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InenTudgikarop ROR: He zacrocosyerscs
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHaMeHTaIbHI OCHOBU CTBOPEHHS OpraHiuHUX 6apBHUKIB 117151 (pJIyOpeCLIeHTHOI MEIUYHOI [IiaTHOCTHKY,

IVCIJIEMHUX €JIEMEHTIB Ta (POTOHHUX IPUCTPOIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The fundamental bases of creation of fluorescent organic dyes for medical diagnostics, display elements and
photonic devices

Pedepat yKpaiHCBKOIO:

MeTo10 po60TH 6yJI0 BCTAHOBJIEHHS 3arajibHUX [IPUHLUIIB CTBOPEHHS (PJIyOPECLEHTHUX i AUXPOIYHMX 6aPBHUKIB
Ta ribpuIHNUX OPraHOHEOPraHiYHUX HAHOYACTUHOK, JOCJiIKEHHS iX KoMOiHallill 3 6ioMoJIeKyIaMu i
PiIIKOKPUCTANIYHUMU MaTepiasaMu AJ1s MOAabIIOro 3aCTOCYBAHHS B MEIMYHIN A1aTHOCTULL] i TOHKOILIIIBKOBUX
IVCIUIEHUX eJleMeHTaX. B pe3ysibTaTi BUKOHAHHS IIPOEKTY BifliOpaHO HAMOiIbIl IepPCIEeKTUBHI Kylacu
(JIyOopeCleHTHUX i IUXPOiYHUX GapBHUKIB /1J11 BUKOPUCTAHHS Yy Pi3HUX 00J1acTsIX criekTpa. Po3pobiieHo Ta
BIOCKOHAJIEHO METOY CUHTE3Yy Ta OYMCTKU POJAMiHOBHUX, 11iaHiHOBUX Ta OCKBApaiHOBMX ODOAPBHUKIB i IIOMiHODOPIB 3
Pi3HOIO OKiJIBKICTIO CyJIb(POHATHUX Ta GOCHOHATHUX IPYIL. BCTaHOBIEHO 3aKOHOMIPHOCTI 100 3B'SI3KY
CIIEKTPJIbHOJIIOMiHECLIEHTHUX Ta POTOOPIEHTYIOUUX BJIaCTUBOCTEN CKBApaiHOBUX Ta HOPCKBapaiHOBUX OapBHUKIB,
[OXiIHMX XPOMEHIB (KCaHTEHOBUX OAPBHMUKIB), POJIaMiHiB Ta BiOJIAHTPOHIB 3 iX MOJIEKYJISIPHOIO Ta
CyIPaMOJIEKYJIISIPHOIO OYZ0BOI0, TPY KOBAJIEHTHOMY Ta HEKOBAaJIEHTHOMY 3B'SI3yBaHHI 3 IPOTeiHaMu Ta Ipu 3MiHi pH
y cepenoBUIaX, HAOIKEHUX 10 YMOB >XUBUX opradi3mis. JociimkeHo FRET mixx ;Boma 6apBHUKaMy, 1110 MalOTh
IIOTJIMHAHHS y Pi3HUX 00JIACTSX CIIEKTPY, Ta OLiHEHO MOXKJIUBICTh BUKOpPUCTaHHS Takoi FRET-napu aJ1s1 BUBHa4eHHs
KOH(QOpMaLiliHUX 3MiH y poTeiHax. CTBOPEHO HaMiBIPOBiJHNKOBI KBAHTOBI CTPMKHI i3 KOMOIHOBaHOIO CTPYKTYPYIO
«CTPW>KEHDb B CTPVDKHI» 06€3 HEraTUBHOTO BIJIMBY HAa ONTHUYHI BJIACTUBOCTI OTPUMAHOI CTPYKTYpHU. [lokazaHo, 1m0
BHUKOPHMCTaHHS IPOME30T€HHUX eHAPUTHUX JIiraHliB y CIIOJIyY€HHI 3 BiTHOCHO KOPOTKUMHU aJIKiiPpocHOHOBUMU
KUCJIOTAMU B SKOCTi «KOMIPKU» [1JI51 PO3IIOLiJIEHHS! KBAHTOBUX CTPVIKHIB Y PiIKOKPUCTaIYHOMY MOHOMEDI
3abe3nevye HABUILY ONTUYHY SIKICTb i BiICYTHICTb arperallii KBAaHTOBUX CTPUKHIB HaBiTh 32 BUCOKMX
KOHIIeHTpauin. [TosiMepusanieo piikKOKpUCTaIiYHOrO MOHOMEPA i3 PO3IOJIiIEHMMU B HbOMY KBAHTOBUMU

CTPYKHSIMU OZ,€P’KaHO BUCOKOSIKICHI IUTIBKY [1J181 ITiABUILEHHS SICKPABOCTI PiIKOKPUCTAIYHUX JUCILIEIB.

Pedepar aHIJIiHCBKOIO:

The aim of the work was to establish general principles for the creation of fluorescent and dichroic dyes and
hybrid organoinorganic nanoparticles, to study their combinations with biomolecules and liquid crystal materials
for further application in medical diagnostics and thin-film display elements. As a result of the project, the most
promising classes of fluorescent and dichroic dyes were selected for use in different spectral regions. Methods for
the synthesis and purification of rhodamine, cyanine and squaraine dyes and luminophors with different amounts
of sulfonate and phosphonate groups were developed and improved. Regularities have been established regarding
the relationship between the spectral luminescent and photoorienting properties of squaraine and norsquaraine
dyes, chromene derivatives (xanthene dyes), rhodamines and violanthrones with their molecular and
supramolecular structure, with covalent and non-covalent binding to proteins and with changes in pH in
environments close to the conditions of living organisms. FRET between two dyes with absorption in different
spectral regions has been studied, and the possibility of using such a FRET pair to determine conformational
changes in proteins has been assessed. Semiconductor quantum rods with a combined "rod in rod" structure have
been created without a negative effect on the optical properties of the resulting structure. It has been shown that
the use of promesogenic dendritic ligands in combination with relatively short alkylphosphonic acids as a "cell" for
distributing quantum rods in a liquid crystal monomer provides the highest optical quality and the absence of
aggregation of quantum rods even at high concentrations. Polymerization of a liquid crystal monomer with



quantum rods distributed in it has produced high-quality films for increasing the brightness of liquid crystal
displays.

Ingexc YIK: 535.3, 535.3+547.753+544.164

Koau TemaTHYHHUX PYOpPHK: 29.31.27
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: OCTaTOYHMIA 3BT PO PE3YJIbTATH BUKOHAHHS HAYKOBO-[OCIIIHOI po6oTH
"@yHpaMeHTaIbHI OCHOBU CTBOPEHHS OPraHiuHuX GAPBHUKIB 11711 (JIyOpeCeHTHOI MeANYHOI IiarHOCTUKY,

IUCTIJIEMHUX eJIEMEHTIB Ta (POTOHHUX MPUCTPOIB"

Ha3zpa HTII aHrsi#icbKoI0: Final report on the results of the research work "The fundamental bases of

creation of fluorescent organic dyes for medical diagnostics, display elements and photonic devices"
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
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l'anyss 3acTocyBaHHs: [To KBEJI-2005 (3 PK): 73.10.1 (Opraniusi momiHoGOpy, opraHiuHa Ximisi, OpraHiyHumi

CHHTE3, OpPTraHiuHe MaTepiaJlo3HaBCTBO, (Pi3M4HA OpPraHiyHa XiMisl, MOJIEKYJIsIpHA (JIyOpeCLieHTHA CIIEKTPOCKOITis.)
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3sit, mo mictuts inpopmariito po pesynbraTu, OfepskaHi mig yac BukoHants HJIP "®yHnameHTanbHi
OCHOBU CTBOPEHHSI OpraHiyHUX 6apBHUKIB 17151 (PIIyOpeCLieHTHOI MeIMYHO]i JiarHOCTUKY, IUCIJIEIHUX eJIeMEeHTIB Ta

(POTOHHUX MPUCTPOIB"

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTI} TOIIO) 17151 3a6€e3M1eYeHHs €eKCIIOPTHOTO NMOTEHIialy Ta 3aMillleHHIO iMNIOpTY, ToinmeHHs SKOCTi XKUTTS

Ta 3[J0POB'sl HaceJIeHHs], e(PEeKTUBHOCTI AialrHOCTUKU Ta JIiKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
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IToyaToK eTamy: 01.2017
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JopaTtkoBa iHdpopmamist:
Haszsa HTTI yKpaiHCBKOIO: OryopecieHTH] MiTK1 Ha OCHOBI HOPCKBApaiHOBUX GapPBHIUKIB
HasBa HTII aHr/1ilicbKOIO: Fluorescent labels based on norsquaraine dyes

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
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ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKiii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIopTy, [1oinmeHHs SIKOCTi KUTTS
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X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
bypenkos IBaH OjyiekcaHIpOBUY
bizsiera IOnis BnagucnapiBHa

BameHko Banepiit Bosiogumuposuy

(k. x. H.)
Brnacenko I'anna CepriiBHa

l'oBop Ipuna BikTopiBHa

(k. x. H.)

Kanipam Mapig bopucisHa
(o.dinocod)

Ko63eB Imutpo Bosrogumuposud

Konocosa Ospra CepriiBHa

(k. x. H.)

Kpusomwen Onekcangp Iropesud

(k. x. H.)

Kynuk Onecs I'eHHagiiBHa
(k. x. H., 02.00.03)

Muxannenko Bagyum BikropoBuy

(k. x. H.)

O6yxosa OseHa MukosaiBHa
[Tonnosa Karepuna BaseHtuHiBHa
(k. ¢.-m. H.)

[Tponanos Makcum PengopoBuy

Canin Enyapp BitaniiioBud

(k. X. H.)
CBoskoB Poctucinas [leTpoBuy

Cemenosa Osibra MukosiaiBHa

(k. x. H.)

Crapko Cepriii MukosaiioBud
Crenanenko Onena IOpiiBHa
Tarapen Anartosin JleoHigoBu4

®enopsiko Onekcanap IlerpoBud
(0. d.-m. 1., 01.04.07)

QenoHseBa Ipuna AnatoniiBHa

(k. x. H.)

Xabycesa Canist YMapiBHa

YebaHoB BaseHTUH AHATOMIIOBUY
I.X. H., 02.00.03



YepHuwmosa OkcaHa CepriiBHa

(k. x. H.)

BignoBigasibHUI 3a HiATOTOBKY demopenxko T.10.
00JIiIKOBHX JOKYMEHTIB

Tenedon +38 (057) 341-04-98

PeecTpaTop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallilo HayKOBOi

OisSIIBHOCTI




