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The use of nanomaterials for cancer treatment has revolutionized chemotherapy, improving drug
efficacy and safety, while reducing side effects. Mesoporous silica nanoparticles (MSNs) offer unique
advantages, including tunable pore size and shape, easy surface functionalization, high loading capacity, and
excellent biocompatibility, making them a promising platform for cancer therapy. In this context, after an
accurate description of the biological interactions occurring between our very first folic acid (FOL) grafted
MSN-based nanodevice (FOL-MSN) and cells overexpressing or not the folate receptor (FR), an overview of
our most advanced prototypes potentially useful for the targeted therapy will be given. Starting from the
very promising in vitro and in vivo data of a totally engineered mesoporous silica-based nanocarrier for the
targeted delivery of bortezomib to multiple myeloma, a mention will be given to the ongoing studies on a
MSN-based solution for the targeted delivery of the widely used anticancer drug doxorubicin to FR-
expressing cells, as well as to the preliminary data on a doxorubicin-loaded prototype, featuring a peptide
ligand that selectively recognizes HER2/neu overexpressing cells. Finally, a perspective study, proposing an
ambitious, as well as exiting, poly-pharmacological approach using Molecular Multi-Targeted Nanostructured
anti-cancer therapeutics will be presented.

This work was supported by the National Plan for NRRP Complementary Investments (PNC, established with the decree-law 6 May 2021, no. 59,
converted by law no. 101 of 2021) in the call for the funding of research initiatives for technologies and innovative trajectories in the health and care
sectors (Directorial Decree no. 931 of 06-06-2022) — project no. PNCO000003 — AdvaNced Technologies for Human-centrEd Medicine (project acronym:
ANTHEM)- CUP B53C22006680001; by grant from European Union and MIUR, European Social Fund NOP “Research and Innovation” (Axis I, Action 1.1,
CUP H29)21000140006 and CUP H29)21010090006); by INPS (Innovative - Intersectoral doctorates, focusing on the themes of the "Industry 4.0"
initiative, characterized by strong industrial interest and the involvement of companies carrying out industrial activities aimed at the production of
goods or services in line with the "National Strategy for Intelligent Specialization 2014- 2020"); by PRIN2022PNRR to C.M. CUP: H53D23011190001;
by CALabria HUB for Innovative and Advanced Research, identification code T4-AN-09, CUP H53C22000800006, Health Operational Plan (FSC 2014-
2020), Trajectory 4 “Biotechnologies, Bioinformatics and Pharmaceutical Development”.



