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I11. BizomocTi npo BuKoHaBus JIiP
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0ocoou (a6o ITIB PizuuHo0i 0co6H): Cera Biomepixanc JITy,
Kog, 3a EZIPTIOY: 711583229

Micue3Haxoa>KeHHs: 2014 Silver Ct East, Urbana, I1., 61801, Cniostyyeni IlItatu Amepuku (CIIIA)
d>op1v1a BJIACHOCTI: [TpuBaTHa /HenepKaBHa
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InenTudikarop ROR:
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VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP
IlincraBa ojist npoBeneHHs JiP: 09 - Jlorosip i3 3akop/IOHHUM 3aMOBHUKOM

Hanpsm ¢inaHCyBaHHS: 2.5 - [IPOEKTH, 10 BUKOHYIOTHCS Y MEKAX MKHAPOZHOIO HAyKOBO-TEXHIYHOTO

CITiBpOGITHUIITBA
Ixepesa ¢piHaHCYBaHHS

7716 - Kot 3aMOBHHUKIB iHO3€eMHHX Ziep>KaB

dakTHyHHu# 00csAr ¢piHaHCYBaHHS (THC. JoJ1.): 10.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 Ta AOoCJiIpKEHHs JUMEPHUX CKBapaiHOBUX 6APBHUKIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Synthesis and investigation of dimeric squaraine dyes

PedepaT ykpaiHCbKOIO:

['0710BHOI0 METOI0 POOOTHU € CTBOPEHHS HOBUX AMMEPHUX CKBApaiHOBUX OAPBHUKIB Ta BUBUEHHS iXHBOTO
NOTEeHLiay gK CKJIafoBUx (POTOHHUX MaTtepianiB Ha ocHOBi JJHK. ¥ po6oTi Bniepiie: CHHTe30BaHi pO34MHHI y BOA]
IVIMEpHi CKBapaiHOBi 6apBHUKU, MOJIEKYJIU SIKUX MICTSTb [I-T€pdEHINIbHY MiCTKOBY IpyIly i peakuiliHO3aTHY
KapOOKCHUJIbHY T'PYITY; IOCIIiI)KEHO 3B'I30K MK CTPYKTYPOIO Ta BJACTUBOCTSIMU JUMEPHUX CKBApaiHOBMX OAPBHUKIB
i ix kox'foratis 3 [JHK B 3a71€)KHOCTI Bifi THyYKOCTi MiCTKOBOi I'pyIIi; BCTAHOBJIEHO 3aKOHOMIPHOCTI [1JI51 PETY/II0BaHHS
KJIIOYOBUX BJIACTUBOCTEN (XapaKTepPUCTUK CIIEKTPiB [IOrJIMHaHHS Ta (yopecleHLii, KOHTPOJIbOBaHO] arperariii)
IVMEPHMX CKBapaiHOBMX 6ApBHUKIB i ix koH'1oraTis 3 JHK mJisixoM BapiloBaHHS FHYYKOCTi MicTKOBOi rpymnu. Lle
IOCJIiI)KE€HHS] BHOCUTD BKJIA]] Y PO3POOKY IMMEPHUX CKBApaiHOBMX 6ApB—HU-KiB [JI51 COHSIYHUX €JIEMEHTIB,
HeJIHINHOI ONTUKY, Bidyasisalii 6i—~0-J10-ri4~HUX 00’eKTiB, Opra”iyHux ¢poronionis i THK-BMicHUX CTPYKTYP,
3IaTHUX [0 CaMOoOpraHisallii, 3a paxyHOK peaJii3allii KoJIeKTUBHUX €KCITOHHUX eeKTiB. [IpakTu4Ha LiH-HICTb
IIOJISITa€ Y MO>KJIMBOCTI BapilOBaHHS BJIACTUBOCTEN OAPBHUKIB Ta ix KoH'1oraTis 3 JHK misixom BapitoBaHHS
CTPYKTYPHU LIEHTPAJIBHOTO (MiCTKOBOr0) ppar-meHTy ix MosieKysl. HasgBHiCTb KapOOKCUIJIBHOI TPYIIN pOOUTD
MOYJIMBUM TOJajiblile 3B's1~3y—~BaHHS LUX OapBHUKIB 3 6iosioridHMME Hocisimu. [TokazaHo, 10 KOH'IoraTi 6apBHUKIB
3 IHK € nepcrnekTuBHUMMU [IJIs1 CTBOPEHHS MOJIEKYJIIDHUX arperaris i3 3a37ajerifb 3aporpaMoOBaHUMU KOPUCHUMU
€KCITOHHUMU epeKTaMU Yy mepexax, 3iopanux 3 JHK. Takum 4nHOM, Lie JOCTiIKEeHHS PO3LIUPIOE MOKIMBOCTI

BUKOPUCTAHHS CKBApAiHOBMX GAPBHUKIB 7151 Cy4YaCHUX Ta E€PCIEKTUBHUX (QYHKLIOHAJIBHUX MaTepiasliB.

Pedepar aHI1iliCbKOIO:

The main goal of the work is to create new dimeric squaraine dyes and study their potential as components of
DNA-based photonic materials. In the work, the following was done for the first time: water-soluble dimeric
squaraine dyes, which molecules contain a p-terphenyl bridging group and a reactive carboxyl group, were
synthesized; the relationship between the structure and properties of dimeric squaraine dyes and their conjugates
with DNA depending on the flexibility of the bridging group was investigated; regularities were established for
regulating key properties (characteristics of absorption and fluorescence spectra, controlled aggregation) of
dimeric squaraine dyes and their conjugates with DNA by varying the flexibility of the bridging group. This study,
through the implementation of collective excitonic effects, contributes to the development of dimeric squaraine
dyes for solar cells, nonlinear optics, bioimaging, organic photodiodes and applications involving deoxyribonucleic
acid (DNA) self-assembly. The practical utility lies in the possibility of varying the properties of dyes and their
conjugates with DNA by varying the structure of the central (bridging) fragment of their molecules. The presence
of a carboxylic group makes it possible to further tether these dyes to biological carriers. It is shown that
conjugates of dyes with DNA are promising for the creation of molecular aggregates with pre-programmed useful
excitonic effects in DNA-assembled networks. Thus, this study improves possibilities of application of squaraine
dyes for current and advanced functional materials.

Inperc YIK: 547:544.18;547:544.16;547:544.12, 667.287.4, 667.28:661.143; 667.28:535.683, 535.37 , 667.287.4,
667.28:661.14, 535.37 , 547:544.18; 547:544.16

Koau remaTuyHHuX pyﬁpPlKl 31.21.15, 61.39.47, 61.39.51, 29.31.23
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: OCTaTOYHMIA 3BiT IPO BUKOHAHY POGOTY B paMKax peasizalii IPOEKTy 3 BUKOHAHHS

HAyKOBUX JIOCJIIKEHD i po3p000K «CHHTE3 Ta OOCTiIKEHHS JUMEPHUX CKBAPaiHOBUX OAPBHUKIB»

Hazpa HTII aHrsiicbKoI0: Final report on the work performed within the framework of the implementation
of the scientific research and development project "Creation of new dimeric squaraine dyes and study of their
potential as components of DNA-based photonic materials”

HTII, sixky nepen6ayasiocsi CTBOPHUTH: CTBOPEHO
IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpnmaHi P€3yJbTaTH: Marepianu, Meroau, Teopii, rinoresu

FaJIy3b 3aCTOCYBAHHSI: [IpakTUYHE 3aCTOCYBaHHs y (papMallii, MEIMLIMHI, KaTalisi, eJIEKTPOHilLi,

arpoIrpoMKCIIOBOCTI Ta iH.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3sit, mo mictuts iHbopmaliito po pes3ynbTaTvi BAKOHAHHS [TPOEKTY, KOTIii OIy6IIiKOBaHUX TE3

IOIOBiel Ta iHIIOI IPYKOBAHOI HAYKOBOI MPOIYKIIii.O

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiais,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO OTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:
Crnio>KuBavi NPOAYKILii:
IlepcnekTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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