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üCan we modulate membrane barrier function to 
improve intracellular drug delivery?



Serendipity: sphingolipids enhance intracellular 

doxorubicin accumulation and cytotoxicity
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Veldman et al., Br J Cancer 2004



SCS act at the plasma membrane level in multiple 

tumor cell types

Veldman et al., Br J Cancer 2004
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SCS act preferentially on tumor cells
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Short-Chain Sphingolipids (SCS)

N-octanoyl-GlucosylCeramideÅ Analogues of natural 

lipids 

Å Truncated acyl chains



Short-Chain Sphingolipids (SCS)

N-octanoyl-GlucosylCeramideÅ Analogues of natural 

lipids 

Å Truncated acyl chains

Doxorubicin

Å Widely used anthracycline

Å Fluorescent

Å AdriamycinÊ

Å Caelyx® / Doxil®- Liposomal formulations



Optimal combination of drug amphiphilicity and 

lipid requirements
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Optimal combination of drug amphiphilicity and 

lipid requirements
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Å Optimal hydrocarbon chain length (20-

30)

Å Minimum head group size (>100 Da)

Å Independent on stereochemistry

Compound (drug) Sphingolipid



doxorubicin

PEG2000

phospholipid

cholesterol

C8-GlcCer

Liposomal doxorubicin + C8-GlcCer

100 nm

GC-Lipodox : co-formulation of GC and 

pegylated liposomal doxorubicin

Particle characteristics unaffected by GC:

Å Size, polydispersity, loading, stability (up to 6 months)

Patent (WO 2005/046637) 

Pharmaceutical formulations employing short-chain sphingolipids and their use.



GC co-formulation improves cytotoxic 

efficacy of liposomal doxorubicin

A431 cells+ Dox


