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Emission
Is the reduction in HPHC emissions compared to cigarette smoking acceptable?

00l

Exposure
Is the reduction in HPHC exposure compared to cigarette smoking acceptable?

N Risk
~\) Is the reduction in risk compared to cigarette smoking acceptable?

Acceptability
j A Is the product acceptable to adults smokers and does not appeal to
w— non-smokers and former smokers?

/\ Behavior

w Are smokers willing to switch to the product in the long-
term?

Reduced risk product
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Cigarette
] _ Potential Reduced
l Aerosol chemistry and physics ' Toxicant product
o ] Potential Reduced
| Clinical trials ' Exposure Product
j“ Potential Reduced
‘§/ Risk Product
Population perception ' Reduced
Exposure/Risk
/\ product

Reduced risk product
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‘ Fate/Transport I
-
‘ Exposure |

" ‘ Tissue Dose I
Toxicity Pathways: Cellular

response pathways that, Biological
when sufficiently | Interactions

perturbed, are expected to

result in adverse health -
effects. ‘ Perturbations |

TOXICITY TESTING IN THE 21ST CENTURY
Normal

Biologic

Biologic A VISION AND A STRATEGY

Inputs

Function

Early

Significance of 4um G Cellular
perturbation will depend Changes

not only on magnitude but Adaptive Stress
on underlying nutritional, | Response
genetic, disease, and
life-stage of host.

Adopted from National Research
(A Morbidity Council. (2007). Toxicity testing in the

PRODUCT and 21st century: a vision and a strategy.
B SCIENCE Mortality National Academies Press.



TOXICOLOGY ASSESSMENTS

Clinical studies
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In vitro assays
_ : Models of CVD
In vitro regulatory toxicology endpoints

Genotoxicity/ —_——
Mutagenicity _ -
Ames IVM, NR . Carcinogenicity
Using
—=
human =
quke : cells 3D Lung model
chemistry:
reduced A B

e

Dermal irritation
and sensitisation;

HPHCs

Reproductive, etc.
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Conventional cigarette

whole smoke

blu™ open system

Propylene glycol

Nicotine

whole aerosol

_ Glycerol

/
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100% Conventional
o .
cigarette
75%
50%
100% >99% >99% > 98% >98% >99% >98% >99%
reduction reduction reduction reduction reduction reduction reduction reduction
25%
o, B
0% Air

Carbon — arhonyls? Phenolics? Volatiles?  Metals®  TSNAs® ~ PAAT  PAH?
monoxide

98-100% Reduction in number and levels of toxicants
and carcinogens in ENDS aerosols
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Conventional
cigarette

> 99% reduction > 99% reduction > 99% reduction

Control
Cytotoxicity Bacterial i
Genot t
(NRU) mutagenicity E?R/ﬁ)lu y
(Ames)

IMPERIAL
BRANDS



HCSEnd point

Exposure time
(4 &24 hours)

Cell health

Cell count

Nuclear size

DNA structure

Mitochondrial mass

Mitochondrial Membrane
Potential

Cell cycle arrest

Cellular ATP

Apoptosis

Necrosis

SNNNEN NNESNS

Transcriptional activation

NFKD translocation

N

Oxidative stress

Glutathione content (GSH)

oxidative stress (ROS)

NN
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Test concentrations:

A 0.0002-0.5% e-liquid with NHBE* cells exposed for 4 and 24
hours.

A 05,1, 3,4,5,7,8,10% e-liquid with NHBE cells exposed for
24 hours. Effects above 3% due to osmolarity effects



THE USE OF A MULTI-CELL LINE PANEL TO ASSESS

FLAVOUR AND NICOTINE

System icon
Name

Cell

ac ‘ Venular endothelial cells
aH ’ Venular endothelial cells

LPS ‘
@
BT ‘

Peripheral blood
mononuclear cells,
Venular endothelial cells

Paripheral blood
mononuclear cells,
Venular endothelial cells

B cells, Peripheral blood
mononuclear cells

BF4T Bronchial epithelial cells,
Dermal fibroblasts

BE3C @ Bronchial epithelial cells

CASM3C Coronary artery smooth

muscle cells

HDF3CGF . Dermal fibroblasts

o Q
MyoF

.

e

Dermal

Disease

Cardiovascular Disease,
Chronic Inflammation

Allergy, Asthma,
Autoimmunity

Cardiovascular Disease,
Chronic Inflammation

Autoimmune Disease,
Chronic Inflammation

Allergy, Asthma,
Autoimmunity, Oncology

Allergy, Asthma, Fibrosis,
Lung Inflammation

COPD, Lung Inflammation

Cardiovascular
Inflammation, Restenosis

Chronic Inflammation,
Fibrosis

Keratinocytes

Lung fibroblasts

Chronic Inflammation,
Fibrosis, Matrix
Remodeling, Wound
Healing

Venular G Disease,
endothelial cells Chronic Inflammation,
Restenosis
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4H & LPS BT BF4T

@ O

CASM3C

HDF3CGF IMphg

VCAM-1 CDS9
0 g0

Log ratio response +/-
BELRREBERESSLSS +

Individual biomarkers for each cell system

Base Liquid 2.4% Nicotine Base Liquid 2.4% Nicotine + Flavour

T




NO IMPACT OF EVP AEROSOL ON HUMAN 3D LUNG v
MODEL UP TO 400 PUFFSé a;"s'gﬁﬁ'ég
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