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V. BimomocTi npo gucepraniio
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1. dnyopecueHTHe MideHHS HAHOPO3MipHUX KOHTEMHePiB 11 Bidyasizauii ix B3aemogii 3 6i00riyHuMK 006'€KTaMMU.

2. Fluorescent labeling of nano-scale carriers for tracing their interaction with biological objects.

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3pOo06Li METOLY (PJIyOPECLLEHTHOTO MapKyBaHHS HAHOPO3MipHUX
KOHTeIHePiB (7inocomu ta minenu [TAP) 115 1OBroCTpOKOBOIO MOHITOPUHTY iX B3aeMOii 3 KMBUMU KJIiITUHAMU B
eKcIrepuMeHTax in vitro. MeToq 3aCHOBaHO Ha BUKOPUCTAHHI SIBUIA O€3BUITPOMIHIOBATIbHOTO IIepEHeCEHHsI eHeprii
esleKTpoHHoro 30yaxeHHs (Foerster Resonance Energy Transfer, FRET) Mixx gekinbkoma ¢pyopeclieHTHUMUA
30HJaMU, 110 iIHKOPIIOPOBaHi B HAHOKOHTENHED, Ta ~paTiOMETPUYHOI IeTEKLii curHany gayopecleHLii JoHopa Ta
aKLenTopa eHeprii eJIeKTPOHHOT0 30yIKEeHHS i3 3aCTOCYBAHHSM MiKPOCIIEKTPOCKOii. Y po6oTi AeTasbHO BUBYEHO
B32€MOIi0 (JIyOpeCLIeHTHUX 30HiB (MOJIEKYJI [10JIiIMETHHOBUX Ta cKBapaiHoBoro 6apBHUKiB) Ta FRET mix
6apBHMKaMU B HaHOO0'eMi slinocom ¢ocariginxoniny (OX) ta minen gogenuncynasdara Hatpio (JCH).
BcranosineHo, mo npu ctBopenHi FRET-komnosuiii 151 MapKyBaHHSI HAHOKOHTENHEPIB Tpeba BpaxoByBaTH

3/1aTHICTb (JIyOpPECLIEHTHUX 30H]iB B3a€MOJIiSITH OJIMH 3 OGHUM Y HAHOOO'€Mi, 1110 MOJKe BIIJIMBATH Ha iX



CIIEKTPOCKOIIYHI BJIACTUBOCTi. PO3p006/IEHO METOMKY OLiHKM HaKOIMMYEHHS (JIyOPECLIEHTHUX 30HAIB Y KIITUHAX 32
3MiHOIO 3arajibHoOi SICKpaBOCTi 300paskeHb. [TpoieMOHCTpOBaHoO, o FRET-mMapKyBaHHS JIiOCOM HaZla€e 3MOTY
BUSIBUTHU BilMiHHOCTI B THaMilli Ta e(DeKTUBHOCTI B3aEMOJii HAHOKOHTEMHEPIB i3 KJIITUHAMU, L]0 MOB'SI3aHO 3
Pi3HMM CKJIaIOM KOMIIOHEHTIB IJIa3MaTUYHUX MeMOpPaH KJITUH Pi3HUX TUIIIB, iX Pi3HOIO B'SI3KiCTI0, METAOO0JIYHOIO

Ta QYHKI{OHAIBHOIO aKTUBHICTIO KIITHH.

2. The thesis is devoted to the development of the method of fluorescent labeling of nano-scale carriers (surfactant
liposomes and micelles) for long-time tracing of the nanocarriers interaction with living cells in vitro experiments.
The method is based on the effect of Foerster Resonance Energy Transfer (FRET) between several fluorescent
probes preloaded in the nanocarrier and -ratiometric detection of energy donor and acceptor fluorescence signals
using microspectoscopy technique. The interaction of fluorescent probes (polymethine and squaraine dyes)
interaction in a nanovolume of phosphatidylcholine (PC) liposomes and sodium dodecylsulfate (SDS) micelles has
been studied in detail. It has been found that the ability of the fluorescent probes to interact with each other in the
nanovolume should be taken into consideration for creation of labeling FRET-pairs. The evaluation methods for
fluorescent probes accumulation in cells using total fluorescent image brightness has been developed. It has been
shown that liposome FRET-labeling allows the differences in dynamics and efficiency of the nanocarriers
interaction with cells to be detected, which associated with the different composition of cell plasma membranes
for different cells, their different viscosity, cell metabolic and functional activity.
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