXiJL yepe3
264 roguHu ckias 6ins1 90%. B nepiog Bin, 96 no 360 ronuH B KUCJIOMY CepeloBUL KOHLIEHTpPallis BUBiJIbHEHOTI'O
IuKIoQeHaKy MOCTYIOBO 36iybiyeThest HA 5% 1151 Alg /HAmw 3paska 6e3 rpadeny Ta Ha 10% 1151 rpadpeH-BMiCHUX
3paskiB. [1i yac gocigKeHHs aHTh6aKTepiaabHOI 3IaTHOCTI PyJlepeH-anaTUT-ajIbriHaTHUX FPaHyJl BUSBJIEHO
6inpin edeKTUBHY aHTHOAKTEPialbHY Iilo TOoCIinHuX 3paskiB mpoTu S.Aureus. [IpoBeneHi in vivo focimkeHHs
IoKazaiy 4aCcTKOBY pe30opolito 6iomarepiany 3 3amMiHOI0 HOTo KiCTKOBOIO TKAHUHOIO BIIPOJLOBX MiCSIIS.
BcraHoBI€HO, 0 NoJliMep-KaibLiil pocdaTHi MaTepiany CUHTE30BaHi 32 MiKDOXBUJIbOBOIO TEXHOJIOTIEI0
IE€MOHCTPYIOTb NOJIMNIIeHi CTPYKTYpHi Ta Qi3nKo-XiMivyHi BracTuBocTi. Mogudikalis matepiaiB Kap6OHOBUMU
HaHOYaCTUHKAaMU NPU3BOAUTS [I0 MOJIMIIEHHs CTabiIbHOCTI Ta MEXaHIYHOI CTIMKOCTi, MiiBUIIEHHIO (papMaKo-

KiHETUYHUX, aHTUMIKPOOHUX Ta 6i0JIOTIYHUX BIACTUBOCTEM.

2. The scientific work is devoted to the study of the effect of microwave irradiation on the structure, phase
composition, and ability to release drugs of modified calcium phosphate-biopolymer materials in granular form to
solve the current issue of modern regenerative medicine. Calcium phosphate is biocompatible due to its chemical
and crystalline similarity to bone minerals characterized by substituted calcium-deficient hydroxyapatite. The
natural polymer chitosan is widely used in various research fields; it is biocompatible and exhibits an excellent
antibacterial effect, especially compatible with metal ions. The unique properties of the second biopolymer,
alginate, include biocompatibility, biodegradability, nontoxicity, cell proliferation, gelation, viscosity, and stability.
Synthesized granules based on sodium alginate had a size of ~1.5-2 mm for convenient filling of bone defects. The
addition of fullerene nanoparticles significantly, twice (79.5% for the control sample and 39.6-38.6% for the
modified ones), reduces the level of moisture absorption of the experimental samples compared to the control
sample, while the addition of graphene oxide leads to a decrease in swelling by only 6-7% (79.5% for the control
sample and 72.9-75.1% for the modified ones) at pH 7.3. The release of drugs with different chemical structures and
physical properties at pH 4.0 and 7.2 showed that the release of chlorhexidine from alginate matrices is due to
erosion only and is short-lived (120 hours). In comparison, the release of diclofenac is complex and longer lasting
(264 hours). In a neutral environment, the release of chlorhexidine during the first day (24 hours) in all samples is
almost the same and is about 80%. The complete yield of SNH (about 95%) at pH=7.2 from the Alg/HAmw sample
occurs after 72 hours. The release of diclofenac during the first day in a neutral medium (pH=7.2) from the

Alg /HAmw sample was about 70% and, the concentration in PBS was 0.546 mg/ml, and the total release after 264
hours was about 90%. From 96 to 360 hours in an acidic environment, the concentration of released diclofenac
gradually increases by 5% for the Alg/HAmw sample without graphene and 10% for the graphene-containing
samples. The study of the antibacterial ability of fullerene-apatite-alginate granules revealed a more effective
antibacterial effect of the experimental samples against S. Aureus. The in vivo studies showed partial resorption of
the biomaterial with its replacement by bone tissue within a month. It is established that polymer-calcium
phosphate materials synthesized using microwave technology demonstrate improved structural and
physicochemical properties. Modifying materials with carbon nanoparticles leads to improved stability and
mechanical resistance and increased pharmaco-kinetic, antimicrobial and biological properties.
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