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Our research focuses on assessing the biocompatibility and cytotoxicity of halloysite for
mammalian cells. It should be noted that the possibility of loading substrates of various nature
into the nanotube cavity opens prospects for the practical application of the natural halloysite
mineral. Halloysite nanotubes have external diameters of ≈50 nm, internal diameters of 10-15
nm, and length of ≈1000 nm.

Adenocarcinomic human alveolar basal epithelial cells (A549) were obtained from American
Type Culture Collection (ATCC, USA). The cells were cultured in Dulbecco’s modified eagle
medium (DMEM) (Sigma, USA) supplemented with 10% (v/v) of heat-inactivated fetal bovine
serum (FBS) (PAA, Austria), 45 I.U/ml penicillin and 45 𝜇g/ml streptomycin (PAA, Austria).
The cells were cultured at 37∘C in 80% humidified atmosphere with 5% CO2. A change of
metabolic activity of the cells was assessed by the following indicators: 1. Activity of lactate
dehydrogenase in the extracellular medium that is an indicator of irreversible cell death due to
cell membrane damage; 2. Decrease of the total activity of the mitochondrial dehydrogenase by
the MTT assay, reflecting the inhibition of cellular respiration rate 3. The resazurin reduction
assay that is an indicator of inhibition of the cellular respiration; 4. Decrease of the rate of the
endocytosis of the neutral red vital dye that correlates with the lysosomal function.

The results show that halloysite led to the dose-depended cell response. Thus the IC50
value for A549 treated with the halloysite (5, 11, 33, 100, 300, 900) for 24 hours was 300 𝜇g/ml.
LDH test demonstrates the increased viability in halloysite-treated samples, while resazurin
and neutral red tests suggest that the increased concentrations of halloysite administered to
A549 cells inhibit the enzymatic activity of the cells.

We have shown that the native halloysite provides a physiological influence on the functional
characteristic of the cultured cells (human breast adenocarcinoma A549 cell line) after 24 hours
of treatment. Similar were obtained with magnetic nanoparticles for 2D and 3D cells.
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