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EpiAirway

MatTek’s EpiAirway is advancing in vitro
respiratory research worldwide. Allowing
for physiological exposures to pathogens,

chemicals or therapeutics, EpiAirway’s 30+ DONORS COPD ADULT
human-relevant biological responses are AVAILABLE ASTHMA CHILD
changing the way scientists research SMOKER PATIENT
respiratory diseases and drug HISTORIES
development.
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Inhalation toxicology
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Prevalidation of an Acute Inhalation Toxicity Test
Using the EpiAirway In Vitro Human Airway Model

George B. Jackson, Jr., Anna G. Maione, Mitchell Klausner, and Patrick J. Hayden

Abstract

Introduction: Knowledge of acute inhalation toxicity potential is important for establishing safe use of chemicals
and consumer products. [nhalation toxicity testing and classification procedures currently accepted within world-
wide govemment regulatory systems rely primarily on tests conducted in animals. The goal of the current work
was to develop and prevalidate a nonanimal (in vitre) test for determining acute inhalation toxicity using the Epi-
Airway™ in vitre human airway model as a potential alternative for currently accepted animal tests.

Muaterials and Methods: The in vitro test method exposes EpiAirway tissues (o test chemicals for 3 hours, fol-
lowed by measurement of tissue viability as the test endpoint. Fifty-nine chemicals covering a broad range of
toxicity classes, chemical structures, and physical properties were evaluated. The in vitro toxicity data were uti-
lized to establish a prediction model to classify the chemicals into categories corresponding o the currently ac-
cepted Globally Hammonized System (GHS) and the Environmental Protection Agency (EPA) system.

Results: The EpiAirway prediction model identified in vivo rat-based GHS Acute Inhalation Toxicity Category
1-2 and EPA Acute Inhalation Toxicity Category =11 chemicals with 100% sensitivity and specificity of 43.1%
and 50.0%, for GHS and EPA acute inhalation toxicity systems, respectively. The sensitivity and specificity of
the EpiAirway prediction model for identfying GHS specific target organ toxicity-single exposure (STOT-SE)
Category 1 human toxicants were 75.0% and 56 5%, respectively. Corrosivity and electrophilic and oxidative
reactivity appear to be the predominant mechanisms of toxicity for the most highly toxic chemicals.
Conclusions: These results indicate that the EpiAirway testis a promising alternative to the currently accepted
animal tests for acute inhalation toxicity.

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



Figure 1A. Globally Harmonized System (GHS):
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GHS Acute Inhalation Toxicity Classification

Prepare 4-point dose
curve of chemical in

Wi

(

Apply chemical to Incubate for 3 hours

the apical surface

Examination:
- Tissue viability (MTT)

dH,O or corn oil

-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

GHS Acute Inhalation Toxicity Category Compared to GHS Rat Data

Spinvay T . —— Sensitivity 8/8 = 100%
<150 mg/mL 8 29 37 Specificity 22/51=43%
>150 mg/mL 0 22 22

Total 8 51 58 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.
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Development and Validation of in vitro Human Inhalation Toxicity Tests for Volatile Liquids, Mists, and Sprays (#718)
M. Spacir, S. Valasikova', Y. Kaluzhny?, J. Markus?, C. Pellevoisin?, G. R. Jackson?, P. Kearney?, M. Klausner?, A. Armento?

" MatTek In Vitro Life Science Laboratories, Bratislava, Slovakia
2 MatTek Life Sciences, Ashland, Massachusetts, United States of America

Absorbent

Vapor Cap Material

Vapor Cap
Neat or diluted in oil
0.5, 2, 10, 20 mg/tissue

EpiAirway

Cell Culture Tissue

Insert

Prediction Model ED-75

Cat.1&2
Cat.3&4

< 5 mg/tissue
5to 15
mg/tissue
Cat.5&NC > 15 mg

Performances

GHS hazard classification
MTT

MatTek IVLSL
Sensitivity (%) 70,8 71,9

Specificity (%) 83,2 83,2
Accuracy (%) 77 77,5

Vapor Cap

MTT Assay

2 laboratories
53 chemicals
EpiAirway

Direct Application
Diluted in oil or water
0.5, 2, 10, 20, 100 mg/tissue

Exposure 4h
Covered with Vapor Cap
Wash with PBS

Post-Exposure 20h

Measure TEER

Topical
Exposure

Cell Culture Wall of

Insert \o O Mulitwell Plate

Microporous 2 s - Culture
Membrane Medium

EpiAirway
Tissue

Cat.1&2
Cat.3&4
7 Cat.5&NC 7

< 5 mg/tissue
5 to 20 mg/tissue
> 15 mg/ti

Performances

MTT TEER
MatTek IVLSL

Effective doses (ED) which

Sensitivity (%)

reduced tissue viability by 25%
(ED-25) or by 75% (ED-75)

Accuracy (%)

GHS hazard classification

MatTek IVLSL

63,5 63,8 65,9 64,1
Specificity (%) IR 76,1 76,7 76,6

69,8 70 71,3 70,3
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MatTek’s lab-grown airway tissue models of rats and non-
human primates provide translatability, further reduce the

B Il dgl ng th S 83 p . use of live animal experiments, and encourage the adoption

of NAMs in testing pipelines.
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INHALATION TOXICOLOGY
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A BICO COMPANY
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TG 412 - 28-day inhalation guideline Corporation, Awarded Grant from the Foundation for
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Project is to develop an in vitro integrated approach using
3D models as alternative to inhalation toxicology studies
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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

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 (PM, )

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

exacerbate respiratory diseases. Although the pathophysiological effects of PM, < in

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

epithelium has yet to be clearly defined.
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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

This is an open access article published under a Creative Commons Non-Commercial No
rivative Works (CC-BY-NC-ND) Attribution License, which permits copying and
istribution of the article, and creation of adaptations, all for non-commerdial purposes.
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Use of EpiAlveolar Lung Model to Predict
Fibrotic Potential of Multiwalled Carbon
Nanotubes

Hana Barosova, Anna G. Maione, Dedy Septiadi, Monita Sharma, Laetitia Haeni, Sandor Balog,
Olivia O’Connell, George R. Jackson, David Brown, Amy ]. Clippinger, Patrick Hayden, Alke Petri-Fink,
Vicki Stone, and Barbara Rothen-Rutishauser®

Cite This: ACS Nano 2020, 14, 3941-3956 I: IRead Online

I |l Metrics & More | Article Recommendations | € Supporting Information

Expansion in production and commercial use of =
%

nanomaterials increases the potential human exposure during the
lifecycle of these materials (production, use, and disposal).
Inhalation is a primary route of exposure to nanomaterials;
therefore it is critical to assess their potential respiratory hazard
Herein, we developed a three-dimensional alveolar model
(EpiAlveolar) consisting of human primary alveolar epithelial
cells, fibroblasts, and endothelial cells, with or without macro- 22
phages for predicting long-term responses to aerosols. Following R s
thorough characterization of the model, proinflammatory and == = g
rofibrotic responses based on the adverse outcome pathway Key Key Hey Hey | Adverse
]:uncept fur]un]; fibrosis were assessed upon repeated hubpchrunic ME g Eventig) Erom2) Evonts Eventd | Oucome
exposures (up to 21 days) to two types of multiwalled carbon
nanotubes (MWCNTs) and silica quartz particles. We simulate occupational exposure doses for the MWCNTSs (1—30 pg/cm®)
using an air—liquid interface exposure device (VITROCELL Cloud) with repeated exposures over 3 weeks. Specific key events
leading to lung fibrosis, such as barrier integrity and release of proinflimmatory and profibrotic markers, show the
responsiveness of the model. Nanocyl induced, in general, a less pronounced reaction than Mitsui-7, and the cultures with
human monocyte-derived macrophages (MDMs) showed the proinflammatory response at later time points than those
without MDMs. In conclusion, we present a robust alveolar model to predict inflammatory and fibrotic responses upon
exposure to MWCNTSs.

human primary cells, lung model, pulmonary fibrosis, multiwalled carbon nanotubes, air—liquid interface,
long-term repeated exposures

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

Schematic depicting the adverse outcome
pathway (AOP) for pulmonary fibrosis.
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ABSTRACT The emargence of savera acute respiratory syndrome coronavirus type = E - - -...E_ e - —
2 (SARS-CoV-2), the atiological agent of the 2019 coronavirus discase (COVID-19], g S [ Dg - 3’6-
has erupted into a global pandemic that has led to tens of millions of infactions and o E 6_ E [=] —

housand . devel 0 . z - ob = =
hundreds of of deaths . The of peutics to ] (=] - c —
treat infection or as prophylactics to halt viral transmission and spread is urgently = c - s . @ - - = 4
needed. SARS-CoV-2 relies on structural rearrangements within a spike (S} glycopro- & @ - £ 3 o E 4 E ——

] h 3 ; ! Citation Outizw V<, Bovier FT, Mears MC, g o4 4 =
tein to mediate fusion of the viral and host cell membranes. Here, we descaribe the Cajmat MN, 7hus ¥, Lin MJ, Addsita A = w — —— :
development of a lipopeptide that is derived from the C-terminal heptad repeat Liebermian NAP, Fedgu V, Xle X, Shi P-Y, E g .2 E [TH
(HRC) domain of SARS-CoV-2 § that potently inhibits infection by SARS-CoV-2. The li- e H - [-% 2 - o 2-

inhibt j i infacti e it L z 2 - o2 B @] R R R R
popeptide inhibits cell-cell fusion mediated by SARS-CoV-2 S and blocks infection by Ny in Vit and £X v oy 2 i conuga o [=] * O e s bR SR AR NS AR RS R
live SARS-CoV-2 in Vero E6 cell monolayers more effectively than previously de- Pentile DEnved fom INe SARS-COV- -l (2 S e i b o bl
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syndrome coronavirus (MERS-CoV) and blocking infection by live MERS-CoV in cell Coltren's Resezech Hospital E PLeRL ) ™ ™ PN Aovoh  E ™ 9N o o o N o\ Q\' Q { Q Q R4 Q\
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blocks the spread of SARS-CoV-2 in human airway epithelial (HAE) cultures, an ex ﬁ:;{ji:‘:ljﬂ;i‘i’rﬂﬁ;ri:rf“m = ZN -] © A N -] © A \ b « '\
vivo model designed to mimic respi viral p ion in humans. While viral WEeticnal Merse) . B
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the treatment of of prophylaxis against SARS-CoV-2 as well as other ¢ mpid i p p p p peptlde p p
IMPORTANCE SARS-CoV-2, the causative agent of COVID-19, continues to spread Recetved 11 July g

X R . X Accepted 24 Septemiber 1020 £
globally, placing strain on health care systems and resulting in rapidly increasing Pubished 70 Ocioter 2070
numbers of cases and mortalities. Despite the growing need for medical interven-
September/October 2000 Volume 11 ksue 5 e01535-20 miBie” mbloasmong 1

a

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-gPCR 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 sequentiall

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