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Abstract: Rare-earth-doped nanoparticles have been investigated for their use in disease diagnosis,
drug delivery, tumor therapy and bioimaging. In this context, we selected BaSO4:Eu phosphor
nanoparticles, commercially available from Merck (Darmstadt, Germany), to evaluate their antitu-
moral efficiency for prospective therapeutic applications, as no study was previously performed.
Lung carcinoma epithelial cells (A549 cell line) were incubated with barite (BaSO4) nanophosphors
for up to 72 h. The highest concentration of nanoparticles tested (200 µg/mL) decreased the number
of viable cells only by 10% compared to controls, as measured using the (3-(4,5-Dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide) (MTT) test. This result was also confirmed by the double
staining of viable and dead cells with calcein-AM and ethidium homodimer, respectively. In addition,
the level of nitric oxide released by the cells in the media after incubation with the nanoparticles
increased by 10% compared to controls, showing that no major inflammation was induced even in
the presence of high concentrations of particles. However, an increased accumulation of lysosomes
was noticed with LysoTracker Green DND-26 (InvitrogenTM, Waltham, MA, USA) in a time- and
dose-dependent manner. This finding could suggest that the cells are further eliminating Eu-doped
barite particles via their uptake by these acidic organelles. In conclusion, our investigation revealed
no significant anti-proliferative effects of BaSO4:Eu phosphor nanoparticles on lung tumor cells, but
further investigations related to their cytotoxicity should be performed for a better characterization
in a biological environment.

Keywords: rare-earth-doped phosphor nanoparticles; barite; europium; cancer cells

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ECMC2022-13312/s1.

Author Contributions: Conceptualization, M.S.S.; methodology, I.C.V. and S.N.V.; investigation,
M.S.S., I.C.V. and S.N.V.; data curation, M.S.S.; writing, M.S.S.; project administration, M.S.S.; funding
acquisition, M.S.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by UEFISCDI, grant number PN-III-P1-1_1-TE-2021-1375 (81TE/2022).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data are available on the request.

Conflicts of Interest: The authors declare no conflict of interest.

Med. Sci. Forum 2022, 14, 9. https://doi.org/10.3390/ECMC2022-13312 https://www.mdpi.com/journal/msf

https://doi.org/10.3390/ECMC2022-13312
https://doi.org/10.3390/ECMC2022-13312
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/msf
https://www.mdpi.com
https://orcid.org/0000-0002-6273-8540
https://orcid.org/0000-0003-4883-3346
https://orcid.org/0000-0002-0984-4766
https://ecmc2022.sciforum.net/
https://www.mdpi.com/article/10.3390/ECMC2022-13312/s1
https://www.mdpi.com/article/10.3390/ECMC2022-13312/s1
https://doi.org/10.3390/ECMC2022-13312
https://www.mdpi.com/journal/msf
https://www.mdpi.com/article/10.3390/ECMC2022-13312?type=check_update&version=1

