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Overview

• Global tobacco product regulation

• FDA-driven tobacco regulatory science

• Changing environment

• Examples of developing science 

• The role of the regulated industry



Over the course of the 21st Century, tobacco use could kill 

a billion people or more unless urgent action is taken
WHO report on the global tobacco epidemic, 2011: warning about the 

dangers of tobacco

About 2.3 billion people are now covered by at least one 

tobacco control measure at the highest level of 

achievement. This is due to the actions taken by many 

WHO Member States to fight the tobacco epidemic
WHO report on the global tobacco epidemic, 2013:  enforcing bans on 

tobacco advertising, promotion and sponsorship

Global drive for tobacco regulation



Regulatory approaches

• WHO’s Framework Convention on Tobacco Control (FCTC)

– Aim to reduce demand for tobacco products

– Scientific advisors (Study group on tobacco product 

regulation) and laboratory groups (TobLabNet) provide input

• EU Tobacco Product Directive (TPD)

– Informed by reports from the Scientific Committee on 

Emerging and Newly Identified Health Risks

• US FDA’s Center for Tobacco Products (CTP)



US FDA and the Family Smoking 

Prevention and Tobacco Control Act (TCA)

• Introduced June 22, 2009

• Regulates the manufacture, distribution and marketing of 

tobacco products to protect public health

• Regulates to a population health standard

• Has set up and staffed an Office of Science, and has set 

research priorities

• Funding, with NIH, a large body of regulatory science



US FDA Center for Tobacco Products (CTP)

research priorities 2012/13

• “Although a vast and sound science base exists with 
regard to numerous areas of the TCA, new research will 
provide scientific evidence in several areas. Research 
areas include:
– understanding the diversity of tobacco products, 

– reducing addiction to tobacco products, 

– reducing toxicity and carcinogenicity of tobacco products and 
smoke, 

– understanding the adverse health consequences of tobacco use, 

– understanding communications about tobacco products, 

– understanding tobacco product marketing, and 

– understanding how economics and policies affect tobacco 
product use.” FDA CTP website, 2013



Some common regulatory challenges

• Regulatory approaches to tobacco and nicotine 

products other than cigarettes

• For example, snus and e-cigarettes



Renaissance in tobacco science 

created by changing environment

• Clearing the Smoke published by Institute of Medicine 
(IOM) in 2001

• Enactment of 2009 Tobacco Control Act created FDA’s Center for 
Tobacco Products

• NIH–FDA interagency partnership and funding opportunities

–Strong encouragement of transnational collaboration to 
answer key questions related to tobacco science

• Tobacco regulatory science is emerging as an exciting, 
interdisciplinary, well-funded field of the future

•BAT staff are part of a new community of tobacco scientists



Lung Cancer Deaths, Men Age 40+, Europe 2000

WHO-IARC Worldwide Cancer Mortality Database
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Nicotine harm continuum

Combustible 

tobacco 

products

Non-combustible 

tobacco products

Non-combustible 

nicotine products

Cigarettes

Cigars

Pipes

Most dangerous Least dangerous

Chewing tobacco

Tobacco gum

Snus

E-cigarettes

NRTs

McNeil & Munafò (2013). Reducing harm from tobacco use. 

J Psychopharmacology 27:13-18 (Online first: Oct 3, 2012)



Consequences for our research 

programme

• New generation of tobacco industry scientists

• Expertise: significant existing, growing in other areas

• Transparent approach keeps us in touch with 

mainstream scientific community 

• Collaboration



Expertise

Historical areas of Expertise Areas growing 

over past 5-10 yrs

New areas developing

Combustion Science Biomarkers Risk perception /understanding

Analytical Chemistry Computational toxicology Post Market Surveillance

Tobacco Biotechnology In vitro models of disease Biostatistics

Smoking Topography Clinical studies e-cigarette science

Dosimetry Pharmacokinetics Population modelling

Toxicology Smokeless tobacco science

Sensory Research -omics

Quality of Life



Transparency

• Publication in peer-reviewed journals

– ~100 publications since ‘08

– in 45 journals

– Referees for >40 journals



Transparency

• Conferences

– 2012 >30 conferences 
attended

– 43 oral/poster presentations



Transparency

• bat-science.com

– Launched in 2008

– Overview of research programmes

– Library: 200 BAT publications

: 240 BAT posters
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Transparency

• ‘Visitors Welcome’ at GR&D

– 2012: 34 groups, >300 visitors

– Hosting external conferences



Research partners

• Contract Research Organisations

• Academic Research Organisations

• Commercial partners

• CORESTA, multi-sector expert 

groups

• Future – Support to NIH-funded 

projects?



Some of the science-based issues being 

considered by FDA CTP

• Mentholated cigarettes

• Harmful and potentially harmful constituents

• Regulating other tobacco products, including e-

cigarettes

• Modified risk tobacco products



FDA CTP method of collecting and 

using science

• Know what’s known

– Public comment opportunities

– Workshops

• Distil what is known into useable information

– Tobacco Products Scientific Advisory Committee

– CTP science reviews, eg menthol

• Identify and fund new research

– Population assessment of tobacco and health (PATH)

– Research into communicating harmful and potentially harmful 

constituents

– Tobacco Regulatory Science Program (with NIH)



Some examples of emerging science

• Analytical methods to measure harmful and 

potentially harmful constituents

• 21st Century Toxicological approaches to evaluating 

tobacco products

• Modified risk tobacco product assessment



The Lists



Need for standardised analytical methods
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Prioritisation of tobacco smoke toxicants

• Various approaches have been use to seek to prioritise 

tobacco smoke toxicants   

(eg Fowles and Dybing, Tobacco Control, 12:424, 2003; 

Cunningham et al, Food Chem Tox, 49:2921, 2011)

• Margins of Exposure (MoE)

– European Food Safety Authority Margin of Exposure (MOE) 

model, which is designed to segregate risk management actions 

into high or low priority and is endorsed, although not for 

tobacco product assessment, by the EU scientific committee on 

consumer products



Prioritisation of tobacco smoke toxicants 

following a margins of exposure (MoE) analysis

Category I Category II Category III Category IV Category 
V

Acrolein

Formaldehyde

Acrylonitrile

1,3-Butadiene

Acetaldehyde

Isoprene

Benzene

Ethylene Oxide

Chromium (VI)

Acrylamide

Cadmium

Arsenic

Styrene

NDMA

NNK

Toluene

m- & p-Cresols

NPYR

Propionaldehyde

Nickel

NNN

4-Aminobiphenyl 

2-Aminonaphthalene

Anthanthrene

7H-
Dibenzo[c,g]carbazole

Dibenz[a,h]acridine

Benzo[g,h,i]perylene

Indeno(1,2,3-c,d)pyrene

Beryllium

5-Methylchrysene

Pyrene

Dibenz(a,h)anthracene

Benzo(k)fluoranthene

Coumarin

Hydrazine

NDELA

Mercury

Vinyl chloride

Benzo[b]fluoranthene

NPIP

Benzo[a]pyrene*

NDPA

Chrysene

NDBA

Vinyl Acetate

Benzo[j]fluoranthene

55

additional 

compounds

Category I - High Priority

Category II - Limited data suggests high priority but requires further biological data for clarification of conclusion

Category III - Limited data suggests low priority but requires further biological data for clarification of conclusion
Category IV - Low Priority

Category V - No MOE available – Lack of biological data and/or tobacco smoke yields



Additional research needed on 

toxicant prioritisation

• MoE is reliant on existing data, often extrapolations 

across species, and does not deal with mixtures

• Modes of Action (MoA)

• Physiologically-based pharmacokinetic modelling 

(PBPK)



Use of the principles of Adverse Outcome 

Pathways to model risks
AOPs increasingly used in toxicological assessment

• Approach gaining momentum / popularity as potential suite of assays to 

replace in vivo studies

• Usually used to assess a single chemical against a distinct toxicological endpoint

• Moving towards greater complexity, more branched pathways

Computational and 
regulatory toxicology

In vitro models

Clinical studies

PMS / Epidemiology



Modified Risk Tobacco Products (MRTPs)

• Three ways to bring a new tobacco product to 

market in the use

– Substantial Equivalence

– Pre-market tobacco applications

– Modified Risk Tobacco Product application 

(exposure or risk)



MRTP Assessment Framework (Sept 2011)

Technology Development

Tobacco Blend/Filter & Paper 

technologies/Novel 

Technologies

Efficacy / Chemistry 

Assessments

(Toxicology Profiling)

Product Stewardship 

Package on 

Technology

Technology Available for 

Use in MRTP 

Development

Candidate 

MRTP
Weight of Evidence Bioassays

In Vitro

Models of Harm

In Vivo

Animal Models

Toxicity 

Modelling 

(PBPK)

Post Market 

Surveillance
• Biomarkers

• Behaviours

• Perceptions

Smoking Behaviour; Mouth 

Level Exposure

Data Package 

for Product 

Stewardship

Product Development)

Efficacy / Chemistry  

Smoking Acceptability

Candidate 

MRTP

Clinical 

Studies

Biomarkers of Exposure and Effect

Physiological Medical Assessments

Mouth Level Exposure & Smoking Behaviour
Consumer Acceptability 

Testing

Candidate 

MRTP

Pre-Market 

Consumer 

Perceptions & 

Behaviours

Pre-Market Report  & 

Risk Assessment on 

MRTP Status to 

Regulator

Regulatory 

agreed test 

market launch

Post Market 

Reports to 

Regulator



Role of the regulated industry in the 

development of regulatory science

• Contribute knowledge

• Help develop standard test materials

• Fund research, and be part of funded research



Conclusions

• US FDA support the use of science in regulatory 
decision making

• In the case of tobacco, the FDA Center for Tobacco 
Products are investing considerable resources into 
building a science nbase

• The regulated industry will need to invest in more 
science

• The emergence of tobacco regulatory science is likely 
to result in more jobs for chemists



Some of BAT’s scientists today


