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Development, characterisation and in vitro evaluation of disulfiram loaded PEGylated 
nanoparticles for breast cancer treatment

Disulfiram (DSF), an antialcoholism drug, has shown a selective cytotoxicity towards a wide range of cancer cells.  
The anti-cancer activity of DSF is copper (Cu+2) dependent as the reaction between both yields cancer-targeting 

reactive oxygen species (ROS) and diethyldithiocarbamate (DDC) complex with Copper (DDC-Cu) owning a strong 
NFB-inhibiting activity leading to cancer cell death. However, the clinical use of DSF as an anti-cancer drug is limited 
by its biological instability in the blood (t1/2 < 4 min). The aim of this study is to design, formulate and characterize 
PEGylated nanoparticles of DSF to improve stability and provide a proposed long circulation to target cancer cells. 
Several formulations of PEGylated PLGA/PCL nanoparticles (NPs) loading DSF have been manufactured by direct 
nanoprecipitation using two water-miscible organic solvents, acetone/methanol (3:1). The resulting NPs were fully 
characterized; size analysis, zeta potential measurements were performed using Laser Doppler Velocimetry. Drug loading 
efficiency and stability studies in horse serum were performed and DSF was detected using a validated HPLC method. 
Freez-dried NPs were also tested using DSC, TGA, FT-IR and SEM. Cytotoxicity in vitro on triple negative breast cancer 
cells MDA-MB 231 and MDA-MB 231pac10 (resistant to paclitaxel 10 nM) was evaluated by MTT assay. All NPs were 
within a size range of 175-225 nm with narrow PDIs (less than 0.3) and negative zeta potential rang (-25 to -45 mV); 
loading DS had no impact on these properties. Encapsulation efficiency (EE) was around 55% for all NPs but the none 
PEGylated PLGA/PCL showing the highest EE% (76%). The NPs provided high stability for DSF in horse serum; (t1/2 
> 90 min for all NPs) and the PEGylated NPs demonstrated sustainable release for 96 h. The MTT cytotoxicity assay 
demonstrated high cytotoxicity of the DSF-NPs on both cell lines. PLGA/PCL PEGylated nanoparticles have a great 
potential for breast cancer treatment.
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