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Hybrid responsive nanomaterials for biomedical applications
Advancements in the use of nanoparticles for biomedical applications have clearly shown their potential for the preparation of improved imaging
and drug-delivery systems. However, only a few successfully materials translate into clinical practice, because, of their incomplete elimination,
difficulties to cross barriers and lack of selectivity. We have recently reported disulfide-bridged organosilica nanoparticles with cage-like
morphology, and assessed in detail their toxicity and bioaccumulation in vitro and in vivo [1-3]. With such particles we have performed drug
delivery in the attempt to slow down the growth of tumors as in the case of the very malignant mesothelioma tumor. The use of a platinum based
drugs showed that the growth of the tumor can be reduced up to 50% in the case of the encapsulation of the metallodrug and its release vs the
free drug.
But how to target specific organs or cancer tissues?
To improve selective uptake we have recently developed a technology based on the use of extracellular vesicles, EVs. Through a strategy we are
able to separate the membrane of these vesicles and reconstruct it on top of our nanomaterials. The membrane contains all the original targeting
proteins and receptors and depending from which tumor is isolated able to target specific organs or metastasis. We show that not only in vitro
we have an excellent selectivity, but also in vivo we are able to demonstrate an excellent selectivity towards cancer cells vs normal cells of the
same tissue. [4]
The use of melanoma EVs showed a tropism, of the hybrid materials, towards lungs and quantitative analysis on mice models suggested that the
targeting behavior of the EVs can be indeed used as a strategy for the targeting of lungs and reduces dramatically the accumulation in liver.
Finally, silica nanoparticles containing single-stranded nucleic acids, that are covalently embedded in the silica network, have been developed and
investigated [5]. The system can be programmed to be more dynamic and responsive by designing supramolecular organo-silica systems based
on PNA- derivatives that can self-assemble through direct base paring or can be joined through a bridging functional nucleic acid, such as the
ATP-binding aptamer [6].
These systems can be followed by confocal microscopy in different cell lines and their biological effect was measured in cells to assess the
biological effect of the aptamer.

References
[1] P. Picchetti et al. ACS Nano 2021, 15, 9701–9716
[2] P. Picchetti, et al. J. Am. Chem. Soc. 2021, 143, 7681-7687.
[3] M. Sancho Albero, et al. Adv. Healthcare Mater., 2023, 12, 2202932
[4] M. Sancho Albero, et al. Materials Today Bio, 2025, 30, 101433
[5] P. Picchetti et al J. Am. Chem. Soc. 2023, 145, 22896-22902
[6] P. Picchetti et al J. Am. Chem. Soc. 2023, 145, 22903-22912.



email: luisa.decola@unimi.it
More info: https://www.decolalab.com/

Luisa De Cola is since November 2020 Professor at the University of Milan and head of the unit Materials for Health at the Istituto
di Ricerche Farmacologiche Mario Negri, IRCCS, Italy. She is also part time scientist at the INT-KIT, Karlsruhe, Germany.

She was born in Messina, Italy, where she studied chemistry. After a post-doc in USA she was appointed Assistant Professor at the University of
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