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Outline for my talk

o Why people smoke?

e Nicotine and the modern cigarette

e The consequences of nicotine addiction

e Why not remove the nicotine?

e Nicotine removal as a basis for tobacco regulation

e Prospects for very low nicotine (VLN) tobacco in
the US and elsewhere
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1988, the reason for continued smoking is redefined

The Health
Consequences
Of Smoking

NICOTINE ADDICTION

a report of the
Surgeon General

1988

After carefully examining the available evidence, this Report
concludes that:
Cigarettes and other forms of tobacco are addicting.
Nicotine is the drug in tobacco that causes addiction.
The pharmacologic and behavioral processes that determine
tobacco addiction are similar to those that determine addiction
to drugs such as heroin and cocaine.
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Tobacco Chiefs Say Cigarettes Aren’t Addictive
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Siephen Crowiey 71 0e New York Times

Top executives from seven tobacco companies, at a hearing on smoking, They are identified on page AZO

Why they 11ed...
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22nd Century Group, Inc.

“Feraerme1980

September 9, 1980
MEMORANDUM

TO : Mr. Kloepfer
FROM: M Knopick

Attached please find the technical review of the conference wl}ieh

led to Victor Cohn's "surprise" story of 8/30 that the National Insti-

I'm told, that the entire matter of addiction

is the most potent weapon 2 prosecuting attorney can have in a lung

cancer/cigarette case, We can't defend continued smoking as "free
choice" if the person was "addicted."

The Tise In DMETrIiJUana USe.

In NL 188, we quoted Pollin's predecessor, Dr. Robeft Du?oﬁt:
"Cigzrette smoking is more addictive then using heroin, hooking two-
thirds of the people who ever smoke."
$000135335

Isn't the question twofold?

Did TI miss a chance 'to attend and present iuformation at NIDA '8

1979 meeting which developed the "'addictive" language? e

pared to respond when this matter became public? L




Nicotine and the
modern cigarette
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The American Blend

e 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.

 QOriental 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

Burley or Turkish:

Tobaco -~  Tobacco)
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The conseguences of
nicotine addiction
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Annual number of reported Iung cancer dedihs
1890-2017 (USA) .,

1890’s 145
1930 <3,000
1950 18,000
1955 27,000
1962 41,000
2017 ~160,000

(1) 1964_Surgéeon General’s isor
American Cancer Socie n

(P ge 25) and the
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How does cigarette smoking cause cancer?

_ Cigarstte Metabolic . Mutations and other
Nicotine smoking | PAH,NNK and activation I  DNA Persistence »| changes: RAS, MYC o] Lung
addiction } cther carcinogens adducts Miscoding 7 p53, pi6, RB, FHIT | cancer
Metabolic . and other critical genes
detoxification Repair
Excretion Normal DNA Apoptosis

Fig. 1. Scheme linking nicotine addiction and lung cancer via tobacco smoke carcinogens and their induction of multiple mutations in critical genes. PAH =
polycyelic aromatic hydrocarbons: NNK = 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone.




1 out of 3
cancer deaths
due to smoking
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consequences
Cancers Chronic Diseases
s : Stroke
| Blindness, cataracts, age-related macular degeneration
: F = Congenital defects—maternal smoking: orofacial clefts
COropharynx ' 4 Periodontitis
Larynx Aortic aneurysm, early abdominal aortic
Biophigiis : aflhemsclewsu in voung adults
Coronary heart disease
, —— Prieumaonia
Trachea, bronchus, and lung ~—— — Atherosclerotic peripheral vascular disease
Acut loid leukemia — \ 7 Chronic obstructive pulmonary disease, tuberculosis,
B SN2 ‘ asthma, and other respiratory effects
Stomach : 1
Liver - A Diabetes
Pancreas i ) Reproductive effects in women
Kidney | N A (including reduced fertility)
and ureter S 7 i Hip fractures
Cervix ~ k
Bladder 1 nl) Ectopic pregnancy
/ T Male sexual function-erectile dysfunction
Colorectal = Rheumatoid arthritis

Immune function

13 cancers caused by smoking ..o et

Source: USDHHS 2004, 2006, 2012.
Nofe: The condition in red is a new disease that has been causally linked to smoking in this report



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

Global Impact in the 215t Century™ ™ ™™™

Nicotine

Addictive Cigarette Use

1 billion premature deaths




Why not remove
the nicotine?
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American Tobacco Company
Light Smoke pamphlet: “it is quite possible
to ‘denicontinize’ a cigarette.”

The reduction of these irritant compounds obviousl;r constitutes one
of the most important advances made in the processing of agarette .
tobaccos during the past quarter century. In the opinion of leading inde- g!;,;*
pendent rcscarch groups, chemists, and physicians who have examined ‘j
the work in detail, this reduction is one of the most helpful safeguards £
to the smoker.

It is quite possibie to “denicotinize’ a cigarette
ﬁ?{:ml'mo by chemical and thermal methods. The makers
CONTENT of Lucky Strike Cigarettes deliberately refrain

from this because:

(1) Such removal of nicotine cannot be secured without zaffecting
adversely certain other desirable taste-constituents.

(2) Such removal of nicotine produces an emasculated cigarette, shorn
of those very qualities which give a cigarette charzcter and appeal.

{61l
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RJR 1982 — Nordine Study

However, we cannot ever be comfortable selling a product which
most of our customers would stop using if they could., That is tn
say, if the exit pate from our market should suddenly open, we
could be out of business almost overnight,

- Some slow bubt steady "progre:ss"™ is being made in
developing techniques for stopping smoking: but no
universal, easy method is ye' n sight,

- The probability of such a me*hed appearing in the
near term is small.

[

- The probability of such a methcd appearing over the

long term approaches 100%.

“4

- If/wher that oscecurs, our optiors include:

{ﬂﬂ Go out of businer~s,

(YYo Find a way to eliminate the desire of smokers
to stop smoking,

(jbo Provide other products, away from conventional
cigarettes, whicn meet Lh:e same needs cigarettes
now meet, but without thue xssociated negatives,.



Cigarettes are
designed to be
hard to quit
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Blending to Uptimize Nicotine

Tobacco companies have developed sophisticated R&D programs to maximize
nicotine delivery focusing on tobacco blending, the use of additives, and engineering.

el lending for Nicotine Delivery y Denials

Taste and Claracter
of Cygarette Tolucon

1935 Early Nicotine Manipulation
A 1935 American Tobacco Company document noted that the“removal

of nicotine produces an emasculated cigarette, some of those very qualities
which give a cigarette character and appeal.”

k1o
resmcan ity and prodocsg.

ALIGHT SMOKE

1935, American Tobacco Company

“Cigarette smoke should contain as little as possible (preferably at the zero lev-

el) of the polycyclic hydrocarbons, should possess satisfactory flavor to please While pu blic |y down p Iayl ng the role Of nicotine
the consumer, and should contain sufficient nicotine to supply the necessary

requirements of the smoker with respect to this compound (nicotine)." in cigarette design, inside the companies the

1959, Dr. Alan Rodgman, Analytics Chernist, role of nicotine in cigarette design was front
R.. Reynolds Tobacco Company and center.

The nicotine delivery of a cigarette is carefully engineered into the product “we can requlate fairly
precisely the nicotine and sugar levels (in tobacco) to almost any desired level management
might require.”

Dr. T. S. ‘Osdene
il '

Novesber 3, 1977
WL Du;m“ Woisd g

iy R W ( S 40
23] i L ot t b’
1963, R.B. Griffith, Brown & Williamson Director of Research $ Mﬂm
) i
“In a sense, the tobacco industry may be thought of as being a specialized,
highly ritualized, and stylized segment of the pharmaceutical industry. Tobacco p
contain and deliver nicotine, a potent drug with a variety
of physiological effects.”

<141 have given Carolyn approval to proceed with this study, If

.she s able to demonstrate,as she anticipates, no withdrawal effects
{of nicotine, we will want to pursue this avenue with some vigor. If,

. however, the results with nicotine are similar to those gotten with
morphine and caffein, we will want to bury it. Accordingly, there

.-are only two copies of this me=o, the one attached and the original

. which l‘ have. “ ./ :

1972, Claude Teague, Assistant Dire
RJ. Reynolds Te .

“...without the chemical compound (nicotine) the cigarette market would collapse,
Phillip Morris would collapse, and we'd all lose our jobs and our consulting fees.”

1977, William Dunn,
Director Smoker Psychology Program, Philip Morris
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Precise Control

Manufacturers control the
level of nicotine in
cigarette through tobacco
growing, blending, the

use of additives, and
MORE OR LESS

NICOTINE | filtration design.

Nicotine levels are becoming a growing concern to the i
xwgnc s ol r od lern cigarettes, parucularly those waith p ' 4

wer “tar” deliveries. The Kimberly-Clark tobacco 1 3
" uan process used by LTR INDUSTRIES X R o i R e

[ justments of nicotine to your exact require- P
r These d] ustments will not affect the other | o |NDUSTRIES
i rum propertes of customized reconstituted | A
o produced at LTR INDUSTRIES: low tar del:- ‘ f
7 AVINUE NGRIS 75010 PARS FIANCE
SMONE (13.1) €414 12 00 « FLEX 040 114 TABREC #
TEEFAX (33-1) 4 14 2 9

v h gh filitng power, high yield and the flexbility to |
convey gmul pht modifications. We can help you |
ntrol your tob:

Get more tobacco from all your tobacco

LTR INDUSTRIES. a subsidiary in France of
& KIMBERLY-CLARK Corporation

é% 0689889¥0jc

C
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1961 - Low Tar Smokers Smoke Mof&" ">

“As we know, all too often the smoker who switches to
a hi-fi cigarette winds up smoking more units in order
to provide himself with the same delivery [of nicotine]
which he had before.”

o

Memo from Philip Morris VP
Helmut Wakeham
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1963, B&W

“we can reqgulate 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

At




Nicotine removal as a basis
for tobacco regulation
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% e NEW ENGLAND
:’”" JOURNALof MEDICINE

SOUNDING BOARD

z’ ‘i‘”l".-.-"

Volume 331:123-125 July 14, 1994 Number 2

Establishing a Nicotine Threshold for Addiction -- The
Implications for Tobacco Regulation

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.

N Engl J Med 1994; 331:123-125
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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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The gove rn me nt WEighS in . MRTPA for VLN™ Cigarette Brand

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
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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.”



June 22, 2009

Family Smoking Regulation &
Tobacco Control Act

Y ‘

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.
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Section 907 of Act: Tobatés Prodtict Standards

Limitation on Power Granted to the Food
and Drug Administration

Because of the importance of a decision of
the Secretary to issue a regulation

A. 'banning all cigarettes, all smokeless
tobacco products, all little cigars, all
cigars other than little cigars, all pipe
tobacco, or all roll-your-own tobacco
products; or

B. requiring the reduction of nicotine
yields of a tobacco product to zero,

the Secretary is prohibited from taking such
actions under this Act
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The Heallh Canvequences
of Smokimg—50 Yeaes of Progress

The Tobacco Endgame

Strategy to eradicate or reduce to minimal levels
the use of (and disease caused by) combustible
tobacco products.
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Grove Potter, Exectitive Biisifidss Bditor
840-3492 + gpotter@butfnews.com

Tue BurrarLo NEwWS

Sunday, March 6,201

- CUItivating anovel way to quit smoking

Clarence company
growing tobacco with

95% less nicotine

By Davip RosinsonN

NEWS BUSINESS REPORTER

Joseph Pandolfino wants to help
smokers quit — by letting them
smoke as much as they want.

Pandolfino’s company, 22nd Cen-
tury Group in Clarence, is developing
a genetically modified type of tobacco
. that has 95 percent less nicotine than

The idea is that, by drastically re-
ducing nicotine levels in the ciga-
rettes, smokers who want to quit will
be able to continue smoking as much

“as they want during a six-week, pre-
scription-only treatment program,
while reducing their exposure to ad-
dictive nicotine.

“These look and taste just like con-
ventional cigarettes,” said Pandolfi-
no, 22nd Century’s founder and chief
executive officer. “The only difference

under development and need various
government approvals before hitting
the market, could offer smokers a
new way to try to kick their un-
healthy habit.

“It's a completely different ap-
proach to smoking cessation,” said

U e e

ioral aspects of smoking.” _
The company’s very low nicotin

cigarette, called the X-22, is in the

midst of clinical trials required by the

U.S. Food and Drug Administration,

which has to approve the smoking
cessation aid before it could be sold

amammer avninthy Ta wiAn annraval tha

~ ting smokers to quit. :
So far, company executives said

the results have been encouraging. A
Phase II clinical trial conducted at
the University of Minnesota using
29nd Century’s tobacco found that 43
percent of the participants managed
to go four weeks without smoking,

better than others who used nicotine -
lozenges or cigarettes with higher,

but still reduced, nicotine levels.

Those results still held six weeks after -
the trial ended, which is significant -

because most smokers who try 1o

~ quit end up returning to their old
‘habit. '

About two of every five U.S. smok-

" ers try to quit each year, but only

about 2 percent to 5 percent actually

succeed in quitting in the long run. It
typically takes eight to 11 tries before
a smoker actually is finally able to

give up cigarettes for good. -

Pandolfino said the X-22 tries to' .

strike a middle ground between quit-
ting cold turkey and using products,
such as pills, patches and lozenges,
that give smokers reduced, but inter-
mediate-level, exposure to nicotine.

Qeveral simdies have shown that
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‘Health risks
are still present
In X-22 cigarette

TOBACCO + from D1

so-called “light” cigarettes, with
lower tar and nicotine levels, ae-
complished little, because
smokers compensated for the
lower tar and nicotine levels by
smoking more cigarettes and by

taking longer and deeper puffs.

“It’s less of a shock than quit-
ting cold turkey,” he said,
“When you have intermediate
nicotine levels, what happens is
you compensate for it and you
smoke more cigarettes.”

Sicignano said the X-22 still
has all the health and cancer
risks associated with conven-
tional cigarettes,

“They're certainly not safe,”

| he said. “You're still inhaling
smokeandaﬂthetom

Dr. Michaet

chairman ofmedepamnentof
.healhlbehmnor&tﬁmwelll’&rk_
| Cancer Institute and the direc-

tor of the New York State Smok-

-ers’ Quitline, said the nicotine

in nimranatran fm swhad smealeaa B

L ep—— o o
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Xan Century Group, Inc.

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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22nd Century Group, Inc.

0.5-1mg/g 2-4ma/g 6-12mg/g 18-24mg/g 30 - 50 mg/q
Nicotine Nicotine Nicotine Nicotine Nicotine

Variable Nicotine-Level Research Cigarettes
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Xan Century Group, Inc.
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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.



Section IX. Appendix 16 - Physical Documents
22nd Century Group, Inc.
MRTPA for VLN™ Cigarette Brand

ind Century Group, Inc.

- toinvestigational use by qualified
Cauton: New Drog - Lied b Foderd L8 FECRL e vil s ol

investigators only. Keep outof the

Protocol Number: X-22-201

723 Century Limited, LLC.

X-22: Smoking Cessation Aid In Development
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22nd Century Group, Inc.
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Very low tar to nicotine ratio cigarettes
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22nd Century Group, Inc.

“adi i
 MAGIC™  MAGIC

Lasautondades sanitarias advierten Las autoridades sanitarias advierten

\- -

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.

T




VERY LOW NICOTINE
CIGARETTES

BRAND
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22nd Century Group, Inc.

VERY LOW
TAR-TO-NICOTINE
RATIO CIGARETTES

SRAND

In development, possible MRTP
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CLINICAL TRIALS

Nicotine intake and dose response when
smoking reduced—nicotine content cigarettes

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.

Neal L. Benowitz, MD, Peyton Jacob III, PhD, and Brenda Herrera San Francisco, Calif

Clinical Pharmacol Ther 2006; 80: 703-14
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Plasma Nicotine when Smoking Cigatéttes of

Different Nicotine Content
(Benowitz, CPT 2006)
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Clinical trials of reduced nlcof ine
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

e 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 — | am eating lots of ice cream.”

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

e 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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RESEARCH REPORT doi: IMRTPARr VAN (FH9pse86 86304 6 70.x

Smoking in the absence of nicotine: behavioral,
subjective and physiological effects over || days

Eric C. Donny, Elizabeth Houtsmuller & Maxine L. Stitzer

Behavioral Pharmacology Research Unit, Department of Psychiatry, Johns Hopkins University School of Medicine, Baltimore, MD, USA

nicotine content. Conclusions These effects highlight the importance of non-nicotine sensorimotor stimuli as deter-
minants of the maintenance of smoking behavior and suggests that extinction of conditioned reinforcement in the
absence of nicotine progresses slowly.

EDITORIAL doi:10.1111/j.1360-0443.2006.01727.x

Denicotinized cigarettes: a hew tool to combat
cigarette addiction?

JED E. ROSE
Department of Psychiatry and Behavioral Sciences, Duke
University Medical Center, Center for Nicotine and Smoking
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informa
Nicoting & Tobacco Research Volume 9, Number 11 (November 2007) 11391146 healthcare

Treating smokers before the quit date: Can nicotine
patches and denicotinized cigarettes reduce cravings?

Hamed Rezaishiraz, Andrew Hyland, Martin C. Mahoney, Richard J. O’Connor,
K. Michael Cummings

Receved 18 August 2006; accepted 15 February 2007

The present study investicated whether treatment with the combination of denicotinized cigarettes and 21-mg
nicotine patch for 2 weeks before a designated guit date could lessen cravings for smoking, thereby helping smokers
abstain from smoking. The study was a randomized controlled clinical trial conducted at Roswell Park Cancer
Institute, Buffalo, New York, in 2004 and 2005, Patients included 98 adult heavy smokers (using 20 or more
cigarettes/day). Half of the subjects received 2 weeks of combination of denicotinized cigarettes (Quest 3) and 21-
mg nicotine patch for 2 weeks betore the quit date. The remaining smokers were switched to light cigarettes (Quest
1) during the 2 weeks before the quit date. After the quit date, all subjects received counseling for smoking
cessation and were provided nicotine patches for up to 8 weeks after the guit date. Self-reported cravings for
smoking, withdrawal symptoms, and smoking abstinence were measured at predetermined intervals vsing phone-
based survevs and in clinical visits. The group that used denicotinized cigarettes and nicotine patch before quitting
reported less frequent and less intense cravings for cigarettes in the 2 weeks before and after the designated quit
date. Self-reported withdrawal symptoms and guit rates did not differ significantly between the sroups. The use of
a denicotinized cigarette combined with the nicotine patch appears to lessen cravings to smoke in the immediate
posteessation period. A larger, better-powered study is needed to test if this treatment combination has merit for
increasing quit rates.
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The combined effect of very low nicotine content
cigarettes, used as an adjunct to usual Quitline care
(nicotine replacement therapy and behavioural
support), on smoking cessation: a randomized
controlled trial

Matalie Walker', Colin Howe', Chris Bullen', Michele Grigg™®, Marewa Glover',

Hayden McRobbie®, Murray Laugesen®, Varsha Parag' & Robyn Whittaker'

{inical Trials Research Unit, School of Poputation Health, The University of Suckand Auckiand, Mew Zeglang,' The it Group, Wielington, Mew Zesbnd ” Limus,
Wil lingion, Mew Fraand ? Centre for Toharoo Contral Ressarth, Socal and Community Heaith, Schoal of Population Hezith, The Linfversity of Swcdand, Suckand,
ey Zealand 4 LK Cemire for Tobaooo Control Shudies, Wolfzon Insthube of Preventive Medione, Barts and the: London Schod of Medione and Dentistry, Quesn
Mary University of London, .|:n:|:r.E'|;h.1:|" and Heatth M Lid, Chrstchurch, Mew Zeatand™

ABSTRACT

Alm  To determine the combined effect of very kw nlcobne content (VIMC) clgarcites and wsoal Cuithne
care [nicotne replacement therapy (NET) and behavioural support] on smoking absfinence, In smokers molivated Lo
quit. Destgn Single-blind, paralle] randomized trial. Setting  New Zealand. Parilelpants Smokers who called the
Cuithne for quitting support were randomized Lo elther VLMNC cigarettes to use whenever they had an urge to smoke for
up b & wecks afler thelr guit date, In combnation with vseal Culthne care (8 weeks of MRT patches and/for gum or
loenges, plus behavioural support) or to usual Duliline care alone, Measuremenis  The primary oulcome was F-day
podnt-prevalence smoking abstinence & months afer guit day. Secondary outcomes Incluoded confinuous absfinence,
clpareite consumption. withdrawal, self<ficacy, aleohol use, sertous adverse events and views on the use of the VINC
clparettes at 3 and & weeks and 3 and & months. Fndings A total of 1410 participants were randomized (705 In each
arm), with a 24% loss to follow-up at & months. Particlpants n the Intervention group were more likely to have guit
smoking &t & months comparasd to the usual care group [ 7-day polni-prevalenee abstinence 33 versus 28%, relative
risk (RR)= 1.18. 95% confidence Interval (CI): 1.01. 1.39, P=0.017; continuous abstinence 23 versus 15%.,
RE = 1.50, 95% CI: 1.20, 1.87. P= 0.0003]. The median tme o relapse in the Intervention group was 2 months
comparad o 2 weeks In the uswal care group (F= 000001 L Conclusions  Addiion of very low nicoting content
clgaraties to standard Culiline smoking cessation support may help some smokers (o become abstinent.
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Participants were randomized to VLNC cigarettes plus
usual Quitline care (NRT and behavioural support) or
usual Quitline care alone.

L\ M
|_|\6 m Intervention

T-ana.

Control

Log-rank p<0.0001

0 50 100 150 200

Duration between quit date and relapse date (days)

MNo. of subjects Event Censored Median relapse duration (95% CI)
Intervention 705 391 (55.5%) 314 (44.5) 61 (41, 90)
Usual cara 705 465 (66.0%) 240 (34.0) 13(7,17)

Figure 2 Kaplan—Meier curve for ime to first relapse (days)
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The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Randomized Trial of Reduced-Nicotine
Standards for Cigarettes

Eric C. Donny, Ph.D., Rachel L. Denlinger, B.S., Jennifer W. Tidey, Ph.D.,
Joseph S. Koopmeiners, Ph.D., Neal L. Benowitz, M.D., Ryan G. Vandrey, Ph.D.,
Mustafa al’Absi, Ph.D., Steven G. Carmella, B.A., Paul M. Cinciripini, Ph.D.,
Sarah S. Dermody, M.S., David J. Drobes, Ph.D., Stephen S. Hecht, Ph.D.,
Joni Jensen, M.P.H., Tonya Lane, M.Ed., Chap T. Le, Ph.D.,

F. Joseph McClernon, Ph.D., Ivan D. Montoya, M.D., M.P.H., Sharon E. Murphy, Ph.D.,
Jason D. Robinson, Ph.D., Maxine L. Stitzer, Ph.D., Andrew A. Strasser, Ph.D.,
Hilary Tindle, M.D., M.P.H., and Dorothy K. Hatsukami, Ph.D.

N Engl J Med 2015; 373(14): 1340-1349
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Fewer Cigarettes Smoked Per Day
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Less Craving During Cigarette Abstinence
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ADVISORY NOTE

Global Nicotine
Reduction Strategy

WHO Study Group on Tobacco Product Regulation (TobReg)

World Health
Organization
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2 O I/ISPA for VLN™ Cigarette Brand

WHO says the
science supports
mandated
reductions of
nicotine in tobacco
to render tobacco
products non-
addictive
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Cigarette prohibition and the neeMET“for more

prior testing of the WHO TobReg's global
nicotine-reduction strategy

e CAUTION

We have no direct evidence showing that it works to promote
public health in any community anywhere. Such an untested
community-level product prohibition is inappropriate for wide-
spread dissemination by evidence-based health organisations.




Section IX. Appendix 16 - Physical Documents
22nd Century Group, Inc.
MRTPA for VLN™ Cigarette Brand

8-years after the FDA is given authority to
regulate tobacco products we are still waiting

for a policy on nicotine reduction
_ | s 28 2 '
=iy = BN

U.S. Department of
Health and Human Services

gl Food and Drug Administration | o L




Politically difficult because of ...

Lack of consumer support

2
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An alternative strategy to help smokers...

. . . Reduced-risk consumer nicotine market
What nicotine Is for Pure nicotine based Tobacco based
T Vaping products Heated tobacco products
Nicotine induces pleasure and reduces stress and 3 -
anxiety. Smokers use it to modulate levels of arousal §
()]
and to control mood. Smoking improves g R
concentration, reaction time, and performance of %
certain tasks. £
Re”effrom withdrawal symptoms is probab/y the Ambient nicotine products Smokeless tobacco
primary reason for this enhanced performance and
heightened mood. N “‘ v
g % t Q
v B ok
Benowitz NL. Nicotine Addiction. N Engl J Med. 2010 Jun -E ‘
17;362(24):2295-303 = '
Items are not ShOWﬂ to scale
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...plus the alternative nicotine product train

is already heading down the tracks
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HELLO

TRUE TASTE OF REAL TOBACCO

TOBACCO

HEATED, NOT BURNED
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RegulatorWatch «com
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Congressman Duncan Hunter
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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 Stratégy'to'Eticturage
Addicted Smokers to Switch to Low Risk Nicotine Products

A Novel Method for Evaluating the Acceptability
of Substitutes for Cigarettes: The Experimental
Tobacco Marketplace

Figure 2
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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 supplied energy: Insights for nicotine reduttiorn strategy

NICOTINE REDUCTION Event Time Line

Benowitz Henningfield NEJM Nicotine Threshold for Addiction — “gradual nicotine reduction proposal”
FDA Advisory Committee considers proposal, raises many research needs: “nation not ready”

WHO SACTob/TobReg uncertain on what to do about nicotine control

2005: Tengs et al. modeling paper evaluates “AMA” proposal and provides optimistic outcome of
decreasing smoking prevalence from 25% to 5% outweighing potential black market concerns

FDA Regulatory control over cigarettes and smokeless tobacco law passed and enters into force July
2009 NIH research programs on all aspects of tobacco nicotine research (including reduction) rapidly
and greatly expand

WHO TobReg draft report which is released in TobReg WHO monograph in 2015

50t Anniversary Surgeon General’s Report (ch. 15 & 16) supports nicotine reduction and ENDS

Increasing research supported by 22nd Century combined with efforts towards commercialization will
eventually lead to a place where governments will eventually embrace nicotine reduction as an
essential element of tobacco harm reduction









