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ABSTRACT 
The research line focuses on the design, synthesis, and characterization of modified nucleic acid fragments, with the aim of developing delivery systems capable of interacting with molecules of biological interest, such as proteins and other nucleic acids, and/or serving as bioprobe for the creation of nanosystem biosensors for early diagnosis. 
The developed delivery systems possess high specificity, biocompatibility, and the ability to cross cellular barriers. In this context, nanostructured vectors such as lipid nanoparticles, dendrimers, and functionalized silica nanocoatings are also studied, which can be modified with nucleic acid fragments to improve targeting and controlled release.
On the clinical front, these systems are intended for use in innovative biosensors capable of detecting disease biomarkers at early stages through optical, electrochemical, or colorimetric signals. These biosensors are designed by leveraging the specific recognition properties of modified nucleic acid sequences, integrated with nanostructured elements to enhance sensitivity and response speed. This combination of innovations represents a significant advancement in the fields of nanomedicine and molecular diagnostics, with potential applications in managing chronic diseases and personalized medicine.
The goal of these modifications is to create molecular platforms capable of specifically recognizing and binding biomolecules of interest, facilitating their delivery for therapeutic purposes or early diagnosis. This objective is pursued through two main phases: the design and synthesis, and the characterization of probes and the resulting complexes.
The design of modified nucleic acid fragments is based on the introduction of strategic functional groups such as heterocycles, phosphorylated groups, or chemical modifications on sugar moieties and nucleobases. These modifications aim to optimize interactions with biological targets, enhance the stability of the fragments in biological environments, increase binding affinity with specific proteins, or facilitate association with other nucleic acid sequences. The synthesis of these fragments is primarily carried out using oligonucleotide synthesis techniques, employing solid-phase methods and incorporating the desired functional groups through targeted chemical conjugation reactions.
Characterization involves spectroscopic analyses (such as NMR and UV-Vis spectroscopy), gel electrophoresis techniques (EMSA), melting temperature analysis to assess structural stability, and mass spectrometry
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