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Pedepar:

1. Oco6auBYy yBary y po6oTi IpUijieHO HOBUM XiMioTeparneBTUYHUM MiTX04aM [1Jis IPUTHiYeHHSs POCTY IyXJIUH i3
BHMKOPHCTaHHSIM TPaJUALIMHUX Ta €KCIIEPMMEHTaJIbHUX [IPOTUINYXJIMHHUX 3aC006iB. [IpoeMOHCTPOBAaHO
MO[IyJIIOBaHHS aKTUBHOCTI LIUX MIPEMNapariB y CKjafi HAaHOPO3MipHUX KOMILJIEKCIB, 110 O3BOJISIE NOJATU HAOYTy
CTIiMKICTBb 3JI05IKICHUX KJIITAH JI0 XiMioTepanii Ta 3MEHIIYyBaTH iXHill TOKCUYHUH BILJIUB HA KJIITUHU HOPMaJIbHUX
TKaHUH. [IpoBefeHa o1iHka 6iocyMiCHOCTI JOCiI)KyBaHUX HaHOMaTepiasliB pi3HOi IPUPOLHY NiATBEPAXKYE iXHIlN
MOTeHIIian K e(peKTUBHUX HOCIB 1171 alpecHOi 1OCTaBKA MEIUKaMEHTO3HUX 3aco0iB. [IpoBeeHi foCiaKeHHS
II0Ka3aJjH, 1o MoeIHAHHS AoKcopy6inuny (Dx) i minodinpHoro nutonporekropHoro N-creapoineranosnaminy (NSE)

Ha OJlHi¥ HaHOPO3MipHil matdopmi (PC) 103BOINIIO B YOTHMPH pa3y 3MEHIIWUTH HeraTuBHi 1o6iuHi eexTu



IPOTUIIYXJIMHHOTO Npenapary Ta MiABULIMTH MOro TepaneBTUYHY €(PEKTUBHICTD in Vivo, CIPUsI0YM IPUTHIYE€HHIO
pocTy JiMPOMHU Ta JIeVKO3y Yy MUILeil [TpY 3MEHIIeHil BABiui TepaneBTHYHIN 003i. PyHKUIiOHATI3a1is
HaHOIIOJIIMEPHOTO KOMILJIEKCY AoKcopybinuHy NSE cripyurHmiia cHepriyHuil eeKT, 3yMoBJIeHU JinogiabHOI0
npupoporo NSE. e 3a6e3nedye mBuaKe IPOHUKHEHHS IPeNapaTy B KJIITMHU-MillleHi, e(peKTUBHillle TI010IaHHs
Ha0yTOi MeMKaMEHTO3HOI PE3UCTEHTHOCTI MyXJIMH Ta IPMCKOPEHE iHIl[iI0BaHHS aloNTO3y. 3aCTOCYBaHHS
komIuiekcy Dx-PC-NSE 3anyckaso akTyBalio Kacrasu-9 Bifgdysanacs i3 3aTpUMKOIO 10 9 Tof, 110 MOXe BKa3yBaTU
Ha Moaudikallilo MiTOXOHpianbHOro MWIIsIKy. BomHOoYac edpexTopHa Kacnasa-3 BUSIBUJIA 3HAYHO BUILY aKTUBHICTb,
IO CBiIYMTB NPO 3aJIy4EHHS aJIbTEPHATUBHUX CUTHAJIbHUX IJISIXiB, 30KPEMa PELENITOP-3aJIeXKHOr0 Kackazny. Yepes
12 ron kommiekc Dx-PC-NSE 3a6e3nedyBaB [I0BHY aKTUBAllilo aronTo3y, ToAi sk Dx i Dx-PC nisnu meHm
edexTrBHO. JloCiIKeHHsI aKTUBHOCTI HAHOKOMIIO3UTIB 3 iMM0b6ini3oBaHuMU DX Ta NSE Ha ekcriepruMeHTabHil
MOJeJli y MU TOKa3ajlo BUPaXXEHe 40303aJIeKHE MTiIBULLIEHHS TepaleBTUYHOI aKTUBHOCTI Dx mofo niMdpomu
NK/Ly Ta nefiko3y L1210 npu BuKopucTaHHi Ko-iMMob6inizoBanoro NSE. OTpumaHi pe3ysibTaTu TaKOXK BKa3ylOTh Ha
BaXJIUBY posib NSE y Mogysiii HeraTuBHUX NOGIiYHUX edeKTiB [OKCOpyOiluHy in vivo. Hame nociigxkeHHs 6yiio
cokycoBaHe Ha 6epOepuHi Ta HOro HaniBCMHTETUYHUX 9-O-M0aU(IKOBAaHUX MOXiAHUX SIK IOTEHLiTHUX
IPOTUITYX/IMHHUX areHTiB. [X 3aCTOCYBaHHS OGMEXEHE Yepe3 HU3bKY PO3YMHHICTD, 10 TIPU3BOJIUTH /10 TIOTAHO]
6i0OCTYIIHOCTI, MBUAKKI MeTab0JIi3M B OpraHi3aMi Ta HeIOCTATHIO CEJIEKTUBHICTb. [1Jis oKpalleHHs Aii 6epoepuHy
Ta Oro CTPYKTYPHO MOAM(IKOBaHUX MOXiTHUX OYyJI0 3IiliICHEHO iXHIO iIMMOGii3allilo Ha TPbOX Pi3HUX
rpebeHenoioHux noaiMepHUX Hocisix. CTBOPEHI HAMU HAHOKOMIIO3UTH 6epbepuHy Ta 9-O-0oKTui-6epoeprHy Ha
N0JIiMEPHUX HAHOHOCISIX XapaKTePU3YIOThCSl BUCOKOIO PO3UMHHICTIO i CTabiIbHICTIO y BOAHOMY CEPeLOBHUII,
PIBHOMIpHUM ITPOHUKHEHHSIM B ITyXJIMHHI KJIITUHU T4 HU3bKOIO TOKCUYHICTIO OO 340POBUX TKAaHUH Ta OPraHiB
NiAfoCIiAHMX MUILIEH, IPY LIboMY 36epiratoun e(peKTUBHY TEPANleBTUYHY aKTUBHICTD 1010 MUIIAY0i MEJIaHOMHU
B16F10 guxoro tumny. IIpoBeneHO NOPiBHSJIbHE NOCIIiIPKEHHS TPhOX PO3Taly>Ke€HUX MOJiMEPHUX HOCIiB: 1) mosi(BEI-
ko-I'MA)-rpadT-MIIET; 2) noni(BEIT-ko-I'MA)-rpad1-pEtOX; 3) nomi(IIETMA-ko-IMM), 10 MiCTSITh JIaHKU
noJli(eTUIEeHIJIiKOb)-MeTuIeTuAMeTakpunary (PEGMA) ta numerunmaneary (IMM). Bonu nokasanu BUCOKY
6i0CYMICHICTb $IK in vitro, Tax i in vivo, He CIPMYMHSIOYY 3HAYHOI UIUTOTOKCUYHO] Aii in vitro HaBiTh y BUCOKHUX
KOHLeHTpauisx (>50 MkM). OTpuMaHa cymapHa [03a LuX I0JiMEePiB B OpraHi3aMi TBApMH CTaHOBUJA 664 Mr /KT, 110
BiITIOBiJla€ KiJIbKOCTi MOJIIMEPHOTO HOCIs, IKU MicTUTb 20 MT /KT iMMOO6i1i30BaHOTO MPOTUITYXJIMHHOTO IIpernapary,
SIKMI He IPOSBIISIB TOKCUYHOI [Iii Ha nigpociigHi TBapyuHy. OLiHKY NOTEHUiHUX MO6iYHNX e(eKTiB Bif, [Iii HOBUX
NoJIiMepHUX HOCIIB Ha 0CHOBI VEP-co-GMA ta PEGMA-co-DMM in vivo poBoAuix 3a LOIOMOTIOI0 aHai3y
mopdo-dizionoriyamnx Ta 6i0XiMiYHUX [TOKa3HUKIB y mutuei JiHii C57/Bl6. HanBumuii noteHuian 6iob6esnexu
BUSIBUB N10JIiMepHUI HaHOHOCIH noJli(BEIT-ko-I'MA)-rpadT-pEtOX, iK1l BUKOPUCTOBYBAJIU SK IJIaTPOPMY L7151
IOCTaBKU €KCIIEPMMEHTAIbHUX IPOTUIYXJIMHHUX NIpenapaTiB. BUBU€HO MPOTUNYXJIMHHY aKTUBHICTb MiHEpPaJIbHUX
HAHOYACTUHOK Ha O0CHOBIi okcuay ¢pepymy (I1I), pyHKLiOHANI30BaHUX 0J1€IHOBOIO KMCJIOTOIO i MOJIi(€TUI€HOKCUL)-
6JI0K-T10J1i(0-KarpoJIakTOHOM). VIMOBipHUIA MeXaHi3M [IUTOTOKCUYHOCTI, CIPUYMHEHOI MarHiTHMMK HaHOYaCTUHKAMU
mag.SLPs, 3ymoBnienuii reHepauieto AQO, 3okpema HoOo ta Oon', sKi iHAYKyIOTb KJIITUHHY 3aru6esib. BcTaHOBIIEHO, 10
MEXaHi3MM KJIiTUHHOI 3arn6esIi BKJII0YAIOTh K alloITOo3, 0 CYNIPOBOAXKYETHCS IOPYLUIEHHSIM KJIITUHHOTO LUKy Ta
¢dparmenrauieto [JHK, Tak i Hexpo3, niATBepAKeHNH [TOPYIIEHHSIM LiTiCHOCTI MeMb6paHu (3a6apBJieHHSs! KIITUH
npomnifito opunom, PI). Kintodosi cioBa: HAHOPO3MipHI HOCIT, NPOTUNYXJIMHHI TpenapaTy, NyxJIUHi KJIiTUHH,
aronTo3, MHOKMHHA MEJIMKAMEHTO3HA PE3UCTEHTHICTh, aKTUBHI (POPMU OKCUTEHY.

2. Particular attention is paid to new chemotherapeutic approaches used to inhibit tumor growth through applying
both traditional and experimental anticancer agents. The modulation of the activity of these drugs in the nanoscale
complexes has been demonstrated, that allows overcoming the acquired resistance of malignant cells to
chemotherapy and reducing their toxic effects towards cells of normal tissues. The biocompatibility assessment of
the studied nanomaterials confirms their potential as effective carriers for targeted drug delivery.
Functionalization of the Dx-nanopolymer complex with NSE resulted in a synergistic effect due to the lipophilic
nature of the NSE. This modification facilitates rapid drug penetration into target cells, enhances the ability to
overcome acquired tumor drug resistance, and accelerates the initiation of apoptosis. The study of apoptosis
mechanisms revealed significant differences in the activation of signaling pathways when using Dx-NSE-



containing nanocomposites. The use of Dx-PC-NSE demonstrated distinct dynamics in the activation of apoptotic
pathways. The activation of caspase-9 was delayed by up to 9 hours, suggesting a possible modulation of the
mitochondrial pathway. At the same time, the effector caspase-3 showed significantly higher activity indicating the
involvement of alternative signaling pathways, particularly the receptor-dependent cascade. After 12 hours, Dx-
PC-NSE complex provided complete activation of apoptosis, whereas Dx and Dx-PC acted less effectively. The
study of the activity of nanocomposites with immobilized Dx and NSE in mouse models showed a pronounced
dose-dependent increase in the therapeutic activity of Dx against NK /Ly lymphoma and L1210 leukemia when co-
immobilized with NSE. The results also indicate a significant role of the NSE in modulating side effects of Dx in
vivo. Thus, a unique combination of a cytoprotective agent and antitumor drug on a drug delivery platform
addresses two fundamental problems of cancer chemotherapy, namely: 1) reducing the effective dose of a
chemotherapeutic agent without losing its therapeutic effect; 2) protecting normal cells from the toxic effects of
doxorubicin due to the cytoprotective properties of the NSE. The results indicate the significant potential of using
the Dx-NSE nanocomposite complex in clinical practice as a promising strategy for improving efficacy and safety
in cancer chemotherapy. Our research focuses on berberine and its semi-synthetic 9-O-modified derivatives as
potential antitumor agents. Their application is limited due to their low solubility, which leads to poor
bioavailability, rapid metabolism in the body, and insufficient selectivity. To improve the action of berberine and its
structurally modified derivatives, their immobilization on three different comb-like polymeric carriers was applied.
It has been shown that the developed nanocomposites of berberine and 9-O-octyl-berberine on the polymeric
nanocarriers demonstrated their high solubility and stability in aqueous medium, uniform penetration into tumor
cells, and low toxicity to healthy tissues and organs of experimental mice, while maintaining effective therapeutic
activity against wild-type mouse melanoma B16F10. A comparative study of branched polymeric scaffolds was
carried out using: 1) poly(VEP-co-GMA)-graft-mPEG; 2) poly(VEP-co-GMA)-graft-pOX; 3) poly(PEGMA-co-DMM)
containing poly(ethylene glycol)-methyl methacrylate (PEGMA) and dimethylmaleate (DMM) chains. They
demonstrated high biocompatibility both in vitro and in vivo without causing significant cytotoxic effects in vitro
even at high doses (>50 uM). The total dose of these polymers in animals was 664 mg/kg, that corresponds to a
polymer carrier containing 20 mg/kg of immobilized anticancer drug, which did not show toxicity to experimental
animals. The potential side effects of the new polymeric carriers based on VEP-co-GMA and PEGMA-co-DMM in
vivo were evaluated by analyzing the morphophysiological and biochemical parameters in C57/Bl6 mice. The
highest biosafety potential was demonstrated by the polymeric nanocarrier poly(VEP-co-GMA)-graft-pEtOX,
which was used as a platform for delivering experimental anticancer drugs. The antitumor activity of mineral
nanoparticles based on iron(IlI) oxide functionalized with oleic acid and poly(ethylene oxide)-block-poly(n-
caprolactone), was studied, and molecular mechanisms of its action were proposed. The probable mechanism of
cytotoxicity induced by magnetic nanoparticles (mag. SLPs) involves the generation of ROS, particularly HoOo and Onod),
which contribute to cell death. The observed cell death mechanisms include both apoptosis characterized by cell
cycle disruption and DNA fragmentation and necrosis, confirmed by the loss of membrane integrity as revealed by
PI staining. Keywords: nanoscale carriers, antitumor drugs, cancer cells, apoptosis, multidrug resistance, reactive
oxygen species.
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