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The descend of medicine to a nanometer level has led to the development of 
new diagnostic and treatment strategies. Functionalized nanoscaled ma-

terials have been created to be used in the prevention and treatment of various 
diseases such as neurodegenerative disorders, cancer, atherosclerosis, diabetes 
and regenerative medicine, including tissue engineering and cell therapy. The inci-
dence of breast cancer is increasing in the developing world and despite advances 
in cancer molecular profiling there is still no effective cure for some aggressive 
primary cancers. One of the main approaches of nanotechnology against cancer 
is the development of nanoparticles that deliver chemotherapy drugs directly to 
tumour cells. Here we present the generation of an effective, safe and non-toxic 
nanosystem for use in vivo with theranostic application for selective antitumor 
treatment. The nanodevice was designed to efficiently conjugate therapeutics and 
diagnostic cargoes based on the use of synthetic nanospheres that were multiva-
lent and tri-functionalized with: a drug; a diagnostic agent and a tumour-specific 
peptide. In vivo evaluation of the nanodevice was conducted using an orthotopic 
xenotransplant mice model injected with the breast carcinona cell line (MDA MB 
231). Treatment reduced tumour size and decreased side effect associated with 
Doxorubicin without any toxicity signs in treated mice
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