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e GLOBAL BURDEN OF LUNG 73
DISEASE

* Globally respiratory disease ranks 2"9; In the
UK & Western Europe it’ s ranked 1st

* The FDA stated that no significant advances
have been made in diagnostic tools or drug
treatments for lung disease in the last 25 years’

 Outdoor air pollution has increased globally’

* WHO predict a 30 % increase in chronic respiratory
diseases in the next 10 years’

* By 2020, lung disease will cause 11.9 million
deaths worldwide’

L European Lung Foundation 2BéruBé (2011), ATLA 3 WHO
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 In UK respiratory illness cost £6.6 billion:
£3.0 billion in NHS care
£1.9 billion in mortality
£1.7 billion In morbidity

 Lung disease In Europe costs nearly
€102 billion’

* In the US respiratory diseases cost almost
$15 billion in 2010°

1 British Lung Foundation 2European Lung Foundation 3BéruBé (2011), ATLA
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 PSEUDO-STRATIFIED, DIFFERENTIATED CULTURES

— Ciliated, goblet, Clara, serous, intermediate and basal
cells in multiple layers

* FORM TIGHT & ADHEREN JUNCTION

* FORM DESMOSOMES

e FORM CILIA & MICROVILLI

* EXPRESS CYTOKINES & SECRETE MUCIN

* NO CANCEROUS OR TRANSFECTED GENES




CARDIFF SO

ey MUCO-CILIARY PHENOTYPE

(ARRDY

« GC = Goblet Cell

 CC = Ciliated
Cell

e CIC = Clara Cell

* |C = Intermediate
Cell

 BC = Basal Cell

Prytherch et al. (2011), Mac Biosci
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e Mu = Mucin

» Gx = Glycocalyx

« TJ = Tight
Junction

* AJ = Adherens
Occludin Junction

* D = Desomsome

Prytherch et al. (2011), Mac Biosci



mm TOXICOLOGICAL 73
= TEST SYSTEM




nd PART

S TOXICOLOGICAL j“
BERD TEST SYSTEM
Compound PBS Wash

X hours

Characterisation

Toxicological Analysis

Biomarkers

BéruBé et al. (2009), ATLA



CARDIFF TRANS-EPITHELIAL j
e ELECTRICAL RESISTANCE &

« Endohm
Chamber

EVOM

O 4 0AO| OO

BéruBe et al. (2009), ATLA



CA RDIFF y N -“i’ ""’ﬂe\
UNIVERSITY
PRIFYSGOL TE E R j

CAE RDY@ \gskncn GRau .

High Resistance Low Resistance

- Cathode -

Anode

~ 2000 Q ~ 300 Q

BéruBé et al. (2009), ATLA



Sroi TRANS-EPITHELIAL 5‘\
winry ELECTRICAL RESISTANCE

\SEARcHG“ou
14000 -
Demise
hasssannnnns :
12000
Plateau
Growth |' hsssssnnnnnnns |
10000 hssssssssansnannnunnns
€ 8000 —4
o
g 6000
14 ‘\\\
I
W 4000 \
2000
0 T [ [ [ [ [ [ [ [ [ [ [
1 3 6 9 12 15 18 21 24 27 30 33 36 39 42
-2000

Day

TEER values denoting minimal variability between donors
(n=3) during growth, plateau and demise; Error = Std. Dev




CARDIFF

UNIVERSITY

PRIFYSGOL
CAERDY®

LPS
TOXICOLOGY

z o
=
Y [
g B
z 2
E o >
5 VW07
Q o
<
BN



and PARTIQ

CARDIFF BN

o LPS - TOXICOLOGY

CAE RDY@ \%EARCH < 0",

NHBE Response to LPS 24h Post-dose
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Major Cytokine Responses to LPS
(TD:: 0.1mg/mil)
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BIOCHEMICAL IRRITANCY
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e Correlation between the NHBE In vitro
model and the rat in vivo model was 76.9%

CARDIFF

—i —
+AZ1 (100uM) 10pm AZ28 (100pM) 10pm

| IN VITRO IRRITANT | | IRRITANT I




CARDIFE BUILDING
METABOLISM




CARDIFF
UNIVERSITY
PRIFYSGOL

METABO-LUNG™ &

Patent:
W02012/123712

METABO-LUNG™

BéruBé (2011) Biotech Inter BéruBeé (2011) Advances Wales
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CONCLUSION 1: 3
LUNG DISEASE

« Human Ilung disease Is a major cause of
morbidity, mortality and economic burden

« Cutting-edge research centers on understanding
lung Injury/repair; patho-physiology models
urgently needed

 Emerging therapies may have greater success If
developed by route of human tissue-based model
systems




CONCLUSION 2:
NHBE MODEL

 Extensive characterisation of the model during
normal growth and toxic challenge, suggest it is a
viable, in vitro, test system of the respiratory
epithelium

 EXposure window: acute, chronic, repeat

 Cost-effective: 1 donor cryovial (Lonza) Yyields
350 inserts (Millicell®, 5mm dia.)




CONCLUSION 3: 3
REPLACEMENT

« Metabo-Lung™ - Integration of lung and metabolic
component: multi-organ toxicity

* Filter-well Dbioreactors support assembly of
complex tissues within an affordable high-
throughput framework

« Suitable for practical applications at all research
levels & create an immediate impact on the 3Rs
(i.e. ‘Replacement’)
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