
 

1 

 

POROUS SILICON NANOPARTICLES FOR DRUG DELIVERY APPLICATIONS 

 

 

Maria Grazia Nolli1*, Nicola Borbone1, Stefano D’Errico1, Luca De Stefano2, Andrea Patrizia Falanga1, 
Maria Marzano1, Gennaro Piccialli1, Ilaria Rea2, Monica Terracciano1 and Giorgia Oliviero3.  

1 - Department of Pharmacy, University of Naples Federico II, via D. Montesano 49 - 80131 Naples  

2 - ISASI Institute of Applied Sciences and Intelligent Systems-CNR, via P. Castellino – 80131 Naples 

 3 - Department of Molecular Medicines and Medical Biotechnologies, University of Naples Federico II, 
via D. Montesano 49 - 80131 Naples 

* e-mail: mariagrazia.nolli@unina.it 

 

This research focuses on Porous Silicon Nanoparticles (PSiNPs) and explores the potential 

surface passivation with bioorganic molecules for therapeutic purposes.1 Porous Silicon (PSi) 
is a nanostructured material known for its optical properties and sponge-like structure, 
providing a substantial surface area suitable for decorating with biomolecules. The optical 
characteristics of PSi arise from voids in its network, which can be controlled by adjusting 
various process parameters, resulting in diverse photonic structures.2 3 4 

However, the main challenge with using PSi is its chemical instability in air or aqueous 
environments. Exposure leads to the replacement of native Si-H bonds with Si-O-Si bonds, 
forming a surface oxide layer and compromising stability. To address this issue and ensure 
the stability of PSiNPs, a crucial passivation process for their surface is necessary.4 In this 

study, carbohydrates were employed for the effective passivation of PSiNPs, enhancing their 
suitability for applications in drug delivery. 
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