O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0223U005600

Jep>kaBHUH peecTpauiliHUI HOMEP: 0120U104249

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 25-12-2023

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3Ba eramny: ['i6puani SERS-nigknanxu 3 nogaBaHHsaM KosoigHux HY 3o7mota a6o cpi6na. MynstunnexcHi SERS-
nigxnaaku. Ontumisauis mysnstunaekcHoi SERS-nigxknaaxu. SERS-toolkit — SERS-mynbTu-niaknanku tumny "4-s-1"
a6o "6-B-1"

IToyaToK eramy: 05.2023
3akiHyeHH4 eTamy: 11.2023

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaiMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pisumdyHO0i 0cO6H): IHCTUTYT disnKku

HalliBIPOBiHUKIB iMeHi B. €. JlamkapboBa HauioHansHOI akageMii Hayk YKpaiHu
Kopg 3a €IPIIOY: 05416952

MicueBHaxo,ereHHﬂ: npocnekt Hayku, 6ya. 41, m. Kuis, 03028, Vkpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380445254020, 380445258342



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHyBaHHs IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0cO6H): lepkasHa ycraHoBa "[HCTUTYT

Xap4oBoi 6ioTexHosorii Ta reHomiku HanionanpHoi akagemii Hayk Ykpainm"
Kog, 3a €EJPIIOY: 02128514

Micue3HaxoaKeHHS: ByJl. OCUIIOBCBKOTO, 0yZ. 2-a, M. KuiB, 04123, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380444343777

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a6o IIIB ¢izmyHoi 0co6H): Hauionansuuit Gpouz

JOCJiIKEHb YKpaiHu

Kopg 3a € IPIIOY: 42734019

Micuesnaxo;perHﬂ: ByJI. bopuca I'piHyeHka, 1, M. Kuis, 01001, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiiHHS: Ka6iner MinicTpis Vkpainu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

TenedoH: 380442981622, 380442981622

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

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

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 2201300

dakTHyHHH 00cAT QpiHaHCYBaHHSA (THC. IPH.): 2254.699




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HositHa SERS-HaHOMnaTdopma 1151 eEKTUBHOTO JEeTEKTYBaHHS 6i0MOJIEKYJI TA IIaTOT€HIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Advanced SERS-based nanoplatform for efficient detection of biomolecules and pathogens

PedepaT ykpaiHCbKOIO:

Po3pob6seHo npoctuii MeTo[, BUTOTOBJIEHHS e(peKTUBHUX SERS migkianok 3 MopgosIorielo iHBepTOBaHUX Mipamin,
SIKMI1 BKJIIOYA€ OpUTiHATIbHUI OJJHOETAITHUI CUHTE3 BUCOKOMOHOaucnepcHux chep SiO2 rnpu KiMHaTHIN
TeMIIepaTypi, ix MBUIKY cam030ipKy Ha crieliabHil Nigkaanui i TepmiuHe BUIIapOBYBaHHS Lapy CpibJia, TOBIIXHOIO
Kisibka HaHoMeTpiB. OTpumani SERS nifxsanxuy € 1ocuTh e(peKTUBHUMU BXe [IPY 30YI)KEHH] paMaHiBCbKUX
CIIEKTPiB JIa3ePHUM BUIIPOMIHIOBAaHHSM 3 O0eXC = 457 HM, aje ixH10 e(eKTUBHICTh MOKHA 3HAYHO MiABUIINATY, a
PEe30HaHCHe 30YIPKeHHS 3MICTUTU [0 0exc = 532 HM LIISIXOM KopoTKo4dacHoro Bianany SERS nigkianok B atmocdepi
aprony. Po3po06JieHi niiKIaiKy [103BOJISIOTh JIETKO BUSBJISITU KOHLIEHTPalii pogaminy 6G mo 10-13 M.
[IpoeMOHCTPOBaHO BUCOKY e(DeKTUBHICTh Takux SERS migknanox 15 geTekTyBaHHS HEPE30HAHCHUX aHaJIITIB,
30KpeMa JIi30LMMy Ta iHIMX 6ioMoseKy, GyHKLiOHa3ali0 SKUMU 0yJI0 IPOBEAEHO 3 SIK 6iosioriunux 6ydepis, Tak
i BOoIHUX pOo34yMHiB. Bucoka eexkTuBHicTb po3pobseHux SERS nmifkaafok nocsraeTbes 3a paXyHOK TOTO, 10
3aIPONIOHOBAaHA MOPQOJIOTis CIIPUsiE YTBOPEHHIO YUACJIEHHUX «TapsSurX TOUOK» B MiCISIX OUiKyBaHOI JIoKasli3alii
(36araueHHs) aHAMITy MifJ Yac CyLIiHHS PO3YMHHUKA — B IPOMDKKax Mk cpepamu SiO2 — TOOGTO B BEpPLUIMHAX
iHBepTOBaHUX Mipamiz. Bisnbiue Toro, Taka Mopdosoris, iMoBipHO, 3MeHIIye HeraTuBHi epeKkTu Tepmodopesy, IKui
iHaKIIe MoJKe BiAIITOBXHYTH aHAJIT BiJl «rapsyuMx TOUOK» i pigko posrysnaersest B KoHTeKceTi SERS. Po3pobsieHo
HOBUM Nifxin 7o popmyBaHHs SERS migknamok s MyJbTUIIIIEKCHOTO AeTEeKTYBaHHS, IKUH MOJISITae y OeNHAHHI
HaboOpy OKpPEeMUX IJIa3MOHHUX HAHOCTPYKTYP 3 Pi3HUMU XapaKTeprucTukamu Mopdosorii Ta CrieKTpaabHOro
ITOJIO>KEHHS IJIAa3MOHHOTO Pe30HaHCy. [IpoIeMOHCTPOBAHO NPUHLMIIOBY MOKJIUBICTb NOCSTHEHHS NOJATKOBOTO
IiICUJIEHHS PaMaHiBCbKOTO CUTHAJIy 32 PaxXyHOK PETyJIlOBaHHS BificTaHi Mix maamoHHUMU HY, To6TO onTumiszatiii

KOHQirypariii «raps/aux TO4OK», IJISIXOM BUKOPUCTaHHS €JIaCTUYHOI MigKIIAOKY.

Pedepar aHIJIiHCBKOIO:

A simple method of manufacturing effective SERS substrates with the morphology of inverted pyramids has been
developed, which includes an original one-step synthesis of highly monodisperse SiO2 spheres at room
temperature, their rapid self-assembly on a substrate and thermal evaporation of a silver layer several nanometers
thick. The resulting SERS substrates are already quite effective when Raman spectra are excited by laser radiation
with nexc = 457 nm, but their efficiency can be significantly increased, and the resonant excitation can be shifted to
pexc = 532 nm by short-term annealing of SERS substrates in an argon atmosphere. The developed substrates allow
easy detection of rhodamine 6G concentrations up to 10-13 M. The high efficiency of such SERS substrates for the
detection of non-resonant analytes, in particular lysozyme and other biomolecules, which were functionalized
from both biological buffers and aqueous solutions, was demonstrated. The high efficiency of the developed SERS
substrates is achieved due to the fact that the proposed morphology contributes to the formation of numerous
"hot spots” in the places of expected localization (enrichment) of the analyte during drying of the solvent - in the
spaces between the SiO2 spheres - that is, in the tops of the inverted pyramids. Moreover, this morphology is likely
to reduce the negative effects of thermophoresis, which can otherwise push the analyte away from “hot spots” and
is rarely considered in the context of SERS. A new approach to formation of SERS substrates for multiplex
detection has been developed, which consists in combining a set of separate plasmon nanostructures with
different characteristics of morphology and spectral position of plasmon resonance. The fundamental possibility of
achieving additional amplification of the Raman signal by adjusting the distance between plasmonic NPs, i.e.
optimizing the configuration of "hot spots" by using an elastic substrate, has been demonstrated.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: QisnyHi NPUHLMIY HALYYTIMBOTO i CENIEKTUBHOTO AETEKTYBAHHS 6iOMOTIEKYJI i

natoreHiB Mmetogom SERS-crnekrpockomnii i HOBUX HifgxoAiB 40 (pOpMyBaHHSI HAHOCTPYKTYpoBaHUX SERS-igkiagoxk.

Ha3zpa HTII aHrJi#icbKo¥0: Physical principles of supersensitive and selective detection of biomolecules and

pathogens by SERS- spectroscopy and new approaches to the formation of nanostructured SERS-substrates.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBAaHHS: CEHCOPUKA, 6iosorist, MegUITAHA.

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3aspannam HIP € po3po6iierHs GisM4HMX OCHOB HOBOTO THITY BUCOKOeheKTuBHUX SERS- minkiamok

IIJISIXOM (POPMYBAHHSI METaJIeBUX HAHOCTPYKTYP y BUIJISIZ] iHBEPTOBAHUX Iipamifl Ha IIOBEPXHSIX Pi3HUX MaTepialis.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiIYHE OOrpyHTYBaHHSI.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:
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