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Raman imaging of MoOx nanoparticles — characterization, cell
internalization and comparison with s-SNOM imaging

Raman spectroscopy imaging has emerged as a potent tool for localizing nanostructures in cells and identifying
their subcellular environment [1]. In our recent work, we prepared photothermal MoOx nanoparticles through
multiple preparation routes (liquid-phase exfoliation [2], microwave-assisted synthesis [3]) and investigated their
properties related to the typical oxygen-defect structure and their biocompatibility [2]. In this contribution, we
explore Confocal Raman Microscopy (CRM) of MoOx nanoparticles in fixed cell samples and compare it to s-
SNOM image (scanning Scattering Near Optical Microscopy). We evaluate both methods side by side in terms
of the information provided, measurement features, and their ability to resolve cell structures as well as
internalized MoOx nanoparticles. Both techniques enable single-cell imaging, nanoparticle localization in cell
compartments and provide the ability of tracking physicochemical changes of nanoparticles after their
internalization.

Acknowledgement: This work was supported by the Slovak Research and Development Agency under contract
No. APVV-23-0535, by the Slovak Grant Agency for Science under contract No. VEGA 2/0117/22 and by the
DoktoGrant of SAS under No. APP0492. This work was partially supported by the “PHC Stefanik 2023” program
(No.: 49883YA), funded by the French Ministry for Europe and Foreign Affairs, the French Ministry for Higher
Education and Research and the Slovak Research and Development Agency (No.: SK-FR-22-0012).

References
[1] Dorney J, Bonnier F, Garcia A. et al., Analyst, 5 (2012) 1111-1119
[2] AnnuSova A, Labudova M, Truchan D. et al., ACS Omega, 47 (2023) 44497-44513
[3] Truchan D, Lalatonne Y. et al., NanoTech Poland 2023 — 14-16 June in Poznan; Book of abstracts p. 56

Figures
A |
iy
1

Figure 1: CRM image (a) and s-SNOM image (b) of MoOx nanoparticles in fixed cells. (a) Pink and violet shades
internalized MoOx. (b) AFM mechanical scan is complemented by the MoOx optical amplitude s-SNOM signal at 1050 rel.
cm' (darker means higher intensity).
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