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Objective

Cellulose nanocrystals (CNCs) are emerging as highly versatile nanomaterials due to their distinctive combination
of chemical and physical properties. [1] The aim of this work was to design and characterize a nanohybrid platform
for cancer therapy that integrates the biocompatibility and sustainability of CNCs with the optical properties of
Indium Tin Oxide nanoparticles (ITO NPs). These nanoparticles exhibit a pronounced absorption band in the near-
infrared (NIR) region, specifically within the range of 1700 to 1800 nm, which corresponds to the biological
transparency window of tissues, facilitating deep tissue light penetration. Upon absorption, ITO NPs convert NIR
light into heat, enabling localized photothermal effects. [2] Their combination provides an opportunity to develop
a selective delivery system for targeted photothermal tumor therapy.

Methods

CNCs were chemically modified through the introduction of carboxyl groups, creating reactive sites for ITO NPs
conjugation. To selectively direct the platform toward tumor cells, a sugar unit was incorporated as a selector
ligand. The resulting CNCs—ITO nanohybrid was purified and characterized by multiple analytical techniques to
confirm successful functionalization and nanoparticle anchoring.

Results

The functionalization strategy effectively enabled stable attachment of ITO NPs onto the CNCs backbone.
Biological evaluations demonstrated that CNCs—ITO nanohybrid achieved more efficient nanoparticle delivery
into tumor cells compared to free ITO NPs. Furthermore, the nanohybrid can reduce cancer cell viability,
confirming its potential for therapeutic use.

Conclusions

CNCs provide a sustainable and modifiable carrier, while ITO NPs enable efficient heat generation upon NIR
irradiation. The integration of CNCs with ITO NPs establishes a promising platform for selective tumor therapy.
Further in-depth biological studies will be conducted to validate their therapeutic potential.
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Figure 1. Cellulose Nanocrystal-Indium Tin Oxide NPs Nanohybrid
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