O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 061ikoBHI HOMep: 0225U000777
Jep>kaBHUH peecTpaniiinuii Homep: 01220000974

Bigkpura

Iara peecrpamnii: 18-01-2025

1. ETaniy BUKOHAHHS

Homep erany: 3

Hasga erany: O1iHKa TpMBaJIOCTi iIMyHHOI BiJI[TOBiZi y TBApUH
IToyaToxk eramy: 01-2024

3akiHueHHs eTany: 12-2024

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

Hassa oprasi3sanii: JIbBiBCbKUI Hal[iOHAJIBHUI MEIUYHUN YHiBepcuTeT iMeHi Jlannia ['annipkoro
Kog €IPIIOY /IIIH: 02010793

IliznopsaxoBaHicTh: MiHiCTEpPCTBO OXOPOHM 3[10POB’sl YKpaiHu

Agnpeca: Bys. [lekapceka, 6ya. 69, M. JIbBiB, JIbBiBcbKa 061., 79010, Ykpaina

Tenedon: 380322603066

Tenedon: 380322757632

WWW: http: //meduniv.lviv.ua

3. Bnacuuk peayabtatiB HIJKP (mpoayKiii)

Hassa oprani3sanii: JIbBiBCbKUI1 Hal[iOHAZIBHUIM MEIUYHUN YHiBepcuTeT imeHi Jlannia ['annuipkoro
Kog, €IPIIOY /IIIH: 02010793

Appeca: By:1. Ilekapceka, 6yz. 69, M. JIbBiB, JIbBiBCbKa 0651., 79010, Ykpaina

IlignopsakoBaHicTh: MiHiCTEpPCTBO OXOPOHM 3[10POB’sl YKpaiHu

Tenedon: 380322603066

Tenedon: 380322757632

WWW: http: //meduniv.lviv.ua

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITiB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 2301020

Hampsam ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiAXKEHHS i pO3pOOKU

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHs 3a 3BiTHMHE eTam: 1927.940 THC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

IMyHOTeHHiCTb Ta crienudivHicTh cyMmimi 6iIKOBMX aHTUTEHIB i HAHOATIOBAHTIB €X Vivo

Haspa po6oTH (aHrJ1)

Immunogenicity and specificity of protein antigens and neoadjuvant mixures ex vivo

Pedepar (yxp)

Po3po6sieHO iMyHOTeHHy CyMilml Ha OCHOBi pekom6GiHaHTHOro anrtureHy SARS-CoV-2 Ta HaHOAJIOBaHTiB Ha OCHOBI
HaHOJiaMaHTiB. AHTUTEH € 4aCTUHOIO 6isika S (RBD momeH) Ta MoXe 6yTU CUHTETUYHUM YU peKOMOiHAaHTHUM. PO3po6yieHO MeTo
MIpUENHAHHS AHTUTEHY [0 HAHOYACTMHOK i3 CTBOPEHHSM CTabifibHOI CyMilli, Ha $IKy IOJAHO 3asBKy Ha MaTEHT YKpaiHu.
TecTyBaHHSI iMyHOT€HHOI CyMillli B pamKaX MPOEKTy IIOKa3aJo e(EeKTUBHY i CTiliKy iMyHHy BiONOBiIb Ta 36€PEXEHHS PiBHS
aHTUTIN ax 1o 360 gHiB y saboparopHux mumeil balb/c ta mo 360 #HIB y 1a60paTOpHUX KPOJIB, Cepell aHTUTIN AOMiHYBaB
cyoknac IgGl. Cymim 36epiraja akTUBHICTb mpu 306epiraHHi 3a -20°C 3 KOpOTKOYaCHMMM Iepiogamu 36epiraHHsa y +4°C.
BusHaueHO MiHiMaslbHY [03Y alfoBaHTy HEOOXimHy AJ1s iHAyKuil iMyHHOI Binosini sk 1 mr/iH’exuiio y cepii i3 2-x iMyHi3a1jii.
JocmifkeHo [eno3uTy iMyHOTeHHOI cyMilni B TkaHMHax depes 1 pik miciis BBefleHHS Ta JOBEEHO iX MacuBallilo i 6i0CyMiCHICTb.
EdexTuBHIiCTh 3ajexana Bifi 3JaTHOCTI HEUTPoQiniB IO OKCUAATUBHOrO BUOYXy Yy 30HI BBEJEHHS aJlOBAaHTy. B TBapUMHHUX
MOJIEJISIX XPOHIUHUX 3alajibHUX IIPOLECiB, BUCHAKEHHST HEUTPOPiiB 010 30aTHOCTI 4O OKCUAATUBHOTO BUOYXY MTPU3BOAUIIO 1O
MeHI e(QEeKTUBHOrO BIIJIMBY HAHOAJ 10BaHTIiB. [lokazaHo, 1O cepej, KOMIIOHEHTIB KpPOBi JIIOOMHM €X Vivo IpU B3aeMopii 3
iMyHOT€HHOIO CYMIIIIIO AaKTUBYIOTbCSI Hacamiepejn HeWUTpodinu, B MeHIIiM Mipi MOHOLUTM i He aKTUBYIOTbCS JMQOLUTHU.
[IpoBeneHo mocimKeHHs o0 epeKTUBHOCTI aKTUBallii KJIiTHH KPOBI JIIOAUHMU (€X Vivo) Y TallieHTiB 3 ayTOIMyHHUMU PO3JIalaMU.
CTBOpeHO Mofesb KOpOHaBipycHOi iHpeknii y XOM'SKiB Ta OTPUMaHO 3pa3KyW TKAaHWH JIeT€Hb, IIO3UTHMBHI Ha aHTUTEH
KopoHasipycy. [lokazaHO 37aTHICTb iMyHOIJIOOYJiHIB CHPOBAaTKM iMYHI30BaHMX MMWIIEH PpO3Mi3HABAaTH BipyCHI aHTUTEHU B
TKaHMHAX XOMSKiB, iH(pIKOBaHMX KIiHIYHMM Marepianom xBopux Ha COVID. ITogaHo 3asiBKy Ha OTPMMAaHHS IAaTEHTy YKpaiHu

(BuHaxin), ony6ikoBaHo 3 cTarTi B XXypHanax Ql, 2 B xypHanax Q4, ctBopeHo 1 Hoy-xay.n
Pedepar (aHr1)

An immunogenic mixture was developed based on a recombinant SARS-CoV-2 antigen and nano-adjuvants derived from
nanodiamonds. The antigen represents a part of the S protein (RBD domain) and can be either synthetic or recombinant. A
method for attaching the antigen to nanoparticles to create a stable mixture has been developed, with a patent application
submitted in Ukraine. Testing of the immunogenic mixture within the project demonstrated an effective and sustained immune
response, with antibody levels maintained for up to 360 days in Balb/c laboratory mice and rabbits. The dominant antibody
subclass was IgGl. The mixture retained its activity during storage at -20°C, with short-term storage periods at +4°C. The
minimal dose of adjuvant required to induce an immune response was determined to be 1 mg per injection in a series of two
immunizations. Deposits of the immunogenic mixture in tissues were examined one year after administration, confirming their
passivation and biocompatibility. Effectiveness depended on the ability of neutrophils to generate an oxidative burst at the site
of adjuvant administration. In animal models of chronic inflammatory conditions, neutrophil depletion or reduced oxidative
burst capacity led to less effective nano-adjuvant performance. Ex vivo studies with human blood components showed that the
immunogenic mixture primarily activated neutrophils, to a lesser extent monocytes, and did not activate lymphocytes. The
research focused on the effectiveness of blood cell activation (ex vivo) in patients with autoimmune disorders was performed. A
model of coronavirus infection was established in hamsters, and lung tissue samples positive for coronavirus antigen were
obtained. The ability of immunoglobulins from the sera of immunized mice to recognize viral antigens in the tissues of hamsters
infected with clinical COVID patient samples was demonstrated. UA patent application was claimed, 3 articles were published in
Qljournals, 2 in Q4.

Ingexc YIK: 576.3, 577.083.3;612.017.1;577.27, 612.017.1:57.052, 576.3

Kozu tremaruunux pyopuk HTI: 34.19, 34.43, 34.43.35



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): Crioci6 inmykuii imyHHOI Binnosini no rinpodobHux nentupis

Hassa npoaykuii (arrJi): Method of inducing an immune response to hydrophobic peptided

OuikyBaHi pe3ysbTaTu: TexHosorii, Marepianu

T'anmyss 3acTocyBaHHS: IMyHOJIOTid, (PapMaKOKiHETUKA /IMHAMIKa, €KCTIEPUMEHTAJIbHI JOCIiIPKEHHS B rajy3i OHKOJIOTII

Omuc npozykuii (ykp): Crioci6 ingykuii iMyHHOI Binnosiai 1o rinpodo6HuX enTuiBs, o BUKOPUCTOBYE K iMyHOCOPOYIOUMIA
areHr rifpodo6Hi YaCTHHKY HAHOJAMAHTIB B Jiana3oHi po3mipis 5-50 HM. OCTaHHI Ipy NONIapaHHi B OPraHi3M iHOYKYIOTb
YTBOPEHHSI HEUTPOPiNbHUX MO3aKIITUHHUX [TACTOK, SIKi MOCHIIIOIOTh CAMOOOMEKYI0UY iMYHHY BiZITIOBiib 1O MENTU/IIB,

Ccop6OBaHUX HA HAHOMIiAMaHTaX.

ConianpHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEHHsI IPMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst

3a6e311e4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMilll€eHHIO IMIIOPTY

Cragis 3aBepueHocti HTII: 3git no HIJJKP, ExcriepuMeHTanbHUN (MaKeTHUH 3pa3ok), [IpoMucioBuii 3pa3ok
Bnposazyxkennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBagykeHHs: 01.202412.2024

Bupo6HuK npoayKuii: JIbBiBCbKUI HALiOHATILHUN MeANYHUH yHiBepcuTeT iMeHi [Januia anumnpkoro
Cro>KuBavi NpoAyKuii: BUpo6HUKY BakIVH

IlepcnexrueHi punku: €C, CIIA, Kanaga

IIpaBa iHTe/IeKTyasIbHOI BJIacHOCTI: [10/1aHO 3a5BKY Ha BUZIaYy OXOPOHHOTO AOKyMeHTy, B YkpaiHi, 3a kopioHOM

dopmu Ta ymoBu nepepavi npogykii: [Ipogak sinensii, [Ipogak «Hoy-xay», [Ipogaxk natenra, Ilpogask npomykuii
7. Bi6sriorpagiyHuii onuc

«Cnoci6 inmykuii iMmyHHOI Bignosizi 1o rigpodo6Hux nenrtugisy», P. binui, I'. bina, 3asBHuk: JIpBiBCbKIUI HALlIOHATBHUN MEOVUYHUN
yHiBepcuTeT iMeHi JJanuia Fanunpkoro, 2023. 3asska a202305659. I[Tpioputert Bin 24.11.2023.

Bila G, Utka V, Grytsko R, Vovk V, Bilyy R. Formation of aggregated neutrophil extracellular traps in tissues is determining the
efficacy of particulate nanoadjuvants. Nanomedicine Nanotechnology, Biol Med. 2025;63(June 2024):102798., doi:
10.1016 /j.nano.2024.102798

Vaseruk, A; Bila, G.; Bilyy, R. Nanoparticles for Stimulation of Neutrophil Extracellular Trapomediated Immunity. Eur. J. Inmu-nol.
2024, 54, doi:10.1002 /€ji.202350582.

Bila, G.; Vovk, V.; Utka, V.; Grytsko, R.; Havrylyuk, A.; Chopyak, V.; Bilyy, R. NET-Inducing Diamond Nanoparticles with Adsorbed
Hydrophobic SARS-CoV-2 Antigens Serving as Vaccine Candidate. Ukr. Biochem. J. 2024, 96, 95-105, doi:10.15407 /ubj96.04.095.

8. 3BiTHa JOKyMeHTaNis

KinpKicTs cTOpiHOK B 3BiTi: 90
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6-BHKOHABIIiB

Bina 'anuna IropiBHa (#.¢inocod)



BoBk Bosnogumup IBaHOBMY (K. M€, H., I011,.)

I'puuiko Poman IOnianoBud (4.0epX.ymnp., I01L,.)

KepiBHHK opraHi3arrii:
3imenkoBckuit bopuc CemeHoBud (1. papmal,. H., mpodecop, akam,)
KepiBHHKH POOOTH:

Binunit PoctucnaB Onekcanaposud (4. 6. H., mpodecop)

KepiBHuK Bigainy peectpanii HayKoBoi gisibHOCTI
YxpIHTEI

IOpyenko T.A.



