

[image: ][image: Immagine che contiene testo, Elementi grafici, grafica, cartone animato

Il contenuto generato dall'IA potrebbe non essere corretto.]



ORXX
Nanocellulose as a Support or Carrier for Biologically Active Substances 
Elisa Bianchi a, Costanza Montis b, Stefano Cicchi a
a Department of Chemistry “Ugo Schiff”, University of Florence, Via della Lastruccia 3-13, 50019 Sesto Fiorentino (FI), Italy
b Department of Chemistry “Ugo Schiff” and CSGI, University of Florence, Via della Lastruccia 3-13, 50019 Sesto Fiorentino (FI), Italy
	E-mail: elisa.bianchi1@unifi.it
	[image: Immagine che contiene clipart, Elementi grafici, cartone animato, disegno

Il contenuto generato dall'IA potrebbe non essere corretto.]
Crystalline Nanocellulose (CNC) represents a promising, yet underexplored, platform for biomedical applications such as drug delivery. CNC originates from renewable sources, and its structure ensures good aqueous dispersibility and cellular uptake, even after functionalization.[1] CNC exhibits an intrinsic amphiphilic nature: its surface hydroxyl groups provide hydrophilicity, while the pyranose rings impart a hydrophobic character.[2] Leveraging this amphiphilicity, this project focuses on using CNC as drug delivery support by exploring two parallel functionalization strategies. The first involves a classic covalent modification using thiourea under acidic conditions to substitute the C6 hydroxyl group with a thiol moiety. These thiols groups serve as anchors for gold nanoparticles (Au NPs) which possess established cancer theranostic properties.[3] On the other hand, the hydrophobic nature of nanocellulose is exploited to load hydrophobic bioactive components onto the CNC via a supramolecular approach. Indeed, the administration of many drugs is hindered by poor solubility; curcumin is a prime example. Therefore, this second type of functionalization aims to use CNC to deliver drugs with low aqueous solubility, achieving functionalization through a facile mechanochemical treatment. After various attempts, the covalent functionalization led to a successful introduction of thiol groups onto the CNC, creating an ideal anchor for Au NPs; this step is now ongoing. As for the mechanochemical functionalization, we were able to demonstrate the physisorption of the molecules onto the nanocellulose and their subsequent release in aqueous media, which correlates with their hydrophobicity. Furthermore, the release process was observed to be irreversible.



Figure 1: Synthesis of thiolated crystalline nanocellulose
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