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ALl & differentiation
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Reconstitution process SmallAYr| AlveolAir™
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Evaluation of inhalation toxicity of inhaled xenobiotics/drugs

Local
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Toxicity
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Information from the tissue

« TEER Measurement

Information from apical side  Histology / immunohistochemistry

» Cilia beating frequency (CBF)
» Mucociliary clearance analysis (MCC) s Information from basal side

 LDH release
» Inflammatory cytokines (IL-8, IL-6)
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Evaluation of inhalation toxicity of inhaledenobioticgdrugs

Local
Tolerance

Information from the tissue

: » TEER Measurement
Inhalation Information from apical side

Toxicity

» Cilia beating frequency (CBF)
» Mucociliary clearance analysis (MCC) s . Information from basal side

e LDH release
» Inflammatory cytokines (IL-8)
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Prediction of respiratory Toxicity
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A 3D human airway model enables prediction of respiratory toxicity of inhaled drugs irn

Kinga Balogh Sivars!™*, Ulf Sivars*’, Ellinor Hornberg*', Hui Zhang®' Lena Brindén®’, Rosy
VIitro

Bonfante’, Song Huang’, Samuel Constant’, Ian Robinson?'’, Catherine J Betts®*'" and Per

Aberg”’
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Prediction of respiratory Toxicity usinigucilAir™

Organisation for Economic Co-operation and Development

ENV/ICBC/MONO(2022)31

Unclassified English - Or. English
1 September 2022

ENVIRONMENT DIRECTORATE
CHEMICALS AND BIOTECHNOLOGY COMMITTEE

Case Study on the use of an Integrated Approach for Testing and Assessment (IATA) for
New Approach Methodology (NAM) for Refining Inhalation Risk Assessment from Point
of Contact Toxicity of the Pesticide, Chlorothalonil.

Series on Testing and Assessment
No. 367
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Replacement of a 9Daysrat
iInhalationstudy (OECD TG413)
usingMuclilAir™
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Respiratory Absorption of Drugs/Formulations Xenobiotics

Barrier

Function Information from the tissue

e TEER Measurement

» Trans-epithelial permeability (Papp)
» Epithelial uptake

Information from apical side

Inhalation |
Toxicity » Compound amount coming from

|
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the basal side |
« Amount of compound trapped by the |
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Information from basal side
e Compound amount coming from the
apical side
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Systemic delivery
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Respiratory Absorption of Drugs/Formulations

Liquid (side B)

Molecules Papp (cm/s) Papp (cm/s) Asymmetry
ABB BbEA Ratio

Kinetic of Tripolidine.HCI's permeation

. Salicilic Acid 7.7 x10° 1.7 x 10
Nicotine 2.1 x 10> 3.3 x10° 1.6
Propranolol.HCI 1.2 x 10 1.6 x 10 1.3
% / Ibuprofen 1.1 x 10 1.9 x 10 1.7

S o

/ Tripolidine.HCI 9.7 x 106 1.2 x 10 1.2
/ Tetracaine.HCI 8.0 x 10° 1.1 x 10°° 1.3

-6
/ Dopamine.HCI 3.0 x 10° 25X 10 0.8
AL Atenolol 2.2 x 10 6.7 x 10 3.0

Time course of the rate of permeation of

TripolidineHCI from the apical to basal lateral side

(triplicate)

V LCMSor ICRPMSdetection

V Highreproducibility

10



aEPITHELIX

Respiratory Absorption of Drugs/Formulations
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Apparent permeability coefficient (Papp)from A-B obtained from 33 referencecompounds(n = 3). Data are
expressedasmeanc SD SDstandarddeviation
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Hoffman et alEstablishment of a Human 3D TissBased Assay for Upper Respiratory Tract AbsorptidahyT 2018



Respiratory Disease Induction
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Information from the tissue

Histology / IHC : Muc-5AC

Inhalation L | Information from basal side
Toxicity sy

a-SMA release

Basal exposure

Disease
Induction
(Fibrosis,

hyper pl
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Goblet cell metaplasia detection

Dose Response Curve of Goblet Cell Density Induced by IL-13

O R i i  CC C C C  C i B i B i,
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0.3 ng/mL
1 ng/mL
3 ng/mL
10 ng/mL
30 ng/mL

% of Muc5Acstained surface /total surface

Figure 2:treatment with II-13 (30 ng/ml) i 80% Goblet cells (staining with Muc5AC)

IL-13 concentration
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Evaluation of inhalation toxicity of inhaledenobioticddrugs 6EP|THE|—|X

Airborne delivery of compound or
pro-inflammatory challenge

Information from the tissue

: e TEER Measurement
Inhalation

Toxicity
Information from basal side

* LDH release
e Inflammatory cytokines (IL-8, IL-6...)

Systemic delivery of compound or
pro-inflammatory challenge
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Pro-inflammatory monitoring
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Human Asthmatic Bronchial Cells Are More
Susceptible to Subchronic Repeated Exposures
of Aerosolized Carbon Nanotubes At
Occupationally Relevant Doses Than Healthy

Cells

L " o . 1 e d . e 1 T
Savvina Chortarea, * Hana Barosova,” Martin James David Clift,”™ Peter 'ﬁe”‘uflr.:k.,§ Alke Petri-Fink,'
and Barbara Rothen-Rutishauser™’

Aerosolization of MWCNTs
at occupational doses

':I',;'i" 'tl-_- : : anosRiuty comparisan of effects
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by various methods
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ACS Nano, 2017
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| Cilia Beating Frequency measurement

EpithelidevelopedCiliaX, adedicatedplatformto
measureciliabeatingfrequencies
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MucilAir™ healthy apical top view (phase contrast 5X, real time) 16
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MucilAir™ healthy apical top view (phase contrast 5X, real time)
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Effect of SIC Nanowire on cilia beating frequency

MucilAir'™
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Ciliopathic evaluation ofSiCnanowires

Effect of SIC Nanowire on active cilia area

MucilAir™™
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Effect of SIiC Nanowire on mucociliary clearance

MucilAir™™
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IS of MatMade Vitreous Fibers
by primary human resident

alveolar macrophages
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Filtered ManMade Vitreous Fibers (MMVF) |Glass wool, Rock wool & Crocidolite
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Chemotaxis of alveolar macrophages

» Crocidolite
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Granuloma: aggregate of macrophages in response to inflammation caused by unremoved foreign body. Activated
C

macr ophages
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1. https://www.ncbi.nim.nih.gov/books/NBK554586/
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CrocidoliteinducesGranuloma in rat lung parenchyma —
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Granuloma: aggregate of macrophages in response to inflammation caused by unremoved foreign body. Activated
macrophages can merge to form an nNnepithelioido barrier

1. Bernstein et al., Tox. And App. Pharm., 2019
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Granuloma: aggregate of macrophages in response to inflammation caused by unremoved foreign body. Activated
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SEMEDX ﬂEPnHEux

A Electron binding energies Characteristic X-rays
K shell 403.8 eV Ka 392.4 eV
L shell 20.33 eV,14.53 eV
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SEMEDS analysis of Macrophages without MMV F a
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Rock wool in AlveolAl* - Macrophages
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Rockwool is dissolved by alveolar macrophages

o Alveolar macrophages dissolve rockwool fibers, consistent with in vivo results

Hesterberg et al., Fundamental and applied toxicology, 1995
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