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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka iHHOBaliliHOrO paHO3aroBaIbHOIO 32CO0Y Ha OCHOBI HAHOMATEPiasliB 3 MIMPOKUM CIIEKTPOM Iii 1151

BilICBKOBOI Ta LIMBiJIbHOI MEIUIINHU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of an innovative wound healing agent based on nanomaterials with a wide spectrum of action for

military and civilian medicine.

Pedepat yKpaiHCBKOIO:

AKTyanbHICTh pO3pOOKU 3yMOBJIEHA IOTpe6aMU BiliCbKOBOI MEIUIIMHY, MEAULIMHI HaI3BUYaHUX CUTYalill Ta
KJIiHIYHOI IPaKTUKU IIPU JIiIKyBaHHI YCKJIaJIHEHUX XPOHIYHUX Ta J1iaOETUYHUX PaH, Ki Bilpi3HSAI0THCS TPHUBAIUM
3arajseHHsIM, OKUCHUM CTPECOM, PU3MKOM iH(]iKyBaHHS Ta NOBIJILHOIO pereHepallielo TKaHUH. ICHyIoun 3acoou
4aCTO OOME>KEHI BIJIMBOM JIMIIE HAa OKPEMi IaTOr€HETHUYHi JIAHKU [IPOLIECy 3aroeHHs. TOMy CTBOPEHHS
iHHOBAL{THMX PaHO3arol0BaJIbHUX IIPENaparTiB i3 KOMIIJIEKCHOIO ITPOTU3AMaJIbHOI, aHTUMIKPOOHOIO Ta
PenapaTUBHOIO aKTYBHICTIO € BKJIMBUM HANPSIMOM CY4acHOi 6iomenuunHu. Y poboTi Blieplie po3po6eHo
METOJIMKY Ta CTBOPEHO PaHO3arol0BaJIbHUI 3aci6 y BUTJISALI reJilo Ha OCHOBI Kap6omnosy 940, o MiCTUTb Y SIKOCTi
aKTUBHOTO KOMIIOHeHTy HaHoKpucTanu (HK) oproBaHanatiB pifKicHO3eMeJIbHUX €JIEMEHTIB — rafioliHio
(GaVO4:Eu3+) abo nanrtany (LaVO4:Eu3+), axuil cipssIMOBaHUM Ha PETyJIIOBaHHS 3aMajbHOI a3y 3arO€HH, Ta
NI0€JIHy€e NIPOTU3AMNaJbHy, aHTUMIKpOOHY Ta penapaTrUBHY Ail0. Y SKOCTi aKTUBHOTO KOMIIOHEHTA I'eJlb MOXKe MiCTUTH
TaKOX HaHo4yacTUHKYU cpibsa (HY Ag). [list o60ox BAK cripsiMoBaHa Ha peryJioBaHHS 3aI1ajbHOI a3y 3arOEHHS Ta
[I0€eHy€ IPOTHU3aNajbHy, aHTUMIKpPOOHY Ta penapaTUBHY Zil0. 3allpOIIOHOBAHO TaKOX KOMOiHOBaHUI popmar
JIiKyBaHHS paH —— rejib y OEJHAHHI 3 «PiIKUM OMHTOM», IO 3abe3edye rHyYKiCTb 3aCTOCYBaHHSI 3aJI€5KHO Bifl
XapakTepy ypakeHHs. Briepuie rnokasaHo, mo crsopeHa bAK 3 HK LaVO4:Eu3+ ta HY Ag xapakrepusyeTbCs
NiABUIEHUMY PaHO3arol0BajIbHUM BJIACTMBOCTSIMU CaMe Ha Iepliil ctafiiil 3aroenHs (dasa 3anajeHHs) i He
IIOCTYIIAEThC [ii penapary NOpPiBHSIHHS. BUSBIEHO CyTTEBE IPUMCKOPEHHSI peNapaTUuBHUX IPOLIECiB IOPiBHSIHO 3

KOHTpOJIEM Ta pedepeHc-TIpenapaTom «JJamMakciny».

Pedepar aHIJIiHCBKOIO:

The relevance of this research work is driven by the needs of military medicine, emergency medicine, and clinical
practice in the treatment of complicated chronic and diabetic wounds, which are characterized by prolonged
inflammation, oxidative stress, high risk of infection, and slow tissue regeneration. Existing wound care products
are often limited in their action, as they typically target only specific pathogenic mechanisms of the healing
process. Therefore, the creation of innovative wound-healing formulations with combined anti-inflammatory,
antimicrobial, and reparative activities represents an important direction in modern biomedicine. In this study, a
methodology was developed for the first time to create a wound-healing agent in the form of a gel based on
Carbopol 940, containing as an active component nanocrystals (NCs) of rare-earth orthovanadates, gadolinium
(GdVO4:Eun) or lanthanum (LaVO4:Eu®n) - aimed at modulating the inflammatory phase of healing and combining
anti-inflammatory, antimicrobial, and reparative effects. The gel may also contain silver nanoparticles (Ag NPs) as
an active component. A combined treatment format was also proposed: the gel in combination with a “liquid
bandage,” providing flexible application depending on the nature of the wound. The safety of the developed
bioactive compositions (BACs) has been confirmed (toxicity class V - practically non-toxic compounds). The BACs
do not exhibit allergenic or sensitizing effects upon topical application. In vitro studies demonstrated a positive
effect of the BACs on cell migration and viability, indicating their potential to promote tissue regeneration. For the
first time, it was shown that a BAC containing LaVO4:Eu3+ NCs and Ag NPs exhibits enhanced wound-healing
properties specifically in the early (inflammatory) stage of healing. Application of the BAC gel significantly
accelerated reparative processes compared to both control and the reference drug “Dalmacin.”
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: PaH03arooBaibHUIA 3aCi6 HA OCHOBI HAHOMATEPIaJIB 3 IIMPOKUM CIIEKTPOM Jii 171t

BilICBKOBOI Ta LIMBiJIbHOI MEIUIIUHU.

Ha3zpa HTII aHrsi#icbKoO0: A wound-healing agent based on nanomaterials with a broad spectrum of action

for military and civilian medicine.

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3ysIbTaTH: [Hue (PaHO3arowBaIbHMIL 3aCi6)

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEXHIYHMX HayK.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: ExciepumenTanbauit 3pa3ok 3aco6y 1jis JIiKyBaHHS YpakeHb WIKIPU Pi3HOI MpUpoau (paHy,
30MpisoCTi, 0OMOPOKEHHS, OMiKY, iH(EKILi, ToApasHEHHS) 3 UPOKMM Jialla30HOM 6i0JI0TivHOi Iii (mpoTu3amnasnbHa,
aHTHUMIKpOOHA, aHTUTPUOKOBA Ta PerapaTUBHA) Ha OCHOBI 6iosIoriyHO-akTUBHOI Komroauii (BAK), o MicTuTh
BiZlibpaHi HAHOYACTUMHKU OPTOBAHAATy PiIKiCHO3EMEJIbHUX €JIEMEHTIB, HAHOYACTUHKY CpibJia Ta iHIIi aKTUBHI
iHrpenlieHTH, y BUTJISIAL TeJlo abo Tesiio y OeJHAHHI 3 «PiAKMM OMHTOMY» IJ1s1 TOMIYHOIO 3aCTOCYBaHHS. 3aBIsKU
[IO€NHAHHIO aHTUOKCUIAHTHUX, IPOTU3ANaIbHUX, aHTUMIKPOOHUX i pereHepaTOpHUX BJIaCTUBOCTEH, CTBOPEHUN
3acib Mo>xe OyTU BUKOPUCTAHUH Y BiICbKOBIl MeIULIMHI — 117151 JIIKyBaHHS PaH i omikiB y 0OJIbOBUX YMOBAX,
npodinakTUKY iHPEKUIAHNX YCKIAAHEHDb Ta CKOPOUEHHS TEPMiHIB BiTHOBJIEHHSI 0COO0OBOr0 CKIANY; Y MEOULMHI
HAJ3BUYAVMHUX CUTYaLil - AJIs1 HANAHHS WBULKOL JOIIOMOTHY IIPU TPaBMax, KOHTY3isX, IOPAHEHHSIX, OIIPOMIHEHHI
abo omikax; y KJIiHiYHil npakTuLi - [ JiKyBaHHS yCKJIaJHEHUX, [I0TaHO 3ar0l0BaHUX PaH, 0COOJIMBO Y XBOPUX Ha
LIyKpOBUii fiabeT; y papmaleBTUYHiH ranysi — SIK OCHOBA JJ1s1 CTBOPEHHSI HOBUX BUCOKOE(PEKTUBHUX
HAaHOTEXHOJIOTIYHMX PAHO3arol0BabHUX NIPENapaTiB BiTYN3HSHOTO BUPOOHUIITBA, 10 MOXKYTb 3aMiHUTU JOPOTi
imnopTHi aHasnoru. Tomy, peasizaris IPoeKTy 6ye CIpUsATH 3MiLIHEHHIO 000POHO3TaTHOCT] YKpainu Ta

3a0€e31e4YeHHIO ii CPOMO>KHOCTI pearyBaTy Ha MijlliTapHi BUKJIUKY.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmuenns SKoCTi XUTTS Ta 30POB's HACENIEHHS,

e€(EeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

Bnsiue HTII Ha DOBKIiJIJIS: Po3po6iennii paHO3arooBaibHM 3aCi6 Ha OCHOBI HAHOYACTUHOK OPTOBaHA/ATIB
piakicHO3eMesIbHUX eJIeMEHTIB Ta cpibjia He CTAaHOBUTb €KOJIOTIYHOI 3arpo3U [IpY IITATHUX YMOBAX 3aCTOCYBaHHS,
OCKIJIbKM € IIPErnapaTrom MicueBoi Aii 3 MiHiMaJIbHUM MOTPAIUISHHAM Y LOBKig. CUHTE3 Ta BAKOPHUCTaHHS
HaHOMarepiaJiB 37iICHIOIOThCS 6€3 YTBOPEHHSI TOKCMYHUX BiTXOZiB i BifIlTOBiAaI0Th BUMOTraM €KOJIOTiqYHOi Ta
caHiTapHoi 6e3rexu. [[poAyKT crpusie 3HIDKEHHIO 3aCTOCYBaHHS aHTUOAKTepiaJIbHUX IIPeMNapaTiB Ta, BifIOBinHO,

3MEHIUIEHHIO PU3KMKY [IOIIMPEHHS aHTUOIOTUKOPE3UCTEHTHUX MIKPOOPraHi3MiB y HaBKOJIMIIHbOMY CEPEIOBUIL.
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI

IToyaToK eTamy:

3aKkiHYeHHs eTamy:

Crno>KuBavi NPOAYKILii: BiiicbkoBi wmuTat, ikapHi, papMakosIoriyHi KoMIaHii, 3aKJ1aan MESUIHOrO Ta

6ioMeqUYHOTO, 300BETEPUHAPHOTO TPOdIIO.

IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €spornu.
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