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Cyclodextrins (CDs) are cyclic oligosaccharides 

which can be used in therapy both as active agents or 

carrier molecules, but the exact mode of action is 

unclear. CDs can interact with cell membranes and 

selectively remove lipids. However, it is still a 

question whether CDs are able to cross the blood-brain 

barrier (BBB). Our research hypothesis is, that 

coupling CDs with peptides that target BBB receptors 

may help the binding of these complexes to brain 

endothelial cells and their penetration across the BBB. 

Introduction 

Testing modified cyclodextrins on cell culture models  

of the blood-brain barrier 
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• CD complexes: βCD/Ad-RhB and peptide-modified βCD/Ad-RhB 

• BBB model: rat primary brain endothelial cells co-cultured with 

pericyte and glia cells  

• Viability: impedance-based real-time cell monitoring 

• Cellular uptake: fluorescent spectrofluorometry from cell lysates 

after 2 hours incubation, and live-cell confocal microscopy 

• Permeability assay: BBB marker molecules (fluorescein (376 Da), 

Evans blue-albumin (67 kDa) measured by fluorescent 

spectrofluorometry  

 

Methods 

Results 

Viability experiments 

Cellular uptake experiments 

Permeability experiments 

 

 

The uptake of CDs was 

temperature dependent 

suggesting an active, energy 

demand cellular entry. The 

penetration of peptide-

modified BCD/Ad-RhB 

complexes across the BBB 

was significantly higher as 

compared to unmodified 

CDs. Our results may 

contribute to the future 

application of different 

modified CDs in the therapy 

of neurological diseases. 

Conclusions 

Ad-RhB complexes 

cell nuclei 
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