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When the National Academies of Sciences

released “Toxicity Testing in 21st Century: A

Vision and a Strategy” a new toxicological

paradigm was proposed, moving away from

animal testing using high doses, focusing instead

on the use of human cell lines and the disruption

of key cellular pathways at relevant

concentrations.

Due to the regulatory landscape and dynamic

nature of innovation within the e-cigarette

category, new assays are required to quickly

determine any subtle biological responses these

products may elicit for product stewardship

purposes.

In these studies, e-liquids and/or aerosol were

assessed using a number of biological endpoints

to understand cytotoxic, inflammatory and

oxidative responses.
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 Neat e-liquids and aerosol did not generally elicit a toxicological response in a range of in vitro assays at physiologically relevant concentrations when compared to smoke from conventional cigarettes.

 The in vitro assays provide a useful screening tool for assessing potential e-liquid toxicity and add to a Weight of Evidence (WoE) approach to the assessment of Next Generation Products (NGPs).

 These assays and future approaches will greatly contribute to our knowledge of e-liquids and aerosols as part of a wider safety product assessment for e-cigarettes.

• NRC  (2007) Toxicity testing in 21st Century- A vision and a strategy https://www.nap.edu/catalog/11970/toxicity-testing-in-the-21st-century-a-vision-and-a
• Gonzalez-Suarez et al., (2017) App In vitro Toxicol 3(1): 41-55.  
• CORESTA recommended method 81 https://www.coresta.org/sites/default/files/technical_documents/main/CRM_81.pdf

Methodology and Results:
• Exposure to e-cigarette aerosol at the air-liquid interface using the blu PLUS+® device was generated using CORESTA Recommended Method 81. The

highest dose of 400 puffs did not alter histopathology, barrier function and did not significantly induce cytokine secretion compared to matched control air

unlike smoke from a CC (Using the Canadian Intense Regime)

• No oxidative stress responses were observed in samples exposed to aerosol from either BL 2 or to BB 2.4% when using the same device.

• MTT assay showed cell viability declined to 85% and 27% following exposure to 27 and 45 puffs of CC. However, the tissues remained at 100% viability

when exposed to BL2 or BB 2.4% aerosol.

• Inflammatory cytokine IL-8 secretion levels were increased following exposure to CC smoke, but not following e-cigarette aerosol (with or without

flavouring).

Chart A: The effects of BL 1, BL 2 and BL 3 added to BioMAP at 1% concentration                                                    

Chart B: The effects of BL 2 and BB 2.4%  added to BioMAP at 1% concentration 

Methodology and Results: 
• The Biomap® Plus Panel uses 12 human primary cell based systems from different tissues to simulate various organs within the human body (Table 2).

• The Grey area shown on both charts represents historical control values (95% confidence interval); and anything outside of this area is considered significant.

• Comparison of BL 1, BL 2 and BL 3, were tested at eight concentrations (0.031 - 4%). Which were added directly to the cell media (Chart A). 

• BL 2 was compared to BB 2.4% at four concentrations (0.12 – 1% (w/w%)) and was added directly to the cell media (Chart B). 

• BB 2.4% added to cell media at concentrations above 0.5% led to a characteristic fingerprint of biomarkers and dose response relationship (Chart B).

400 Puffs of BL 2 

400 Puffs of BB 2.4% 

IL-8 release following aerosol exposure % Cell Viability using MTT Assay

Methodology and Results:
• Normal Human Bronchial Epithelial (NHBE) cells were exposed to 0.0313, 0.625, 0.125, 0.25, 0.5, 1, 2, 3%

(w/w%) e-liquid for 24 hours.

• No increase in reactive oxygen species (ROS), indicative of early cytotoxic responses, was observed for

either BL 2 or BB 2.4%.

• No effects on cell viability were observed up to 1% concentration of e-liquid added. Slight effects were

observed at ≥ 3% which may be attributable to osmolality effects as reported by Gonzalez-Suarez et al.,

2017.
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Table 1. Test Materials used 
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