Novel anti-tumour agents
targeting the cell membrane
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Plasma membrane
Barrier and target for cancer therapy

- Single membrane to cross
- Sphingolipids & Sterols: BARRIER

hydrophilic amphiphilic lipophilic
(excellent plasma solubility) (compromise) (poor plasma solubility)
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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

A431 (epidermoid carcinoma)

KB (oesophagal carcinoma) MCF-7 (mammary adenocarcinoma)
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Doxorubicin (% to control)
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SCS act preferentially on tumor cells
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Short-Chain Sphingolipids (SCS)

A An_alogues of natural N-octanoyl-GlucosylCeramide |,
|IpIdS /\/\/\AM/\\\;%'{\OHO S OH OH
A Truncated acyl chains g G >
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Short-Chain Sphingolipids (SCS)

A Analogues of natural N-octanoyl-GlucosylCeramide |, o,
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Doxorubicin U Yo

A Widely used anthracycline

OH
A Fluorescent NHy
A AdriamycinE
A Caelyx® / Doxil®- Liposomal formulations (o
NETHERLANDS é
CANCER 8 3

INSTITUTE £L0

ANTONI VAN LEEUWENHOEK



Optimal combination of drug amphiphilicity and
lipid requirements

Compound (drug)

doxorubicin
C
[
350 ~ 5
c T S o
s8| £
(0] Q. c
300 1 4 3 5 £2 © =5
S S © ©© T 82
© ] = cC ®©O >
s g g g 5~ E5
250 | O € 53 B8 B S<
= = S s ©>
< s 2 2 £1 3 <
S & © & © =
200 { ® s & E
g 2 )
>
2 Z 2

150 A
100
hydrophilic amphiphilic lipophilic
0.001 0.01 0.1 1 10 100

Cs-SM uptake enhancement (% to control)

lipophilicity (1-octanol/PBS partitioning)




Optimal combination of drug amphiphilicity and
lipid requirements

Compound (drug) Sphingolipid
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GC-Lipodox : co-formulation of GC and
pegylated liposomal doxorubicin

Liposomal doxorubicin + Cg-GlcCer
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Particle characteristics unaffected by GC.: E}
A Size, polydispersity, loading, stability (up to 6 months) f))
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Patent (WO 2005/046637)
Pharmaceutical formulations employing short-chain sphingolipids and their use.



GC co-formulation improves cytotoxic
efficacy of liposomal doxorubicin

+ DOX A431 cells
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