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Abstract: Non-invasive therapeutic strategies are recommended in the early stages of breast cancer, 

but surgical treatment is often necessary due to the aggressiveness of the disease. In this context, this 

study aims to validate new biomaterials enriched with 5-fluorouracil (5FU), designed for post-

mastectomy adipose tissue engineering. 3D scaffolds based on nanocellulose and pectin (CNP) enriched 

with 1% and 5% 5FU have been proposed for post-mastectomy breast reconstruction. To perform this 

study, normal breast and tumor cells were seeded into the 3D scaffolds. Cell viability was determined 

after two and seven days of culture. The level of reactive oxygen species (ROS) generated was measured 

in order to identify the capacity of 5FU to induce oxidative stress. Gene and protein expression of p53 

and caspase-1 were determined by Real-Time PCR and immunofluorescence techniques. The 

inflammatory profile was assessed by detecting the level of caspase-1 directly from culture media. The 

results of viability assays indicated a strong cytotoxic effect of 5FU on tumor cells. Exposure of tumor 

cells to 5FU resulted in an increased ROS production. At the same time, the presence of 5FU determined 

increased p53 and caspase-1 expressions at both gene and protein levels. The highest level of caspase-

1 released in the culture media was detected in 3D systems composed of biomaterials enriched with 

5FU and tumor cells. This study demonstrates the cytotoxic effect of 5FU on breast tumor cells, as well 

as the increased expression of p53 and activation of caspase-1. 
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