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The research aims to advance the field of gene therapy and RNA-based medicines by focusing on 
innovative design of nanometric delivery systems. The primary objective is to develop novel delivery 
systems able to enhance the specificity, efficiency, and safety of nucleic acid based therapeutics. 
Activities will involve: 

1. Design of Novel Delivery Systems: Leveraging nanotechnology, we aim to select new starting 
materials among synthetic or semisynthetic polymers incorporating metal oxides to engineer 
advanced delivery vectors that can overcome the biological barriers hindering efficient RNA 
delivery, with a focus on advanced theranostic approaches, specific targeting, and controlled 
release mechanism. 

2. Full characterization of the delivery system: Identification of critical material attributes, 
characterization of nanostructured vector by means of advanced techniques in nanofabrication, 
biophysical and spectroscopic techniques, and advanced and superhigh resolution bioimaging. 
 



3. In Vitro Testing: Newly developed delivery systems will be evaluated in vitro using selected cell 
lines. This phase will assess the transfection efficiency, cellular uptake, and cytotoxicity of the 
vectors. Techniques like flow cytometry, confocal microscopy, and RT-qPCR will be utilized to 
analyze gene expression and RNA integration. 

4. Data Analysis and Dissemination: Data generated will be rigorously analyzed and results will be 
disseminated through publications in peer-reviewed journals and presentations at international 
conferences. 


