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Abstract

Nanoparticles are an innovative platform for cancer treatment that reduces systemic toxicity and
allows for active targeting of tumor sites to enhance the therapeutic efficacy. Hybrid silica-based
nanoparticles (HSNs) have emerged as an attractive drug delivery system due to their vast
functionalization potential, biocompatibility, and high surface area. The surface of HSNs can be
modified with targeting agents that allow not only the specific interaction with cancer cells, but also
be used to carry nucleic acids. In addition, active molecules such as photosensitizers and/or anticancer

© International Association of Vid. Proc. Adv. Mater., Volume 2, Article ID 2108225 (2021) [10of 3]
Advanced Materials


mailto:jviveroe@uncc.edu

Video Proceedings of
Advanced Materials o) iematonal psse

www.proceedings.iaamonline.org www.iaamonline.org

BHIAAM

weans g International Association o

drugs can be chemically attached or physically loaded into the interior and/or exterior surface of HSNs.
My group has focused its efforts in two HSN platforms, polysilsesquioxane (PSilQ) and mesoporous
silica nanoparticles (MSNs). Herein, | will present our recent results aimed to demonstrate the
versatility of HSNs to develop target-specific multifunctional delivery systems for the treatment of
cancer. We have developed a target-specific MSN-based delivery system for the effective treatment
of pancreatic cancer using combined therapy that includes gemcitabine and cisplatin. Moreover, we
have used the same MSN platform to treat triple-negative breast cancer (TNBC) combining chemo
and gene therapy. In a similar way, we have fabricated PSilQ nanoparticles for the improved treatment
of TNBC using photodynamic therapy as the main therapeutic approach, but also with the combination
of chemo and gene therapies. In particular, we have tested doxorubicin and curcumin as
chemotherapeutic agents, and siRNA targeting apoptosis regulator gene BCL2. The efficacy of both
systems was evaluated in in vitro and in vivo experiments for the respective type of cancers. Overall,
our results demonstrate that both MSN and PSilQ nanoparticle-based platforms can improved the
treatment of pancreatic or triple-negative breast cancer. Therefore, we are convinced that MSN and
PSilQ nanoparticles may become a new promising approach to efficiently treat cancer and other
diseases via the simultaneous targeting of various pathways.
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