UNCOVERING ADVERSE HEALTH EFFECTS OF
EMPIR I < ATMOSPHERIC POLLUTANTS NPLE]

The EMPIR initiative is co-funded by the European Union’s Horizon 2020

research and innax gramme and the EMPIR Parlicipaling Stales C.Lﬂdil, N. FaquUil, M. Shaw?! INational Physical Laboratory, Hampton Road, Teddington TW11 OLW

Background Methods
Exposure to atmospheric pollution has been linked to a § We have applied a combination of high-resolution imaging techniques and biomedical assays.
range of acute and chronic health conditions and § Light sheet fluorescence microscopy has allowed us to visualise the architecture of thick sections of re-cellularised
results in an estimated seven million deaths § healthy and exposed lung scaffold models.

annually. . _ Super-resolution techniques enabled us to capture structural changes in subcellular organelles (i.e. mitochondria) in
Exposure limits for inhalable particulate matter (PM) response to PM exposure.

a(r)eorbifﬁ?eg rtlir(?r?nkl)yet(\)/\? egsrtsliczlg k?;i’dhglve(;/sel;r:ah?irriig Transmission electron microscopy was used to capture images of the different particulates for analysis of size and
P b distribution, as well as exposed cells images for correlation with super-resolution images.

and subsequent adverse health outcomes, hindering Bi dical h | dina-based f I q bai bol . .
the development of effective, targeted air quality iome .ICa assays such as plate reading-based fluorescent assays allowed us to obtain metabolic activity, cytotoxicity
and reactive oxygen species responses.

guidelines.

The complex mixture of components (gases and
aerosol particles) in real world air, makes it[j Analysis and correlation of these datasets using various computational methods and comparison against bulk toxicity data

challenging to assess the health impacts of § Will allow us to better understand how specific PM constituents give rise to an adverse biological response linked to acute

constituents based on epidemiological data. and chronic health conditions.

By contrast, in vitro studies based on controlled Results
exposure of biological respiratory model systems to

well-characterised references aerosols offers the

potential to develop a deeper, mechanistic

understanding how cells and tissues are affected by

airborne pollutants.

Aims

Quantify the cytotoxic effects of aerosols by:

1. Applying more realistic biological models, such as
re-cellularised human lung scaffolds, which better
mimic the in vivo environment.

Exposing respiratory models to well-defined
laboratory-generated reference aerosols using
methods that imitate real world aerosol inhalation.

Performing multimodal imaging and biological
assays to analyse exposed samples, obtaining

different measurements of specific responses. it sheet f y frold (Left) H i bl Is (rediyelion) 'bio within the seaft Id( ). (Middle) Colour depth

: : : ight sheet fluorescence microscopy images of lung tissue scaffold (Left) Human fibroblast cells (re ye ow) are visible within the scaffold (green iddle) Colour dept
Exp!orlng correlgtlons between th.e prOp_emeS of the projection showing the 3D architecture of the tissue. (Right) Super resolution image of an alveolar basal epithelial (A549) cell in submerged exposure to carbon PM
particles and their downstream toxicological effects. (black spots), mitochondrial structures stained red and cell nucleus stained blue.
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