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NANOCELLULOSE AS A VERSATILE BIOPOLYMER FOR DRUG DELIVERY
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Excellent chemical and physical properties, including high tensile strength, low density, biodegradability,
and biocompatibility, characterize nanocellulose as a versatile biopolymer. It can be derived from various
sources, such as plants, microorganisms, and algae, or from waste products like agricultural biomass.".
The qualities of nanocellulose can be enhanced by further chemical functionalization, which also makes
it more useful for drug delivery in medicine. Taking advantage of the ease of functionalization of
nanocellulose, carboxyl groups were introduced and then used as an anchor point to attach Indium Tin
Oxide (ITO NPs) nanoparticles. These nanoparticles are promising for photothermal therapy of tumors
because of their absorption peak in the near-infrared (NIR) region around 1700-1800 nm 2. The realization
of a selective transport system is our goal to localize ITO NPs in cancer cells and specifically treat the
tumor.

Figure 1. STEM images of oxidized nanocellulose decorated with ITO NPs

Key words: nanocellulose, nanoparticles, drug delivery, cancer

REFERENCES

[11 N.Lin and A. Dufresne, European Polymer Journal, vol. 59, pp. 302-325, 2014.
[2] A. Mazzotta, A. Gabbani, M. Carlotti, M. Ruggeri, E. Fantechi, A. Ottomaniello, F. Pineider, A. Pucci, and
V. Mattioli, ACS Applied Materials & Interfaces, vol. 14, pp. 35276-35286, 2022.

Funder: Project funded under the National Recovery and Resilience Plan (NRRP), Mission 4 Component 2 Investment 1.4 - Call for
tender No. 3277 of 30 December 2021 of lItalian Ministry of University and Research funded by the European Union -
NextGenerationEU. Award Number: Project code ECS_00000017, Concession Decree No. 1055 of 23 June 2022 adopted by the
Italian Ministry of University and Research, CUP: B83C22003920001, project title “Tuscany Health Ecosystem - THE"-
SPOKE4_Nanotechnologies for diagnosis and therapy.



