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On February 14, 2020, TPSAC will convene to discuss 22nd Century’s Modified Risk
Tobacco Product (MRTP) application requesting exposure modification orders for its VLN King
and VLN Menthol King cigarettes. FDA issued a marketing order for VLN on December 17,
2019. On October 2, 2019, 22nd Century submitted an amendment to its PMTA to change the
names of the subject cigarettes from “VLN” to “Moonlight” and “Moonlight Menthol.” All of
the evidence before TPSAC was collected using the VLN names, not the “Moonlight” names.
22nd Century now seeks an MRTP order to sell its products with reduced exposure
claims, but not reduced harm claims. Its three claims are:
(1) “95% less nicotine”
(2) “Helps reduce your nicotine consumption”
(3) “… greatly reduces your nicotine consumption”
Allowing the marketing of VLN cigarettes with the proposed modified exposure
claims would not be appropriate for the protection of public health as is required by law
and will mislead consumers into thinking that these products are less harmful. Further,
FDA erred in issuing a marketing order based on studies evaluating a different name for
the product. FDA should not compound this error by issuing a MRTP order based on
inappropriate data. Therefore, 22nd Century’s MRTP application for VLN cigarettes
should be denied.
It is significant that FDA’s Technical Project Lead’s report supporting the marketing
order noted that the amendment was submitted after FDA had completed its scientific review of
the products. The fact that FDA issued a marketing order based on studies using the old name
and without considering the implications of the new name on user perceptions and use
patterns is a serious problem with the marketing order that makes it even more important that
TPSAC recommend that FDA not grant an MRTP order for these products.
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1. The VLN MRTP application does not adequately consider how VLN cigarettes would be
actually used by consumers.
The Family Smoking Prevention and Tobacco Control Act (TCA) section 911(g)
provides that to obtain a MRTP exposure modification order, the applicant must demonstrate to
FDA that the subject product, “as it is actually used by consumers,” will reduce consumers’
exposure to a substance. Whether or not 22nd Century’s VLN cigarettes do, in fact, deliver 95%
less nicotine when comparing one VLN cigarette with one conventional cigarette, the application
does not address how VLN would actually be used. That is, it does not provide crucial
information to answer the key question: Would consumers completely abandon their usual brand
of conventional cigarettes and use VLN exclusively, or would consumers use VLN some of the
time, and conventional cigarettes or other full-nicotine tobacco products some of the time?
a) There is no evidence in the MRTP application for VLN that 22nd Century studied
how VLN would actually be used by consumers.
It is unclear whether 22nd Century tested how VLN is actually used. Moreover, we could
not find evidence that 22nd Century’s proposed claims on labels or advertising inform consumers
that their exposure to nicotine will only be reduced if they do not use other nicotine products
concurrently. Previous launches of low nicotine cigarettes were unsuccessful because consumers
did not use low nicotine alternatives exclusively when conventional cigarettes were still
available. The theory of the promise of low-nicotine cigarettes described by Neal Benowitz and
Jack Henningfield1 and the Advance Notice of Proposed Rulemaking 2 for a rule that would
require reduced nicotine levels in cigarettes would only be successful in an environment where
high-level nicotine products are not available.
Indeed, 22nd Century acknowledged (page 23 of the Executive Summary) that users were
unlikely to use the product again, and pulled its application for authorization of its VLN
predecessor as a drug cessation device (January 28, 2020 amendment, Clinical Studies, part 4.1,
dated November 19, 2019, IND 103,589) because the company failed to demonstrate the
product’s efficacy for cessation.
TPSAC should advise FDA to deny 22nd Century’s MRTP application for VLN
cigarettes because it does not address actual use as mandated by the TCA.
b) In the real world, there is little evidence that smokers will use this product or any
other very low nicotine product exclusively, and there is abundant evidence to the
contrary.
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To be effective for harm reduction, full-nicotine cigarettes must not be available to
smokers. In clinical trials of VLN cigarettes among smokers who were not trying to quit, nonadherence to smoking VLN cigarettes was 80% or higher.3 That is, while participants did smoke
VLN cigarettes as part of the study, they also smoked some regular cigarettes each day.
Participants did not find the cigarettes satisfying, and sought nicotine from other sources. Daily
nicotine intake was only reduced by 60%, much less than the extent of nicotine reduction in the
tobacco filler (95%). Another study showed that when provided with VLN cigarettes at no cost
for 7 months after the study ended, nicotine intake returned to the baseline when smoking regular
cigarettes, with no significant increased benefit for quitting.4
Consistent with these findings for VLN cigarettes, when other reduced nicotine cigarettes
(e.g., Philip Morris’s “Next” cigarette) were introduced in the marketplace, they were
commercially unsuccessful5 because if someone is addicted to nicotine, reduced nicotine
cigarettes are not satisfying. 22nd Century’s own studies also support this conclusion:
•

•

•

•

22nd Century’s predecessor VLN product X-22 did not reduce cigarette consumption.
22nd Century began a process to obtain approval under FDA’s drug authorities for X22 cigarettes for smoking cessation. However, their clinical study showed there was
no difference in abstinence rates three months after the quit date between X-22 and
the control, so development of X-22 was “paused.” (See p. 8 of Executive Summary,
IND 103,589)
In the VLN King abuse liability study, subjects were asked if they would “use the
product again” after a four-hour ad lib use session. Subjects rated VLN 34 (on scale
of 0-100, where 0 = “definitely would not” and 100 = “definitely would”), which was
even lower than their rating for nicotine gum (rated 59) and their usual brand (rated
95). (see Executive Summary, page 23).
The abuse liability study also measured craving and urges, and VLN Kings did not
suppress craving and urges in abstinent smokers to the same degree as usual brands,
and there was no difference between nicotine gum and VLN. This seems to indicate
that if a smoker’s usual brand were available, smokers would use it if they had
cravings or urges. (Executive Summary, page 24)
The applicant states (in the Executive Summary, p. 25), “More than 50 clinical
studies have been conducted on VLNC cigarettes which conclusively demonstrate
that continued use of VLN cigarettes results in decreased cigarette consumption,
reduction in nicotine absorption, and reduction in other biomarkers of exposure.”
However, it appears that these were clinical studies in which smokers volunteered to
smoke VLN cigarettes that were provided at no cost, and the participants were
compensated financially for continuing in the studies. Even in this context where
participants were incentivized to smoke VLN cigarettes, participants continued to
smoke some regular cigarettes each day.
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c) 22nd Century’s proposed modified exposure claim and marketing materials for VLN
do not communicate to consumers the need to completely switch to or use VLN
cigarettes exclusively.
•

•

•

Other MRTP applications explicitly addressed the complete substitution to the target
product in order to realize any reduced risk or reduced exposure claims. For example,
the proposed modified risk claim on Copenhagen snuff reads: “IF YOU SMOKE
CONSIDER THIS: Switching completely to this product from cigarettes reduces risk
of lung cancer." The proposed claims for VLN cigarettes do not include any such
language.
22nd Century states that its clinical studies “indicate that VLNC cigarettes can help
many cigarette consumers substantially reduce their nicotine and cigarette
consumption, therefore bringing broad-based benefits to public health.” (Page 21 of
Executive Summary of MRTP application). However, the application does not
discuss whether these studies were done in an environment where higher-content
nicotine cigarettes were not also available, or whether smokers were instructed that
they needed to use VLN exclusively.
As a result, consumers will likely be misled into believing that they reduce their
nicotine consumption by 95% if they smoke VLN cigarettes occasionally.

2. VLN cigarettes’ reduced exposure claims will mislead consumers to believe that the
products are less harmful than conventional cigarettes
To issue a modified exposure order, section 911(g)(2)(B)(iii) requires the applicant to
demonstrate that “testing of actual consumer perception shows that, as the applicant proposes to
label and market the product, consumers will not be misled into believing that the product— (I)
is or has been demonstrated to be less harmful; or (II) presents or has been demonstrated to
present less of a risk of disease than 1 or more other commercially marketed tobacco products.”
22nd Century’s own data submitted in the application show that consumers will be misled, so
FDA should not grant it a modified exposure order.
As part of the MRTP application, 22nd Century Group conducted a quantitative study to
evaluate the effects of the proposed modified exposure claims on consumers’ comprehension,
risk perception, and intentions to use VLN cigarettes.6 Participants were Adult Current Smokers,
Adult Former Smokers, and Adult Never Smokers. Participants were randomized to 4 conditions:
3 claims conditions (two of which are redacted, so they will be excluded from further review)
and a control condition. Participants in the control condition were further split into two groups –
one saw VLN without modified exposure claims and one saw a Marlboro Gold brand.
Perceived risk was measured by asking questions about a variety of short-term and longterm health risks. “Critical diseases included” having lung cancer, emphysema, mouth/throat
cancer, heart disease; “general health issues” included an earlier death, respiratory infections,
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aging faster, occasional wheezing, a bad cough that lasts for days, early morning cough, poor
gum health, serious illness, other types of cancer, reduced stamina, losing some sense of taste,
being physically unfit, sores of the mouth or throat, and frequent minor illnesses.
Overwhelmingly, across all populations and most health risks, seeing a modified
exposure claim resulted in significantly reduced perceptions of health risk compared to seeing
either a VLN pack without the claim or a Marlboro Gold pack. (In a few subgroups there were a
few health risks where the difference was not significant due to lower power because there were
fewer participants in each cell, such as recent quitters.) Thus, a modified exposure claim misled
consumers into believing that VLN cigarettes were less harmful.
3. 22nd Century’s 11th-hour amendment to its PMTA changing the product’s name from
“VLN” to “Moonlight” should have disqualified the product from obtaining marketing
authorization, and is fatal to its MRTP application because the application only considers
the impact of claims using the VLN name.
a) 22nd Century indicates that its VLN product is identical to predecessor reduced nicotine
products such as Spectrum and Pare, and the only difference between these products is
the name. (see Executive Summary page 11. “The VLN cigarettes (Menthol King and
King(non-menthol) cigarettes) are also exactly the same as NRC102 and NRC103
SPECTRUM very low nicotine research cigarettes. They are also exactly the same as the
PARE cigarettes that were the subject of the previous applications referenced above. The
only difference between each respective regular or menthol VLN, PARE and SPECTRUM
NRC102/NRC103 brand style is the name of the product.” (emphasis added)
b) The fact that the company changed the name of the product while leaving the identical
product is evidence that the name of the product itself is very significant to consumer
perceptions of the product and possibly ultimately influences the product’s effectiveness.
Specifically, the name affects the product’s ability to convince smokers to use the lownicotine product instead of their higher-nicotine usual brand cigarettes.
c) To demonstrate that a product should be awarded a reduced exposure MRTP order, TCA
section 911(g) requires that the applicant demonstrate consumer understanding of the
product’s harmfulness or exposure based on the label, labeling, and advertising. Because
the entire MRTP application was based on studies using a different name (VLN instead
of Moonlight, which is what the actual labeling and advertising would use if the MRTP
order were granted), the application should be rejected outright and FDA must not
issue a MRTP order.
d) The name “Moonlight” is especially troublesome, since it contains the word “light”
which is a descriptor explicitly prohibited in TCA section 911(b)(2)(A)(ii). A federal
court (in the RICO case, USA v Philip Morris) and Congress found (see TCA section 2
Findings) that the term “light” was deceptive and misled consumers to believe that
products labeled “light” were less harmful than other products. (Adolescents in particular
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misperceive the health risks associated with “light” cigarettes.7) Indeed, these findings
were the foundation of the MRTP provisions.
4. 22nd Century’s own studies demonstrate and its own statements declare that VLN is not
less harmful than cigarettes. Therefore, marketing VLN is not “appropriate for the
protection of the public health,” and FDA should not issue an order permitting VLN to be
marketed with MRTP claims. FDA should also withdraw its PMTA marketing order.
a) The MRTP application states that although VLN is not less harmful than cigarettes, it is
no more harmful than cigarettes. This admission does not support a finding that VLN is
“appropriate for the protection of the public health,” which is a necessary finding for both
a marketing authorization and authorization to make MRTP claims.
• “The Company believes VLN cigarettes have the same risks as conventional
cigarettes…” (Executive Summary, p. 10)
• “VLN cigarettes are not considered to be less hazardous than conventional
cigarettes…. The Harmful and Potentially Harmful Constituent (HPHCs) in the
smoke of VLN cigarettes were similar to those measured in the smoke of the
market-leading brands….” (Executive Summary, p. 18)
• “The Company does not believe that these results demonstrate that the product
has reduced risks. The Company does believe that these results demonstrate that
it is unlikely that VLN presents an increased risk to the consumer.” (Executive
Summary, p. 19-20)
• “… 22nd Century believes that VLN cigarettes are no more hazardous than
conventional cigarettes.”
b) Based on 22nd Century’s own studies and statements, VLN cigarettes are not “appropriate
for the protection of the public health” (APPH). To be APPH, it is not enough that a
product is no more dangerous than a conventional cigarette.
c) The APPH standard is a necessary requirement for obtaining both a marketing order
under the PMTA provisions, and an order to be permitted to make reduced exposure
claims under the MRTP provisions.
• TCA section 911(g)(2)(B)(i) provides that FDA may issue a reduced exposure
MRTP order only if FDA finds that “such order would be appropriate to promote
the public health.”
d) Since 22nd Century did not meet its burden of demonstrating that marketing VLN at all,
let alone with reduced exposure claims, is APPH, FDA must deny its MRTP
application, not issue a reduced exposure MRTP order, and withdraw its order
granting 22nd Century authorization to market VLN/Moonlight.
5. The proposed modified exposure claims for VLN decrease intentions to use NRT among
smokers with intentions to quit.
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In the quantitative consumer perceptions study,8 intentions to use cigarettes, e-cigarettes,
moist snuff, and nicotine replacement therapy (NRT) were measured before and after exposure to
the stimuli. For smokers with intention to quit, seeing a VLN pack with the modified exposure
claim reduced intentions to use NRT to a greater extent than seeing a control stimulus (VLN
pack with no claim or Marlboro Gold).9 Figure 1 (next page), based on data in the MRTP
application, demonstrates that at pretest, participants in all three conditions had roughly the same
intentions to use NRT (between 3.6 and 3.8 on a 6-point scale). After the exposure, intentions
were reduced in all groups, but while in the control groups the intentions were around 3.4, the
intentions in the modified exposure claim condition dropped to 3.1.
In comparison, the same smokers (in the modified exposure claim condition) had greater
intent to use VLN cigarettes (3.8 and 4.1 at two time points after the exposure).10
These results indicate that VLN with modified exposure claims might reduce quitting
among smokers with quitting intentions who might be more likely to seek cessation aid in the
VLN cigarettes than in the FDA-approved NRT medications. This will be a population-level
harm.
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Figure 1. Among smokers with intentions to quit, exposure to modified exposure claim
(“Consumption***” condition) reduced intentions to use NRT to a greater extent than exposure
to the control packs.11

Conclusion:
FDA should deny 22nd Century’s MRTP application for its VLN cigarettes and should
not issue an order permitting the company to market its Moonlight/VLN cigarettes for the
following reasons:
1. The VLN MRTP application does not adequately consider how VLN cigarettes would
be actually used by consumers as required by the Family Smoking Prevention and
Tobacco Control Act. There is no evidence in the MRTP application for VLN that
22nd Century studied the likelihood that VLN smokers would use regular, higher
nicotine cigarettes concurrently with VLN.
2. For VLN cigarettes to be effective for harm reduction, full-nicotine cigarettes must
not be available to smokers. In clinical trials of VLN cigarettes among smokers who
were not trying to quit, non-adherence to smoking VLN cigarettes was 80% or higher.
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3. 22nd Century’s proposed modified exposure claim and marketing materials for VLN
do not communicate to consumers the need to completely switch to or use VLN
cigarettes exclusively.
4. The proposed modified exposure claims for VLN will mislead consumers to believe
that the products are also less harmful than conventional cigarettes. The Tobacco
Control Act explicitly requires MRTP applicants to demonstrate that consumers will
not be so misled.
5. 22nd Century’s 11th-hour amendment to its PMTA changing the product’s name from
“VLN” to “Moonlight” should have disqualified the product from obtaining
marketing authorization, and is fatal to its MRTP application that only considers the
impact of claims using the VLN name.
6. The proposed modified exposure claims for VLN decrease intentions to use nicotine
replacement therapy among smokers with intentions to quit.
Additionally, FDA erred in issuing a marketing order that would allow 22nd Century to
market its reduced-nicotine products with the name “Moonlight," even though all the studies
submitted in support of its PMTA application used the name “VLN.” Tobacco Control Act
section 911(g)(2)(A)(i) provides that FDA may not issue a modified exposure MRTP order
unless the applicant has demonstrated that “such order would be appropriate to promote the
public health.” 22nd Century has not met this burden. FDA should rescind that marketing order
unless and until 22nd Century submits the necessary evidence to demonstrate that allowing the
sale of this product with the names “Moonlight” and “Moonlight Menthol” would be
appropriate for the protection of public health.
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