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Outline for my talk

Why people smoke?

Nicotine and the modern cigarette 

The consequences of nicotine addiction

Why not remove the nicotine?

Nicotine removal as a basis for tobacco regulation

Prospects for very low nicotine (VLN)  tobacco in 

the US and elsewhere
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1988, the reason for continued smoking is redefined
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Why they lied…
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TI memo, 1980
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Nicotine and the 

modern cigarette
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The American Blend
• Virginia tobacco is flue cured.  Flue curing involves the use 

of heat which turns the green leaves to a bright (hence the 
name) golden brown color. 

• Burley tobacco has a higher amount of nicotine, but can 
be hard to inhale unless mixed with other tobaccos.  
Burley tobacco is typically air cured. 

• Oriental tobacco also referred to as Turkish tobacco is low 
in nicotine content and is added to the American blend 
because of its flavor characteristics. Oriental tobacco is 
sun cured.
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The consequences of 

nicotine addiction
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Per-Capita Consumption and Lung Cancer Death Rates

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
Year

P
e

r-
C

ap
it

a 
C

o
n

su
m

p
ti

o
n

 

0

10

20

30

40

50

60

70

80

90

100

Lu
n

g 
C

an
ce

r 
D

e
at

h
 R

at
e

 p
e

r 
1

0
0

.0
0

0

Per Capita Consumption  (age
18 & older)

Male Lung Cancer Death Rate
2000

Female Lung Cancer Death Rate
2000

MAN-MADE EPIDEMIC
Section IX. Appendix 16 - Physical Documents 

22nd Century Group, Inc. 
MRTPA for VLN™ Cigarette Brand 



Annual number of reported lung cancer deaths

1890-2017 (USA) (1)

1890’s 145 

1930 <3,000

1950 18,000

1955 27,000

1962 41,000

(1) 1964 Surgeon General’s Advisory Committee (Page 25) and  the 
American Cancer Society. Cancer Facts & Figures

2017 ~160,000
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How does cigarette smoking cause cancer?
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1 out of 3 

cancer deaths 

due to smoking
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13 cancers caused by smoking
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Nicotine

1 billion premature deaths

Addictive Cigarette Use

Global Impact in the 21st Century
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Why not remove 

the nicotine?
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Money
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RJR 1982 – Nordine Study
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Cigarettes are 

designed to be 

hard to quit
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Precise Control

Manufacturers control the 
level of nicotine in 
cigarette through tobacco 
growing, blending, the 
use of additives, and 
filtration design. 
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1963, B&W

“we can regulate fairly precisely the 
nicotine and sugar levels (in 
tobacco) to almost any desired level 
management might require.”

1963, R.B. Griffith, Brown & Williamson Director of Research
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The fraud 
of lights 

and low tar Filter ventilation
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Nicotine removal as a basis 

for tobacco regulation
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N Engl J Med 1994; 331:123-125

On February 25, 1994, the Food and Drug Administration (FDA) 

released a letter to the Coalition on Smoking or Health announcing its 

intention to consider regulating cigarettes. The agency's premises were 

that the vast majority of  tobacco users self-administer the product for 

the drug effects of nicotine and to sustain addiction and that cigarette 

manufacturers control the levels of nicotine in cigarettes to maintain this 

addiction. The FDA further raised the possibility of regulating cigarettes 

on the basis of their nicotine content to prevent addiction.

Establishing a Nicotine Threshold for Addiction -- The 

Implications for Tobacco Regulation
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Assumptions
• There is a threshold nicotine exposure level that is 

necessary to sustain nicotine addiction. 

• Reducing the nicotine content of cigarettes to below this 
threshold would reduce the addictiveness of cigarettes, 
preventing children from becoming addicted smokers 
and giving smokers greater freedom to stop smoking 
when they decide to quit.

• Nicotine levels would be sufficiently low that 
compensation to maintain nicotine levels in the body 
would not be possible.

• Such a policy appears to be technologically feasible.
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Genetically Modified and 
Bio-Engineered Tobacco 

In the 1980s 
cigarette 
manufacturers 
began investigating 
genetic 
bio-engineering of 
tobacco plants as a 
way to control 
nicotine delivery.
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Nicotine in cigarettes and 

smokeless tobacco is a 

drug and these products 

are nicotine delivery 

devices under the Federal 

Food, Drug, and 

Cosmetic Act.

U.S. Food and Drug Administration

Fed. Reg. Vol. 60, No. 155, Aug. 11, 1995

The government weighs in…
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Simulation of the Population Health Impact of a 
Proposal to Mandate Nicotine Reduction in Cigarettes

(Tsengs et al, Prev Med 2005, 40:170)

“Policy makers would be hard-pressed to identify 
another domestic public health intervention, 
short of historical sanitation efforts, that has 
offered this magnitude of benefit to the 
population.”
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The law gives the FDA the authority to 

regulate the advertising and packaging 

of cigarettes, along with ingredients 

such as nicotine and flavorings that 

affect how easily the public is drawn into 

smoking and how addictive the habit is 

once started. 

June 22, 2009
Section IX. Appendix 16 - Physical Documents 

22nd Century Group, Inc. 
MRTPA for VLN™ Cigarette Brand 



The Tobacco Endgame

Strategy to eradicate or reduce to minimal levels 
the use of (and disease caused by) combustible 
tobacco products.

2014
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Leader in research and development on 
the tobacco plant, mainly on the nicotine 
biosynthetic pathway, uniquely positioned 
to contribute to tobacco harm reduction.  
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Variable Nicotine-Level Research Cigarettes
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SPECTRUM® features 24 styles, 11 regular and 13 menthol versions, with 8 
different levels of nicotine content. SPECTRUM® is strictly for research 
purposes and is not sold as a commercial cigarette.
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X-22: Smoking Cessation Aid In Development
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Very low tar to nicotine ratio cigarettes
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The tobacco in MAGIC 0 contains approximately 95% less nicotine than 
tobacco in leading cigarette brands formerly referred to in the United States as 
“light” cigarettes.
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In development, possible MRTP
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Clinical Pharmacol Ther 2006; 80: 703-14

Conclusions: Our study suggests that reduced–nicotine content cigarettes are reasonable candidates 

for trying to reduce the level of nicotine addiction in smokers. The flat nicotine dose–

cardiovascular response curve is consistent with other studies demonstrating tolerance to the 

cardiovascular effects of nicotine.
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Plasma Nicotine when Smoking Cigarettes of 
Different Nicotine Content

(Benowitz, CPT 2006)
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Clinical trials of reduced nicotine 
content cigarettes overview

• Smokers do not like VLN cigarettes

• Smokers do reduce daily nicotine intake, but 
non-compliance is common (80+ %)

• Smokers of regular cigarettes seek alternative 
sources of nicotine in particular high reward 
value situations (such as first cigarette of day)
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Subject quotes 
regarding research cigarettes

• Subjects report that:
– the “cigarettes are nasty and their harshness is difficult to get used 

to.” 

– “is smoking a lot of the research cigarettes, though the cigarettes taste 
crappy.” 

– “cigarettes are very light – don’t satisfy…”

– “cutting filter in half and packing the cigarettes” as they are very loose.

– “hates these cigarettes”

– “cigarettes taste like smoking air.”

– “craving to eat – I am eating lots of ice cream.”

– “cigarettes are ok – but not a real cigarette.”
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Subject quotes 
from research group quitters

• Subjects report that:
– “I no longer feel the need to have coffee and cigarettes first thing in 

the morning.”

– is smoking less “thinks nicotine doesn’t have the hold on me 
anymore.”

– “experiences less craving”

– “not smoking so much at work anymore” 

– “smoking these cigarettes are like quitting and therefore might as well 
quit.” 

– “doesn’t have a craving to smoke first thing in the morning anymore –
thinking about quitting – thinks is will be easy.”

– “smoking is losing its pleasure.”

– “craving is going away”
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Cigarette cravings

Quit rates

Section IX. Appendix 16 - Physical Documents 
22nd Century Group, Inc. 

MRTPA for VLN™ Cigarette Brand 



2012
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N Engl J Med 2015; 373(14): 1340-1349
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Fewer Cigarettes Smoked Per Day

N Engl J Med 2015; 373(14): 1340-1349
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Less  Craving During Cigarette Abstinence

N Engl J Med 2015; 373(14): 1340-1349
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2015

WHO says the 
science supports 
mandated 
reductions of 
nicotine in tobacco 
to render tobacco 
products non-
addictive
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8-years after the FDA is given authority to 
regulate tobacco products we are still waiting 
for a policy on nicotine reduction 
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Lack of consumer support 

Politics Enforcement concerns

Affected businesses

Politically difficult because of …  
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An alternative strategy to help smokers…

What nicotine is for

Nicotine induces pleasure and reduces stress and 

anxiety. Smokers use it to modulate levels of arousal 

and to control mood. Smoking improves 

concentration, reaction time, and performance of 

certain tasks. 

Relief from withdrawal symptoms is probably the 

primary reason for this enhanced performance and 

heightened mood.  

Benowitz NL. Nicotine Addiction. N Engl J Med. 2010 Jun 

17;362(24):2295–303
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…plus the alternative nicotine product train 
is already heading down the tracks
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Reduced Nicotine Content Cigarette, E-

Cigarettes and the Cigarette End Game
(Benowitz, Donny & Hatsukami, In press in Addiction)

“The reduced nicotine content cigarette and

the emergence of non-combusted nicotine

products like e-cigarettes should be viewed

not as alternatives but as complementary 

components of regulatory interventions that

could virtually end combusted tobacco use.”
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Nicotine Reduction is Complementary to a Strategy to Encourage 
Addicted Smokers to Switch to Low Risk Nicotine Products
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Prospects for very low nicotine (VLN) 
tobacco in the US and elsewhere

• Realistically, unlikely that a VLN product standard will happen in the US under the current 
administration.

• Congress is growing weary of FDA efforts to promote tobacco harm reduction particularly as it relates 
to vaping products and perhaps other products also.  

• The timeline for approving MRTP applications will hopefully accelerate, so 22nd Century’s VLN tobacco 
could be approved for commercialization, with the opportunity to communicate to consumers the 
benefits of VLN tobacco.

• Ideally, getting VLN tobacco on the market will let consumers start trying, choosing, and using as a way 
to stop smoking.  

• If manufacturers of lower risk nicotine products are serious about moving addicted smokers to non-
combusted nicotine products then these businesses  should be supportive of a VLN tobacco standard 
for combustible tobacco to speed up the transition. 

• Given the evidence available there is good chance of approval as a stop smoking treatment in the US 
and elsewhere
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Coal fueled energy 

production is harmful to 

people and the

environment and there is

increasing pressure to 

reduce if not eliminate it

Banning in near term is not feasible due to 

dependence on coal-provided energy

Coal supplied energy: Insights for nicotine reduction strategy

Regulation, treaties, tax incentives to 

consumers and industry, education, etc. 

are helping transform energy supply from 

most harmful to less harmful. 
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