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Description of the invention
A simple and reproducible chemical protocol has been set-up to develop a new class of
bioconjugates formed by macromolecule, i.e. poly(ethylene glycol), functionalization with
polycationic heads, typically oligoguanidine derivatives of oligosaccharides. Importantly,
the functionalization of the bioconjugates with targeting agents provides for selective cell
targeting. This novel class of supramolecular derivatives with a new star-shape structure
forms physical colloidal systems with polyanionic compounds such as therapeutic siRNA,
miRNA, asRNA, mRNA, snRNA, pDNA or aptamers but also proteins, peptides as well as
small molecules, finalized to promote their disposition in the disease site, favor the cell
uptake, reduce the physiological degradation and then increase the therapeutic effects.

Which Need does it respond to?
The present invention provides for an innovative strategy to selectively or non-selectively
deliver of therapeutic agents such as oligonucleotides and polynucleotides as well as
peptides and proteins and small drugs to diseased sites, tissues and organs, and into cells,
either in vitro or in vivo. Actually, biotech drugs, namely oligonucleotides and proteins,
have excellent perspective in novel therapies. On the other hand, their delivery is affected
by the poor biopharmaceutical properties, namely poor stability and pharmacokinetic
profile. Several strategies have been so far proposed to overcome these problems.
However, there is still an unmet need for the delivery of these therapeutics. In particular,
the systems for the delivery of oligonucleotide drugs are very inefficient and cell targeting
has not been easily obtained.

Market size
This patent is of great interest for pharmaceutical companies that intend to develop
oligonucleotide drugs. However, these systems can be also used for the delivery of a
variety of drugs. Another market of interest is the in vitro delivery of oligonucleotides for
cell transfection, for development of diagnostic tools and for other applications.

Commercialization and Advancement Status
A complete chemical protocol has been set-up for production and characterization of a
novel class of bioconjugates with variable composition that can be adapted according to
specific needs. In buffer and plasma the new bioconjugates have been found to form
stable complexes with oligonucleotides and prevent the oligonucleotide degradation. The
oligonucleotides are released by competitive mechanisms. The system showed high
biocompatibility. Bioconjugates functionalized with targeting agents have been found to
promote the cell selectivity and oligonucleotide delivery, which resulted with specific high
biological effect such as gene silencing. In vivo, the systems have been found to
accumulate in the tumor and provide the biological effect.
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