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Drug delivery by liposomes

Doxorubicin

Liposome
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Absorption spectrum of doxorubicin in water solution.
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Fluorescence spectrum of doxorubicin (C=57*10-6 m/l) in water with 
liposomes (100% phosphatidylcholine, С=440*10-6 m/l). 

Excitation  at 450 nm.
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Spectral dependence of doxorubicin fluorescence lifetimes in water-liposome 
solution at various liposome compositions (PC - phosphotidylcholine, PE –

phosphotidylethanol).
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Fluorescence spectrum of doxorubicin (C=57*10-6 m/l) in water with 
liposomes (100% phosphatidylcholine, С=440*10-6 m/l). 

Excitation  at 450 nm.
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Circular dichroism spectra of doxorubicin in water-liposome solution at various 
liposome compositions.



Doxorubicin molecule distribution on the 
surface of a liposome



Investigation of drug interaction with cellular Investigation of drug interaction with cellular 
membranesmembranes

a b

Human erythrocyte ghosts (a) and inverted ghosts (b) loaded with
doxorubicin



By means of the steady-state, kinetic and polarization spectroscopy the interaction of 
doxorubicin with RNA has been investigated. Two basic binding sites have been established: 
1) electrostatic binding to the external groove of the polynucleotide; 2) drug molecule 
intercalation between nucleotide pairs. It has been shown that in the latter case the electron 
transfer from excited doxorubicin molecule to guanine takes place which may be used for 
photodynamic therapy purposes.



Fluorescence lifetime imaging applications

Measurement of local environment parameters inside living cells 

Fluorescence Resonance Energy Transfer (FRET)

Autofluorescence microscopy of tissues

Fluorescence Correlation Spectroscopy (FCS) and Scanning FCS

Nanostructure characterization



FLIM image of anti-cancer drug fluorescence lifetime  
distribution in cancer cell (epithelial kidney cell of green 

monkey)

FLIM image of the cell Fluorescence lifetime distribution (ps)

Monitoring of anti-cancer drug binding efficiency by 
means of FLIM



FLIM of green monkey kidney cells incubated with 20 mkM of Doxorubicin

Fluorescence lifetime distribution in the cell 
for double-exponential model of 
fluorescence decay

The ratio of short- and long-
lived fluorescence amplitude 
contribution



FLIM of green monkey kidney cell autofluorescence

FLIM image of the cell Fluorescence lifetime distribution (ps)



FLIM-based diagnostics of healthy and cancer thyroid gland 
tissue (two-photon excited tissue autofluorescence)

Healthy tissue sample

Cancer tissue sample
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