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Advanced in vitro pulmonary models for
engineered nanomaterial hazard assessment
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Optimise lung models (monocultures)

Optimisation of epithelial lung cell growth in mono-cultures
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3.1

Optimise lung models (co-cultures)

Co-cultures of epithelial cells with macrophages

A549 cells MDMs

Number of cells in human lung
Epithelial cells: 38 500 cells/cm?
Macrophages: 15 000 cells/cm?

Pinkerton et al.,2015, eBook ISBN: 9780124047266

Calu-3 cells

m Co-cultures

AMI hAELVI/monocyte-derived macrophages (MDMs)

SU A549/differentiated THP-1 cells (dTHP-1)
RIVM Calu-3/MDMs or dTHP-1

Strategy for prolonged cultures — repeated addition of
macrophages to epithelial tissue each week
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Adaptation of the models .

Addition of fluidics and design of a bioreactor to mimic breathing motions
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3.1/3.2
Exposures

e Concentrations used are relevant to an in vivo

exposure (pg/cm?) bbb
Exposure methods o AL
— Air liquid interface BDHIQADP T
— Aerosolisation Quasi-ALl exposure
— Dry-powder
Exposure scenarios
— Acute
~ Chronic el s
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Materials

E:::;!: ! ENM & Supplier Lung (inhalation) GIT Exposure Liver Exposure Ecotoxicity tests
Zebrafish larvae-
opment oity38
Zn0 STIS & 90days- No data Pulmonary exposure- Dz;::é& Aocu‘rInZ:f'foz a'n d
(NM111; JRC) Infiammation & Fibrosisd” available No transiocation toxicity®: Algae- Toxicity®
1: Soluble and trophic transfer?!
(release possibly Ag
xiokon) (Sigma 576832) (reigd ;glsle(s) Soil Microbe Communities
(CAS#:7440.22-4)! No data available Impact on GIT No data available Structure and function
o m,?crobiom‘2 foxicity®
(NM300/302; JRC)?
2: Biopersistent
Inhalation (2yrs), Pharyngeal
Mg:;;pm:ﬁo MWCNT#(Mitsui-7) aspiration (56days)™ :\.r:l:’:;!.o Pulmonary exposure No data available
paradigm) Fibrosis & Carcinogenicity Translocation to liver*
ALFA will serve as
a positive fibre (ng TF;C) iTﬂlfn;‘mm No uptake No data available No data available
control (WP3 only) '
3: Passive (no BaS0« STIS, 28days, 90days, 1yr, | 28days (gavage) Tmr?ll:ia(ﬁxmm
reactivity or toxic | (NM220; Fraunhofer 2yrs7 A7 No adverse no hist ’ No data available
potential) IME) No adverse findings effects*® chx gom ,c, ogy
CeO2 (NM212. STIS, 28 & 90days, 1yr, 90days Tmf;:;ﬁ:m’m A Algae and Daphnids
Fraunhofer IME) 2yrs- Inflammation* (feed pellets) o histopatholog y"‘ Chronic toxicity®.5!
STIS, QOdays.SZZyrs Zobeafioh larvae-
exposures )
4: Active TiO; . No data Developmental toxicity®*;
(positive, (NM105; JRC)* . “gﬂ’m:i;'&fm ; available Nodataavallable | 1, o nids- Toxioity™: Algae-
insoluble; promote b Y Toxicity and trophic transfer®!
(currently ongoing by JBRC)
cellular effects 28 8 84d
and/or mobility in % D00
the organism) Amorphous Si0: mioe, foed
o orphous No data available pellets). 84days | No data available No data available
(SAS; IUF)
(rats, feed)
Fibrosis*
Crystalline 8i0 STIS & 2yrs exposures No data
(DQ:: quartz; IOM)* Inflammation available Ho deln svalietie No Gl svaliabie
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3.1/3.2

Lung Models
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Fibrotic lung model

Patrick Hayden
Anna G. Maione

Primary co-culture system: EpiAlveolar™
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3.1/3.2
AQOP

oN Tissue injury . on Fibroblast <+ Extracellular
LU (loss of epithelial | LU prolifereation, W matrix Q Pulmonary
integrity) X differentiation accumulation < fibrosis
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Summary

* Focusing on models for inflammation, fibrosis and
cancer

* Inflammatory endpoints

— Viability, proliferation, membrane integrity
— ROS production, profibrotic mediator release (IL-1B, TNF-a,
IL-8, IL-6 and MCP-1)
* Fibrotic endpoints

— Fibroblast proliferation, a-sma upregulation, collagen
production

— ROS production, profibrotic mediator release (IL-1B, TNF-a,
IL-8, IL-6 and MCP-1)
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