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(57) ABSTRACT 

The present invention generally relates to the reduction of 
the harmful e?cects of orally or transderrnally delivered 
nicotine in conventional tobacco-use cessation programs. 
More speci?cally, embodiments concern methods of reduc 
ing the harmful e?cects of nicotine intake, associated With 
conventional tobacco-use cessation programs, by providing 
tobacco products, Which contain a reduced amount of nico 
tine and/or tobacco speci?c nitrosamines (TSNAs). 
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METHOD OF REDUCING THE HARMFUL 
EFFECTS OF ORALLY OR TRANSDERMALLY 

DELIVERED NICOTINE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of, and 
claims the bene?t of priority to, international patent appli 
cation number PCT/US2004/016958, ?led May 27, 2004, 
Which designated the United States of America and Was 
published in English and Which claims the bene?t of priority 
to US. provisional patent application No. 60/475,945, ?led 
Jun. 4, 2003; this application is a continuation-in-part of and 
claims the bene?t of priority to PCT/US2005/ 10733, ?led 
Mar. 29, 2005, Which designated the United States of 
America and Was published in English and Which claims the 
bene?t of priority to No. 60/557,929, ?led Mar. 30, 2004; 
this application is a continuation-in-part of and claims the 
bene?t of priority to US. patent application Ser. No. 11/077, 
752, ?led Mar. 10, 2005, Which is a continuation of US. 
patent application Ser. No. 10/729,121, ?led Dec. 5, 2003, 
now US. Pat. No. 6,907,887, Which is a continuation of 
PCT/US2002/18040, ?led Jun. 6, 2002, Which designated 
the United States of America and Was published in English 
and Which claims the bene?t of priority to US. provisional 
application No. 60/297,154, ?led Jun. 8, 2001; and this 
application also claims the bene?t of priority to US. pro 
visional patent application No. 60/680,283, ?led May 11, 
2005. All of the aforementioned patent applications and 
provisional patent applications are hereby expressly incor 
porated by reference in their entireties. 

FIELD OF THE INVENTION 

[0002] Aspects of the invention concern tobacco-use ces 
sation programs that employ reduced nicotine tobacco prod 
ucts. More speci?cally, embodiments include methods of 
reducing nicotine and/or Tobacco Speci?c Nitrosamine 
(TSNA) consumption in a tobacco user by providing said 
tobacco user With a plurality of tobacco products, Which 
contain a reduced amount of nicotine and/or TSNAs, pref 
erably, in a step-Wise manner that gradually reduces the 
exposure of the tobacco user to nicotine and/or TSNAs. 

BACKGROUND OF THE INVENTION 

[0003] The addictive properties of tobacco products are 
largely attributable to the presence of nicotine and the 
habitual use of the delivery system (e.g., the oral ?xation 
associated With the act of smoking or cheWing tobacco, 
smoke intake, and taste). Many tobacco-use cessation pro 
grams involve the use of nicotine replacement therapy 
(NRT) products, Wherein various amounts of nicotine are 
given to the individual as a replacement for tobacco use. 
Several types of tobacco-use cessation products, Which 
involve NRT, are currently available. For example, nicotine 
patches, gums, capsules, inhalers, nasal sprays, and loZenges 
are conventional products of NRT. Although these conven 
tional products of NRT may help tobacco users by suppress 
ing the symptoms of nicotine WithdraWal, they do little to 
satisfy a tobacco user’s cravings for the habitual use of the 
delivery system. (Dotinga, Study Bursts Nicotine Gum ’s 
Bubble, HealthiHealth Scout News, Sep. 20, 2002). The 
factors involved With the habitual use of the delivery system 
are hereinafter referred to as “secondary factors of addic 
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tion.” These secondary factors of addiction are largely 
psychological and have only an incidental relationship to the 
chemical dependence on nicotine. 

[0004] In addition to the fact that conventional NRT does 
little to quell the secondary factors of addiction, NRT has 
had only limited success in enabling people to quit tobacco 
use. For example, among over-the-counter NRT gum users, 
abstinence rates Were 16.1% at 6 Weeks and 8.4% at 6 
months; Whereas, for prescription NRT gum users absti 
nence rates Were 7.7% at 6 Weeks and 7.7% at 6 months. 

(Shilfman et al., Addiction 97:505-516, 2002). Users of the 
of the NRT patch experienced only slightly better results; 
over-the counter patch users Were reported to have 19.0% 
abstinence at 6 Weeks and 9.2% at 6 months; Whereas, 
prescription NRT patch users experienced 16.0% abstinence 
at 6 Weeks and 3.0% abstinence at 6 months. Id. Others 
report slightly better results in that smoking cessation With 
patch or gum shoW veri?ed abstinence rates at 12 months in 
the range of 20%. (O’Brien, Lecture given to medical 
students at the University of Pennsylvania on Sep. 22, 1995). 
One study, hoWever, goes so far as to say that NRT is no 
longer effective in increasing long-term successful cessation 
in California smokers. (Pierce and Gilpin, Jama, 288:1260 
1264 (2002)). Clearly, it appears that tobacco addiction is a 
complex Web of psychological factors (i.e., the secondary 
factors) coupled With nicotine dependence and existing NRT 
is largely ineffective. 

[0005] By design, conventional NRT relies on tobacco 
users to gradually reduce their daily nicotine intake, While 
they mentally curb their cravings for the secondary factors 
of addiction. In practice, hoWever, many program partici 
pants only replace the addiction for tobacco With a far more 
expensive addiction to the NRT product. In some cases, 
program participants continue using the NRT product for 
long periods after the initial program has been completed 
and eventually return to tobacco products. There remains a 
need for tobacco-use cessation programs that focus on the 
secondary factors of addiction While reducing the harmful 
effects of nicotine. 

SUMMARY OF THE INVENTION 

[0006] Aspects of the present invention relate to methods 
of reducing nicotine dependence of a tobacco user by 
gradually reducing the exposure of said tobacco user to 
nicotine While maintaining use of a tobacco product. It 
should be appreciated that although TSNAs themselves may 
have some addictive properties, the primary addictive com 
ponent in tobacco is nicotine. Accordingly, throughout this 
disclosure it is intended that embodiments directed to a 
reduction in nicotine dependence or consumption of a 
tobacco user are focused on a reduction of nicotine in 

tobacco products provided to said tobacco user While 
embodiments directed to a reduction in carcinogenic poten 
tial or consumption of TSNAs by a tobacco user are focused 
on a reduction in the presence of TSNAs in tobacco products 
that are provided to the tobacco user. 

[0007] Tobacco products comprising a reduced amount of 
nicotine and/or TSNAs (e.g., N'-nitrosonornicotine (NNN), 
N'-nitrosoanatabine (NAT), N'-nitrosoanabasine (NAB), 
4 -(N-nitro somethylamino) -1 - (3 -pyridyl) -1 -butanone 
(NNK)) have been developed. These reduced nicotine and/ 
or TSNA tobacco products have been provided to tobacco 
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users in a step-Wise program that gradually reduces the 
exposure of the tobacco user to nicotine and/or TSNAs. The 
nicotine and/or TSNA consumption of a tobacco user that 
follows the methods described herein is gradually reduced 
and, preferably, the consumption of nicotine of program 
participants is reduced to a level that alloWs the tobacco user 
to quit tobacco use entirely. Accordingly, aspects of the 
invention concern the tobacco products used in the tobacco 
use cessation or nicotine and/or TSNA reduction programs 
described herein, kits that contain reduced nicotine and/or 
TSNA tobacco products, and methods of making and using 
these compositions so as to reduce the exposure of a tobacco 
user to nicotine and/or TSNAs, While maintaining use of a 

tobacco product (e.g., snuff, cheW, loose-leaf, or cigarettes). 

[0008] The reduced nicotine and/or TSNA tobacco prod 
ucts described herein can be made by a variety of methods, 
Which can be used separately or in combination. In general, 
these methods fall into three categories: “treated tobacco, 
”“selectively bred loW nicotine tobacco,” or “genetically 
modi?ed tobacco.” By “reduced nicotine and/or TSNA 
tobacco or tobacco product” is meant that the tobacco or 
tobacco product comprises an amount of nicotine and/or 
TSNAs that is less than that of the same variety of tobacco 
or tobacco product (e.g., full-?avor, light, or ultra-light) 
groWn or prepared under similar conditions, Wherein the 
tobacco and/or tobacco product has not been treated or 
modi?ed to have a reduced amount of nicotine and/or 

TSNAs. In some embodiments, a Wild-type tobacco of the 
variety that has been modi?ed, Which is groWn, harvested, 
and cured under the about the same conditions, or a refer 
ence tobacco or tobacco product (e.g., 2R4F or IM-16) is 
used as the standard by Which to determine the presence or 
absence of a particular modi?cation that reduces the amount 
of nicotine and/or TSNAs. Accordingly, some embodiments 
described herein are not bound by the mechanism or 
approach used to create the reduced nicotine and/or TSNA 
tobacco. 

[0009] In the United States, tar, nicotine, and carbon 
monoxide yields are obtained using the Federal Trade Com 
mission (FTC) smoking-machine test method, Which de?nes 
the measurement of tar as that material captured by a 
Cambridge pad When a cigarette is machine smoked, minus 
nicotine and Water (Pillsbury, et al., 1969, “Tar and nicotine 
in cigarette smoke”. J. Assoc. O?f Analytical Chem, 52, 
458-62). Speci?cally, the FTC cigarette-testing method col 
lects smoke samples by simulating puf?ng volumes of 35 ml 
of cigarette smoke for tWo seconds every 58 seconds, With 
none of the ?lter ventilation holes blocked (if any), until the 
burn line reaches the tipping paper plus 2 mm, or a line 
draWn 23 mm from the end of a non-?lter cigarette. This 
FTC smoking-machine test method has been used in the 
United States since 1967 to determine smoke cigarette yields 
for tar and nicotine. The determination of carbon monoxide 
yields in cigarette smoke Was added to this method in 1980. 

[0010] In 1967, When the FTC introduced its testing 
method, it issued a neWs release and explained that the 
purpose of the testing “is not to determine the amount of tar 
and nicotine inhaled by any human smoker, but rather to 
determine the amount of tar and nicotine generated When a 
cigarette is smoked by a machine in accordance With the 
prescribed method.” Nevertheless, the method serves an 
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important role in providing an accurate Way to rank and 
compare cigarettes according to tar, nicotine and carbon 
monoxide yields. 

[0011] The International Standards Organization (ISO) 
developed a very similar smoking-machine test method for 
tar, nicotine, and carbon monoxide yields of cigarettes (ISO, 
1991 “Cigarettes4determination of total and nicotine-free 
dry particulate matter using a routine analytical smoking 
machine” ISO: 4387:1991). 

[0012] The FTC and ISO smoking methods differ in the 
following eight areas. 

[0013] The FTC method speci?es laboratory environ 
mental conditions of 75° F.:1o F. (23.80 C.:1o C.) and 
a relative humidity of 60%:2% for both the equilibra 
tion and testing. The time of equilibration is a minimum 
of 24 hours and a maximum of 14 days. This is 
compared to the ISO speci?cations of 220 C110 C. and 
60%:2% relative humidity for equilibration, 220 C120 
C. and 60% relative humidity:5% for testing. The 
equilibration time is a minimum of 48 hours and a 
maximum of 10 days. 

[0014] The FTC de?nes the cigarette butt length as a 
minimum of 23 millimeters or the tipping paper plus 
three millimeters Whichever is longer. ISO de?nes butt 
length as the longest of 23 millimeters or tipping paper 
plus three millimeters or the ?lter plus eight millime 
ters. Both methods specify a 23-millimeter butt length 
for non-?lter cigarettes. 

[0015] ISO de?nes the position of the ashtray at 20-60 
millimeters beloW the cigarettes in the smoking 
machine. FTC does not specify a position. 

[0016] ISO speci?es a tWo-piece snap together reusable 
?lter holder. This ?lter holder contains the Cambridge 
pad and uses a synthetic rubber perforated Washer to 
partly obstruct the butt end of the cigarette. The FTC 
method de?nes the use of a Cambridge ?lter pad but 
does not specify a ?lter pad holder assembly. 

[0017] The ISO method speci?es air?oW across the 
cigarettes at the cigarette level. FTC speci?es the use of 
a monitor cigarette to adjust air?oW. 

[0018] The ISO procedure de?nes the process of Wiping 
the excess total particulate matter (TPM) out of the 
used ?lter holder. The inner surfaces of the ?lter holder 
are Wiped With tWo separate quarters of an unused 
conditioned ?lter pad. The FTC method uses the back 
side (the side opposite of the trapped TPM) to Wipe the 
inner surface of the ?lter holder. 

[0019] ISO speci?es using 20 ml per Cambridge pad of 
extraction solution to analyZe nicotine and Water in 
TPM. The FTC procedure de?nes 10 ml per Cambridge 
pad. 

[0020] ISO de?nes the internal standards for the gas 
chromatographic determination of nicotine and Water. 
The FTC procedure does not specify the internal stan 
dards. 

[0021] These differences typically result in slightly loWer 
measured deliveries for the ISO Method versus the FTC 
Method. The measured values betWeen FTC and ISO meth 
ods are Within the detection limits of the test or about no 
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greater than 0.4 mg tar and about 0.04 mg nicotine for 
cigarettes that yield over about 10 mg. 

[0022] Thus, it should also be mentioned that it is under 
stood in the art (and as used in the present disclosure) that 
When a tobacco or a tobacco product is said to “comprise”, 
“have”, or “contain” a particular amount of nicotine and/or 
TSNA, the tobacco or tobacco product itself may comprise, 
have, or contain the recited amount of nicotine and/ or TSNA 
(e.g., the amount of nicotine and/or TSNA present in the 
tobacco leaf or on the tobacco rod) or, in some contexts, the 
recited amount of nicotine and/or TSNAs is the amount of 
nicotine and/or TSNAs present in the mainstream or side 
stream smoke obtained from the tobacco or tobacco product 
using the FTC and/or ISO methodologies. 

[0023] In some embodiments, the reduced nicotine and/or 
TSNA is provided in a tobacco product as a neat formulation 
in that only one variety or type of reduced nicotine and/or 
TSNA tobacco is provided; Whereas, in other embodiments, 
the tobacco product comprises a blend or mixture of tobacco 
varieties or types of reduced nicotine and/ or TSNA tobaccos. 
Preferably, the tobacco products (e.g., a cigarette) that are 
used in the tobacco-use cessation or nicotine and/or TSNA 
reduction kits and the tobacco-use cessation or nicotine 
and/ or TSNA reduction methods described herein comprise 
a tobacco that comprises (e.g., on the leaf or tobacco rod) or 
delivers (e.g., side-stream or main-stream smoke by the FTC 
and/or ISO methods), for example, less than or equal to 1.0 
mg/g nicotine, 0.6 mg/g nicotine, 0.3 mg/ g nicotine, or 0.05 
mg/g nicotine and/or a collective content of TSNAs (e.g., 
NNN, NAT, NAB, or NNK) of less than or equal to 2.0 ug/ g, 
1.5 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. Some embodiments 
are limited to Whether the tobacco is treated tobacco, selec 
tively bred loW nicotine tobacco, or genetically modi?ed 
tobacco, hoWever, many embodiments are not so limited. 
Some embodiments also include an amount of exogenous 
nicotine. 

[0024] In some embodiments, the reduced nicotine and/or 
TSNA tobacco products, Which can be incorporated into the 
tobacco-use cessation or nicotine and/or TSNA reduction 
kits and methods described herein, are made from tobacco 
that has been treated or otherWise modi?ed to reduce the 
amount of nicotine and/or TSNAs. Examples of “treated 
tobacco” include tobacco that has been treated by microbial 
enZymatic degradation, chemical treatment, high pressure 
extraction, reconstitution, and/or ?ash curing methods. 
Examples of these methods can be found, for example, in: 
US. Pat. No. 4,557,280; US. Pat. No. 4,561,452; US. Pat. 
No. 4,848,373; US. Pat. No. 4,183,364; US. Pat. No. 
4,215,706; US. Pat. No. 5,803,081; US. Pat. No. 6,202,649; 
US. Pat. No. 6,425,401; US. Pat. No. 5,713,376; US. Pat. 
No. 6,338,348; US. Pat. No. 6,834,654; US. patent appli 
cation Ser. No. 10/943,346, US. patent application Ser. No. 
10/719,295 and WO 05/018307, Which designated the 
United States and Was published in English. The aforemen 
tioned patents and patent applications are hereby expressly 
incorporated by reference in their entireties. The reduced 
nicotine and/or TSNA tobaccos described above can be 
blended With conventional tobacco and/or can include 
extenders, ?llers, tobacco substitutes (e.g., tomato or rose 
mary poWder), stems, and scrap tobacco and can contain 
exogenous nicotine. The treated tobacco that can be used in 
the methods described herein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
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smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g nicotine, 0.6 mg/g nicotine, 0.3 
mg/g nicotine, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 2.0 ug/g, 1.5 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 
ug/ g. Similarly, tobacco products that comprise the treated 
tobacco above can be used in the tobacco-use cessation or 
nicotine and/ or TSNA reduction kits and methods described 
herein. These tobacco products may comprise (e.g., on the 
leaf or tobacco rod) or deliver (e.g., side-stream or main 
stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 1.0 mg/g nicotine, 0.6 mg/g 
nicotine, 0.3 mg/g nicotine, or 0.05 mg/ g nicotine and/or a 
collective content of TSNAs (e.g., NNN, NAT, NAB, or 
NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 
2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. 

[0025] Desirably, the reduced nicotine and/or TSNA 
tobacco products, Which can be incorporated into the 
tobacco-use cessation or nicotine and/or TSNA reduction 
kits and methods described herein, are made from “selec 
tively bred loW nicotine tobacco.” For example, some 
embodiments described herein comprise “selectively bred 
loW nicotine tobacco,” such as loW nicotine burley varieties 
(e.g., Burley 21 LA), loW nicotine ?ue-cured varieties (e.g., 
NC-13 or LA FC53), loW nicotine air-cured varieties (e.g., 
N506) or loW nicotine oriental varieties (e.g., Nevrokop or 
Melnik varieties). Tobacco products comprising tobacco that 
has been selectively bred or groWn to have a reduced amount 
of nicotine and/or TSNAs can also be blended With conven 
tional tobacco and/or can include extenders, ?llers, tobacco 
substitutes (e.g., tomato or rosemary poWder), stems, and 
scrap tobacco and can contain exogenous nicotine. The 
selectively bred loW nicotine tobacco that can be used in the 
methods described herein can comprise (e.g., on the leaf or 
tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g nicotine, 0.6 mg/g nicotine, 0.3 
mg/g nicotine, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 2.0 ug/g, 1.5 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 
ug/g. Similarly, tobacco products that comprise the selec 
tively bred loW nicotine tobacco above can be used in the 
tobacco-use cessation or nicotine and/or TSNA reduction 
kits and methods described herein. These tobacco products 
may comprise (e.g., on the leaf or tobacco rod) or deliver 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods), for example, less than or equal to 1.0 mg/g 
nicotine, 0.6 mg/g nicotine, 0.3 mg/g nicotine, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. 

[0026] Preferably, the reduced nicotine and/or TSNA 
tobacco products, Which can be incorporated into the 
tobacco-use cessation or nicotine and/or TSNA reduction 
kits and methods described herein, are made from tobacco 
that has been genetically modi?ed to comprise a reduced 
amount of nicotine and/or TSNAs. In some embodiments, 
the “genetically modi?ed” tobacco comprises an exogenous 
nucleic acid that encodes a protein in the nicotine biosyn 
thesis pathWay (e.g., A622, quinolate phosphoribosyl trans 
ferase (QPTase), putrescene N-methyl transferase 
(PMTase), N-methylputrescene oxidase, ornithine decar 
boxylase, S-adenosylmethionine synthetase, NADH dehy 
drogenase, phosphoribosylanthranilate isomerase) or a frag 
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ment thereof. The exogenous nucleic acid that encodes a 
protein in the nicotine biosynthesis pathway or a fragment 
thereof (e.g., 25, 30, 50, 75, 100, 200, or 500 consecutive 
nucleotides in length) can be incorporated into a construct 
that inhibits the production of nicotine by many different 
modalities, depending on the construct (e.g., antisense, RNA 
interference, co-suppression, and/or molecular decoy), When 
said construct is introduced into a tobacco plant cell (e.g., by 
bacterial or biolistic transformation) and a transgenic plant 
is regenerated from the transformants. Exemplary methods 
for creating “genetically modi?ed tobacco” include the 
approaches described in, for example, WO98/56923; US. 
Pat. Nos. 6,586,661; 6,423,520; 6,907,887; and US. patent 
application Ser. Nos. 09/963,340; 10/356,076; 09/941,042; 
10/363,069; 10/729,121; 10/943,346; 11/077,752; WO00/ 
67558, Which designated the United States and Was pub 
lished in English; US. Pat. Nos. 5,684,241; 5,369,023; 
5,260,205; and 6,700,040, all of Which are hereby expressly 
incorporated by reference in their entireties. Tobacco prod 
ucts comprising tobacco that has been genetically modi?ed 
to have a reduced amount of nicotine and/or TSNAs can also 
be blended With conventional tobacco and/or can include 
extenders, ?llers, tobacco substitutes (e.g., tomato or rose 
mary poWder), stems, and scrap tobacco and can include 
exogenous nicotine. The genetically modi?ed tobacco that 
can be used in the methods described herein can comprise 
(e. g., on the leaf or tobacco rod) or deliver (e.g., side-stream 
or main-stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 1.0 mg/g nicotine, 0.6 mg/ g 
nicotine, 0.3 mg/g nicotine, or 0.05 mg/ g nicotine and/or a 
collective content of TSNAs (e.g., NNN, NAT, NAB, or 
NNK) of less than or equal to 2.0 ug/g, 1.5 ug/g, 1.0 ug/g, 
0.5 ug/g, or 0.2 ug/ g. Similarly, tobacco products that 
comprise the genetically modi?ed tobacco above can be 
used in the tobacco-use cessation or nicotine and/or TSNA 
reduction kits and methods described herein. These tobacco 
products may comprise (e.g., on the leaf or tobacco rod) or 
deliver (e.g., side-stream or main-stream smoke by the FTC 
and/or ISO methods), for example, less than or equal to 1.0 
mg/g nicotine, 0.6 mg/g nicotine, 0.3 mg/ g nicotine, or 0.05 
mg/g nicotine and/or a collective content of TSNAs (e.g., 
NNN, NAT, NAB, or NNK) of less than or equal to 5.0 ug/ g, 
4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. 

[0027] As described above, some of the tobaccos 
described herein contain an amount of exogenous nicotine. 
More speci?cally, some of the tobaccos described herein 
comprise an amount of exogenous nicotine (e.g., nicotine 
prepared by extraction of conventional tobacco or syntheti 
cally prepared nicotine) so as to adjust the content of the 
nicotine in the tobacco to a desirable level, Which alloWs for 
?ne adjustments in the amount of nicotine present in a 
tobacco product that comprises this tobacco and, accord 
ingly, ?ne adjustments in the amount of nicotine provided to 
a tobacco user. Preferably, the tobacco is maintained in a 
microbe-free environment after addition of the exogenous 
nicotine so as to prevent the accumulation of TSNAs. 
Accordingly, the tobacco products described herein can 
include exogenous nicotine and the tobacco-use cessation 
kits and tobacco-use cessation methods described herein can 
include these exogenous nicotine-containing tobacco prod 
ucts. 

[0028] Some embodiments concern methods of making 
the tobacco products described herein. By some approaches, 
a blended reduced nicotine tobacco is made by providing a 
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?rst tobacco, Which can be a conventional tobacco or a 
modi?ed tobacco as described above (e.g., a treated tobacco, 
a selectively bred loW nicotine tobacco, or a genetically 
modi?ed tobacco); providing a second tobacco, Which can 
be a conventional tobacco or a modi?ed tobacco as 

described above (e.g., a treated tobacco, a loW nicotine 
selectively bred tobacco, or a genetically modi?ed tobacco); 
and blending the ?rst and second tobaccos so as to obtain a 
reduced nicotine and/or TSNA blended tobacco. Tobacco 
products and tobacco-use cessation or nicotine and/ or TSNA 
reduction kits that comprise the blended reduced nicotine 
and/or TSNA tobacco produced by this method are also 
provided. The blended reduced nicotine and/or TSNA 
tobacco products can comprise treated tobacco, selectively 
bred loW nicotine tobacco, or genetically modi?ed tobacco 
or combinations thereof. The blended tobacco products can 
also include exogenous nicotine. The blended tobacco that 
can be used in the methods described herein can comprise 
(e.g., on the leaf or tobacco rod) or deliver (e.g., side-stream 
or main-stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 1.0 mg/g nicotine, 0.6 mg/g 
nicotine, 0.3 mg/g nicotine, or 0.05 mg/ g nicotine and/or a 
collective content of TSNAs (e.g., NNN, NAT, NAB, or 
NNK) of less than or equal to 2.0 ug/g, 1.5 ug/g, 1.0 ug/g, 
0.5 ug/g, or 0.2 ug/g. Similarly, tobacco products that 
comprise the blended tobacco above can be used in the 
tobacco-use cessation or nicotine and/or TSNA reduction 
kits and methods described herein. These tobacco products 
may comprise (e.g., on the leaf or tobacco rod) or deliver 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods), for example, less than or equal to 1.0 mg/g 
nicotine, 0.6 mg/g nicotine, 0.3 mg/g nicotine, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. 

[0029] Additional embodiments include tobacco-use ces 
sation or nicotine and/ or TSNA reduction kits that comprise 
one or more of the reduced nicotine and/or TSNA tobacco 
products described herein. Although some embodiments 
comprise a tobacco-use cessation or nicotine and/or TSNA 
reduction kit that comprises only one tobacco product that 
comprises a tobacco that has a reduced amount of nicotine 
and/or TSNAs, as compared to a conventional tobacco of the 
same variety groWn under the same conditions; preferred 
embodiments include tobacco-use cessation or nicotine and/ 
or TSNA reduction kits that comprise a plurality of tobacco 
products, Wherein at least tWo of said tobacco products 
comprise different amounts of nicotine and/or TSNAs. 

[0030] Some tobacco-use cessation or nicotine and/or 
TSNA reduction kits comprise, for example, a conventional 
tobacco product and a ?rst reduced nicotine and/or TSNA 
tobacco product, Wherein the ?rst reduced nicotine and/or 
TSNA tobacco product comprises less nicotine and/or 
TSNAs than the conventional tobacco product. The ?rst 
reduced nicotine and/or TSNA tobacco product (e.g., a 
cigarette) or a tobacco therein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so 
long as the amount of nicotine and/or TSNAs in or delivered 
by the ?rst tobacco product is less than the amount of 
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nicotine and/or TSNAs in or delivered by the conventional 
tobacco product. The ?rst reduced nicotine and/or TSNA 
tobacco product can comprise treated tobacco, selectively 
bred loW nicotine tobacco, or genetically modi?ed tobacco 
or combinations thereof. The ?rst tobacco product can also 
include exogenous nicotine. 

[0031] Other embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction kits that comprise a 
conventional tobacco product, a ?rst reduced nicotine and/or 
TSNA tobacco product and a second reduced nicotine and/or 
TSNA tobacco product, Wherein the ?rst reduced nicotine 
and/ or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the conventional tobacco product and the 
second reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/or TSNAs than the ?rst reduced 
nicotine and/or TSNA tobacco product. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g and the 
second reduced nicotine and/or TSNA tobacco product can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/ g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/g, 0.5 ug/ g, or 0.2 ug/g so long as the amount of nicotine 
and/ or TSNAs in or delivered by the ?rst tobacco product is 
less than the amount of nicotine and/or TSNAs in or 
delivered by the conventional tobacco product and the 
amount of nicotine and/or TSNAs in or delivered by the 
second tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the ?rst tobacco product. 
The ?rst and/or second reduced nicotine and/or TSNA 
tobacco products can comprise treated tobacco, selectively 
bred loW nicotine tobacco, or genetically modi?ed tobacco 
or combinations thereof. These tobacco products can also 
include exogenous nicotine. 

[0032] More embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction kits that comprise a 
conventional tobacco product, a ?rst reduced nicotine and/or 
TSNA tobacco product, a second reduced nicotine and/or 
TSNA tobacco product, and a third reduced nicotine and/or 
TSNA tobacco product, Wherein the ?rst reduced nicotine 
and/ or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the conventional tobacco product, the second 
reduced nicotine and/or TSNA tobacco product comprises 
less nicotine and/or TSNAs than the ?rst reduced nicotine 
and/ or TSNA tobacco product and the third reduced nicotine 
and/ or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the second reduced nicotine and/or TSNA 
tobacco product. The ?rst reduced nicotine and/or TSNA 
tobacco product (e.g., a cigarette) or a tobacco therein can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/ g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
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ug/g, 0.5 ug/g, or 0.2 ug/g; the second reduced nicotine 
and/or TSNA tobacco product can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; and 
the third reduced nicotine and/ or TSNA tobacco product can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/ g, 0.5 ug/g, or 0.2 ug/ g so long as the amount of nicotine 
and/or TSNAs in or delivered by the ?rst tobacco product is 
less than the amount of nicotine and/or TSNAs in or 
delivered by the conventional tobacco product, the amount 
of nicotine and/or TSNAs in or delivered by the second 
tobacco product is less than the amount of nicotine and/or 
TSNAs in or delivered by the ?rst tobacco product, and the 
amount of nicotine and/or TSNAs in or delivered by the 
third tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the second tobacco prod 
uct. The ?rst, second, and/or third reduced nicotine and/or 
TSNA tobacco products can comprise treated tobacco, selec 
tively bred loW nicotine tobacco, or genetically modi?ed 
tobacco or combinations thereof. These tobacco products 
can also include exogenous nicotine. 

[0033] Still more embodiments include tobacco-use ces 
sation or nicotine and/ or TSNA reduction kits that comprise 
a conventional tobacco product, a ?rst reduced nicotine 
and/or TSNA tobacco product, a second reduced nicotine 
and/or TSNA tobacco product, a third reduced nicotine 
and/or TSNA tobacco product and a fourth reduced nicotine 
and/or TSNA tobacco product, Wherein the ?rst reduced 
nicotine and/or TSNA tobacco product comprises less nico 
tine and/or TSNAs than the conventional tobacco product, 
the second reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/or TSNAs than the ?rst reduced 
nicotine and/or TSNA tobacco product, the third reduced 
nicotine and/or TSNA tobacco product comprises less nico 
tine and/or TSNAs than the second reduced nicotine and/or 
TSNA tobacco product, and the fourth reduced nicotine 
and/or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the third reduced nicotine and/or TSNA 
tobacco product. The ?rst reduced nicotine and/or TSNA 
tobacco product (e.g., a cigarette) or a tobacco therein can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/g, 0.5 ug/g, or 0.2 ug/g; the second reduced nicotine 
and/or TSNA tobacco product can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3-0 ug/g, 2-0 ug/g, 1-0 ug/g, 0-5 ug/g, Or 0-2 ug/g; the 
third reduced nicotine and/or TSNA tobacco product can 
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comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/ g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/g, 0.5 ug/g, or 0.2 ug/ g; and the fourth reduced nicotine 
and/ or TSNA tobacco product can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so 
long as the amount of nicotine and/or TSNAs in or delivered 
by the ?rst tobacco product is less than the amount of 
nicotine and/or TSNAs in or delivered by the conventional 
tobacco product, the amount of nicotine and/or TSNAs in or 
delivered by the second tobacco product is less than the 
amount of nicotine and/or TSNAs in or delivered by the ?rst 
tobacco product, the amount of nicotine and/or TSNAs in or 
delivered by the third tobacco product is less than the 
amount of nicotine and/or TSNAs in or delivered by the 
second tobacco product, and the amount of nicotine and/or 
TSNAs in or delivered by the fourth tobacco product is less 
than the amount of nicotine and/ or TSNAs in or delivered by 
the third tobacco product. The ?rst, second, third, and/or 
fourth reduced nicotine and/or TSNA tobacco products can 
comprise treated tobacco, selectively bred loW nicotine 
tobacco, or genetically modi?ed tobacco or combinations 
thereof. These tobacco products can also include exogenous 
nicotine. 

[0034] Preferred tobacco-use cessation or nicotine and/or 
TSNA reduction kits comprise, hoWever, a ?rst reduced 
nicotine and/or TSNA tobacco product, Wherein the ?rst 
reduced nicotine and/or TSNA tobacco product comprises 
less nicotine and/or TSNAs than a conventional tobacco 
product. That is, in some embodiments, the tobacco-use 
cessation or nicotine and/or TSNA reduction kits do not 
contain a conventional tobacco product. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
a tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. The ?rst 
reduced nicotine and/or TSNA tobacco products can com 
prise treated tobacco, selectively bred loW nicotine tobacco, 
or genetically modi?ed tobacco or combinations thereof. 
The ?rst tobacco product can also include exogenous nico 
tine. 

[0035] Other embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction kits that comprise a ?rst 
reduced nicotine and/or TSNA tobacco product and a second 
reduced nicotine and/or TSNA tobacco product, Wherein the 
second reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/or TSNAs than the ?rst reduced 
nicotine and/or TSNA tobacco product. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
a tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
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equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g and the 
second reduced nicotine and/or TSNA tobacco product or a 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so long as 
the amount of nicotine and/ or TSNAs in or delivered by the 
second tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the ?rst tobacco product. 
The ?rst and/or second reduced nicotine and/or TSNA 
tobacco products can comprise treated tobacco, selectively 
bred loW nicotine tobacco, or genetically modi?ed tobacco 
or combinations thereof. These tobacco products can also 
include exogenous nicotine. 

[0036] More embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction kits that comprise a ?rst 
reduced nicotine and/or TSNA tobacco product, a second 
reduced nicotine and/or TSNA tobacco product, and a third 
reduced nicotine and/or TSNA tobacco product, Wherein the 
second reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/or TSNAs than the ?rst reduced 
nicotine and/or TSNA tobacco product and the third reduced 
nicotine and/or TSNA tobacco product comprises less nico 
tine and/or TSNAs than the second reduced nicotine and/or 
TSNA tobacco product. The ?rst reduced nicotine and/or 
TSNA tobacco product (e.g., a cigarette) or tobacco therein 
can comprise (e.g., on the leaf or tobacco rod) or deliver 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods), for example, less than or equal to 1.0 mg/g, 
0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/ g, 0.5 ug/g, or 0.2 ug/g; the second reduced nicotine 
and/or TSNA tobacco product or tobacco therein can com 
prise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/g, 0.5 ug/g, or 0.2 ug/g; and the third reduced nicotine 
and/or TSNA tobacco product or a tobacco therein can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/ g, 0.5 ug/g, or 0.2 ug/ g so long as the amount of nicotine 
and/or TSNAs in or delivered by the second tobacco product 
is less than the amount of nicotine and/or TSNAs in or 
delivered by the ?rst tobacco product, and the amount of 
nicotine and/or TSNAs in or delivered by the third tobacco 
product is less than the amount of nicotine and/ or TSNAs in 
or delivered by the second tobacco product. The ?rst, 
second, and/or third reduced nicotine and/ or TSNA tobacco 
products can comprise treated tobacco, selectively bred loW 
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nicotine tobacco, or genetically modi?ed tobacco or com 
binations thereof. These tobacco products can also include 
exogenous nicotine. 

[0037] Still more embodiments include tobacco-use ces 
sation or nicotine and/ or TSNA reduction kits that comprise 
a ?rst reduced nicotine and/or TSNA tobacco product, a 
second reduced nicotine and/or TSNA tobacco product, a 
third reduced nicotine and/or TSNA tobacco product and a 
fourth reduced nicotine and/or TSNA tobacco product, 
Wherein the second reduced nicotine and/or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the ?rst 
reduced nicotine and/or TSNA tobacco product, the third 
reduced nicotine and/or TSNA tobacco product comprises 
less nicotine and/ or TSNAs than the second reduced nicotine 
and/ or TSNA tobacco product, and the fourth reduced nico 
tine and/or TSNA tobacco product comprises less nicotine 
and/ or TSNAs than the third reduced nicotine and/or TSNA 
tobacco product. The ?rst reduced nicotine and/or TSNA 
tobacco product (e.g., a cigarette) or a tobacco therein can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/ g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/g, 0.5 ug/g, or 0.2 ug/g; the second reduced nicotine 
and/or TSNA tobacco product or a tobacco therein can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/ g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/ g, 0.5 ug/ g, or 0.2 ug/ g; the third reduced nicotine and/or 
TSNA tobacco product or a tobacco therein can comprise 
(e. g., on the leaf or tobacco rod) or deliver (e.g., side-stream 
or main-stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, 
or 0.05 mg/ g nicotine and/or a collective content of TSNAs 
(e.g., NNN, NAT, NAB, or NNK) of less than or equal to 5.0 
ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 
ug/ g; and the fourth reduced nicotine and/ or TSNA tobacco 
product or a tobacco therein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so 
long as the amount of nicotine and/or TSNAs in or delivered 
by the second tobacco product is less than the amount of 
nicotine and/or TSNAs in or delivered by the ?rst tobacco 
product, the amount of nicotine and/or TSNAs in or deliv 
ered by the third tobacco product is less than the amount of 
nicotine and/ or TSNAs in or delivered by the second tobacco 
product, and the amount of nicotine and/or TSNAs in or 
delivered by the fourth tobacco product is less than the 
amount of nicotine and/or TSNAs in or delivered by the 
third tobacco product. The ?rst, second, third, and/or fourth 
reduced nicotine and/or TSNA tobacco products can com 
prise treated tobacco, selectively bred loW nicotine tobacco, 
or genetically modi?ed tobacco or combinations thereof. 
These tobacco products can also include exogenous nico 
tine. 
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[0038] The tobacco-use cessation or nicotine and/orTSNA 
reduction kits described herein can, optionally, comprise 
instructions or guidance on use of the kit and/or tobacco-use 
cessation or nicotine and/or TSNA reduction and said 
instructions or guidance can refer the user to counseling 
programs and literature on the bene?ts of reduced exposure 
to nicotine and/or TSNAs and/or tobacco products, in gen 
eral. The instructions or guidance can be provided in said 
kits in the form of a paper, CD-ROM, DVD, video, cassette, 
Website link, or other tangible medium. Additionally, the 
tobacco products provided in said tobacco-use cessation or 
nicotine and/or TSNA reduction kits can also comprise 
indicia shoWing that the product is a member of a series of 
tobacco products to be consumed in a sequential order. 

[0039] For example, in some embodiments, the tobacco 
products and/or packaging has been labeled With a number 
or letter or symbol or other form of visually identi?able 
marker to indicate Whether the product is a conventional 
tobacco product, a ?rst tobacco product, a second tobacco 
product, a third tobacco product, or a fourth tobacco product 
to be used in said kit or otherWise in conformance With a 
tobacco-use cessation or nicotine and/or TSNA reduction 
method described herein. Preferred indicia that identi?es the 
tobacco product as a member of a series of tobacco products 
used in a tobacco-use cessation or nicotine and/or TSNA 
reduction method include visually identi?able rings or bars 
that appear on the tobacco product itself and/or the tobacco 
product packaging (see e.g., International Publication Num 
ber WO/0504ll5l, Which designates the U.S., and Was 
published in English, herein expressly incorporated by ref 
erence in its entirety) and Quest l®, Quest 2®, and Quest 
3®. The tobacco-use cessation or nicotine and/or TSNA 
reduction kits and tobacco products and packing of such can 
also comprise indicia from a regulatory agency (e.g., a 
governmental body such as the Federal Drug Administra 
tion) indicating that said kit or the tobacco products con 
tained therein have been approved for use in a tobacco-use 
cessation program. 

[0040] Other embodiments concern methods of reducing 
the nicotine and/or TSNA consumption or exposure of a 
tobacco user by providing to said tobacco user a tobacco 
product or tobacco-use cessation or nicotine and/or TSNA 
reduction kit, as described herein. In some embodiments, a 
tobacco user is identi?ed as one in need of a reduction in the 
consumption and/or exposure to nicotine and/or TSNAs. 
The identi?ed tobacco user is then provided one or more of 
the aforementioned reduced nicotine and/ or TSNA tobacco 
products and/ or tobacco-use cessation kits described herein. 
In some methods, the reduction in consumption or exposure 
to nicotine and/or TSNAs in said tobacco user is measured. 
In some methods, the abstinence from conventional tobacco 
use is measured. 

[0041] Accordingly, by some approaches, a tobacco user, 
Who is, optionally, identi?ed as one in need of a reduction in 
the consumption or exposure to nicotine and/or TSNAs, is 
provided a conventional tobacco product and then said 
tobacco user is provided a ?rst reduced nicotine and/or 
TSNA tobacco product, Wherein the ?rst reduced nicotine 
and/or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the conventional tobacco product. The ?rst 
reduced nicotine and/or TSNA tobacco product (e.g., a 
cigarette) or a tobacco therein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
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smoke by the FTC and/or ISO methods), for example, less 
than or equal to less than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 
mg/g, or 0.05 mg/ g nicotine and/or a collective content of 
TSNAs (e.g., NNN, NAT, NAB, or NNK) of less than or 
equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 
ug/g, or 0.2 ug/g. The ?rst reduced nicotine and/or TSNA 
tobacco products can comprise treated tobacco, selectively 
bred loW nicotine tobacco, or genetically modi?ed tobacco 
or combinations thereof. The ?rst tobacco product can also 
include exogenous nicotine. In some methods, the reduction 
in consumption or exposure to nicotine and/or TSNAs in 
said tobacco user is measured. In some methods, the absti 
nence from conventional tobacco use is measured. In some 

methods, a marker of nicotine addiction is measured (e.g., 
regional cerebral metabolic rate for glucose and/or cerebral 
blood ?oW, Which are measurable using positron emission 
tomography (PET)). 

[0042] Other embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction methods, Wherein a 
tobacco user, Who is, optionally, identi?ed as one in need of 
a reduction in the consumption or exposure to nicotine 
and/or TSNAs, is provided a conventional tobacco product 
and then said tobacco user is provided a conventional 
tobacco product, a ?rst reduced nicotine and/or TSNA 
tobacco product and a second reduced nicotine and/or TSNA 
tobacco product, Wherein the ?rst reduced nicotine and/or 
TSNA tobacco product comprises less nicotine and/or 
TSNAs than the conventional tobacco product and the 
second reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/or TSNAs than the ?rst reduced 
nicotine and/or TSNA tobacco product. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
a tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g and the 
second reduced nicotine and/or TSNA tobacco product or a 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so long as 
the amount of nicotine and/ or TSNAs in or delivered by the 
?rst tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the conventional tobacco 
product and the amount of nicotine and/or TSNAs in or 
delivered by the second tobacco product is less than the 
amount of nicotine and/or TSNAs in or delivered by the ?rst 
tobacco product. The ?rst and/or second reduced nicotine 
and/or TSNA tobacco products can comprise treated 
tobacco, selectively bred loW nicotine tobacco, or geneti 
cally modi?ed tobacco or combinations thereof. These 
tobacco products can also include exogenous nicotine. In 
some methods, the reduction in consumption or exposure to 
nicotine and/or TSNAs in said tobacco user is measured. In 
some methods, the abstinence from conventional tobacco 
use is measured. In some methods, a marker of nicotine 
addiction is measured (e.g., regional cerebral metabolic rate 
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for glucose and/or cerebral blood ?oW, Which are measur 
able using positron emission tomography (PET)). 

[0043] More embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction methods, Wherein a 
tobacco user, Who is, optionally, identi?ed as one in need of 
a reduction in the consumption or exposure to nicotine 
and/or TSNAs, is provided a conventional tobacco product, 
a ?rst reduced nicotine and/or TSNA tobacco product, a 
second reduced nicotine and/ or TSNA tobacco product, and 
a third reduced nicotine and/or TSNA tobacco product, 
Wherein the ?rst reduced nicotine and/or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the 
conventional tobacco product, the second reduced nicotine 
and/or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the ?rst reduced nicotine and/ or TSNA tobacco 
product and the third reduced nicotine and/ or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the 
second reduced nicotine and/or TSNA tobacco product. The 
?rst reduced nicotine and/or TSNA tobacco product (e.g., a 
cigarette) or tobacco therein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; the 
second reduced nicotine and/or TSNA tobacco product or 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; and the 
third reduced nicotine and/or TSNA tobacco product or a 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so long as 
the amount of nicotine and/ or TSNAs in or delivered by the 
?rst tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the conventional tobacco 
product, the amount of nicotine and/or TSNAs in or deliv 
ered by the second tobacco product is less than the amount 
of nicotine and/ or TSNAs in or delivered by the ?rst tobacco 
product, and the amount of nicotine and/or TSNAs in or 
delivered by the third tobacco product is less than the 
amount of nicotine and/or TSNAs in or delivered by the 
second tobacco product. The ?rst, second, and/or third 
reduced nicotine and/or TSNA tobacco products can com 
prise treated tobacco, selectively bred loW nicotine tobacco, 
or genetically modi?ed tobacco or combinations thereof. 
These tobacco products can also include exogenous nico 
tine. In some methods, the reduction in consumption or 
exposure to nicotine and/or TSNAs in said tobacco user is 
measured. In some methods, the abstinence from conven 
tional tobacco use is measured. In some methods, a marker 
of nicotine addiction is measured (e.g., regional cerebral 
metabolic rate for glucose and/or cerebral blood ?oW, Which 
are measurable using positron emission tomography (PET)). 
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[0044] Still more embodiments include tobacco-use ces 
sation or nicotine and/or TSNA reduction methods, Wherein 
a tobacco user, Who is, optionally, identi?ed as one in need 
of a reduction in the consumption or exposure to nicotine 
and/or TSNAs, is provided a conventional tobacco product, 
a ?rst reduced nicotine and/or TSNA tobacco product, a 
second reduced nicotine and/or TSNA tobacco product, a 
third reduced nicotine and/or TSNA tobacco product and a 
fourth reduced nicotine and/or TSNA tobacco product, 
Wherein the ?rst reduced nicotine and/or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the 
conventional tobacco product, the second reduced nicotine 
and/ or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the ?rst reduced nicotine and/ or TSNA tobacco 
product, the third reduced nicotine and/or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the 
second reduced nicotine and/ or TSNA tobacco product, and 
the fourth reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/ or TSNAs than the third reduced 
nicotine and/or TSNA tobacco product. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
a tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; the second 
reduced nicotine and/or TSNA tobacco product or a tobacco 
therein can comprise (e.g., on the leaf or tobacco rod) or 
deliver (e.g., side-stream or main-stream smoke by the FTC 
and/or ISO methods), for example, less than or equal to 1.0 
mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a 
collective content of TSNAs (e.g., NNN, NAT, NAB, or 
NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 
2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; the third reduced 
nicotine and/or TSNA tobacco product or a tobacco therein 
can comprise (e.g., on the leaf or tobacco rod) or deliver 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods), for example, less than or equal to 1.0 mg/g, 
0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 g/g, 
0.5 ug/g, or 0.2 ug/g; and the fourth reduced nicotine and/or 
TSNA tobacco product or a tobacco therein can comprise 
(e. g., on the leaf or tobacco rod) or deliver (e.g., side-stream 
or main-stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, 
or 0.05 mg/ g nicotine and/or a collective content of TSNAs 
(e.g., NNN, NAT, NAB, or NNK) of less than or equal to 5.0 
ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 
ug/g so long as the amount of nicotine and/or TSNAs in or 
delivered by the ?rst tobacco product is less than the amount 
of nicotine and/or TSNAs in or delivered by the conven 
tional tobacco product, the amount of nicotine and/or 
TSNAs in or delivered by the second tobacco product is less 
than the amount of nicotine and/ or TSNAs in or delivered by 
the ?rst tobacco product, the amount of nicotine and/or 
TSNAs in or delivered by the third tobacco product is less 
than the amount of nicotine and/ or TSNAs in or delivered by 
the second tobacco product, and the amount of nicotine 
and/ or TSNAs in or delivered by the fourth tobacco product 
is less than the amount of nicotine and/or TSNAs in or 
delivered by the third tobacco product. The ?rst, second, 
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third and/or fourth reduced nicotine and/or TSNA tobacco 
products can comprise treated tobacco, selectively bred loW 
nicotine tobacco, or genetically modi?ed tobacco or com 
binations thereof. These tobacco products can also include 
exogenous nicotine. In some methods, the reduction in 
consumption or exposure to nicotine and/or TSNAs in said 
tobacco user is measured. In some methods, the abstinence 
from conventional tobacco use is measured. In some meth 
ods, a marker of nicotine addiction is measured (e.g., 
regional cerebral metabolic rate for glucose and/or cerebral 
blood ?oW, Which are measurable using positron emission 
tomography (PET)). 
[0045] Preferred tobacco-use cessation or nicotine and/or 
TSNA reduction methods, hoWever, include approaches, 
Wherein a tobacco user, Who is, optionally, identi?ed as one 
in need of a reduction in the consumption or exposure to 
nicotine and/or TSNAs, is provided a ?rst reduced nicotine 
and/or TSNA tobacco product, Wherein the ?rst reduced 
nicotine and/or TSNA tobacco product comprises less nico 
tine and/or TSNAs than the conventional tobacco product. 
That is, said tobacco-use cessation or nicotine and/or TSNA 
reduction methods do not contain the step Whereby a con 
ventional tobacco product is provided. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
a tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g. The ?rst 
reduced nicotine and/or TSNA tobacco products can com 
prise treated tobacco, selectively bred loW nicotine tobacco, 
or genetically modi?ed tobacco or combinations thereof. 
The ?rst tobacco product can also include exogenous nico 
tine. In some methods, the reduction in consumption or 
exposure to nicotine and/or TSNAs in said tobacco user is 
measured. In some methods, the abstinence from conven 
tional tobacco use is measured. In some methods, a marker 
of nicotine addiction is measured (e.g., regional cerebral 
metabolic rate for glucose and/or cerebral blood ?oW, Which 
are measurable using positron emission tomography (PET)). 
[0046] Other embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction methods, Wherein a 
tobacco user, Who is, optionally, identi?ed as one in need of 
a reduction in the consumption or exposure to nicotine 
and/or TSNAs, is provided a ?rst reduced nicotine and/or 
TSNA tobacco product and a second reduced nicotine and/or 
TSNA tobacco product, Wherein the second reduced nicotine 
and/or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the ?rst reduced nicotine and/ or TSNA tobacco 
product. The ?rst reduced nicotine and/or TSNA tobacco 
product (e.g., a cigarette) or a tobacco therein can comprise 
(e.g., on the leaf or tobacco rod) or deliver (e.g., side-stream 
or main-stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, 
or 0.05 mg/ g nicotine and/or a collective content of TSNAs 
(e.g., NNN, NAT, NAB, or NNK) ofless than or equal to 5.0 
ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 
ug/ g and the second reduced nicotine and/or TSNA tobacco 
product or a tobacco therein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
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nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so 
long as the amount of nicotine and/or TSNAs in or delivered 
by the second tobacco product is less than the amount of 
nicotine and/or TSNAs in or delivered by the ?rst tobacco 
product. The ?rst and/or second reduced nicotine and/or 
TSNA tobacco products can comprise treated tobacco, selec 
tively bred loW nicotine tobacco, or genetically modi?ed 
tobacco or combinations thereof. These tobacco products 
can also include exogenous nicotine. In some methods, the 
reduction in consumption or exposure to nicotine and/or 
TSNAs in said tobacco user is measured. In some methods, 
the abstinence from conventional tobacco use is measured. 
In some methods, a marker of nicotine addiction is measured 
(e.g., regional cerebral metabolic rate for glucose and/or 
cerebral blood ?oW, Which are measurable using positron 
emission tomography (PET)). 

[0047] More embodiments include tobacco-use cessation 
or nicotine and/or TSNA reduction methods, Wherein a 
tobacco user, Who is, optionally, identi?ed as one in need of 
a reduction in the consumption or exposure to nicotine 
and/or TSNAs, is provided a ?rst reduced nicotine and/or 
TSNA tobacco product, a second reduced nicotine and/or 
TSNA tobacco product, and a third reduced nicotine and/or 
TSNA tobacco product, Wherein the second reduced nicotine 
and/ or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the ?rst reduced nicotine and/ or TSNA tobacco 
product and the third reduced nicotine and/or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the 
second reduced nicotine and/or TSNA tobacco product. The 
?rst reduced nicotine and/or TSNA tobacco product (e.g., a 
cigarette) or tobacco therein can comprise (e.g., on the leaf 
or tobacco rod) or deliver (e.g., side-stream or main-stream 
smoke by the FTC and/or ISO methods), for example, less 
than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g 
nicotine and/or a collective content of TSNAs (e.g., NNN, 
NAT, NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 
ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; the 
second reduced nicotine and/or TSNA tobacco product or 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; and the 
third reduced nicotine and/or TSNA tobacco product or a 
tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g so long as 
the amount of nicotine and/ or TSNAs in or delivered by the 
second tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the ?rst tobacco product, 
and the amount of nicotine and/or TSNAs in or delivered by 
the third tobacco product is less than the amount of nicotine 
and/or TSNAs in or delivered by the second tobacco prod 
uct. The ?rst, second, and/or third reduced nicotine and/or 
TSNA tobacco products can comprise treated tobacco, selec 
tively bred loW nicotine tobacco, or genetically modi?ed 

Jul. 20, 2006 

tobacco or combinations thereof. These tobacco products 
can also include exogenous nicotine. In some methods, the 
reduction in consumption or exposure to nicotine and/or 
TSNAs in said tobacco user is measured. In some methods, 
the abstinence from conventional tobacco use is measured. 
In some methods, a marker of nicotine addiction is measured 
(e.g., regional cerebral metabolic rate for glucose and/or 
cerebral blood ?oW, Which are measurable using positron 
emission tomography (PET)). 

[0048] Still more embodiments include tobacco-use ces 
sation or nicotine and/ or TSNA reduction methods, Wherein 
a tobacco user, Who is, optionally, identi?ed as one in need 
of a reduction in the consumption or exposure to nicotine 
and/or TSNAs, is provided a ?rst reduced nicotine and/or 
TSNA tobacco product, a second reduced nicotine and/or 
TSNA tobacco product, a third reduced nicotine and/or 
TSNA tobacco product and a fourth reduced nicotine and/or 
TSNA tobacco product, Wherein the second reduced nicotine 
and/or TSNA tobacco product comprises less nicotine and/or 
TSNAs than the ?rst reduced nicotine and/ or TSNA tobacco 
product, the third reduced nicotine and/or TSNA tobacco 
product comprises less nicotine and/or TSNAs than the 
second reduced nicotine and/ or TSNA tobacco product, and 
the fourth reduced nicotine and/or TSNA tobacco product 
comprises less nicotine and/ or TSNAs than the third reduced 
nicotine and/or TSNA tobacco product. The ?rst reduced 
nicotine and/or TSNA tobacco product (e.g., a cigarette) or 
a tobacco therein can comprise (e.g., on the leaf or tobacco 
rod) or deliver (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine 
and/or a collective content of TSNAs (e.g., NNN, NAT, 
NAB, or NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 
3.0 ug/g, 2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; the second 
reduced nicotine and/ or TSNA tobacco product or a tobacco 
therein can comprise (e.g., on the leaf or tobacco rod) or 
deliver (e.g., side-stream or main-stream smoke by the FTC 
and/or ISO methods), for example, less than or equal to 1.0 
mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a 
collective content of TSNAs (e.g., NNN, NAT, NAB, or 
NNK) of less than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 
2.0 ug/g, 1.0 ug/g, 0.5 ug/g, or 0.2 ug/g; the third reduced 
nicotine and/or TSNA tobacco product or a tobacco therein 
can comprise (e.g., on the leaf or tobacco rod) or deliver 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods), for example, less than or equal to 1.0 mg/g, 
0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/ g, 0.5 ug/g, or 0.2 ug/ g; and the fourth reduced nicotine 
and/or TSNA tobacco product or a tobacco therein can 
comprise (e.g., on the leaf or tobacco rod) or deliver (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods), for example, less than or equal to 1.0 mg/g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine and/or a collective 
content of TSNAs (e.g., NNN, NAT, NAB, or NNK) of less 
than or equal to 5.0 ug/g, 4.0 ug/g, 3.0 ug/g, 2.0 ug/g, 1.0 
ug/ g, 0.5 ug/g, or 0.2 ug/ g so long as the amount of nicotine 
and/or TSNAs in or delivered by the second tobacco product 
is less than the amount of nicotine and/or TSNAs in or 
delivered by the ?rst tobacco product, the amount of nicotine 
and/or TSNAs in or delivered by the third tobacco product 
is less than the amount of nicotine and/or TSNAs in or 
delivered by the second tobacco product, and the amount of 



US 2006/0157072 A1 

nicotine and/or TSNAs in or delivered by the fourth tobacco 
product is less than the amount of nicotine and/or TSNAs in 
or delivered by the third tobacco product. The ?rst, second, 
third, and/or fourth reduced nicotine and/or TSNA tobacco 
products can comprise treated tobacco, selectively bred loW 
nicotine tobacco, or genetically modi?ed tobacco or com 
binations thereof. These tobacco products can also include 
exogenous nicotine. In some methods, the reduction in 
consumption or exposure to nicotine and/or TSNAs in said 
tobacco user is measured. In some methods, the abstinence 
from conventional tobacco use is measured. In some meth 
ods, a marker of nicotine addiction is measured (e.g., 
regional cerebral metabolic rate for glucose and/or cerebral 
blood ?oW, Which are measurable using positron emission 
tomography (PET)). 
[0049] In some embodiments, the tobacco-use cessation or 
nicotine and/or TSNA reduction kits and tobacco use ces 
sation methods can also comprise a conventional NRT 
product (e.g., nicotine patches, nicotine gum, capsules, 
inhalers, nasal sprays, and loZenges). That is, aspects of the 
invention also include tobacco-use cessation or nicotine 
and/ or TSNA reduction kits that comprise nicotine patches, 
nicotine gum, capsules, inhalers, nasal sprays, and loZenges 
that can be used in conjunction With a tobacco product as 
described herein. It is contemplated that the ability to quit 
tobacco use can be increased by providing a conventional 
NRT product in conjunction With one or more of the tobacco 
products described herein or supplementing one or more of 
the tobacco-use cessation methods described herein With a 
conventional NRT product and a conventional NRT nico 
tine-dependence reduction strategy. For example, a tobacco 
use cessation or nicotine and/or TSNA reduction program 
can include the steps of providing a tobacco user Who has, 
optionally, been identi?ed as one in need of a reduction in 
conventional tobacco use one or more of the tobacco prod 
ucts described herein and a nicotine patch. Preferably, said 
tobacco user is provided a plurality of tobacco products 
described herein and a plurality of nicotine patches, Wherein 
at least tWo tobacco products and at least tWo nicotine 
patches have different amounts of nicotine. That is, in some 
embodiments, a tobacco user is provided a ?rst tobacco 
product that comprises a tobacco that has a reduced amount 
of nicotine (e.g., comprising on the leaf or tobacco rod or 
delivering in the side-stream or main-stream smoke, as 
determined by the FTC and/or ISO methods) less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g) and a 
nicotine patch comprising an amount of nicotine (e.g., 21 
mg, 14 mg, or 7 mg). 

[0050] In some embodiments, a tobacco user is provided 
at least tWo reduced nicotine tobacco products (e.g., a ?rst 
tobacco product comprising on the leaf or tobacco rod or 
delivering in the side-stream or main-stream smoke, as 
determined by the FTC and/or ISO methods) less than or 
equal to 1.0 mg/g nicotine and a second tobacco product 
comprising (e.g., on the leaf or tobacco rod) or delivering 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods) less than or equal to 0.6 mg/g nicotine and a 
nicotine patch (e.g., 21 mg, 14 mg, or 7 mg nicotine); and, 
in other embodiments, a tobacco user is provided at least 
three reduced nicotine tobacco products described herein, 
for example, a ?rst tobacco product comprising (e.g., on the 
leaf or tobacco rod) or delivering (e.g., side-stream or 
main-stream smoke by the FTC and/or ISO methods) less 
than or equal to 1.0 mg/ g nicotine, a second tobacco product 
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comprising (e.g., on the leaf or tobacco rod) or delivering 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods) less than or equal to 0.6 mg/g nicotine, and a 
third reduced nicotine tobacco product comprising (e.g., on 
the leaf or tobacco rod) or delivering (e.g., side-stream or 
main-stream smoke by the FTC and/or ISO methods) less 
than or equal to 0.3 mg/ g nicotine) and a nicotine patch (e. g., 
21 mg, 14 mg, or 7 mg nicotine); and, in some embodiments, 
a tobacco user is provided at least four tobacco products 
described herein, for example, a ?rst tobacco product com 
prising (e.g., on the leaf or tobacco rod) or delivering (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods) less than or equal to 1.0 mg/g nicotine, a second 
tobacco product comprising (e.g., on the leaf or tobacco rod) 
or delivering (e.g., side-stream or main-stream smoke by the 
FTC and/or ISO methods) less than or equal to 0.6 mg/g 
nicotine, a third reduced nicotine tobacco product compris 
ing (e.g., on the leaf or tobacco rod) or delivering (e.g., 
side-stream or main-stream smoke by the FTC and/or ISO 
methods) less than or equal to 0.3 mg/g nicotine, and a 
fourth reduced nicotine tobacco product comprising (e.g., on 
the leaf or tobacco rod) or delivering (e.g., side-stream or 
main-stream smoke by the FTC and/or ISO methods) less 
than or equal to 0.05 mg/g nicotine) and a nicotine patch 
(e.g., 21 mg, 14 mg, or 7 mg nicotine). Preferably, a tobacco 
user is provided a tobacco product that comprises (e.g., on 
the leaf or tobacco rod) or delivers (e.g., side-stream or 
main-stream smoke by the FTC and/or ISO methods) less 
than or equal to 0.05 mg/g nicotine and a nicotine patch 
comprising 21 mg, 14 mg, or 7 mg. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] FIG. 1. An illustration of a QPTase inhibition 
construct comprising a QPTase inhibition cassette including 
full-length QPTase coding sequence and a GUS selection 
cassette. 

[0052] FIG. 2. An illustration of a QPTase inhibition 
construct comprising a QPTase inhibition cassette including 
a 360 bp fragment of the QPTase gene and a nor?uraZone 
resistance selection cassette including a mutant phytoene 
desaturase gene (PDSM-l). 

[0053] FIG. 3. An illustration of a PMTase inhibition 
construct comprising a PMTase inhibition cassette including 
a 241 bp fragment of the PMTase gene and a nor?uraZone 
resistance selection cassette including a mutant phytoene 
desaturase gene (PDSM-l). 

[0054] FIG. 4. An illustration of an A622 inhibition con 
struct comprising an A622 inhibition cassette including a 
628 bp fragment of the A622 gene and a nor?uraZone 
resistance selection cassette including a mutant phytoene 
desaturase gene (PDSM-l). 

[0055] FIG. 5. An illustration of a QPTase/A622 double 
inhibition construct comprising a QPTase/A622 inhibition 
cassette including a 360 bp fragment of the QPTase gene and 
a 628 bp fragment of the A622 gene and a nor?uraZone 
resistance selection cassette including a mutant phytoene 
desaturase gene (PDSM-l). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0056] The present invention concerns nicotine reduction 
and/or tobacco-use cessation programs, Which involve the 
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use of modi?ed tobacco products that contain reduced 
amounts of nicotine and/or TSNAs. While most tobacco 
cessation programs rely heavily on nicotine replacement 
therapy (N RT), many of the embodiments described herein 
focus less on nicotine replacement and more on replacing 
the secondary factors of addiction such as smoke intake, oral 
?xation, and taste. An application entitled “Modifying Nico 
tine and Nitrosamine Levels in Tobacco” (WO02100199), 
Which Was published in English designating the United 
States of America and claiming priority to US. Provisional 
Application No. 60/371,635, is hereby incorporated by 
reference in its entirety. Also incorporated by reference in 
their entireties are related US. Pat. Nos. 6,586,661 and 
6,423,520. 
[0057] Some embodiments of the invention concern the 
use of loW nicotine and/ or TSNA tobacco products that have 
burning and taste characteristics that are virtually indistin 
guishable from conventional tobacco products. In some 
embodiments, taste characteristics are maintained by pro 
viding a tobacco product having an amount of tar similar to 
the amount of tar in standard tobacco products. That is, in 
some embodiments, the amount of tar in the various reduced 
nicotine and/or TSNA tobacco products (e.g., cigarettes 
comprising (e.g., on the leaf or tobacco rod) or delivering 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods) less than or equal to 1.0 mg/g, 0.6 mg/g, 0.3 
mg/g, or 0.05 mg/g nicotine) is about the same even though 
the amount of nicotine in the tobacco products differs. The 
term “about” is used in this context and others to indicate 
that minor ?uctuations in the levels of tar or other com 
pounds are acceptable (e.g., in the context of tar, the term 
can signify that less than or equal to 1 mg, 0.7 mg, 0.5 mg, 
0.25 mg, 0.1 mg, or 0.5 mg of tar higher or loWer than a set 
value is acceptable). Thus, some embodiments described 
herein include tobacco products that comprise (e.g., on the 
leaf or tobacco rod) or deliver (e.g., side-stream or main 
stream smoke by the FTC and/or ISO methods) different 
levels of nicotine (e.g., less than or equal to 1.0 mg/g, 0.6 
mg/g, 0.3 mg/g, or 0.05 mg/g nicotine) and amounts of tar 
that are Within 1 mg, 0.7 mg, 0.5 mg, 0.25 mg, 0.1 mg, or 
0.05 mg higher or loWer than a set value (e.g., 9 mg/g, 10 
mg/g, 11 mg/g, or 12 mg/g) among different tobacco prod 
ucts. Tobacco use cessation programs that utiliZe these 
tobacco products are also embodiments. 

[0058] While there are many Ways to create reduced 
nicotine and/or TSNA products, the preferred methods use 
techniques in plant genetic engineering to reduce or elimi 
nate enZymes involved in nicotine biosynthesis. Preferably, 
techniques in plant genetic engineering are used to selec 
tively reduce the amount of an enZyme involved in nicotine 
biosynthesis, (e.g., the enZyme quinolate phosphoribosyl 
transferase (QPTase), Which is involved in the production of 
nicotine at the root cortex). There may be many Ways to 
reduce levels of QPTase in tobacco plants, given the teach 
ings described herein and the level of skill in the art, 
hoWever, the preferred methods involve the use of antisense, 
RNAi, cosuppression, or molecular decoy technology. 

[0059] Several approaches to create tobacco and tobacco 
products that have a reduced amount of nicotine and/or 
TSNAs have been discovered. Interestingly, it Was discov 
ered that TSNA content in a tobacco plant can be loWered by 
reducing the nicotine content in the tobacco plant. In some 
embodiments, antisense technology is used to loWer nicotine 
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and TSNA levels in tobacco plants. (See PCT/U S98/ 11893, 
Which is hereby expressly incorporated by reference in its 
entirety). In other embodiments, molecular decoy technol 
ogy is used to loWer nicotine and/or TSNA levels in tobacco 
plants (See US. patent application Ser. No. 09/941,042, 
Which is hereby expressly incorporated by reference in its 
entirety). In some embodiments, nucleic acid constructs 
encoding interfering RNAs (RNAi) comprising a ?rst strand 
having a sequence substantially similar or identical to the 
entire coding sequence of a target gene and/or target gene 
product involved in nicotine biosynthesis, and a second 
strand that is complementary or substantially complemen 
tary to the ?rst strand, are contemplated. 

[0060] In some embodiments, the reduced nicotine 
tobacco products of the present invention are made utiliZing 
tobacco that is treated to reduce its nicotine content after the 
tobacco has been harvested. Examples of such treatment 
include microbial enZymatic degradation, chemical treat 
ment, high pressure extraction, reconstitution, and ?ash 
curing methods. (E.g., US. Pat. No. 4,557,280; US. Pat. 
No. 4,561,452; US. Pat. No. 4,848,373; US. Pat. No. 
4,183,364; US. Pat. No. 4,215,706; US. Pat. No. 5,803,081; 
US. Pat. No. 6,202,649; US. Pat. No. 6,425,401; US. Pat. 
No. 5,713,376; US. Pat. No. 6,338,348; US. Pat. No. 
6,834,654; US. patent application Ser. No. 10/943,346, and 
WO 05/018307). In other embodiments, the reduced nico 
tine and/or TSNA tobacco products are made from tobacco 
that has been selectively bred to reduce its nicotine and/or 
TSNA content. Accordingly, three general approaches to 
reducing nicotine and/or TSNAs are described: genetic 
modi?cation, treatment (e.g., chemical or microbial), and 
selective breeding of loW nicotine plants. 

[0061] By a preferred approach, for example, a DNA 
construct encoding an antisense RNA that complements at 
least a portion of the QPTase gene (SEQ. ID. No. 1) is 
prepared such that transcription of the complementary strand 
of RNA reduces expression of the endogenous quinolate 
phosphoribosyl gene, Which, in turn, reduces the amount of 
nicotine and, concomitantly, the amount of TSNA in the 
tobacco plant. By another approach, transcription factor 
molecular decoys for the QPTase gene, Which are nucleic 
acid fragments that correspond to the 5' upstream regulatory 
elements (e.g., Nic 1 and Nic 2 transcription factor binding 
sites) are inserted into the plant cell. The transcription 
factors bind to the decoy fragments rather than the endog 
enous transcription factor binding sites and a reduction in 
the level of transcription of QPTase is obtained. 

[0062] Once the transgenic tobacco plants having reduced 
nicotine are made, the tobacco is harvested and cured by 
conventional methods and is incorporated into a variety of 
tobacco products. Preferably, the transgenic tobacco is 
blended such that speci?c amounts of nicotine and/or TSNA 
are obtained in speci?c products. That is, the blending is 
conducted so that tobacco products of varying amounts of 
nicotine and/ or TSNAs are made. In this manner, a step-Wise 
tobacco-use cessation program can be established, Wherein 
a program participant begins the program at step 1 With a 
tobacco product having only slightly less nicotine than a 
conventional tobacco product; at step 2 the program partici 
pant begins using a tobacco product With less nicotine than 
the products used in step 1; and so on, for as many steps as 
desired for a particular tobacco-use cessation or nicotine 
and/or TSNA reduction program. Ultimately, the tobacco 
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product used by the program participant can have an amount 
of nicotine that is less than that Which is required to become 
addicted or maintain an addiction. In this manner, a nicotine 
and/or TSNA reduction and/or tobacco-use cessation pro 
gram is provided that limits the exposure of a program 
participant to nicotine and/or TSNAs yet retains the second 
ary factors of addiction, including but not limited to, smoke 
intake, oral ?xation, and taste. The following section 
describes tobacco products that can be used With the 
tobacco-use cessation programs described herein. 

[0063] Tobacco Products for Use in Nicotine Reduction 
and/or Tobacco-Use Cessation Programs 

[0064] Wild type tobacco varies signi?cantly in the 
amount of TSNAs and nicotine depending on the variety and 
the manner it is groWn, harvested, and cured. For example, 
a typical Burley tobacco leaf can have about 30,000 parts per 
million (ppm) nicotine and 8,000 parts per billion (ppb) 
TSNA; a typical Flue-Cured Burley leaf can have about 
20,000 ppm nicotine and 300 ppb TSNA; and a typical 
Oriental cured leaf can have about 10,000 ppm nicotine and 
100 ppb TSNA. A tobacco plant or portion thereof having a 
reduced amount of nicotine and/or TSNA, for use With 
aspects of the invention, can have no detectable nicotine 
and/or TSNA, or may contain some detectable amounts of 
one or more TSNA and/ or nicotine so long as the amount of 
nicotine and/or TSNA is less than that found in a control 
plant of the same variety. 

[0065] That is, a Burley tobacco leaf embodiment of the 
invention having a reduced amount of nicotine can have 
betWeen about 0 and about 30,000 ppm nicotine and about 
0 and about 8,000 ppb TSNA desirably, betWeen about 0 and 
about 20,000 ppm nicotine and about 0 and about 6,000 ppb 
TSNA more desirably, betWeen about 0 and about 10,000 
ppm nicotine and about 0 and about 5,000 ppb TSNA 
preferably, betWeen about 0 and about 5,000 ppm nicotine 
and about 0 and about 4,000 ppb TSNA more preferably, 
betWeen about 0 and about 2,500 ppm nicotine and about 0 
and about 2,000 ppb TSNA even more preferably, and most 
preferably betWeen about 0 and about 1,000 ppm nicotine 
and about 0 and about 1,000 ppb TSNA. Embodiments of 
Burley leaf prepared by the methods described herein can 
also have betWeen about 0 and about 1000 ppm nicotine and 
about 0 and about 500 ppb TSNA and some embodiments of 
Burley leaf prepared by the methods described herein have 
virtually no detectable amount of nicotine or TSNA. 

[0066] Similarly, a Flue-cured tobacco leaf for use With 
the disclosed methods can have a reduced amount of nico 
tine, Which is betWeen about 0 and about 20,000 ppm 
nicotine and about 0 and about 300 ppb TSNA desirably 
betWeen about 0 and about 15,000 ppm nicotine and about 
0 and about 250 ppb TSNA more desirably betWeen about 0 
and about 10,000 ppm nicotine and about 0 and about 200 
ppb TSNA preferably betWeen about 0 and about 5,000 ppm 
nicotine and about 0 and about 150 ppb TSNA more 
preferably betWeen about 0 and about 2,500 ppm nicotine 
and about 0 and about 100 ppb TSNA and most preferably 
betWeen about 0 and about 1,000 ppm nicotine and about 0 
and about 50 ppb TSNA. Embodiments of ?ue-cured 
tobacco prepared by the methods described herein can also 
have betWeen about 0 and about 500 ppm nicotine and about 
0 and about 25 ppb TSNA and some embodiments of 
?ue-cured tobacco prepared by the methods described herein 
have virtually no detectable amount of nicotine or TSNA. 
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[0067] Further, an Oriental cured tobacco for use With the 
embodied methods can have a reduced amount of nicotine 
having betWeen about 0 and about 10,000 ppm nicotine and 
about 0 and about 100 ppb TSNA desirably betWeen about 
0 and about 7,000 ppm nicotine and about 0 and about 75 
ppb TSNA more desirably betWeen about 0 and about 5,000 
ppm nicotine and about 0 and about 50 ppb TSNA preferably 
betWeen about 0 and about 3,000 ppm nicotine and about 0 
and about 25 ppb TSNA more preferably betWeen about 0 
and about 1,500 ppm nicotine and about 0 and about 10 ppb 
TSNA and most preferably betWeen about 0 and about 500 
ppm nicotine and essentially no TSNA. Embodiments of 
Oriental cured tobacco prepared by the methods described 
herein can also have betWeen about 0 and about 250 ppm 
nicotine and essentially no TSNA and some embodiments of 
Oriental cured tobacco prepared by the methods described 
herein have virtually no detectable amount of nicotine or 
TSNA. 

[0068] As discussed above, TSNAs and nicotine contrib 
ute signi?cantly to the carcinogenic potential and addictive 
properties of tobacco and tobacco products. Thus, tobacco 
and tobacco products that have a reduced amount of TSNA 
and nicotine have tremendous utility. It Was found that the 
reduction of nicotine in tobacco Was directly related to the 
reduction of TSNAs. Unexpectedly, the methods described 
herein not only produce tobacco With a reduced addictive 
potential but, concomitantly, produce a tobacco that has a 
loWer carcinogenic potential. 

[0069] It should be emphasiZed that the phrase “a reduced 
amount” is intended to refer to an amount of nicotine and/or 
TSNA in a tobacco plant, tobacco, or a tobacco product that 
is less than that found in a tobacco plant, tobacco, or a 
tobacco product from the same variety of tobacco groWn and 
processed in the same manner, Which has not been treated or 
Was not made transgenic for reduced nicotine and/or TSNA. 
Thus, in some contexts, Wild-type tobacco of the same 
variety that has been groWn and processed in the same 
manner is used as a control by Which to measure Whether a 
reduction in nicotine and/or TSNA has been obtained. 

[0070] In some contexts, the phrase reduced amount of 
nicotine and/ or TSNAs refers to the tobacco plants, tobacco 
and tobacco products of the invention that have less nicotine 
and/or TSNAs by Weight than the same variety of tobacco 
groWn, processed, and cured in the same Way. A typical 
cigarette has 11 mg of nicotine and 8 pg of TSNAs. Thus, the 
tobacco plants, tobacco and tobacco products of the inven 
tion can have, in dry Weight for example, less than or equal 
to 0.01%, 0.015%, 0.02%, 0.025%, 0.03%, 0.035%, 0.04%, 
0.045%, 0.05%, 0.055%, 0.06%, 0.065%, 0.07%, 0.075%, 
0.08%, 0.085%, 0.09%, 0.095%, 0.1%, 0.15%, 0.175%, 
0.2%, 0.225%, 0.25%, 0.275%, 0.3%, 0.325%, 0.35%, 
0.375%, 0.4%, 0.425%, 0.45%, 0.475%, 0.5%, 0.55%, 
0.6%, 0.65%, 0.7%, 0.75%, 0.8%, 0.85%, 0.9%, 0.95%, and 
1.0% nicotine and less than or equal to 0.01%, 0.015%, 
0.02%, 0.025%, 0.03%, 0.035%, 0.04%, 0.045%, 0.05%, 
0.055%, 0.06%, 0.065%, 0.07%, 0.075%, and 0.08% TSNA. 

[0071] Alternatively, a tobacco product, e.g., a cigarette, 
for use in the methods described herein can comprise (e.g., 
on the leaf or tobacco rod) or deliver (e.g., side-stream or 
main-stream smoke by the FTC and/or ISO methods), for 
example, less than or equal to 0.01 mg, 0.05 mg, 0.1 mg, 
0.15 mg, 0.2 mg, 0.25 mg, 0.3 mg, 0.35 mg, 0.4 mg, 0.45 
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mg, 0.5 mg, 0.55 mg, 0.6 mg, 0.65 mg, 0.7 mg, 0.75 mg, 0.8 
mg, 0.85 mg, 0.9 mg, 0.95 mg, 11.0 mg, 1.1 mg, 1.15 mg, 
1.2 mg, 1.25 mg, 1.3 mg, 1.35 mg, 1.4 mg, 1.45 mg, 1.5 mg, 
1.55 mg, 1.6 mg, 1.65 mg, 1.7 mg, 1.75 mg, 1.8 mg, 1.85 
mg, 1.9 mg, 1.95 mg, 2.0 mg, 2.1 mg, 2.15 mg, 2.2 mg, 2.25 
mg, 2.3 mg, 2.35 mg, 2.4 mg, 2.45 mg, 2.5 mg, 2.55 mg, 2.6 
mg, 2.65 mg, 2.7 mg, 2.75 mg, 2.8 mg, 2.85 mg, 2.9 mg, 
2.95 mg, 3.0 mg, 3.1 mg, 3.15 mg, 3.2 mg, 3.25 mg, 3.3 mg, 
3.35 mg, 3.4 mg, 3.45 mg, 3.5 mg, 3.55 mg, 3.6 mg, 3.65 
mg, 3.7 mg, 3.75 mg, 3.8 mg, 3.85 mg, 3.9 mg, 3.95 mg, 4.0 
mg, 4.1 mg, 4.15 mg, 4.2 mg, 4.25 mg, 4.3 mg, 4.35 mg, 4.4 
mg, 4.45 mg, 4.4 mg, 4.45 mg, 4.5 mg, 4.55 mg, 4.6 mg, 
4.65 mg, 4.7 mg, 4.75 mg, 4.8 mg, 4.85 mg, 4.9 mg, 4.95 
mg, 5.0 mg, 5.5 mg, 5.7 mg, 6.0 mg, 6.5 mg, 6.7 mg, 7.0 mg, 
7.5 mg, 7.7 mg, 8.0 mg, 8.5 mg, 8.7 mg, 9.0 mg, 9.5 mg, 9.7 
mg, 10.0 mg, 10.5 mg, 10.7 mg, 11.0 mg, 12.0 mg, 13.0 mg, 
14.0 mg, 15.0 mg, 16.0 mg, 17.0 mg, 18.0 mg, 19.0 mg, or 
20.0 mg nicotine and less than or equal to 0.1 micrograms, 
0.15 micrograms, 0.2 micrograms, 0.25 micrograms, 0.3 
micrograms, 0.35 micrograms, 0.4 micrograms, 0.45 micro 
grams, 0.5 micrograms, 0.55 micrograms, 0.6 micrograms, 
0.65 micrograms, 0.7 micrograms, 0.75 micrograms, 0.8 
micrograms, 0.85 micrograms, 0.9 micrograms, 0.95 micro 
grams, 1.0 micrograms, 1.1 micrograms, 1.15 micrograms, 
1.2 micrograms, 1.25 micrograms, 1.3 micrograms, 1.35 
micrograms, 1.4 micrograms, 1.45 micrograms, 1.5 micro 
grams, 1.55 micrograms, 1.6 micrograms, 1.65 micrograms, 
1.7 micrograms, 1.75 micrograms, 1.8 micrograms, 1.85 
micrograms, 1.9 micrograms, 1.95 micrograms, 2.0 micro 
grams, 2.1 micrograms, 2.15 micrograms, 2.2 micrograms, 
2.3 micrograms, 2.4 micrograms, 2.5 micrograms, 3.0 
micrograms, 3.5 micrograms, 4.0 micrograms, 4.5 micro 
grams, or 5.0 micrograms TSNA (NNN, NNK, NAT, and 
NAB). 
[0072] Moreover, the tobacco used in the claimed methods 
can comprise (e.g., on the leaf or tobacco rod) or deliver 
(e.g., side-stream or main-stream smoke by the FTC and/or 
ISO methods), for example, less than or equal to 0.01 mg/g, 
0.05 mg/g, 0.1 mg/g, 0.15 mg/g, 0.2 mg/g, 0.25 mg/g, 0.3 
mg/g, 0.35 mg/g, 0.4 mg/g, 0.45 mg/g, 0.5 mg/g, 0.55 mg/g, 
0.6 mg/g, 0.65 mg/g, 0.7 mg/g, 0.75 mg/g, 0.8 mg/g, 0.85 
mg/g, 0.9 mg/g, 0.95 mg/g, 1.0 mg/g, 1.1 mg/g, 1.15 mg/g, 
1.2 mg/g, 1.25 mg/g, 1.3 mg/g, 1.35 mg/g, 1.4 mg/g, 1.45 
mg/g, 1.5 mg/g, 1.55 mg/g, 1.6 mg/g, 1.65 mg/g, 1.7 mg/g, 
1.75 mg/g, 1.8 mg/g, 1.85 mg/g, 1.9 mg/g, 1.95 mg/g, 2.0 
mg/g, 2.1 mg/g, 2.15 mg/g, 2.2 mg/g, 2.25 mg/g, 2.3 mg/g, 
2.35 mg/g, 2.4 mg/g, 2.45 mg/g, 2.5 mg/g, 2.55 mg/g, 2.6 
mg/g, 2.65 mg/g, 2.7 mg/g, 2.75 mg/g, 2.8 mg/g, 2.85 mg/g, 
2.9 mg/g, 2.95 mg/g, 3.0 mg/g, 3.1 mg/g, 3.15 mg/g, 3.2 
mg/g, 3.25 mg/g, 3.3 mg/g, 3.35 mg/g, 3.4 mg/g, 3.45 mg/g, 
3.5 mg/g, 3.55 mg/g, 3.6 mg/g, 3.65 mg/g, 3.7 mg/g, 3.75 
mg/g, 3.8 mg/g, 3.85 mg/g, 3.9 mg/g, 3.95 mg/g, 4.0 mg/g, 
4.1 mg/g, 4.15 mg/g, 4.2 mg/g, 4.25 mg/g, 4.3 mg/g, 4.35 
mg/g, 4.4 mg/g, 4.45 mg/g, 4.4 mg/g, 4.45 mg/g, 4.5 mg/g, 
4.55 mg/g, 4.6 mg/g, 4.65 mg/g, 4.7 mg/g, 4.75 mg/g, 4.8 
mg/g, 4.85 mg/g, 4.9 mg/g, 4.95 mg/g, 5.0 mg/g, 5.5 mg/g, 
5.7 mg/g, 6.0 mg/g, 6.5 mg/g, 6.7 mg/g, 7.0 mg/g, 7.5 mg/g, 
7.7 mg/g, 8.0 mg/g, 8.5 mg/g, 8.7 mg/g, 9.0 mg/g, 9.5 mg/g, 
9.7 mg/g, 10.0 mg/g, 10.5 mg/g, 10.7 mg/g, 11.0 mg/g, 12.0 
mg/g, 13.0 mg/g, 14.0 mg/g, 15.0 mg/g, 16.0 mg/g, 17.0 
mg/g, 18.0 mg/g, 19.0 mg/g, or 20.0 mg/g nicotine and less 
than 0.1 micrograms/ g, 0.15 micrograms/g, 0.2 micrograms/ 
g, 0.25 micrograms/g, 0.3 micrograms/g, 0.35 micrograms/ 
g, 0.4 micrograms/g, 0.45 micrograms/g, 0.5 micrograms/g, 
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0.55 micrograms/g, 0.6 micrograms/g, 0.65 micrograms/g, 
0.7 micrograms/g, 0.75 micrograms/g, 0.8 micrograms/g, 
0.85 micrograms/g, 0.9 micrograms/g, 0.95 micrograms/g, 
1.0 micrograms/g, 1.1 micrograms/g, 1.15 micrograms/g, 
1.2 micrograms/g, 1.25 micrograms/g, 1.3 micrograms/g, 
1.35 micrograms/g, 1.4 micrograms/g, 1.45 micrograms/g, 
1.5 micrograms/g, 1.55 micrograms/g, 1.6 micrograms/g, 
1.65 micrograms/g, 1.7 micrograms/g, 1.75 micrograms/g, 
1.8 micrograms/g, 1.85 micrograms/g, 1.9 micrograms/g, 
1.95 micrograms/g, 2.0 micrograms/g, 2.1 micrograms/g, 
2.15 micrograms/g, 2.2 micrograms/g, 2.3 micrograms/g, 
2.4 micrograms/ g, 2.5 micrograms/ g, 2.6 micrograms/g, 2.7 
micrograms/g, 2.8 micrograms/g, 2.9 micrograms/g, 3.0 
micrograms/g, 3.5 micrograms/g, 4.0 micrograms/g, 4.5 
micrograms/g, or 5.0 micrograms/g TSNA (NNN, NNK, 
NAT, and NAB). 

[0073] It should also be appreciated that in some embodi 
ments, the tobacco products of the present invention com 
prise an amount of tar similar to the amount of tar in standard 
cigarettes. In such embodiments, the tobacco product (eg a 
cigarette) can have about 0.5 mg to about 30 mg of tar. Such 
a tobacco product comprises (e.g., on the leaf or tobacco 
rod) or delivers (e.g., side-stream or main-stream smoke by 
the FTC and/or ISO methods), for example, less than or 
equal to 0.5 mg, 1 mg, 1.5 mg, 2 mg, 2.5 mg, 3 mg, 3.5 mg, 
4 mg, 4.5 mg, 5 mg, 5.5 mg, 6 mg, 6.5 mg, 7 mg, 7.5 mg, 
8 mg, 8.5 mg, 9 mg, 9.5 mg, 10 mg, 10.5 mg, 11 mg, 11.5 
mg, 12 mg, 12.5 mg, 13 mg, 13.5 mg, 14 mg, 14.5 mg, 15 
mg, 15.5 mg, 16 mg, 16.5 m, 17 mg, 17.5 mg, 18 mg, 18.5 
mg, 19 mg, 19.5 mg, 20 mg, 20.5 mg, 21 mg, 21.5 mg, 22 
mg, 22.5 mg, 23 mg, 23.5 mg, 24 mg, 24.5 mg, 25 mg, 25.5 
mg, 26 mg, 26.5 mg, 27 mg, 27.5 mg, 28 mg, 28.5 mg, 29 
mg, 29.5 mg, or 30 mg of tar. Accordingly, some embodi 
ments described herein include tobacco-use cessation kits 
and tobacco-use cessation methods that comprise a plurality 
of tobacco products, Wherein at least tWo of said tobacco 
products comprise or deliver different amounts of nicotine 
but the same amounts of tar. For example, some embodi 
ments include tobacco products that comprise (e.g., on the 
leaf or tobacco rod) or deliver (e.g., side-stream or main 
stream smoke by the FTC and/or ISO methods) less than or 
equal to 1.0 mg/g, 0.6 mg/g, 0.3 mg/g, or 0.05 mg/g nicotine, 
Wherein each product comprises about 10 mg tar. 

[0074] Several methods for reducing endogenous levels of 
nicotine and TSNAs in a tobacco plant have been discov 
ered. These approaches can be used to create the tobacco 
products described herein. Tobacco plants having a reduced 
amount of nicotine and/or TSNAs that retain good smoking 
characteristics and taste, as manufactured by the methods 
described in the folloWing section, can be used in the 
embodiments described herein. 

[0075] Approaches to Make Tobacco Products Having 
Reduced Nicotine and/or TSNA Levels 

[0076] There are many methods for reducing the amount 
of nicotine and/or TSNAs present in tobacco and these 
approaches can be divided into three general categories: 
genetic modi?cation, selective breeding to obtain loW nico 
tine plants, and treatment of tobacco (e.g., microbe or 
chemical). (See e.g., US. Pat. No. 4,557,280; US. Pat. No. 
4,561,452; US. Pat. No. 4,848,373; US. Pat. No. 4,183,364; 
US. Pat. No. 4,215,706; US. Pat. No. 5,803,081; US. Pat. 
No. 6,202,649; US. Pat. No. 6,425,401; US. Pat. No. 


































































































































































