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This document provides information that has been used to support Behavioral and Clinical
Pharmacology Branch SE reviews. Note that this document is not intended to be an exhaustive
catalogue of information relevant to review of an SE Report and reviewers are reminded that there may
be more recent literature or studies that can be cited in support of your reviews. The information
contained herein is subject to change based on advances in policy, the regulatory framework, and
regulatory science, and, is not binding on FDA or the public. Moreover, this document is not a
comprehensive manual for the purposes of preparing or reviewing tobacco product applications. FDA’s
review of tobacco product applications is based on the specific facts presented in each application and is
documented in a comprehensive body of reviews specific to each application.
Given the above, all interested persons should refer to the Federal Food, Drug, and Cosmetic Act, and its
implementing regulations, as well as guidance documents and webinars prepared by FDA, for
information on FDA’s tobacco authorities and regulatory framework. This document does not bind FDA
in its review of any tobacco product application and thus, interested persons should not use this
document as a tool, guide, or manual for the preparation of applications or submission to FDA.
A reviewer may use this document as a general guide for your review. Use the suggested deficiencies
contained in this document to the extent that they are appropriate for the submission(s) you are
reviewing. Additionally, you can use the text and/or references below as appropriate. If you identify
topics or references that should be added, please inform your Team Lead and/or Branch Chief.
Press Control and click on any title in the Table of Contents to go directly to that page or use the
Navigation Pane (under the View tab).
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COMBUSTED TOBACCO PRODUCTS
1. Nicotine yield or content in combusted products
Summary of the Literature
Nicotine is the primary addictive substance in tobacco products (e.g., U.S. Department of Health and
Human Services, 1988). Changes in the amount and rate of nicotine delivered to the user will
significantly impact the addictiveness of the product (e.g., Benowitz, Hukkanen, & Jacob, 2009). The
amount of nicotine in a product has been shown to affect a user’s nicotine exposure (e.g., Gross, Lee, &
Stitzer, 1997; Pickworth, Fant, Nelson, Rohrer, & Henningfield, 1999).
Whereas machine-determined nicotine yields of cigarettes may be inadequate at estimating the
population-level dose of nicotine in an individual smoker (Jarvis, Boreham, Primatesta, Feyerabend, &
Bryant, 2001), within-subjects studies of cigarettes having different nicotine yields support a direct
relationship between machine-smoked yield and nicotine exposure in individual smokers (Benowitz et
al., 2012; Benowitz, Jacob, & Herrera, 2006). In a within-subject acute dosing study, Benowitz et al.
(2006) found that systemic nicotine exposure varied linearly with both nicotine content of the cigarette
and machine-determined nicotine yield (FTC mean nicotine yields = 0.13 to 0.96); moreover, systemic
nicotine intake was greater than that predicted by the machine-determined yield. In a 6-month nicotine
tapering study, Benowitz et al. (2012) found that progressively reducing nicotine content in cigarettes
was associated with a progressive reduction in nicotine intake by participants. Reducing nicotine content
of cigarettes reduces NNK; as nicotine content in cigarettes was reduced, machine-determined yields of
NNK decreased, and participants showed decreased urinary NNAL (Benowitz et al., 2012). Mercincavage
et al. (2016) also found that progressively reducing nicotine content in cigarettes was associated with a
progressive reduction in urinary cotinine and NNAL levels. These studies suggest that nicotine yield does
impact users’ nicotine exposure. In addition, different nicotine yields were found to affect use behaviors
and subjective effects ratings, which may further affect a product’s abuse liability (Benowitz et al., 2006;
Mercincavage et al., 2016).
Higher nicotine smoke yield may affect use behavior, increase nicotine exposure, and addiction
(Benowitz et al., 2012; Benowitz et al., 2009; Benowitz et al., 2006). In contrast, reducing nicotine can
result in changes in use behavior, including compensation (e.g., Benowitz et al., 2006) which may result
in higher exposure to smoke constituents and HPHCs.
Example Deficiency Language
Missing Content/Yield
Example Deficiency: SE000XXX, SE000XXX, ... do not provide information on nicotine yield in the
new and predicate products. Nicotine is the primary addictive substance in tobacco products
and changes in the amount and rate of nicotine delivered to the user will significantly impact the
abuse liability of the product. Provide nicotine content and nicotine yield for the new and
predicate products. If nicotine content/yields are different, provide scientific evidence
demonstrating that the changes do not cause the new products to raise different questions of
public health related to tobacco addiction, such as use behavior and pharmacokinetics.
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Higher
Example Deficiency: SE000XXX, SE000XXX, ... provide information on changes to nicotine
content/smoke yield. The nicotine content/yield is higher in the new products compared with
the corresponding predicate products. The higher nicotine content/yield may increase nicotine
exposure and dependence, increase the abuse liability of the product, and alter user behaviors.
Provide scientific evidence to demonstrate that the higher nicotine content/yield does not cause
the new products to raise different questions of public health relating to tobacco addiction.
Scientific evidence may include information on use behaviors or nicotine pharmacokinetics and
constituent exposures for the predicate and new products.
Lower
Example Deficiency: SE000XXX, SE000XXX, ... provide information on changes to nicotine
content/smoke yield. The nicotine content/yield is lowered in the new products compared with
the corresponding predicate products. The lowered nicotine content/yield may alter user
behaviors (e.g., compensation and higher initiation). Provide scientific evidence to demonstrate
that the lower nicotine content/yield does not cause the new products to raise different
questions of public health relating to tobacco addiction. Scientific evidence may include
information on use behaviors or nicotine pharmacokinetics and constituent exposures for the
predicate and new products.

2. Ventilation/Draw Resistance (Filter Changes)
Summary of the Literature
The literature on combusted cigarettes indicates that user behaviors change with the introduction of
changes to ventilation (e.g., National Cancer Institute, 2001). Smokers of ventilated cigarettes may
engage in compensatory smoking by taking larger, more rapid, or more frequent puffs or blocking the
ventilation holes with their lips or fingers (Creighton & Watts, 1972; Kozlowski, Frecker, Khouw, & Pope,
1980; Kozlowski & O'Connor, 2002; Kozlowski, Rickert, Pope, Robinson, & Frecker, 1982; Long, 1955;
National Cancer Institute, 2001; Zacny, Stitzer, & Yingling, 1986). Higher ventilation can result in lower
resistance to draw, and a combusted cigarette with lowered resistance to draw requires less effort for
smokers to increase their puff volume and smoke intake from the cigarette through larger, higher
velocity puffs (e.g., Kozlowski & O'Connor, 2002; Zacny et al., 1986). One study showed that switching
smokers to a cigarette with 30% reduced draw resistance was found to increase puff velocity and
increase mouth nicotine intake (Dunn, 1978). Higher ventilation may also impact abuse liability by
increasing free-base nicotine levels in mainstream smoke (e.g., Watson, Trommel, & Ashley, 2004). In
addition, ventilation allows ambient air to mix with the smoke before inhalation, which has the effect of
lowering the smoke temperature and reducing the harshness of taste of the cigarette (e.g., Kozlowski &
O'Connor, 2002). One industry study found that increasing ventilation from 0 to 12% significantly
reduced “impact” and irritation of the mouth, nose, and throat (Hiriji & Hook, 1980), and another
industry study found that an 8% higher ventilation (from 25% to 33% ventilation) resulted in participants
rating the more ventilated cigarette as milder and preferred (Philip Morris, 1989). This milder taste can
result in a reduction of perceived health risk (Kozlowski & O'Connor, 2002). Another study also showed
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that ventilated cigarettes are preferred over vent-blocked cigarettes (i.e., cigarettes that have been
experimentally manipulated by blocking their ventilation holes) when both types of cigarettes are
available concurrently (Stein, Koffarnus, O'Connor, Hatsukami, & Bickel, 2018). Preference for ventilated
cigarettes is also apparent in the marketplace, as the majority of cigarette smokers in the US smoke
ventilated (e.g., Centers for Disease Control and Prevention, 1998). In contrast to misperceptions that
ventilated cigarettes are less harmful than nonventilated cigarettes, some researchers have concluded
that the introduction of filter ventilation in combusted cigarettes has contributed to a rise in the rate of
lung adenocarcinomas in cigarette smokers (Song et al., 2017).
Reducing cigarette ventilation may result in higher delivery of HPHCs, including nicotine, should the user
smoke the less ventilated product with the same intensity/topography as the predicate product
(Caraway et al., 2017; Ding, Trommel, Yan, Ashley, & Watson, 2005; Ding et al., 2006; Hammond et al.,
2006; Kozlowski et al., 1998). One industry study that analyzed data from multiple studies found that
among a wide-range of cigarette brands tested, lowered ventilation was associated with higher
exposure to nicotine and tar; however, there were exceptions where some higher-ventilated cigarettes
were associated with higher nicotine and tar yields (Caraway et al., 2017). Another study analyzed
cigarettes from three countries and found that cigarette ventilation was strongly associated with
machine-smoked yields of tar, nicotine, and carbon monoxide (TNCO), wherein lowered ventilation was
associated with higher TNCO (Kozlowski et al., 1998).
Product Change
Higher Ventilation
Constituent yields from machine-generated smoking regimens (i.e., ISO and Canadian Intense) are
needed to determine whether the new products raise different questions of public health. However,
these data alone cannot be used to resolve an increased ventilation deficiency. Therefore, a BCP
deficiency may recommend that the applicant provide “information on biomarkers of exposure, use
behaviors, or subjective effects for the new products and predicate products” in addition to ISO and
Canadian Intense constituent yield data (see “Deficiency Language” below).
Lower Ventilation
This deficiency could be resolved through evaluation of constituent yield data from machine-generated
smoking regimens (i.e., ISO and Canadian Intense).
Example Deficiency Language
Higher Ventilation
Clinical data would aid in the evaluation of whether higher ventilation impacts user behavior or
subjective effects for the new products. Clinical data, along with an evaluation of both ISO and Canadian
Intense constituent yield data, may help in the determination of whether the new product raises
different questions of public health.
SE00XXXXX, SE00XXXXX… provide information on changes to filter ventilation in the new
products. The filter ventilation is substantially higher in these new products compared to the
corresponding predicate products. Filter ventilation can affect exposure to nicotine and other
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HPHCs, as well as user behaviors and subjective effects of combusted cigarettes. For example,
higher filter ventilation may increase compensatory smoking behavior, such that smokers may
take larger, more rapid, or more frequent puffs. In addition, higher filter ventilation may reduce
the harshness of combusted cigarette smoke, which may increase cigarette appeal and abuse
liability. Provide scientific evidence and rationale to demonstrate that the higher filter
ventilation does not alter exposure to nicotine or other HPHCs and do not cause the new
products to raise different questions of public health. In addition to constituent yield data from
ISO and Canadian Intense machine-generated smoking regimens, scientific evidence could
include information on biomarkers of exposure, use behaviors, and subjective effects for the
new and predicate products from a clinical study examining the effects of these products in
appropriate populations.
Lower Ventilation
Evaluation of both ISO and Canadian Intense constituent yield data may aid in the evaluation of whether
lower ventilation raises different questions of public health.
SE00XXXXX, SE00XXXXX… provide information on changes to filter ventilation in the new
products. The filter ventilation is substantially lower in these new products compared to the
corresponding predicate products. Filter ventilation can affect exposure to nicotine and other
HPHCs. Provide scientific evidence and rationale to demonstrate that the lower filter ventilation
does not alter exposure to nicotine or other HPHCs and cause the new products to raise
different questions of public health. Scientific evidence could include constituent yield data from
ISO and Canadian Intense machine-generated smoking regimens.

3. Menthol (content/yield for combusted) - from non-menthol to menthol
characterizing flavor
Summary of the Literature
The addition of menthol may increase the likelihood of initiation and progression to regular use,
increase level/severity of dependence, and/or decrease likelihood of cessation success (e.g., Ahijevych &
Garrett, 2010; Foulds, Hooper, Pletcher, & Okuyemi, 2010; Hersey, Nonnemaker, & Homsi, 2010;
Hoffman & Miceli, 2011; Hoffman & Simmons, 2011; Kreslake, Wayne, & Connolly, 2008; Rock, Davis,
Thorne, Asman, & Caraballo, 2010; Smith, Fiore, & Baker, 2014).
Youth and inexperienced smokers are more likely to experiment with and use menthol brands than nonmenthol brands, therefore, these products may impact initiation behaviors and progression to regular
smoking (e.g., Giovino et al., 2015; Hersey et al., 2006; Nonnemaker et al., 2013). Menthol may alter
physiological responses to tobacco smoke, including attenuation of respiratory irritation from smoke
constituents (e.g., acrolein, acetic acid, and cyclohexanone) (e.g., Ha et al., 2015; Willis, Liu, Ha, Jordt, &
Morris, 2011) and reducing the perceived harshness of smoking (e.g., Buday et al., 2012; Pereira, Sim,
Driver, Parker, & Fitzpatrick, 2013), thereby affecting smoking topography (e.g., Ahijevych & Garrett,
2004; Ahijevych & Parsley, 1999; Brinkman et al., 2012). Inhalation of menthol has been found to
significantly decrease cough sensitivity in nonsmokers, supporting a chemosensory role in modulating
respiratory irritation (Wise, Breslin, & Dalton, 2012).
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Industry documents suggest that menthol reduces perceptions of harshness/irritation and increases
sensation of airflow, which may increase inhalation depth and volume and thus exposure (Wayne &
Connolly, 2004). A series of industry studies concluded that increasing or adding menthol and other
flavors was associated with lowered perception of draw, which plays a role in topography (Kay &
Morgan, 1994; Kreslake et al., 2008).
Studies suggest that menthol inhibits or slows nicotine metabolism and influences total metabolic
clearance of nicotine (e.g., Benowitz, Herrera, & Jacob, 2004; Fagan et al., 2015; MacDougall, Fandrick,
Zhang, Serafin, & Cashman, 2003; Muscat et al., 2009). Menthol and menthol derivatives may also
increase membrane permeation to nicotine and NNN; one study found that 0.08% menthol increases
the penetration of 3H-nicotine in ex vivo porcine oral mucosa (Squier, Mantz, & Wertz, 2010).
The addition of menthol may increase initiation and dependence, increase the product’s novelty and
palatability, produce sensory and physiological effects (e.g., cooling, analgesic effects) and alter user
behaviors. Based on these findings, the addition of menthol to a non-mentholated product may cause
the new product to raise different questions of public health regarding user behaviors and addiction.
Example Deficiency Language
SE000XXX, SE000XXX, ... provide information on the menthol yield/content of the new and
predicate products. The new products are mentholated whereas the predicate products are not.
You claim that the addition of menthol does not cause the new products to raise different
questions of public health. Mentholated tobacco products may impact initiation behaviors and
progression to regular tobacco use by increasing palatability and reducing the likelihood of
cessation in specific user populations. Provide scientific evidence to demonstrate that the
changes in menthol do not cause the new products to raise different questions of public health.
Scientific evidence may include information on use behaviors or nicotine pharmacokinetics and
constituent exposures for the predicate and new products.
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NONCOMBUSTED TOBACCO PRODUCTS
1. Free nicotine content/concentration in smokeless products
Summary of the Literature
Nicotine is the primary addictive constituent of tobacco products (e.g., Benowitz, 2010; Henningfield,
Fant, & Tomar, 1997; Markou, 2008; U.S. Department of Health and Human Services, 1988; Watkins,
Koob, & Markou, 2000). Like all drugs of abuse, the dose of nicotine is associated with its abuse liability.
This is the case whether nicotine is administered alone (e.g., intravenously) or in a tobacco product (e.g.,
Henningfield, Miyasato, & Jasinski, 1985; Perkins et al., 1993).
Typically, empirical investigations of the abuse liability of nicotine or tobacco products compare nicotine
doses or amounts that differ by 50% or more. Differences of this magnitude are strongly associated with
differences in abuse liability outcomes (e.g., Henningfield et al., 1985; Higgins et al., 2017; Perkins et al.,
1993). Evidence of dose-dependent effects of nicotine on abuse liability is robust (e.g., Henningfield et
al., 1985; Higgins et al., 2017; Perkins et al., 1993). For example, the results of one recent study showed
nicotine content predicted preference for cigarettes in an orderly, dose-dependent manner across
several products that varied only in nicotine content (Higgins et al., 2017). Thus, higher and lower
nicotine content produces reliable, dose-dependent changes in the abuse liability of tobacco products.
Exposure to nicotine from tobacco products, including smokeless tobacco (ST), is dependent on a variety
of factors. For example, one study found ST use topography (e.g., duration of use) is associated with
nicotine exposure (Hatsukami, Keenan, & Anton, 1988). Another study found consuming coffee and cola
may reduce nicotine absorption from nicotine gum by acidifying salivary pH (Henningfield, Radzius,
Cooper, & Clayton, 1990) —a finding that could generalize to ST use. In addition, characteristics of ST
products, including nicotine content, can affect nicotine exposure (e.g., Digard, Proctor, Kulasekaran,
Malmqvist, & Richter, 2012). Moreover, considerable evidence suggests changes in the free nicotine
content of ST products independently affects nicotine exposure and abuse liability.
Nicotine occurs in several chemical states, including bound to hydrogen ions (i.e., mono-protonated and
diprotonated nicotine) and unbound (i.e., unprotonated, unionized, or free nicotine). The amount of
free nicotine contained in an ST product is determined by total nicotine content and the pH of the
product (Henningfield, Radzius, & Cone, 1995). Free nicotine content affects nicotine exposure because
free nicotine more readily crosses biological membranes, including oral mucosa (e.g., L. H. Chen, Chetty,
& Chien, 1999; Nair, Chetty, Ho, & Chien, 1997; Nielsen & Rassing, 2002). Free nicotine varies widely in
smokeless tobacco products (Henningfield et al., 1995).
Results from clinical studies conducted under well-controlled laboratory conditions suggest free nicotine
content affects ST abuse liability. For example, Fant and colleagues examined the effects of multiple ST
products on nicotine pharmacokinetics and pharmacodynamics in current users (Fant, Henningfield,
Nelson, & Pickworth, 1999). The ST products used in the study were commercially available moist snuff
tobacco products (Copenhagen, Skoal Long Cut Cherry, Skoal Original Wintergreen, and Skoal Bandits)
that were chosen based on differences in free nicotine content. The researchers found positive relations
between free nicotine content and several outcomes, including plasma nicotine concentration, heart
rate, and subjective effects. One limitation of this study was that the effects of free nicotine content on
Page 9 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
study outcomes were not isolated because other characteristics (i.e., flavorings, binders, sweeteners,
etc.) varied between products. Nevertheless, data from this study show orderly associations between
free nicotine content and various measures of abuse liability.
Pickworth and colleagues also examined the effects of ST pH on nicotine absorption (Pickworth,
Rosenberry, Gold, & Koszowski, 2014). The researchers used a referent unflavored moist snuff tobacco
product obtained from a university tobacco program. All product characteristics (e.g., water content,
tobacco blend, and nicotine content) were held constant across experimental products except pH and
methyl salicylate (an ingredient used in wintergreen flavoring). The researchers manufactured three
products: 1) ST with pH 5.4 (< 0.5% free nicotine) and methyl salicylate, 2) ST with pH 7.7 (32% free
nicotine) and no methyl salicylate, and 3) ST with pH 8.3 (66% free nicotine) and methyl salicylate.
Participants were exposed to all three products in separate experimental sessions. Plasma nicotine
concentration was higher following administration of the two ST products with higher pH relative to the
product with lower pH. In addition, the rate of nicotine absorption was much faster in the products with
higher pH levels. Notably, no differences in plasma nicotine concentration were observed between the
two products with the highest pH levels. However, study limitations (e.g., differences in methyl salicylate
content between these two products) may have contributed to this finding. Nevertheless, the study
found large differences in plasma nicotine in the product with the lowest pH relative to the product with
the highest pH, and both products had the same methyl salicylate content. The researchers concluded,
“these results indicate that pH is a primary determinant of buccal nicotine absorption.”
Surveillance and monitoring studies of commercially available ST products have shown that pH levels
vary widely between products, resulting in percentages of free nicotine in ST products that range from
less than 1% to over 75% (e.g., Richter, Hodge, Stanfill, Zhang, & Watson, 2008). Such differences in the
free nicotine content of ST products can impact abuse liability in various ways. For example, evidence
from survey studies and industry documents suggests “starter” ST products with low free nicotine
content are marketed to inexperienced users (e.g., Connolly, 1995; DPG Claessens Product-Consultants
BV, 1981; Tomar, Giovino, & Eriksen, 1995). Thus, lowering the free nicotine content of ST may increase
initiation. Evidence also suggests consumers who begin ST use with starter products are likely to
“graduate” to products with higher free nicotine content—products that are associated with higher use
and greater signs of dependence (Connolly et al., 1986; Tomar et al., 1995). Thus, higher free nicotine
content in ST may increase dependence.
In sum, evidence suggests higher free nicotine content of ST results in larger, more rapid increases in
plasma nicotine (e.g., Fant et al., 1999; Pickworth et al., 2014). These effects occur independent of use
topography (e.g., duration of use) and other use behaviors (e.g., consuming coffee and cola) when these
behaviors are controlled under laboratory conditions. Additional evidence suggests lowering free
nicotine may increase the likelihood of ST initiation and higher free nicotine may increase the likelihood
of dependence (Tomar et al., 1995).
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To calculate free nicotine:
pH = pKa + log (free NIC/(total NIC – free NIC))
Rearranging this equation and inserting pKa = 8.02
10pH-8.02 = free NIC/(total NIC – free NIC)
Solving for free NIC
Free (NIC) = ([10pH – 8.02] total NIC) / (1 + [10pH – 8.02])
Note: Do not use [total NIC] for [BH+] in HH equation. [BH+] = [total NIC] – [free NIC].

Example Deficiency Language:
Higher
Example Deficiency: SE000XXX, SE000XXX, ... provide information on changes to free nicotine
content/concentration. The free nicotine content/concentration is higher in the new products
compared with the corresponding predicate products. The higher free nicotine
content/concentration may increase nicotine exposure and dependence, increase the abuse
liability of the product, alter user behaviors, and may increase NNN exposure. Provide scientific
evidence to demonstrate that the changes in free nicotine content/concentration do not cause
the new products to raise different questions of public health relating to tobacco addiction.
Scientific evidence may include information on use behaviors or nicotine pharmacokinetics and
constituent exposures for the predicate and new products.
Lowered
Example Deficiency: SE000XXX, SE000XXX, ... provide information on changes to free nicotine
content/concentration. The free nicotine content/concentration is lowered in the new products
compared with the corresponding predicate products. Lowered free nicotine
content/concentration may alter user behaviors (e.g., compensation and initiation). Provide
scientific evidence to demonstrate that the changes in free nicotine content/concentration do
not cause the new products to raise different questions of public health relating to tobacco
addiction. Scientific evidence may include information on use behaviors or nicotine
pharmacokinetics and constituent exposures for the predicate and new products.

2. Menthol (content for smokeless) - from non-menthol to menthol characterizing
flavor
Summary of the Literature
Flavoring in tobacco has been found to attract youth and new users (e.g., Delnevo et al., 2014; Minaker,
Ahmed, Hammond, & Manske, 2014; Oliver, Jensen, Vogel, Anderson, & Hatsukami, 2013). Menthol may
attenuate the aversive effects of nicotine (e.g., Fan et al., 2016), and it has been used by manufacturers
to improve the palatability of tobacco products (e.g., Carpenter, Wayne, Pauly, Koh, & Connolly, 2005;
Minaker et al., 2014). The addition of menthol may also impact nicotine absorption as menthol has been
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shown to increase the permeability of membranes and the penetration of nicotine across the oral
mucosa in vitro (e.g., Squier et al., 2010), although in vivo data are lacking.
Levels of menthol similar to or in excess of those added to confectionary products that use menthol as a
flavor may be discernable to the consumer (C. Chen, Isabelle, Pickworth, & Pankow, 2010). In a report
on levels of mint and wintergreen flavors in smokeless tobacco and confectionary products an average
of 3.5 mg/g was found for the most five most-highly mentholated confectionery products and 2.1mg/g
for mentholated hard candy. In comparison, of the ST products analyzed, the highest menthol level was
5.3 mg/g and an average of the five most mentholated ST products was 4.3 mg/g (C. Chen et al., 2010).
Example Deficiency Language:
SE000XXX, SE000XXX, ... provide information on the menthol yield/content of the new and
predicate products. The new products are mentholated whereas the predicate products are not.
You claim that the addition of menthol does not cause the new products to raise different
questions of public health. Mentholated tobacco products may impact initiation behaviors and
progression to regular tobacco use by increasing palatability and reducing the likelihood of
cessation in specific user populations. Provide scientific evidence to demonstrate that the
changes in menthol do not cause the new products to raise different questions of public health.
Scientific evidence may include information on use behaviors or nicotine pharmacokinetics and
constituent exposures for the predicate and new products.

3. Flavors in smokeless tobacco - from tobacco (non-flavored) to flavored
characterizing flavor
Summary of the Literature
Smokeless products with strong non-tobacco flavors are primarily used by inexperienced users who
often initiate smokeless tobacco use with flavored products (e.g., Alpert, Koh, & Connolly, 2008;
Connolly, 1995; Djordjevic, Hoffmann, Glynn, & Connolly, 1995; Harris, Stepanov, Pentel, & Lesage,
2012; Henningfield et al., 1995; Oliver et al., 2013) and therefore, these flavor changes may cause the
new products to impact initiation, tobacco addiction, and continued use (e.g., Henningfield, Hatsukami,
Zeller, & Peters, 2011; Oliver et al., 2013; Stanfill et al., 2011; Villanti, Richardson, Vallone, & Rath,
2013). Flavored smokeless tobacco products may act as starter product to the inexperienced user and
impact initiation behaviors and progression to tobacco addiction since palatability influences abuse
liability (e.g., Carter et al., 2009; Henningfield et al., 2011). Change in flavors may cause the new
products to raise different questions of public health due to changes in product attractiveness, tobacco
addiction, and user behavior.
Example Deficiency Language:
SE000XXX, SE000XXX, ... provide information on the addition of a characterizing flavor of XXXX
to the new product while the predicate product does not have a characterizing flavor. You claim
that the addition of a characterizing flavor does not cause the new product to raise different
questions of public health. Changes in flavor may affect use behaviors, such as deposition time
in the mouth (e.g., use topography) and cause the new product to impact initiation and use
behaviors. Provide scientific evidence to demonstrate that the characterizing flavor does not
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cause the new product to raise different questions of public health. Scientific evidence may
include information on use behaviors or nicotine pharmacokinetics and constituent exposures
for the predicate and new products.

Notes/Definitions
1. Puffing topography refers to an individual's per-cigarette puffing profile which consists of
number of puffs, puff volume, puff duration, puff velocity, and inter-puff interval
2. Other smoking behaviors can include the number and timing of cigarettes smoked per day, the
length of cigarette smoked, and blocking of ventilation holes
3. Ventilation is sometimes referred to as dilution (air dilution of smoke). We use ‘ventilation’ in
the SE review
4. Draw resistance is sometimes referred to as “resistance to draw” or “draft holes open,” we use
‘draw resistance’ in the SE review

Surrogates
Example language for when the applicant includes information about a surrogate, but a surrogate is not
needed:
The applicant supplied information in amendment XXXX about the XXXX content in a surrogate
for the predicate product. The applicant has supplied data from a surrogate new product in
response to this deficiency. Addiction defers to Chemistry for the determination of the
acceptability of surrogate products. In this case, Chemistry has found that the extrapolation of
the data from the surrogate new product to the new product is not needed, because the
applicant has provided the data for both the new and predicate products in the original
applications. They have also provided the estimation of the XXXX content in the new products
and predicate product in the response to this deficiency. Therefore, because data has been
provided for the new and predicate products, evaluation regarding the appropriateness of the
chemistry data extrapolation from the surrogate new product to the new product is not needed.

References
Ahijevych, K., & Garrett, B. E. (2004). Menthol pharmacology and its potential impact on cigarette
smoking behavior. Nicotine & Tobacco Research, 6 Suppl 1, S17-28.
doi:10.1080/14622200310001649469
Ahijevych, K., & Garrett, B. E. (2010). The role of menthol in cigarettes as a reinforcer of smoking
behavior. Nicotine & Tobacco Research, 12 Suppl 2, S110-116. doi:10.1093/ntr/ntq203
Ahijevych, K., & Parsley, L. A. (1999). Smoke constituent exposure and stage of change in black and
white women cigarette smokers. Addictive Behaviors, 24(1), 115-120. doi:S0306-4603(98)000318 [pii]
Alpert, H. R., Koh, H., & Connolly, G. N. (2008). Free nicotine content and strategic marketing of moist
snuff tobacco products in the United States: 2000-2006. Tobacco Control, 17(5), 332-338.
doi:10.1136/tc.2008.025247
Page 13 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
Benowitz, N. L. (2010). Nicotine addiction. New England Journal of Medicine, 362(24), 2295-2303.
doi:10.1056/NEJMra0809890
Benowitz, N. L., Dains, K. M., Hall, S. M., Stewart, S., Wilson, M., Dempsey, D., & Jacob, P., 3rd. (2012).
Smoking behavior and exposure to tobacco toxicants during 6 months of smoking progressively
reduced nicotine content cigarettes. Cancer Epidemiology, Biomarkers and Prevention, 21(5),
761-769. doi:10.1158/1055-9965.EPI-11-0644
Benowitz, N. L., Herrera, B., & Jacob, P., 3rd. (2004). Mentholated cigarette smoking inhibits nicotine
metabolism. Journal of Pharmacology and Experimental Therapeutics, 310(3), 1208-1215.
doi:10.1124/jpet.104.066902
Benowitz, N. L., Hukkanen, J., & Jacob, P., 3rd. (2009). Nicotine chemistry, metabolism, kinetics and
biomarkers. Handbook of Experimental Pharmacology(192), 29-60. doi:10.1007/978-3-54069248-5_2
Benowitz, N. L., Jacob, P., 3rd, & Herrera, B. (2006). Nicotine intake and dose response when smoking
reduced-nicotine content cigarettes. Clinical Pharmacology and Therapeutics, 80(6), 703-714.
doi:10.1016/j.clpt.2006.09.007
Brinkman, M. C., Chuang, J. C., Gordon, S. M., Kim, H., Kroeger, R. R., Polzin, G. M., & Richter, P. A.
(2012). Exposure to and deposition of fine and ultrafine particles in smokers of menthol and
nonmenthol cigarettes. Inhalation Toxicology, 24(5), 255-269.
doi:10.3109/08958378.2012.667218
Buday, T., Brozmanova, M., Biringerova, Z., Gavliakova, S., Poliacek, I., Calkovsky, V., . . . Plevkova, J.
(2012). Modulation of cough response by sensory inputs from the nose - role of trigeminal
TRPA1 versus TRPM8 channels. Cough, 8(1), 11. doi:10.1186/1745-9974-8-11
Caraway, J. W., Ashley, M., Bowman, S. A., Chen, P., Errington, G., Prasad, K., . . . Fearon, I. M. (2017).
Influence of cigarette filter ventilation on smokers’ mouth level exposure to tar and nicotine.
Regulatory Toxicology and Pharmacology, 91, 235-239.
Carpenter, C. M., Wayne, G. F., Pauly, J. L., Koh, H. K., & Connolly, G. N. (2005). New cigarette brands
with flavors that appeal to youth: tobacco marketing strategies. Health Affairs, 24(6), 16011610. doi:10.1377/hlthaff.24.6.1601
Carter, L. P., Stitzer, M. L., Henningfield, J. E., O'Connor, R. J., Cummings, K. M., & Hatsukami, D. K.
(2009). Abuse liability assessment of tobacco products including potential reduced exposure
products. Cancer Epidemiology, Biomarkers and Prevention, 18(12), 3241-3262.
doi:10.1158/1055-9965.EPI-09-0948
Centers for Disease Control and Prevention. (1998). From the Centers for Disease Control and
Prevention. Filter ventilation levels in selected US cigarettes, 1997. JAMA, 279(6), 424-425.
Chen, C., Isabelle, L. M., Pickworth, W. B., & Pankow, J. F. (2010). Levels of mint and wintergreen
flavorants: smokeless tobacco products vs. confectionery products. Food and Chemical
Toxicology, 48(2), 755-763. doi:10.1016/j.fct.2009.12.015
Chen, L. H., Chetty, D. J., & Chien, Y. W. (1999). A mechanistic analysis to characterize oramucosal
permeation properties. International Journal of Pharmaceutics, 184(1), 63-72.
Connolly, G. N. (1995). The marketing of nicotine addiction by one oral snuff manufacturer. Tobacco
Control, 4(1), 73-79. doi:10.1136/tc.4.1.73

Page 14 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
Connolly, G. N., Winn, D. M., Hecht, S. S., Henningfield, J. E., Walker, B., Jr., & Hoffmann, D. (1986). The
reemergence of smokeless tobacco. New England Journal of Medicine, 314(16), 1020-1027.
doi:10.1056/NEJM198604173141605
Creighton, D. E., & Watts, R. M. (1972). The effect of introducing pinholes in front of the filter on human
smoking pattern. Brown & Williamson; Minnesota Lawsuit. In British American Tobacco (Vol.
Report No RD. 909-R. Bates No. 650316736): http://legacy.library.ucsf.edu/tid/odw14f00
Delnevo, C. D., Wackowski, O. A., Giovenco, D. P., Manderski, M. T., Hrywna, M., & Ling, P. M. (2014).
Examining market trends in the United States smokeless tobacco use: 2005-2011. Tobacco
Control, 23(2), 107-112. doi:10.1136/tobaccocontrol-2012-050739
Digard, H., Proctor, C., Kulasekaran, A., Malmqvist, U., & Richter, A. (2012). Determination of nicotine
absorption from multiple tobacco products and nicotine gum. Nicotine & Tobacco Research,
15(1), 255-261.
Ding, Y. S., Trommel, J. S., Yan, X. J., Ashley, D., & Watson, C. H. (2005). Determination of 14 polycyclic
aromatic hydrocarbons in mainstream smoke from domestic cigarettes. Environmental Science
& Technology, 39(2), 471-478.
Ding, Y. S., Yan, X. J., Jain, R. B., Lopp, E., Tavakoli, A., Polzin, G. M., . . . Watson, C. H. (2006).
Determination of 14 polycyclic aromatic hydrocarbons in mainstream smoke from U.S. brand
and non-U.S. brand cigarettes. Environmental Science & Technology, 40(4), 1133-1138.
Djordjevic, M. V., Hoffmann, D., Glynn, T., & Connolly, G. N. (1995). US commercial brands of moist
snuff, 1994 - assessment of nicotine, moisture, and PH. Tobacco Control, 4(1), 62-66.
DPG Claessens Product-Consultants BV. (1981). UST - Projects. In US Tobacco Records on Smokeless
Tobacco (Ed.), (pp. 2757840-2757851).
Dunn, P. J. (1978). The effects of a reduced draw resistance cigarette on human smoking parameters and
alveolar CO levels. In Imperial Tobacco Limited Research Laboratory (Vol. Bates No. 880077028880077038): https://industrydocuments.library.ucsf.edu/tobacco/docs/gryy0131.
Fagan, P., Pokhrel, P., Herzog, T. A., Pagano, I. S., Franke, A. A., Clanton, M. S., . . . Moolchan, E. T. (2015).
Nicotine metabolism in young adult daily menthol and nonmenthol smokers. Nicotine & Tobacco
Research, 18(4), 437-446. doi:10.1093/ntr/ntv109
Fan, L., Balakrishna, S., Jabba, S. V., Bonner, P. E., Taylor, S. R., Picciotto, M. R., & Jordt, S. E. (2016).
Menthol decreases oral nicotine aversion in C57BL/6 mice through a TRPM8-dependent
mechanism. Tobacco Control, 25(Suppl 2), ii50-ii54. doi:10.1136/tobaccocontrol-2016-053209
Fant, R. V., Henningfield, J. E., Nelson, R. A., & Pickworth, W. B. (1999). Pharmacokinetics and
pharmacodynamics of moist snuff in humans. Tobacco Control, 8(4), 387-392.
Foulds, J., Hooper, M. W., Pletcher, M. J., & Okuyemi, K. S. (2010). Do smokers of menthol cigarettes find
it harder to quit smoking? Nicotine & Tobacco Research, 12 Suppl 2, S102-109.
doi:10.1093/ntr/ntq166
Giovino, G. A., Villanti, A. C., Mowery, P. D., Sevilimedu, V., Niaura, R. S., Vallone, D. M., & Abrams, D. B.
(2015). Differential trends in cigarette smoking in the USA: is menthol slowing progress?
Tobacco Control, 24(1), 28-37. doi:10.1136/tobaccocontrol-2013-051159
Gross, J., Lee, J., & Stitzer, M. L. (1997). Nicotine-containing versus de-nicotinized cigarettes: effects on
craving and withdrawal. Pharmacology Biochemistry and Behavior, 57(1-2), 159-165.

Page 15 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
Ha, M. A., Smith, G. J., Cichocki, J. A., Fan, L., Liu, Y. S., Caceres, A. I., . . . Morris, J. B. (2015). Menthol
attenuates respiratory irritation and elevates blood cotinine in cigarette smoke exposed mice.
PloS One, 10(2), e0117128. doi:10.1371/journal.pone.0117128
Hammond, D., Fong, G. T., Cummings, K. M., O'Connor, R. J., Giovino, G. A., & McNeill, A. (2006).
Cigarette yields and human exposure: a comparison of alternative testing regimens. Cancer
Epidemiology, Biomarkers and Prevention, 15(8), 1495-1501. doi:10.1158/1055-9965.EPI-060047
Harris, A. C., Stepanov, I., Pentel, P. R., & Lesage, M. G. (2012). Delivery of nicotine in an extract of a
smokeless tobacco product reduces its reinforcement-attenuating and discriminative stimulus
effects in rats. Psychopharmacology, 220(3), 565-576. doi:10.1007/s00213-011-2514-y
Hatsukami, D. K., Keenan, R. M., & Anton, D. J. (1988). Topographical features of smokeless tobacco use.
Psychopharmacology, 96(3), 428-429. doi:Doi 10.1007/Bf00216076
Henningfield, J. E., Fant, R. V., & Tomar, S. L. (1997). Smokeless tobacco: an addicting drug. Advances in
Dental Research, 11(3), 330-335.
Henningfield, J. E., Hatsukami, D. K., Zeller, M., & Peters, E. (2011). Conference on abuse liability and
appeal of tobacco products: conclusions and recommendations. Drug and Alcohol Dependence,
116(1-3), 1-7. doi:10.1016/j.drugalcdep.2010.12.009
Henningfield, J. E., Miyasato, K., & Jasinski, D. R. (1985). Abuse liability and pharmacodynamic
characteristics of intravenous and inhaled nicotine. Journal of Pharmacology and Experimental
Therapeutics, 234(1), 1-12.
Henningfield, J. E., Radzius, A., & Cone, E. J. (1995). Estimation of available nicotine content of six
smokeless tobacco products. Tobacco Control, 4(1), 57-61. doi:10.1136/tc.4.1.57
Henningfield, J. E., Radzius, A., Cooper, T. M., & Clayton, R. R. (1990). Drinking coffee and carbonated
beverages blocks absorption of nicotine from nicotine polacrilex gum. JAMA, 264(12), 15601564.
Hersey, J. C., Ng, S. W., Nonnemaker, J. M., Mowery, P., Thomas, K. Y., Vilsaint, M. C., . . . Haviland, M. L.
(2006). Are menthol cigarettes a starter product for youth? Nicotine & Tobacco Research, 8(3),
403-413. doi:10.1080/14622200600670389
Hersey, J. C., Nonnemaker, J. M., & Homsi, G. (2010). Menthol cigarettes contribute to the appeal and
addiction potential of smoking for youth. Nicotine & Tobacco Research, 12 Suppl 2, S136-146.
doi:10.1093/ntr/ntq173
Higgins, S. T., Heil, S. H., Sigmon, S. C., Tidey, J. W., Gaalema, D. E., Hughes, J. R., . . . Priest, J. S. (2017).
Addiction potential of cigarettes with reduced nicotine content in populations with psychiatric
disorders and other vulnerabilities to tobacco addiction. JAMA Psychiatry, 74(10), 1056-1064.
Hiriji, T., & Hook, R. G. (1980). Effects of paper permeability, filtration, and tip ventilation on deliveries,
impact, and irritation. BAT. In Brown & Williamson (Vol. Bates No.650331009):
http://industrydocuments.library.ucsf.edu/tobacco/docs/zrln0131.
Hoffman, A. C., & Miceli, D. (2011). Menthol cigarettes and smoking cessation behavior. Tobacco
Induced Diseases, 9 Suppl 1, S6. doi:10.1186/1617-9625-9-S1-S6
Hoffman, A. C., & Simmons, D. (2011). Menthol cigarette smoking and nicotine dependence. Tobacco
Induced Diseases, 9 Suppl 1, S5. doi:10.1186/1617-9625-9-S1-S5

Page 16 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
Jarvis, M. J., Boreham, R., Primatesta, P., Feyerabend, C., & Bryant, A. (2001). Nicotine yield from
machine-smoked cigarettes and nicotine intakes in smokers: evidence from a representative
population survey. Journal of the National Cancer Institute, 93(2), 134-138.
Kay, D. L. C., & Morgan, W. T. (1994). New understanding of perception of draw archived by reviewing
in-house-studies. In J. H. Robinson & J. D. deBethizy (Eds.), RJ Reynolds (Vol. Bates No.
512055403-512055471): https://industrydocuments.library.ucsf.edu/tobacco/docs/rhgl0089.
Kozlowski, L. T., Frecker, R. C., Khouw, V., & Pope, M. A. (1980). The misuse of 'less-hazardous' cigarettes
and its detection: hole-blocking of ventilated filters. American Journal of Public Health, 70(11),
1202-1203. doi:10.2105/ajph.70.11.1202
Kozlowski, L. T., Mehta, N. Y., Sweeney, C. T., Schwartz, S. S., Vogler, G. P., Jarvis, M. J., & West, R. J.
(1998). Filter ventilation and nicotine content of tobacco in cigarettes from Canada, the United
Kingdom, and the United States. Tobacco Control, 7(4), 369-375. doi:10.1136/tc.7.4.369
Kozlowski, L. T., & O'Connor, R. J. (2002). Cigarette filter ventilation is a defective design because of
misleading taste, bigger puffs, and blocked vents. Tobacco Control, 11, I40-I50.
Kozlowski, L. T., Rickert, W. S., Pope, M. A., Robinson, J. C., & Frecker, R. C. (1982). Estimating the yield
to smokers of tar, nicotine, and carbon monoxide from the 'lowest yield' ventilated filtercigarettes. British Journal of Addiction, 77(2), 159-165.
Kreslake, J. M., Wayne, G. F., & Connolly, G. N. (2008). The menthol smoker: tobacco industry research
on consumer sensory perception of menthol cigarettes and its role in smoking behavior.
Nicotine & Tobacco Research, 10(4), 705-715. doi:10.1080/14622200801979134
Long, L. L. (1955). Summary of results on ventilated cigarettes. In Ness Motley Law Firm (Vol. Bates No.
1001900842): http://industrydocuments.library.ucsf.edu/tobacco/docs/nrjd0040.
MacDougall, J. M., Fandrick, K., Zhang, X., Serafin, S. V., & Cashman, J. R. (2003). Inhibition of human
liver microsomal (S)-nicotine oxidation by (-)-menthol and analogues. Chemical Research in
Toxicology, 16(8), 988-993. doi:10.1021/tx0340551
Markou, A. (2008). Review. Neurobiology of nicotine dependence. Philosophical Transactions of the
Royal Society of London. Series B, Biological Sciences, 363(1507), 3159-3168.
doi:10.1098/rstb.2008.0095
Mercincavage, M., Souprountchouk, V., Tang, K. Z., Dumont, R. L., Wileyto, E. P., Carmella, S. G., . . .
Strasser, A. A. (2016). A randomized controlled trial of progressively reduced nicotine content
cigarettes on smoking behaviors, biomarkers of exposure, and subjective ratings. Cancer
Epidemiology, Biomarkers and Prevention, 25(7), 1125-1133. doi:10.1158/1055-9965.EPI-151088
Minaker, L. M., Ahmed, R., Hammond, D., & Manske, S. (2014). Flavored tobacco use among Canadian
students in grades 9 through 12: prevalence and patterns from the 2010-2011 youth smoking
survey. Preventing Chronic Disease, 11, E102. doi:10.5888/pcd11.140094
Muscat, J. E., Chen, G., Knipe, A., Stellman, S. D., Lazarus, P., & Richie, J. P., Jr. (2009). Effects of menthol
on tobacco smoke exposure, nicotine dependence, and NNAL glucuronidation. Cancer
Epidemiology, Biomarkers and Prevention, 18(1), 35-41. doi:10.1158/1055-9965.EPI-08-0744
Nair, M. K., Chetty, D. J., Ho, H., & Chien, Y. W. (1997). Biomembrane permeation of nicotine:
mechanistic studies with porcine mucosae and skin. Journal of Pharmaceutical Sciences, 86(2),
257-262.
Page 17 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
National Cancer Institute. (2001) Smoking and tobacco control monograph no. 13. Risks associated with
smoking cigarettes with low machine-measured yields of tar and nicotine. In, Smoking and
Tobacco Control (NIH Pub.No. 02-5074 ed.). Bethesda, MD: U.S. Department of Health and
Human Services, National Institutes of Health, National Cancer Institute.
Nielsen, H. M., & Rassing, M. R. (2002). Nicotine permeability across the buccal TR146 cell culture model
and porcine buccal mucosa in vitro: effect of pH and concentration. European Journal of
Pharmaceutical Sciences, 16(3), 151-157.
Nonnemaker, J., Hersey, J., Homsi, G., Busey, A., Allen, J., & Vallone, D. (2013). Initiation with menthol
cigarettes and youth smoking uptake. Addiction, 108(1), 171-178. doi:10.1111/j.13600443.2012.04045.x
Oliver, A. J., Jensen, J. A., Vogel, R. I., Anderson, A. J., & Hatsukami, D. K. (2013). Flavored and
nonflavored smokeless tobacco products: rate, pattern of use, and effects. Nicotine & Tobacco
Research, 15(1), 88-92. doi:10.1093/ntr/nts093
Pereira, E. J., Sim, L., Driver, H., Parker, C., & Fitzpatrick, M. (2013). The effect of inhaled menthol on
upper airway resistance in humans: a randomized controlled crossover study. Canadian
Respiratory Journal, 20(1), e1-4.
Perkins, K. A., Grobe, J. E., Epstein, L. H., Caggiula, A., Stiller, R. L., & Jacob, R. G. (1993). Chronic and
acute tolerance to subjective effects of nicotine. Pharmacology Biochemistry and Behavior,
45(2), 375-381.
Philip Morris. (1989). Korea product Tests: U.S. Marboro Lights vs. 9 mg Marlboro Lights, 9mg Marlboro
Lights vs. 9 mg Marboro Lights with charcoal. In (Vol. Bates No. 2504034439-2504034464):
https://industrydocuments.library.ucsf.edu/tobacco/docs/fggh0045.
Pickworth, W. B., Fant, R. V., Nelson, R. A., Rohrer, M. S., & Henningfield, J. E. (1999). Pharmacodynamic
effects of new de-nicotinized cigarettes. Nicotine & Tobacco Research, 1(4), 357-364.
Pickworth, W. B., Rosenberry, Z. R., Gold, W., & Koszowski, B. (2014). Nicotine absorption from
smokeless tobacco modified to adjust pH. Journal of Addiction Research and Therapy, 5(3),
1000184. doi:10.4172/2155-6105.1000184
Richter, P., Hodge, K., Stanfill, S., Zhang, L., & Watson, C. (2008). Surveillance of moist snuff: total
nicotine, moisture, pH, un-ionized nicotine, and tobacco-specific nitrosamines. Nicotine &
Tobacco Research, 10(11), 1645-1652. doi:10.1080/14622200802412937
Rock, V. J., Davis, S. P., Thorne, S. L., Asman, K. J., & Caraballo, R. S. (2010). Menthol cigarette use among
racial and ethnic groups in the United States, 2004-2008. Nicotine & Tobacco Research, 12 Suppl
2, S117-124. doi:10.1093/ntr/ntq204
Smith, S. S., Fiore, M. C., & Baker, T. B. (2014). Smoking cessation in smokers who smoke menthol and
non-menthol cigarettes. Addiction, 109(12), 2107-2117. doi:10.1111/add.12661
Song, M. A., Benowitz, N. L., Berman, M., Brasky, T. M., Cummings, K. M., Hatsukami, D. K., . . . Shields,
P. G. (2017). Cigarette filter ventilation and its relationship to increasing rates of lung
adenocarcinoma. Journal of the National Cancer Institute, 109(12). doi:10.1093/jnci/djx075
Squier, C. A., Mantz, M. J., & Wertz, P. W. (2010). Effect of menthol on the penetration of tobacco
carcinogens and nicotine across porcine oral mucosa ex vivo. Nicotine & Tobacco Research,
12(7), 763-767. doi:10.1093/ntr/ntq084

Page 18 of 19

Behavioral and Clinical Pharmacology SE Reviewer Guide
Stanfill, S. B., Connolly, G. N., Zhang, L., Jia, L. T., Henningfield, J. E., Richter, P., . . . Watson, C. H. (2011).
Global surveillance of oral tobacco products: total nicotine, unionised nicotine and tobaccospecific N-nitrosamines. Tobacco Control, 20(3), e2. doi:10.1136/tc.2010.037465
Stein, J. S., Koffarnus, M. N., O'Connor, R. J., Hatsukami, D. K., & Bickel, W. K. (2018). Effects of filter
ventilation on behavioral economic demand for cigarettes: A preliminary investigation. Nicotine
& Tobacco Research, 20(10), 1278-1282. doi:10.1093/ntr/ntx164
Tomar, S. L., Giovino, G. A., & Eriksen, M. P. (1995). Smokeless tobacco brand preference and brand
switching among US adolescents and young adults. Tobacco Control, 4(1), 67-72.
doi:10.1136/tc.4.1.67
U.S. Department of Health and Human Services. (1988). The health consequences of smoking: Nicotine
addiction. A report of the Surgeon General. Retrieved from Rockville, MD:
http://profiles.nlm.nih.gov/NN/B/B/Z/D/
Villanti, A. C., Richardson, A., Vallone, D. M., & Rath, J. M. (2013). Flavored tobacco product use among
U.S. young adults. American Journal of Preventive Medicine, 44(4), 388-391.
doi:10.1016/j.amepre.2012.11.031
Watkins, S. S., Koob, G. F., & Markou, A. (2000). Neural mechanisms underlying nicotine addiction: acute
positive reinforcement and withdrawal. Nicotine & Tobacco Research, 2(1), 19-37.
Watson, C. H., Trommel, J. S., & Ashley, D. L. (2004). Solid-phase microextraction-based approach to
determine free-base nicotine in trapped mainstream cigarette smoke total particulate matter.
Journal of Agricultural and Food Chemistry, 52(24), 7240-7245. doi:10.1021/jf049455o
Wayne, G. F., & Connolly, G. N. (2004). Application, function, and effects of menthol in cigarettes: a
survey of tobacco industry documents. Nicotine & Tobacco Research, 6 Suppl 1, S43-54.
doi:10.1080/14622203310001649513
Willis, D. N., Liu, B., Ha, M. A., Jordt, S. E., & Morris, J. B. (2011). Menthol attenuates respiratory
irritation responses to multiple cigarette smoke irritants. FASEB Journal, 25(12), 4434-4444.
doi:10.1096/fj.11-188383
Wise, P. M., Breslin, P. A., & Dalton, P. (2012). Sweet taste and menthol increase cough reflex
thresholds. Pulmonary Pharmacology and Therapeutics, 25(3), 236-241.
doi:10.1016/j.pupt.2012.03.005
Zacny, J. P., Stitzer, M. L., & Yingling, J. E. (1986). Cigarette filter vent blocking: effects on smoking
topography and carbon monoxide exposure. Pharmacology Biochemistry and Behavior, 25(6),
1245-1252.

Page 19 of 19

