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Abstract: Breast cancer is the most common malignancy in women and the leading cause of cancer-

related death worldwide. Several treatment modalities are currently available, including surgical 

resection, chemotherapy, and targeted therapy; however, resistance eventually occurs, and options 

remain limited. Still, chemotherapy remains an essential component of multidisciplinary treatment for 

breast cancer, being critical for preventing tumor recurrence and improving long-term survival. In this 

context, our study aimed to evaluate the efficiency of novel drug delivery systems enriched with 5-

fluorouracil (5-FU, an anti-metabolite) or paclitaxel (PTX, a taxan) against breast cancer cell lines. 

Firstly, tumor cells were put in contact with the scaffolds embedding different anti-cancerous agents, 

after which analysis of cell viability and proliferation was performed using quantitative and qualitative 

tests. Specific markers were analyzed at gene and protein levels, using RT-qPCR and 

immunofluorescence. Moreover, the expression of several microRNA molecules was evaluated using 

qPCR array before and after treatment. The results showed the positive effect of the drugs on the 

regulation of various markers involved in cell proliferation, survival, and inflammation (e.g., p53, 

caspase-1, etc.), as well as on the modulation of microRNAs (e.g., miR-130a, miR-17, miR-141, etc.). 

These results are promising and stand to further the existing knowledge available on the potential 

therapeutic strategies targeting tumor cells and their microenvironment in breast cancer. Although 

significant challenges remain, the search continues to develop more efficient treatment modalities, to 

improve the length and quality of patients’ life. 
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