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The growing environmental concern associated with plastic waste has accelerated the search for sustainable, _ _ /
bio-based alternatives. Among these, cellulose nanocrystals (CNCs) stand out as renewable, biodegradable, OH N Né o i - /Tamb, 24 h -
. . . . . . Cl -+ /\// ——% \:

and highly functional nanomaterials derived from natural cellulose. Their large surface area, mechanical no.,_ PP OH \=N " Br Inert atm NO

N~ o

“Ho 0\%07\
OH
OH

N
strength, and modifiable hydroxy groups make CNCs ideal candidates for developing advanced materials with N TN OHO%/ o MI PrB Trim
OH @ S)

added functionalities. / @

In this work, CNCs were chemically modified through the incorporation of imidazolium and triazole— L J. \\A/ﬁ . ¢ ] Jn MI: 1-Methylimidazole
imidazolium groups, aiming to impart inherent antimicrobial properties. These cationic modifications were \:_\\\ I PrB: propargyl bromide

achieved via substitution and click chemistry, and the resulting materials were extensively characterized using 85°C 4n | sOC] :)P“Q TrMi: 1-methyl-3-propargyl imidazole
FTIR, NMR, XRD, and TGA analyses. The cationized CNCs exhibited strong antibacterial activity against both ’ 2 y e
Staphylococcus epidermidis (Gram-positive) and Pseudomonas aeruginosa (Gram-negative), achieving 22
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characterization provides valuable insights into the processability and potential applications of these

functionalized CNCs in sustainable polymeric systems and biomedical materials. B J. 100°C, 48h i \N\:\ N
Preliminary rheological tests performed on PLA formulations containing the modified CNCs did not show the CNC-CI = ) N\\}AN,\I\l
expected improvements in processability. To better understand these limitations, extensional rheology ~y
measurements were carried out in order to identify the optimal processing conditions for melt electrospinning. ‘ ‘ CNC-Trim Br,
These results provide a first insight into the challenges and opportunities of incorporating cationic CNCs into MELT ELECTROSPINNING
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Microcrystalline cellulose (MCC) was successfully functionalized with imidazolium and triazole—imidazolium (1) Pelegrini BL, Ré F, de Oliveira MM, et al (2019) Cellulose Nanocrystals as a Sustainable Raw Material:
groups, yielding cationic materials with confirmed chemical modification and controlled degrees of substitution. Cytotoxicity and Applications on Healthcare Technology. Macromol Mater Eng 304: 1900092.
These modifications reduced crystallinity and thermal stability due to structural disruption but resulted in highly (2) Munoz-Bonilla A, Fernandez-Garcia M (2012) Polymeric materials with antimicrobial activity. Prog Polym
effective antimicrobial activity, with the triazole—imidazolium derivative achieving >99.99% bacterial reduction Sci 37: 281-339. DOI: 10.1016/j.progpolymsci.2011.08.005
for both S. epidermidis and P. aeruginosa. Overall, the results demonstrate that MCC IS @ SUSIAINADIE @NA Liii e iiuss e ums s s e ns s s s s s s oo e e o o o o e e o o o o e e o o o o e o o o s o o o o oo oo oo
versatile platform for producing inherently antimicrobial materials, with strong potential for use in advanced This work was funded by PID2021-1235530A-100 and PID2022-1365160B-100 funded by MCIN, the Agencia
polymer sy§tems, co.atir}gs, and biome_dical applications. Rheological measurements further support their Estatal de Investigacion (AEI) and ERDF A way of making Europe. We also acknowledge CSIC
processability and suitability for formulation development. Interdisciplinary Thematic Platform Salud Global+ for financial support
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