
SOLUBLE AND LIPOSOMAL DOXORUBICIN UPTAKE IN 

CANCER CELLS AFTER SHORT TERM EXPOSURE

Introduction

Doxorubicin (DOX) and liposomal doxorubicin (L-DOX) are part of the anthracycline drug class, which kills cancer cells by

intercalating with DNA, inhibiting topoisomerase II activity and generating reactive oxygen species. Because of their size,

PEG-coated liposomes of L-DOX (Fig. 1) can extravasate into the tumor through vessels more selectively than soluble

doxorubicin, avoiding severe cardiotoxicity, usually caused by DOX [1]. Researchers have hypothesized that the liposome of

L-DOX slowly degrades and expresses its anti-tumor activity through releasing doxorubicin into the extracellular space [2].

Our working hypothesis suggests that short term exposure to the liposomal drug may not always show high

cellular uptake comparing to DOX, because of its inability to quickly accumulate in cells and release the soluble

form of the drug.

Results
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Methods

Live and ethanol-permeabilized mouse lymphoma (SL2) cells (about 1x106 cells in each tube) were subjected to 10 μg/ml concentration of both fresh and degraded soluble

(Doxorubicin EBEWE 2 mg/ml, „EBEWE Pharma”, Austria) and liposomal doxorubicin (Caelyx pegylated liposomal 2 mg/ml, „Janssen Pharmaceutical NV”, Belgium) for 30 minutes

in 37°C incubator and then washed 2 times with cold PBS. After the exposure, cells were analyzed by flow cytometry.

The degradation of drugs in tissues was simulated through keeping the drugs for several months in 37°C incubator and protection from light

Conclusions

Results show that initial cellular uptake of L-DOX is significantly lower than DOX and

suggest that while, over a short term, soluble DOX may be significantly more effective

than its liposomal form, over a longer term, with liposomal degradation and slow drug

release into tumor cells, L-DOX might look promising in prolonged or locoregional cancer

treatment.
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Fig. 1. Structure of liposomal doxorubicin. Created with 

BioRender.com

In both live and permeabilized cells the uptake of DOX between

fresh and degraded drug does not significantly change (Fig. 3A).

However, with L-DOX, the change in concentration is more

significant (Fig. 3B). This is due to degradation of L-DOX

liposome and release of the soluble doxorubicin, which can

accumulate in the cell nucleus and cytoplasm (Fig 2A), while

fresh DOX can only be found in the cell nucleus (Fig 2B).

Fig. 3. Cellular uptake of DOX and L-DOX in live (A) and permeabilized (B) SL2 cells. The numbers represent mean fluorescence intensity, which is proportional to cellular drug

concentration. 

Fig. 2 Confocal microscopy of cellular localization of fresh DOX (A), degraded L-DOX (B) and autofluorescence (C).  
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