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E-cigarette Research Workshop 1: Mechanisms 
 

Summary report 

Electronic cigarettes (E-cigarettes or nicotine vapourisers) are a contentious public health issue with 

different views expressed about any positive or negative consequences of their use.  It is vital that 

peer-reviewed scientific research is undertaken to provide further evidence about these products’ 

effects on human behaviour, physiology and health. Due to the recent emergence of e-cigarettes, 

the lack standardisation in their design and rapid innovation, there is relatively limited peer-

reviewed research examining their effects of their use upon health. 

In order to understand current knowledge and research gaps in this area, Cancer Research UK 

(CRUK), the British Heart Foundation (BHF), the Department of Health, the Economic and Social 

Research Council (ESRC), and the Medical Research Council (MRC) will hold two workshops in 2015, 

themed around the mechanisms and outcomes of e-cigarette use. The one-day workshops will bring 

together scientists, health professionals, policy-makers and other stakeholders to discuss the key 

questions and research priorities to promote the submission of high-quality e-cigarette research 

proposals.  

The first workshop took place in March 2015, and discussed the mechanisms behind e-cigarettes, 

including the biological effects of nicotine, constituents of vapour, mechanisms for delivery and 

issues associated with the design and methodology of e-cigarette research. Although not intended 

to cover all research topics related to mechanisms of e-cigarette use, the workshop represented an 

opportunity to identify important research gaps. The workshop was chaired by Professor David 

Webb (University of Edinburgh) and a list of delegates can be found in the appendix. The topics 

discussed and key questions identified by the workshop delegates are presented below; these do 

not necessarily represent the views of the workshop funding partners. 
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Biological effects of nicotine  

An overview of the topic area for the biological effects of nicotine was provided by three speakers: 

Dr Jacques Le Houezec (University of Nottingham); Professor Riccardo Polosa (University of Catania), 

and; Professor Peter Hajek (QMUL). Table 1 presents the key research questions raised by the 

workshop attendees during group discussions following the presentations, divided into the 

subsections of addiction, health risks and sensory appeal.  

Table 1. Key questions arising from discussion around the biological effects of nicotine in e-

cigarettes 

Addiction 

 How does nicotine dependence differ across different types of nicotine containing products 

(e.g., nicotine replacement therapy (NRT), e-cigarettes, cigarettes, etc)? 

 What is the addictive potential of cigarettes versus e-cigarettes and how much is driven by 

nicotine? 

 How can we distinguish between addiction versus the appeal of e-cigarettes? 

 What is the reward-relationship between nicotine delivery in e-cigarettes and other aspects of 

the devices? 

 How does genetic predisposition influence nicotine addiction, and how does this differ 

between individuals who make successful quit attempts using e-cigarettes? 

Health risks 

 What are the effects of the nicotine in e-cigarettes on the gums and oral tissue? 

 What are the embryological, developmental and pathological effects of nicotine? 

 When using e-cigarettes, where is the nicotine delivered? How much of the airways and lungs 

are exposed and does this vary across e-cigarette devices? 

 What are the biological effects of nicotine delivery by e-cigarettes for those who have existing 

pulmonary comorbidity (e.g., COPD)? 

 Are e-cigarettes a safe ‘form’ of nicotine replacement therapy for those receiving oxygen 

therapy (e.g., for lung disease)? 

 How do the health effects of e-cigarettes compare with medicinal nicotine products? 

 What are the health effects of nicotine in e-cigarettes for priority groups (e.g., pregnant, 

adolescents, mental health, etc.)? 

 How can we distinguish the health effects of nicotine from other constituents of e-cigarette 

vapour? 

Sensory effects  

 What is the sensory effect of nicotine and how does this interact with the other e-cigarettes 

constituents (e.g., flavours). How are these effects best measured and what are the 

mechanisms of these effects?  

 What role does nicotine in varying doses versus sensory aspects play in the e-cigarette’s 

addiction potential? How does this differ across brands and types of devices? 
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Constituents of vapour and mechanisms for delivery  

An overview of the topic area for the constituents of vapour and mechanisms for delivery was 

provided by the following speakers: Dr Maciej Goniewicz (Roswell Park Cancer Institute); Professor 

Tim Gant (Public Health England); and Louise Ross (Leicestershire Partnership NHS Trust). Table 2 

outlines the key questions discussed by the workshop attendees following the presentations, divided 

into the subsections of indicators of health risk, second hand risks and other effects and design 

mechanisms. 

Table 2. Key questions arising from the discussion around e-cigarette constituents of vapour and 

mechanisms for delivery  

Indicators of health risks 

 What are the health effects of the different constituents of e-cigarette vapour in the lungs 

and other systems? How do these vary between brands, device design and user variables 

(e.g., puff topography, temperature, particle size and density, and changes during storage)? 

 What is the inhalation toxicity of e-cigarette vapour additives and flavours? How should 

toxicity be measured and what are acceptable levels of toxicity (e.g., upon thermal 

degradation, ingestion, etc.)? How does this differ across different devices and populations 

(e.g., children and young people)? 

 How do the constituents of e-cigarette vapour affect those with pre-existing conditions (e.g., 

lung cancer) versus healthy users? Do some constituents (e.g., glycerol) have a protective 

effect against respiratory infections? 

 What are the relevant biomarkers to measure and predict the acute and chronic health 

effects of e-cigarette use, assessing both the e-cigarette overall and individual constituents? 

How do we translate biomarkers into clinical outcomes?  

 Second-hand risks and other effects 

 Are there second-hand risks of exposure to e-cigarette vapour? How does this differ for 

different devices and populations (in particular for vulnerable populations)?  

 How does the vapour from e-cigarettes differ from the constituents in the air? How can the 

effects of vapour versus naturalistic conditions in the environment be tested? 

 How does e-cigarette vapour interact with medication (e.g., antipsychotics)? What are the 

potential pharmacological interactions? 

 Design mechanisms  

 What characteristics of e-cigarettes make users of cigarettes consider switching (e.g., 

product design, contents, advertising)? 

 What are the different characteristics of use (e.g., puff duration, voltage, etc.) and how does 

this vary by product design? 

 To what extent is the mechanism of e-cigarette vapour delivery oral versus pulmonary and 

how can these effects be measured? 
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Study design and methodology 

The workshop attendees raised issues relating to study design and methodology for e-cigarette 

research (Table 3), that should ideally be addressed to produce high-quality research in this area. 

The challenges of working with the e-cigarette industry, in order for researchers to access and test e-

cigarette products in funded studies, and so as to not replicate research in this rapidly evolving area 

were also discussed (for example COPD issues and drug delivery access have been investigated by 

researchers in pharmaceutical companies). The workshop attendees noted that researchers may find 

it helpful to have clear guidance from the funders on the procedures for working with the e-cigarette 

industry, but recognised that the merits of each proposal will have to be considered on a case-by-

case basis. It was noted that the workshop funding partners may benefit from sharing expertise in 

this area. A global integrated research approach across lab, clinical epidemiology, modelling and 

policy research was recommended in order to inform effective regulatory frameworks for e-

cigarettes. 

Table 3. Key questions arising from discussion of e-cigarette study design and methodology 

Study design and methodology  

 What standardised definitions, methods and tools should be used to assess the function and 

effects of e-cigarettes (e.g., e-cigarette devices, quantification of measurements, topography 

machines, animal models, self-report measures)? How can these methods and tools be 

systematically updated with the development of new e-cigarette devices? 

 What tools could be developed to better assess real-world use, content and delivery of e-

cigarettes in the laboratory and other settings?   

 How can the design of long-term large scale epidemiological studies and short-term smaller 

trials be developed and standardised? How can standardised designs be effectively 

disseminated?  

 How can populations and within-population factors that moderate the effects of e-cigarettes 

be identified, and who are the appropriate controls? 

 How do we explore any potential biological risks to vulnerable populations (e.g., pregnant 

women, adolescents, those with mental health issues) and at the same time, explore the 

potential benefits?  

 How can research findings (e.g., from biomarkers) be translated into clinical practice and 

how can the population level impact be measured? 

 How can e-cigarette users be involved further in research? 

 

In addition, research questions were raised about smoking cessation and harm reduction (e.g., what 

aspects in particular brands, device design, and user variables maximise the potential of e-cigarettes 

in smoking cessation?) These questions fall within remit of the second e-cigarette research 

workshop on the outcomes of e-cigarette use and will be further explored at this workshop. 
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Next steps 

The second e-cigarette research workshop will take place in May 2015 to discuss the outcomes of e-

cigarette use, including e-cigarette use patterns, attitudes and behaviours, and longer-term health 

outcomes. Following the second workshop the funders will promote their relevant existing funding 

streams for e-cigarette research to stimulate more high-quality research proposals to these 

schemes. 
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