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Abstract 

 
Phytochemical compounds are generally antioxidant compounds, 

however, they could posses prooxidant effect (induction of oxidation) in 
the presence of free iron and copper, which is called Fenton reaction. 
Thus this enhancement in the oxidative stress level of the cell could be 
used in cancer treatment through DNA damage. Especially higher 
copper concentrations in cancer cells compared to that of the healthy 
cells provides enhanced effectivness of natural pro-oxidants in these 
cells. Therefore, transportation of the phytochemical compounds to the 

target tissue together with copper using targeted nano drug delivery 
systems, may increase their and ensure evidencing their effect only on 
cancer tissue without damaging the healthy tissues.  

The present study is aimed to transport the Epigallchatechine 
(EGC); a naturally occuring anti-oxidant  to the target cancer tissue 
using copper carrying poly (d,l-lactide-co-glycolide) (PLGA) nano-

particles (final size 150 nm).   
Copper was reduced using the green tea extract to form the copper 

nano-particles (NP) with the size of 40 nm. These NPs were then 
uploaded to the PLGA micelles along with EGC. While epigallocatechin 
was used as an antioxidant phytochemicals, it was hypothesized that it 
will act as an pro-oxidant in the presence of copper Nps. The 
enhancement of the cytotoxicity of particles were tested on the breast 

cancer cells (4T-1) and the genotoxic, apoptotic and cytotoxic effects 
were compared with free EGC. It has been shown that the presence of 
copper remarkably enhanced cytotoxicity of EGC compared to that of 
free EGC and EGC loaded PLGA NP. 
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