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MatTek’s EpiAirway is advancing in vitro 
respiratory research worldwide. Allowing 
for physiological exposures to pathogens, 
chemicals or therapeutics, EpiAirway’s
human-relevant biological responses are 
changing the way scientists research 
respiratory diseases and drug 
development.
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Inhalation toxicology

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5994905/pdf/aivt.2018.0004.pdf

OECD Test Guideline 403/436: 
Acute Inhalation Toxicity Test: Rat LD50 test

4 hour exposure (whole 
body or head/nose only) 

14 day wait 

Assess lethality & any signs 
of toxicity 

Repeat with additional 
concentrations as 

necessary



-Tested 59 chemicals with a range of inhalation toxicities 

-Determined IC75 (dose at which tissues are 75% viable) 

-Correlated in vitro data to in vivo rat LD50 data (GHS category) 
to develop a prediction model

Compared to GHS Rat Data 

Sensitivity 8/8 = 100% 

Specificity 22/51 = 43%

Overall Accuracy 30/59 = 51%

Highly toxic (GHS Category 1-2); moderately toxic (GHS 
Categorie 3); mildly toxic (GHS Categories 4–5) and nontoxic or 
nonhazardous.



Prediction Model ED-75
GHS CLASSIFICATION

Cat.1&2 ≤ 5 mg/tissue

Cat.3&4 5 to 15 
mg/tissue

Cat.5&NC ≥ 15 mg/tissue

Prediction Model ED-25
GHS CLASSIFICATION

Cat.1&2 ≤ 5 mg/tissue
Cat.3&4 5 to 20 mg/tissue

Cat.5&NC ≥ 15 mg/tissue

Direct 
Application 

GHS hazard classification 
MTT TEER

MatTek IVLSL MatTek IVLSL

Sensitivity (%) 63,5 63,8 65,9 64,1
Specificity (%) 76,1 76,1 76,7 76,6
Accuracy (%) 69,8 70 71,3 70,3

Vapor Cap
GHS hazard classification 

MTT TEER
MatTek IVLSL MatTek IVLSL

Sensitivity (%) 70,8 71,9 64,4 67,1
Specificity (%) 83,2 83,2 78,5 80,1
Accuracy (%) 77 77,5 71,5 73,6

Direct Application
Diluted in oil or water

0.5, 2, 10, 20, 100 mg/tissue

Vapor Cap
Neat or diluted in oil

0.5, 2, 10, 20 mg/tissue

Exposure 4h
Covered with Vapor Cap

Wash with PBS

Post-Exposure 20h

Measure TEERMTT Assay PerformancesPerformances

Effective doses (ED) which 
reduced tissue viability by 25% 

(ED-25) or by 75% (ED-75) 

P16-46
Development and Validation of in vitro Human Inhalation Toxicity Tests for Volatile Liquids, Mists, and Sprays (#718)
M. Spacir1, S. Valasikova1, Y. Kaluzhny2, J. Markus1, C. Pellevoisin2, G. R. Jackson2, P. Kearney2, M. Klausner2, A. Armento2
1 MatTek In Vitro Life Science Laboratories, Bratislava, Slovakia
2 MatTek Life Sciences, Ashland, Massachusetts, United States of America

2 laboratories
53 chemicals

EpiAirway



Bridging the gap.
MatTek’s lab-grown airway tissue models of rats and non-
human primates provide translatability, further reduce the 
use of  live animal experiments, and encourage the adoption 
of NAMs in testing pipelines.

Lab-Grown Rhesus 
Monkey Airway Tissue



INHALATION TOXICOLOGY

Charles River Laboratories, in Collaboration With MatTek
Corporation, Awarded Grant from the Foundation for 
Chemistry Research and Initiatives to Advance Research 
Alternatives
June 11, 2024 at 8:00 AM EDT 

Project is to develop an in vitro integrated approach using 
3D models as alternative to inhalation toxicology studies

1. TG 403 – Acute toxicity (LC50)
2. TG 436 – new Acute Toxicicty (fewer animals)
3. TG 412 – 28-day inhalation guideline
4. TG 413 – 90-day inhalation guideline
5. TG 433 – fixed concentration procedure

$1.3 million grant from the Foundation for Chemistry Research & Initiatives (FCRI)



Airway epithelium, the first defense barrier of the respiratory system, 

facilitates mucociliary clearance against inflammatory stimuli, such as pathogens and 

particulates inhaled into the airway and lung. Inhaled particulate matter 2.5 (PM2.5) 

can penetrate the alveolar region of the lung, and it can develop and 

exacerbate respiratory diseases. Although the pathophysiological effects of PM2.5 in 

the respiratory system are well known, its impact on mucociliary clearance of airway 

epithelium has yet to be clearly defined.

https://www.sciencedirect.com/science/article/pii/S014765132400
1659?via%3Dihub

Diesel exhaust particle exposure exacerbates ciliary and 
epithelial barrier dysfunction in the multiciliated bronchial 
epithelium models

E.Park et al.

Ecotoxicology and Environmental Safety 
Volume 273, 15 March 2024, 116090

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/mucociliary-clearance
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/particulate-matter
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/respiratory-tract-disease


Schematic depicting the adverse outcome
pathway (AOP) for pulmonary fibrosis.

https://pubs.acs.org/doi/10.1021/acsnano.9b06860?fig=fig5&ref=pdf



FIG 4 SARS-CoV-2-derived cholesterol-conjugated peptides block SARS-CoV-2-mNeonGreen viral spread in human airway epithelial cells (HAE). (A) HAE cells were infected with SARS-CoV-
2 (2,000 PFU/well for a multiplicity of infection of ∼0.02) for 90 min before adding SARS-CoV-2 peptide. Fluid was collected from the apical or basolateral surfaces daily for 7 days (as 
shown in the schematic in panel A). (B) Spread of fluorescent virus is shown at the indicated days with or without peptide treatment. (C) Viral genome copies in apical or basolateral fluids 
were determined by RT-qPCR at the indicated time points (days postinfection [DPI]). (D) Infectious viruses released were quantified by titration from the apical or basolateral spaces. The 
median values are represented by horizontal bars, and the detection limits are indicated by the dotted lines. RT-qPCR and viral titration were performed on supernatant fluids sequentially 
collected from the same HAE wells the pictures were taken. Data were from three separate wells for infection treated and two separate wells for infection untreated.

https://pmc.ncbi.nlm.nih.gov/articles/PMC7587434/

https://pmc.ncbi.nlm.nih.gov/articles/PMC7587434/
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