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E-cigarettes have evolved rapidly

VypeePen
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Development of e-cigarettes   



Kevin Fenton, Public Health 
Director of Health and Wellbeing: 
ά¢ƘŜ ǿƛŘŜǊ ōƻŘȅ ƻŦ ŜǾƛŘŜƴŎŜ 
consistently finds that e-cigarettes 
ŀǊŜ ƭŜǎǎ ƘŀǊƳŦǳƭ ǘƘŀƴ ǎƳƻƪƛƴƎέ

E-cigarettes: an evidence update

ά¢ƘŜ ŎǳǊǊŜƴǘ ōŜǎǘ ŜǎǘƛƳŀǘŜ ƛǎ ǘƘŀǘ 
e-cigarettes are around 95% less 
ƘŀǊƳŦǳƭ ǘƘŀƴ ǎƳƻƪƛƴƎέ

Nicotine without smoke: 
tobacco harm reduction
Promote e-cigarettes 
widely as substitute for 
smoking says new RCP 
report

Electronic cigarettes (also 
known as vapourisers)
ά/ƻƳǇŀǊŜŘ ǘƻ ǘƻōŀŎŎƻ 
products, electronic 
cigarettes are significantly 
ǎŀŦŜǊέ

In the UK there is a growing consensus on e-cigarette harm reduction 
potential
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in vitro reg tox in vitro disease models in vitro systems science

Å Untargeted emissions
Å Targeted emissions
Å Environmental 

emissions

Å Puffing behaviour
Å Average daily 

consumption
Å Clinical PK
Å Clinical BoE

Å Clinical BoBE
Å Risk perception
Å Post market surveillance

Murphy, JJ (2017). Pan European Networks, Government 21:52-55 and  Murphy J et al (2017) Reg Tox Pharm (in press)

Assessment strategy for e-cigarettes
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in vitro reg tox in vitro disease models in vitro systems science

Å Untargeted emissions
Å Targeted emissions
Å Environmental 

emissions

Å Puffing behaviour
Å Average daily 

consumption
Å Clinical PK
Å Clinical BoE

Å Clinical BoBE
Å Risk perception
Å Post market surveillance

Core elements of our in vitro assessment programme for e-cigarettes 



Systems biology: 21st century toxicology

In vitro relevant models, non-animal, human clinical
Unbiased high density, high throughput, top down
Mode of action
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Experimental design: 3D primary cells aerosol exposure system



Å Air
Å 3R4F 1/30
Å E-cig 1/7 & 1/3

Å Air
Å 3R4F 1/30
Å E-cig 1/7 & 1/3

Experimental workflow for e-cigarette RNA-sequencing work

Haswell et al., Sci Reports (2017)


