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ABSTRACT 

In an aging society, cancer is the second cause of death worldwide with projections of 28.4 million 
new cases by the year of 2040. Nucleic acids-based biopharmaceuticals, among which the non-
viral vector minicicle DNA (mcDNA), are emerging as groundbreaking therapeutic agents for 
cancer, primarily because of their enhanced therapeutic efficacy, specificity, and reduced 
occurrence of side effects.1 Current mcDNA downstream processing methodologies are not as 
efficient as required, mostly due to the complexity of the biological medium in which mcDNA is 
produced. To overcome this limitation, innovative materials for the isolation of p53-mcDNA were 
prepared by covalent attachment of ionic liquids in a solid support (SILs, supported ionic liquid) 
were prepared, and their potential cytotoxicity was evaluated towards two human cell lines (Caco-
2 and HepG2). SILs materials were prepared by the immobilization of different imidazolium- and 
ammonium-based ILs in spherical silica and characterized using elemental analysis, zeta potential 
and NMR. The studied materials exhibit low cytotoxic potential with a decrease in cell viability lower 
than 10% for Caco-2 and 30% for HepG2, respectively. These promising results open the possibility 
of supported ionic liquids for the purification of p53-minicircle DNA biopharmaceuticals with 
application in oncology, currently under investigation.  
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