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2. Determination of some bioactive substances by quenching effect on the sensibilized luminescence of lanthanide

ions

Pedepar:

1. Incepraliist NpUCBsYeHa NOLIYKY HOBUX aHAJITUYHUX (POPM Ha OCHOBI KOMIIJIEKCHUX cIIOJyK Tep6ito (I1I) 3
NOXiAHUMU NipUIMHBMICHUX aMifliB OKCOXiHOIHKap6oHOBOI Kuc1oTH (L1-6) i KapOOKCUIbOBAaHUMU KpayH-€TepaMu
(L7,8) nst BU3HAUYEHHS psify 6ioaHasiTiB (J1ikapChbKUX MTpemnaparis, 6ifKiB, i0HIB JIy>KHUX METaJiB) 3 BAKOPUCTAHHSIM
edexkry racinns 4f-mominecuennii iony saHTaHiny. BusHaueHi crieKTpopOTOMETPUYHI Ta KUCJIOTHO-OCHOBHI
XapaKTEePUCTUKU PeareHTiB, YMOBU ix KOMILIEKCOYTBOpeHH: 3 ionamu Ln(I1I). MakcumasnbpHa iHTEHCUBHICTb
JIIOMiHECLEHIii KOMIJIEKCIB CIIOCTEPIraeTbCs y BOAHUX PO3UMHAX 0€3 NOIaBaHHS OPraHiYHMX PO3YMHHMUKIB,
MTOBEPXHEBO-AKTMBHUX i IOHOPHO-aKTUBHUX PEYOBUH. 3a gonomoroio 2D-QSPR Mmopeneit 05 psAmy NOXiTHUX
aminiB OKCOXiHOIIHKApOOHOBOI KUCJIOTU BCTAHOBJIEHO 3B'SI30K JIIOMiHECLIEHTHUX XapaKTePUCTUK KOMILJIEKCiB
epporis (III) i rep6ito (III) 3i cTrpykryporto niranais. OTpUMaHi MOAEJ (CUMIJIEKCHA, LIMPKYJISIPHA i KOHCEHCYCHA)
BM3HAYaIOTh IPIOPUTETHUI BIIJIB HA KBAHTOBUY BUXiJ, JIIOMiHECHEHL] i yac >XUTTS 30yKEHOTO CTaHy iOHIiB

JIaHTaHIJiB eJIeKTPOCTaTUYHUX Ta BaH-zep-BaasbcoBUX B3aeMo[Iiil. BctaHOBIIEHO, 10 BBeJeHHs B cuctemy Th(III)-



L1-5 (1:1) nesikux yikapCbKUX MpenapariB NprU3BOIUTb 10 racinHs 4f-mominecuenuii ioHiB Tep6ito (III) B pesyabrarti
aIoyKTOYTBOPEHHS MIX JliraHIoM-ceHcubinizaTopom i raciem. Ha ocHosi komnekcy Tb(III)-L6 (6-[(1-rigpokcu-3-
okco-6,7-gurinpo-3H,5H-nipuno(3,2,1-ij]-xinHoniH-2-KapOoHis)-aMiHO]-reKcaHOBa KMCJIOTa) po3pobJieHi
BMCOKOYYTJIUBI, IPOCTI i €KCIIPECHI METOAVKY BU3HAYEHHS O1JIKiB: CUPOBATKOBOIO ajb0yMiHY JIIOAUHH,
iMmyHOr100yJ1iHYy G, 6M4a40ro CMPOBAaTKOBOTO albOyMiHy i reMoro6iHy 3 mesxamu Bu3HadeHHs 0.03 MKT/MiL
BcraHoBieHo, mo BBefeHHs B cuctemy Th(II)-kap6okcuiboBaHi KpayH-eTepy iOHIB JIy>)KHUX MeTaJliB PU3BOLUTh
IIO raciHH# JIOMiHeCUeHli i 70 3MEeHIIEeHHS Yacy XUTTS 30yI’)KEHOT0 CTaHy ioOHiB Tepoilo, 10 MOXKe CIYXXUTU
HiATBEPIKEHHSIM YTBOPEHHS PisHOMeTasbHbIX KoMIiekciB Th(III)-L7,8-Na+(K+). 3a gonomoroto cuctemu Tb(III)-4-
KapbokcubeHzo-15-kpayH-5 (L7) po3pobsieHa MeTOIMKa CeJIeKTHBHOrO BU3HAYEHHS i0HIB Na+ y npucyTtHocTi 1000-
KpaTHUX HanuimKoM ioHiB K+. Kio4oBi csioBa: pisHOMeTalbHi KOMIIJIEKCH, Tep6ill, ceHCubinmizoBaHa

JIIOMiHeCIIeH11is], raciHHs JIIOMiHEeCLeH1ii, BU3HaY€HHS 6iJIOTiYHO aKTUBHUX PEYOBUH.

2. The thesis is devoted to search of new analytical forms based on terbium (III) complex with oxyquinoline
carboxylic acid pyridinamides derivatives (L1-6) and carboxylated crown ethers (L7,8) for the determination of
some bioactive substances (drugs, proteins, alkaline metal ions) with the use of quenching effect on the 4f-
luminescence of lanthanide ion. Spectrophotometric and the acid-base characteristics of reagents, quantum yields
and lifetimes of lanthanide complexes were determined. The maximum intensity of the luminescence of complexes
is observed in water solutions without addition of organic solvents, surfactants and synergetic agents. Relationship
of the luminescent characteristics of europium (III) and terbium (III) complexes with the structure of ligands has
been established through 2D-QSPR models for the row of oxyquinoline carboxylic acid amides derivatives. The
received models (symplex, circular and consensus) indicate priority influence on the quantum yield of
luminescence and lifetime of the excited state of lanthanide ions of electrostatic and Van-der-Waals interactions.
It has been established that introduction of some medicinal preparations to the Tb(III)-L1-5 (1:1) system leads to the
quenching effect on the 4f-luminescence of terbium (III) ions as a result of formation of adduct between ligand-
sensitizer and quencher. High-sensitivity, simple and express methods of determination of proteins: human serum
albumin, immunoglobulin, bovine serum albumin and hemoglobine with the detection limits 0.03 ?g/ml have been
developed on the basis of complex Tb(III)-L6 (6-[(1-hydroxy-3-oxo-6,7-dihydro-3H,5H-pyrido[3,2,1-ij]quinoline-2-
carbonyl)-amino]-hexanoic acid). It has been established that introduction of alkaline metal ions to the Tb(III)-
carboxylated crown ethers system leads to the quenching of luminescence and reducing of lifetime of the excited
state of terbium ions, that can be confirmation of the formation of Tb(III)-L7,8-Na+(K+) complexes. The method of
selective determination of Na+ ions in the presence of 1000-multiple excess of K+ ions has been developed by the
system of Tb(III)-4-carboxybenzo-15-crown-5 (L7). Keywords: complexes, terbium, sensibilized luminescence,
luminescence quenching, determination of bioactive substances.
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