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ANPRM Published Last Friday. Bullish for XXII
The FDA’s ANPRM, “Tobacco Product Standard for Nicotine Level of
Combusted Cigarettes” was published in the Federal Register on Friday
the 16th. We believe this is an important milestone for 22nd Century
and the details of the ANPRM are supportive of our bullish thesis on the
shares particularly regarding the maximum nicotine level, the discussion of
technical achievability and the length of the comment period. We reiterate
our Buy recommendation and $11.50 price target.
The comment period for the ANPRM expires in 90 days from publication
date, or June 14. There is wide latitude for setting the comment period
and a shorter period suggests a sense of urgency for the rule-making
and limits the delay tactics that are likely to be pursued by the industry.
Comment periods can be extended so we wouldn’t be surprised by that.
Plus, following the ANPRM an NPRM could be issued and the whole
process started again. We still think a 12-24 month process is likely, but
given the import and complexity it could take longer.
With the ANPRM the FDA is contemplating setting a “maximum nicotine
level in cigarettes so that they are minimally addictive or nonaddictive.”
Doing so, the FDA believes will reduce the number of current smokers and
lower the number of new smokers as well. An article in the NEJM last week
cited a model that predicted declines in smoking “from a median of 12.8%
in the baseline scenario to a median of 10.8%” within a year of the policy’s
implementation. This equates to 5 million additional smokers who would
quit within the first year of implementation and 13 million within 5 years.
“By 2060, smoking prevalence drops from 7.9% in the baseline scenario
to 1.4%.”
The FDA is asking for comment and information in seven categories:
1). The Scope of the standard, 2). The Maximum Nicotine Level. 3).
Implementation (Single Target vs.Stepped-Down Approach) 4). Analytical
Testing Method. 5). Technical Achievability. 6) Possible Countervailing
Effects. 7). Other Considerations.
Scope. The FDA implies the standard should apply to a wide variety
of tobacco products including combustible cigarettes, cigarette tobacco,
cigars pipe tobacco and waterpipe tobacco. The FDA is concerned if the
standard only covers combustible cigarettes users may switch to other
forms of tobacco obviating the purpose of limiting nicotine levels. The
ANPRM states, that whatever standard it adopts will apply to all products
in that category as well as new products in that category.
Maximum Nicotine Level. The FDA cites a 2013 survey which estimated
0.5 milligrams per rod would minimize addictiveness. However, more
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recent estimates aver a lower level is needed. The FDA seeks comment on what the maximum level should be and how
it is measured (eg nicotine yield, nicotine in tobacco filler, something else). The FDA is particularly interested in levels of
0.3, 0.4, and 0.5 mg nicotine/g of tobacco filler. From the FDA’s perspective, too high a level will reduce the effectiveness
of the standard. From 22nd Century’s perspective, too high a level would allow a greater number of alternatives to its
technology. The levels being discussed, based on the current evidence, will enable the FDA to achieve its goal and from
22nd Century’s vantage limits realistic options to the company’s technology.
Analytical Testing Method. Per the FDA “It is critical that the results from the test method used demonstrate a high level
of specificity, accuracy, and precision in measuring a range of nicotine levels across a wide variety of tobacco blends
and products.”
Technical Achievability. The FDA is still analyzing the technical achievability of a maximum nicotine level but indicates
the standard can be achieved via a). blending and cross breeding plants b). genetic engineering c). chemical extraction
d). Other agricultural practices.
Blend. The FDA cites a tobacco industry executive’s testimony that the tobacco blend is the main component of
the cigarette that determines the nicotine content. “The tobacco industry has used breeding and cultivation practices
to develop high nicotine tobacco plants… These practices could be used to develop low nicotine plants as well.”
Manufacturers could replace high-nicotine plants with lower-nicotine plants, and/or use leaves lower on the plant, which
have lower-nicotine levels. Given the nicotine levels the FDA is considering it is uncertain if blending alone can be used
to meet the standard and if cross-breeding is used to develop plants with the required amounts of nicotine, how long
that would take.
Genetic Engineering. Genetic engineering of tobacco, per the ANPRM, has been of interest to the tobacco industry
for decades and VLNC have been produced since the 1970’s. None of these programs have resulted in commercial
products, and the ability of those prior efforts to meet the FDA’s standard is unknown. Importantly, the FDA singles
out 22nd Century’s technology as a way to achieve the standard. Specifically, the ANPRM states, “More recently, 22nd
Century, acting as vendor for RTI’s contract with NIDA, has developed cigarettes, not currently commercially available,
that are similar in many sensory characteristics to conventional cigarettes but with extremely low nicotine levels.” 22nd
Century’s technology is the only genetic engineering solution mentioned by the FDA that has been used recently. All of
the other genetic engineering instances mentioned are from many years ago including the 2003 Quest cigarette produced
by Vector Tobacco.
Chemical Extraction. There have been multiple attempts to lower nicotine via chemical engineering, including the Next
brand from Philip Morris, which used a similar process to making decaffeinated coffee. The product was unsuccessful
and withdrawn from the US market. The FDA also points to water extraction, solvent extraction, and supercritical fluid
extraction as potential methods to lower nicotine levels.
The tobacco industry will likely argue the time and expense of lowering nicotine levels will be significant. For instance,
last year, Rolf Lutz, Director of Product Policy at Philip Morris International, estimated it would cost $10 billion to $12
billion to extract nicotine from the cigarettes it sells in the European market and genetically modifying plants to lower
nicotine would take 20 years. However, the FDA has already pointed out there are genetically engineered solutions that
are available today, for instance, through 22nd Century. If the FDA sticks with an aggressive standard, and adopts a
relatively short implementation period, covering all product categories, we believe this is very bullish for the company as
the industry admits using chemical methods to de-nic cigarettes and/or cross-breeding and their own genetic engineering
capableness will be both expensive and time consuming.
We expect the tobacco industry to attempt to push the process as far to the right as possible. We also think it will try to
delay implementation, argue for a gradual reduction in nicotine levels and claim the standard is not technically achievable
and/or too expensive to meet. Political risk is also present. Pushing the process to the right will allow elections to have
an impact on the Federal Government’s leadership and on the composition of FDA’s leadership and priorities.
Another pending catalyst for the shares is the publication of results from a study led by Dr. Dorothy Hatsukami of a
1,250 patient, 20-week study evaluating smoking cessation strategies on three cohorts of smokers using 22nd Century’s
SPECTRUM cigarettes. One group used Very Low Nicotine (VLN) cigarettes, another group gradually reduced their
nicotine content and a third group used cigarettes with normal nicotine content. Preliminary results showed use of VLN
cigarettes immediately is the “most likely to lead to less harm,” and has a “greater likelihood of more rapid smoking
cessation.” Since this is the focus of the FDA’s regulatory process, the publication of this study will bolster the FDA’s
desire to set maximum nicotine standards in cigarettes.
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It is important for regulatory agencies to build a case that overcomes the inevitable objections by industry participants,
public policy advocates, the general public and Congress. The Hatsukami study joins a large body of evidence very-low
nicotine cigarettes can reduce the harm from cigarettes and lead to greater rates of smoking cessation.
Regulatory changes in the US will likely be a precursor to changes in other jurisdictions. 22nd Century indicates Canada,
New Zealand, Finland and the UK are investigating nicotine reduction strategies. Our price target only includes an
assumption of changes in the US.
The company’s quarterly burn is between $3 and $3.5 million. This can change as the process with the FDA progresses.
There may be increased costs in hiring personnel and working with the FDA and third-parties in making known 22nd
Century’s capabilities in the market. Additionally, we believe the company will need to protect and advance its technology
which could result in higher R&D and G&A. To date, most of the company’s revenues have been generated by contract
manufacturing, and the company intends to continue growing this business. In Q4 positive gross margin was achieved
and this should increase as volumes rise, but contract manufacturing will always be a low margin business. For now, we
are estimating revenue and income for the coming years similar to 2017 levels.
Cash will be critical. The FDA process could be long and expensive depending on additional studies that may be required
to build the record as well as personnel to make 22nd Century’s technology known by the relevant constituents to the
FDA’s nicotine limiting initiative.
We maintain our Buy recommendation on 22nd Century and reiterate our 12-month price target of $11.50. We believe
22nd Century’s patents, covering nicotine regulation in tobacco plants, is a solution to the FDA’s pending regulation of
nicotine levels in combustible cigarettes. We believe XXII has the opportunity to license its technology to Big Tobacco at
a fraction of the cost they are currently contemplating it will take to comply with potential FDA regulations and this could
result in a royalties or licensing stream far surpassing today’s market cap. While our price target is based on changes
in the US market we expect other countries to follow the FDA’s lead, opening up additional markets for XXII and higher
expected value for the shares.

Valuation:
Our twelve-month price target of $11.50 is based on the company garnering royalty revenue for its technology on 10%
of the US market share in the next five years, discounted at a 20% annual rate.

Risks to achievement of target price:
Risks to achieving our price target include delays in the FDA process, ability to find partners for X-22, challenges in
attracting contract manufacturing and selling product overseas and possibility of requiring additional capital.

Company description:
22nd Century owns or exclusively controls over 200 issued patents, 50 pending patent applications. The company’s
proprietary technology enables the control of nicotine levels in tobacco plants by controlling the genes responsible for
nicotine production in tobacco plants.
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Distribution of Ratings/IB Services
Chardan Capital Markets
IB Serv./Past 12 Mos.
Rating

Count

Percent

Count

Percent

69
24
0
6

69.70
24.24
0.00
6.06

29
2
0
0

42.03
8.33
0.00
0.00

BUY [BUY]
HOLD [NEUTRAL]
SELL [SELL]
NOT RATED [NR]

Regulation Analyst Certification ("Reg AC") —
ANALYST(s) CERTIFICATION: The analyst(s) responsible for covering the securities in this report certify that the views
expressed in this research report accurately reflect their personal views about “Company” and its securities. The analyst(s)
responsible for covering the securities in this report certify that no part of their compensation was, is, or will be directly or
indirectly related to the specific recommendation or view contained in this research report.
DISCLOSURES
Within the last twelve months, Chardan Capital Markets has received compensation for investment banking services from
22nd Century Group, Inc.. This research contains forward looking statements made pursuant to the safe harbor provision
of Private Securities Litigation Act of 1995.
Within the past 12 months Chardan Capital Markets has managed or co-managed a public offering for 22nd Century
Group, Inc..
RATINGS
Buy: Expected to materially outperform sector average over 12 months and indicates total return of at least 10% over
the next 12 months.
Neutral: Returns expected to be in line with sector average over 12 months and indicates total return between negative
10% and 10% over the next 12 months.
Sell: Returns expected to be materially below sector average over 12 months and indicates total price decline of at least
10% over the next 12 months.
22nd Century Group, Inc. (XXII - $2.48 - Buy)
Price Target
$11.50
VALUATION:
Our twelve-month price target of $11.50 is based on the company garnering royalty revenue for its technology on 10%
of the US market share in the next five years, discounted at a 20% annual rate.
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RISKS TO ACHIEVEMENT OF TARGET PRICE:
Risks to achieving our price target include delays in the FDA process, ability to find partners for X-22, challenges in
attracting contract manufacturing and selling product overseas and possibility of requiring additional capital.
FORWARD-LOOKING STATEMENTS: This Report contains forward-looking statements, which involve risks and
uncertainties. Actual results may differ significantly from such forward-looking statements. Factors that might cause such
a difference include, but are not limited to, those discussed in the “Risk Factors” section in the SEC filings available in
electronic format through SEC Edgar filings at www.SEC.gov on the Internet.
COMPENSATION OR SECURITIES OWNERSHIP: The analyst(s) responsible for covering the securities in this report
receives compensation based upon, among other factors, the overall profitability of Chardan Capital Markets including
profits derived from investment banking revenue and securities trading and market making revenue. The analyst(s) that
prepared the research report did not receive any compensation from the Company or any other companies mentioned
in this report in connection with the preparation of this report. The analysts responsible for covering the securities in this
report currently do not own common stock in the Company, but in the future may from time to time engage in transactions
with respect to the Company or other companies mentioned in the report.
For compendium reports (a research report covering six or more subject companies) please see the latest published
research to view company specific disclosures.
GENERAL: This report is provided for informational purposes only. It is not to be construed as an offer to buy or sell
a solicitation of an offer to buy or sell any financial instruments or to particular trading strategy in any jurisdiction. The
information and opinions in this report were prepared by registered employees of Chardan Capital Market. The information
herein is believed by Chardan Capital Market to be reliable and has been obtained from public sources believed to be
reliable, but Chardan Capital Market makes no representation as to the accuracy or completeness of such information.
Opinions, estimates and projections in this report constitute the current judgment of the author as of the date of this
report. They do not necessarily reflect the opinions of Chardan Capital Market and are subject to change without notice.
In addition, opinions, estimates and projections in this report may differ from or be contrary to those expressed by other
business areas or group of Chardan Capital Market and its affiliates. Chardan Capital Market has no obligation to update,
modify or amend this report or to otherwise notify a reader thereof in the event that any matter stated herein, or any
opinion, projection, forecast or estimate set forth herein, changes or subsequently becomes inaccurate.
Chardan Capital Market does not provide individually tailored investment advice in research reports. This report has
been prepared without regard to the particular investments and circumstances of the recipient. The securities discussed
in this report may not suitable for all investors and investors must make their own investment decisions using their
own independent advisors as they believe necessary and based upon their specific financial situations and investment
objectives. Estimates of future performance are based on assumptions that may not be realized. Furthermore, past
performance is not necessarily indicative of future performance.
Chardan Capital Market salespeople, traders and other professionals may provide oral or written market commentary or
trading strategies to our clients that reflect opinions that are contrary to the opinions expressed in this research. Chardan
Capital Markets may seek to offer investment banking services to all companies under research coverage.
Electronic research is simultaneously available to all clients. This report is provided to Chardan Capital Market clients
and may not be redistributed, retransmitted or disclosed, in whole or in part, or in any form or manner, without the express
written consent of Chardan Capital Market. Receipt and review of this research report constituted your agreement not
to redistribute, retransmit, or disclose to others the contents, opinions, conclusion or information contained in this report
(including any investment recommendations, estimates or target prices) without first obtaining express permission from
Chardan Capital Market.
This report is not intended for distribution to, or use by any person or entity in any jurisdiction or country where such
distribution or use would be contrary to local law or regulation.
For investors in the UK: In making this report available, Chardan Capital Market makes no recommendation to buy, sell or
otherwise deal in any securities or investments whatsoever and you should neither rely or act upon, directly or indirectly,
any of the information contained in this report in respect of any such investment activity. This report is being directed
at or distributed to , (a) persons who fall within the definition of Investment Professionals (set out in Article 19(5) of the
Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (the “Order”)); (b)persons falling within the
definition of high net worth companies, unincorporated associations, etc. (set out in Article 49(2) of the Order); (c) other
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persons to whom it may otherwise lawfully be communicated (all such persons together being referred to as “relevant
persons”). This report must not be acted on or relied on by persons who are not relevant persons.
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