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Multifunctional Magnetic Nanoparticle-guided Targeted Drug Delivery for Triple-negative 

Breast Cancer 

Background 

Triple-negative breast cancer (TNBC) is an aggressive sub-type of breast cancer lacking 

hormonal receptors. The commonly used hormonal therapy therefore does not function for 
TNBC, leading to limited treatment options with poor prognosis. Administration of commercial 
chemotherapeutic drugs are associated with many undesired side effects, mainly due to the lack 

of selectivity towards cancer cells. Therefore, the targeting property of drugs has been explored 
using functionalization with biotin or folate as cancer cells have more of such cell surface 
receptors to effectively bind them for the drug internalization. A number of non-toxic 
organoselenium compounds such as ebselen, selenomethionine, organoselenocyanates etc. are 

reported to exhibit chemopreventive activities, as they possess dual properties to cancer cells 
(pro-oxidant) and normal cells (anti-oxidant). However, a combination of these compounds in a 

drug delivery system (DDS) is not being studied. Compared to bio-analyte-triggered DDS, 
functionalized magnetic nanoparticle-guided DDS has attracted much research attention recently 
with few added advantages such as (i) external magnetic field-guided transport of DDS to the 
targeted cancerous tissues; (ii) sensitization of cancer cells by inducing hyperthermia. Therefore, 

in the present proposal, a combination of chemotherapeutic drug, cancer cell targeting biomarker 
(folic acid) and non-toxic organoselenium compounds will be used in a magnetic nanoparticle
guided DDS. The synergistic treatment strategy with chemotherapy and hyperthermia can be a 
unique combination against multiple drug resistance, which is one ofthe common side effects of 
chemotherapy. The synthesis of suitable functionalized magnetic nanoparticles can be 
engineered, theoretical models can be developed for the drug delivery and optimization on the 

feasibility ofhyperthermia can be customized accordingly for the effective drug delivery process. 

Rationale 

Development of advanced and precise treatment strategy for TNBC is very important as limited 
conventional treatment scopes are available for TNBC due to its heterogenetic properties. 
Therefore, a suitable magnetic nanopartic1e-guided DDS containing chemotherapeutic drug with 

cancer cell-targeting biomarkers and non-toxic organoselenium compounds would be an 
excellent strategy to treat TNBC cells. Organoselenium compounds play dual roles (pro-oxidant 
to cancer cells and antioxidant to healthy normal cells). 
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