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NC

RPE cell  (Retinal Pigment Epithelium Cell) how entered into RPE cells?     

still in vesicles / in cytosol?     

intact / degraded?     

how much in nucleus?

immobile / mobile / how fast?
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fixed detection volume   ~ 1 µm³

concentration fluorescent molecules ~ nM

Fluorescence Correlation Spectroscopy (FCS)Fluorescence Correlation Spectroscopy (FCS)
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Cy5 ONsFITC multiblock or diblock
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before complexation (in buffer) after complexation (in buffer)

PEG-PEI



DOTAP-DOPE-liposome
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B. Lucas et al. Journal of Controlled Release 2005 

before complexation (in buffer) after complexation (in buffer)

CATIONIC LIPOSOMES

dual colored 90 nm PS beads 

in buffer
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in the cytoplasm in the cell nucleus
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B. Lucas et al. Biochemistry 2005 

30’ incubatie

transfection of cells with
Cy5-pLL/RhGr-ON polyplexes

in cytoplams
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Gel Electrophoresis (polyacrylamide, agarose)

Relatively high siRNA-concentrations required (100-500 nM)

Time consuming (loading, running, staining, photography)

Poor serum compatibility (siRNA degradation, smear formation)

Difficult and inaccurate quantification (densitometry)

K. Buyens et al. Journal of Controlled Release 2008 

Fluorescence



siRNA – cationic liposome complexes in full (90 %) human serum

• Low siRNA concentrations (typically ~20 nM)

• Fast (~30 seconds/measurement)

• No sample preparation (in sample measurement)

• Compatible with complex media (including full serum!)

• Accurate quantification (established algorithm)
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before degradation after degradation
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ex 488 nm

FRET: high R/G ratio

NO FRET: low R/G ratio

FRET- FCS

K. Remaut et al. Journal of Controlled Release 2005 

ssRNA dsRNA

FRET-FCS on RNAi in buffer (ex 488 nm) 

K. Raemdonck et al. Biochemistry 2006 

R/G ratio R/G ratio



FRET-FCS on RNAi in cellular extracts (ex 488 nm)

ssRNA dsRNA

K. Raemdonck et al. Biochemistry 2006
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K. Remaut et al. : 

Biochemistry 2006 - Journal of Controlled Release 2006 
Journal of Controlled Release 2007 - Biomacromolecules 2007
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Single Particle Tracking (SPT)

HUH7 (labeled tubuline)

Imaging movement of individual particles

widefield laser excitation + EMCCD



subresolution localisation by image processing

trajectories of single particles

quantitive analysis (diffusion, directed transport, …)

Dtr 42 =

Dttvr 4222 +=
αtr Γ=2

Free diffusion:

Transport + diffusion:

Anomalous diffusion:

Bausinger et al. 2006, Angew. 
Chem. 

nucleus

Pharmaceutical carrier

Antisense oligonucleotide

DNA-complex

endosome

lysosomeA

B
C

D

E

F

G

nucleus

Pharmaceutical carrier

Antisense oligonucleotide

DNA-complex

endosome

lysosomeA

B
C

D

E

F

GEndosomal Escape

how entered into RPE cells?     

still in vesicles / in cytosol?     

intact / degraded?     

how much in nucleus?

immobile / mobile / how fast?

NC

S.S De Smedt et al, Advanced Drug Delivery Reviews 2005
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