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Nanocellulose (NC) has gained much attention recently for their use in pharmaceutical and biomedical applications (such 
as wound healing, tissue engineering, cell therapy, gene and drug delivery, and diagnostics) due to its large surface area, 

special mechanical characteristics, and generally-believed excellent biological properties. Out of the two main types of plant-
based nanocellulose materials (cellulose nanocrystals (CNCs) and cellulose nanofibrills (CNFs), only CNFs possess a relatively 
low rigidity, thanks to the alternating crystalline (contributing to stiffness and elasticity) and amorphous cellulose structure 
(contributing to flexibility and plasticity), which significantly widens their biomedical applications. However, as the commercial 
applications of NC are approaching, the question about their safety and biocompatibility is also on rise. In contribution, the 
cytotoxicity as a key parameter of biocompatibility of CNF/CNCs will be presented and discussed depending on its structural 
properties (size, shape, assembling), surface chemistry, applied concentrations, study models, cell types and exposure time. The 
effect of NC labeling, being required to perform all the analysis, will be also taken into account. In addition, some studies on 
immunological mechanism of CNFs’ anti-inflammatory effects will be shown.

TE and confocal microscopy images of RBITC-labelled native (1st line), and ApA modified (2nd line) CNCs after 1h of 
incubation with human osteoblasts.
MTT testing results (the absorbance intensity of formazan product measured at 570 nm) of osteoblasts incubated with 
differently diluted  0.5 wt% of CNCs.
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