O6J1ikoBa KapTKa [IiP
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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U005353
Jlep>KaBHHH peecTpaliliHui HoMep: 0124U002507
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 30-12-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnifkeHHs TepareBTUYHOrO BIUIMBY KaslikcapeH-MeTuIeH-6ic-pocPOHOBUX KUCIIOT Ha CTaH

KICTKOBOI TKaHVMHHU, CUCTEMY I'€MOCTa3y TapiBEHb MapKepiB 3alajeHHs y 1ypiB i3 0BapioeKToMi€lo in vivo.
IToyaToK eramy: 01.2025
3akiHyeHHs eTamy: 12.2025

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHs IOPHAHYHOI 0ocoou (a6o ITIB pizumuyHO0i 0cO6H): IHCTHTYT Gioximii im. O. B.

[Mannanina HanjioHanbHOI akageMii Hayk YKpainu

Kopg 3a €IPIIOY: 05417288

Micue3Haxoa KeHHS: By JleontoBuya, 6yx,. 9, m. Kuis, 01054, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380442345974, 380442796365

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHui 06car ¢piHaHcyBaHHA (THC. rpH.): 700.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KanikcapeH-meTuieH-6ic-$pocOHOBI KUCIOTH SIK TIOTEHIIiMHI OCTEOIIPOTEKTOPHI 3aCO0M Y KOMILJIEKCHIH 3

BiTaMiHOM D3 Teparii 3aXxBOpIOBaHb KiCTKOBOI TKAHUHMU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Calixarene-methylene-bis-phosphonic acids as potential osteoprotective agents in the complex therapy of bone
tissue diseases with vitamin D3.

Pedepar yKpaiHCBKOIO:

Brpara KiCTKOBOi Macu € KJII04OBMM IaTOr€HETUYHUM YMHHUKOM PO3BUTKY OCTE€OIIOPO3Y Ta MOB'SI3aHUX i3 HUM
3aXBOPIOBaHb OIIOPHO-PYXOBOro anapary. He3Baskaiouu Ha BUCOKY KJliHiYHY e(eKTUBHICTb 6icpocdoHaTis, ix
3aCTOCYBAHHS OOMEXYETbCSI PUBUKOM PO3BUTKY MOOGIUYHMX €(EKTiB, 0 00YMOBIIIOE aKTYaIbHICTh IIOMYKY HOBUX
[IPOTUPE30POTUBHYUX CIIOJIYK i3 M'IKIIMM MeXaHi3MoM [ii. BioiHpopmaTuyHumil aHasi3 Ta BipTyaJbHUI CKPUHIHT
3a0e3ne4yunsy CUHTe3 cepii KajikcapeH-MeTuyieH-6ic-pocPOHOBUX KUCIIOT IK CTPYKTYPHUX aHAJIOriB
6icdocdoHaTiB Ta MPOBENEHO iX [MOETANHY 6i0JIOTIYHY OIiHKY. In vitro nokasaHo, 110 OKPEMI CIIOJIyKH, 30Kpema
C145 Tta C1249, BUSBISIOTH BUPKEHY iHriOyBasbHY A0 1010 (GapHesunipodocdar CUHTa3u, aHTUOKCUIAHTHI Ta
PETYJIATOPHI BIACTUBOCTI, & TAKOXK 3[IaTHICTh MOJYJIIOBATH aIIOITO3 i EKCIIPECiI0 KII0YOBUX T'€HIB
OCTEOKJIAaCTOTreHe3y y KiliTuHax RAW264.7 nofibHo [0 npenaparty NOpiBHSIHHS 30jeApoTaHy. OTpUMaHi pe3yybTaTu
CTany OigIPYHTSAM [1714 BilOOPY CIOJIYK AJ151 OAAMBIIOTO AOCTIIKEHHS in vivo. Y Mozesi 0BapioeKTOMIYHOTO
OCTEOIIOPO3Y y LIypPiB BCTAHOBJIEHO, 1110 3aCTOCYBAHHS KajlikcapeH-MeTuieH-6ic-pocPOoHOBUX KUCIIOT, OCOGIUBO
crionyku C145, cripysie yacTKOBill HopMaiizallii MapkepiB KicTkoBoi pesop6uii (DPD, CTX-1, TRAP, xarerncuH K) Ta
(dopmyBaHH# KicTkoBOI TkaHUHU (PINP, OC), a Tako>X perysisuii CHrHaJIbHOro 1UIsixy Wnt/0-KaTeHiHy Ha piBHI
eKcIipecii NpoTeiHiB Ta TpaHCKPUILiIIHOI aKTUBHOCTI. JlaHi KOMITI0TepHOI ToMorpadii Ta ricTosoriyHOro aHanisy
IiATBEPAXYIOTh 3MEHIIEHHS BUPQ)KEHOCTI OCTEOIOPEeTUYHYX 3MiH Ta CTabisi3alilo MiKpoapXiTeKTOHIKM KiCTKOBO]
TKaHVHM [IPY 3aCTOCYBaHHI OCIiI)KYBaHUX CIIOJIYK y MOPiBHSIHHI 3 HEJIIKOBAHMMU TBapMHaMU. Pe3ysibTaTu po60TH
CBifluaTh, O KaylikcapeH-MeTuaeH-6ic-gpochoHOBI KUCIOTH, 30KpeMa crionyka C145, noeqHyI0Th aHTUPE30POTUBHY
ePeKTUBHICTD i3 Oi7bIll M'SIKUM PEryJISITOPHUM BIJINBOM Ha KiCTKOBUI MeTabo0JIi3M [TOPiBHSIHO 3 30j1egpoHaToM. Lle
(dopMye eKcliepUMeHTaJIbHe MiAIPYHTS A1 noAanbmux GapMaKoJIoriyHUX IOCIiIKeHb Ta po3risigy crosyku C145

SIK IIEPCIIEKTUBHOT'O KaHANIaTa [OJis1 CTBOPEHHA HpOTI/IPCBOp6TI/IBHI/IX 3ac006iB HOBOT'O TTIOKOJIiHHS.

Pedepar aHIJIiHCBKOIO:

Despite the high clinical efficacy of bisphosphonates, their use is limited by risk of adverse effects, which
underscores the need to identify new antiresorptive compounds with a milder mechanism of action. Using
bioinformatic analysis and virtual screening approaches, a series of calixarene-methylene-bisphosphonic acids
were synthesized as structural analogues of bisphosphonates, followed by their stepwise biological evaluation. At
the in vitro stage, several compounds, particularly C145 and C1249, demonstrated pronounced inhibitory activity
against farnesyl pyrophosphate synthase, along with antioxidant and regulatory properties, and ability to modulate
apoptosis and the expression of key osteoclastogenesis-related genes in RAW264.7 macrophage cells, in a manner
comparable to the reference drug zoledronate. These findings provided the rationale for selecting the most
promising compounds for subsequent in vivo evaluation.In a rat model of ovariectomy-induced osteoporosis,
administration of calixarene-methylene-bisphosphonic acids, especially compound C145, resulted in partial
normalization of bone resorption markers (DPD, CTX-1, TRAP, cathepsin K) and bone formation markers (PINP,
osteocalcin), as well as modulation of the Wnt/n-catenin signaling pathway at both protein expression and
transcriptional levels. Computed tomography data and histomorphological analysis further confirmed a reduction
in the severity of osteoporotic changes and stabilization of bone microarchitecture in treated animals compared
with untreated ovariectomized controls.Taken together, these results indicate that calixarene-methylene-



bisphosphonic acids, particularly compound C145, combine antiresorptive efficacy with a milder regulatory impact
on bone metabolism compared with zoledronic acid. This provides experimental basis for further pharmacological
studies and supports the consideration of compound C145 as a promising candidate for the development of next-

generation antiresorptive agents.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: 3ak/i04HMiA 3BiT

Hazpa HTII aHri#icbKo¥0: Final report

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: [Hue (3BiT 0CTATOYHMIT)

l'asmy3b 3aCTOCYBaHHS: [loCifKeHHs | eKCIIePUMEHTaIbHI PO3PO6KH Y cepi IPUPOAHUYNX | TEXHIYHUX HAYK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: PesynbraTn BUKOHAHOTO MPOEKTY JAO3BOJIUIIN JOCKOHAIO BUBYMTH GiOXIMiYHI, IUTOTOKCUYHI
BJIACTMBOCTI YHIKaJIbHUX KajikcapeH-MeTuyieH-6ic-pocPOoHOBUX KMCIIOT Ha IIEPIIOMY eTalli POEKTY Ta BifibpaTu
HaMOi/IbII IePCIIeKTUBHI [J1s1 MOAAJIBLIOrO iX BUIIPOOOBYBAaHHS HA TBAPUHHIN MOJ€Jli y KOHTEKCTi IOTEeHLIMHAX
IIPOTHPE30POTUBHUX BaCTUBOCTEN. OTpUMaHi pe3ysbTaTh ONTUMICTUYHO PO3KJISIAI0Th CrIosyky Cl145 sK
MePCIEKTUBHY 71 3aCTOCYBaHHS y MIPAKTHUL JIiKyBaHHS 3aXBOPIOBaHb KiCTKOBOI TKAHUHH, 1IJ0 MOK€ CTaTH OCHOBOIO
L7151 PO3POOKY JIIKapChbKUX 3aCO0iB y MailoyTHbOMY. Byjio chopMOBaHO 4iTKe ysIBJIEHHS Ta HAYKOBO OOI PYHTOBaHi
peKOMeHALLil IIPO IX OTEHLiMHE KOMIUIEKCHE 3aCTOCYBAaHHA i3 BiTaMiHOM D3 11 1OCUIEHHS TEpaNeBTUYHNX

€(EeKTiB y eKCIIepUMEHTAJIbHIN HAYKOBil NPAaKTULL.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 370POB'S HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX
Bnyine HTII Ha mOBKIiJIJIA: He BrMBae
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Cnos>kuBavi npoayKIii: Haykoso-ngocinni ycranosu, MOH Vkpaiau
IlepcneKTHBHI PHHKH. YKpaiHu Ta CBITY
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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