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Evaluation of the toxicity of nanoparticles (NP) using in vitro models is generally done after acute exposure due to the lack of cell line models suitable for

long-term exposures. Studying toxic effects after repeated exposures is especially important to evaluate the chronic toxicity of nanobiomaterials used in

medical devices, such as silver NPs (AgNPs). We recently developed a 3D model of the human bronchial epithelium using the Calu-3 cell line which could be

cultivated at an air liquid interface (ALI) on membranes with 3 µm pores to allow passage of NPs and showing morphology and apical secretome close to

primary cells (Sanchez-Guzman, Sci rep. 2021; 11, 6621). We used this model to evaluate the chronic effects of model AgNPs.

In conclusion, we set up a treatment strategy and validated protocols to evaluate the chronic toxicity of NPs on the human bronchial epithelium using our

newly developed Calu-3 model (Sanchez-Guzman et al. Sci rep. 2021; 11, 6621) and showed that AgNP induce a pro-inflammatory response and reduce

bronchial-lining fluid production at non-cytotoxic concentrations.

5 repeated apical treatments

every 48h/72h with 20 µL/cm2

Seeding ALI and 4% FCS
1 week 2 weeks

Samples to study cellular effects

Material and methods
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- Ag NM300K were sonicated in HBSS with MgCl2 and CaCl2 applying 1200MJ/m3 

using a Branson sonifier 450W equipped with a cup horn

- Physico-chemical characteristics in exposure media were analysed by TEM, DLS, 

SAXS and the oxidative potential determined by studying the depletion of 

antioxidants (uric acid (UA), ascorbic acid (AA) and glutathione (GSH) in synthetic 

respiratory lining fluid (sRTLF) by HPLC

- Cytotoxicity was studied by Alamar Blue and LDH assay

- Barrier integrity was evaluated by measuring trans epithelial electrical 

resistance (TEER) and Lucifer Yellow (LY) crossing

- Pro-inflammatory response was measured performing IL-8 and IL-6 ELISA 

- Lining fluid production was quantified using ELLA
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TEER LY crossing

No alteration of barrier integrity after 11 days of 

repeated exposure to AgNP up to 10 µg/cm2

Alamar Blue assay

No alteration of metabolic activity (Alamar blue assay) or membrane integrity (LDH release) of 

Calu-3 cultures during 11 days of repeated exposure to AgNP up to 10 µg/cm2
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ELLA IL-6 ELISA IL-8 ELISA AgNP reduced the

production of bronchial

lining fluid (ELLA) and

induced the release of pro-

inflammatory cytokines

(IL-6 and IL-8 ELISA) from

10 µg/cm2 after 48h, which

was maintained over the

11 day period of repeated

exposures.

Glycoprotein and cytokine release after chronic exposure of Calu-3 ALI cultures to AgNP NM300K 
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LDH release

Calu-3 cultures

AgNP 300K have a primary particle size of 11-66nm, do not dissolve over 18 days (not shown), show little agglomeration in HBSS and have an oxidative potential 

Toxicity after chronic exposure of Calu-3 ALI cultures to AgNP NM300K 


