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SMOKING ARTICLES HAVING REDUCED
CARBON MONOXIDE DELIVERY

Background of the Invention

Smoking articles such as cigarettes are
conventionally made by wrapping a column of tobacco
in a white wrapping paper. At one end, the smoking
article usually includes a filter through which the
article is smoked. Filters are attached to smoking
articles using a tipping paper that is glued to the
white wrapping paper. The wrapping papers and
tipping papers used to construct smoking articles are
typically made from flax or other cellulosic fiber
and contain a filler, such as calcium carbonate. The
column of tobacco, on the other hand, may contain
shredded tobacco leaves alone or in combination with
reconstituted tobacco.

Smoking articles such as cigars, on the other
hand, are made by wrapping a plurality of tobacco
leaves together. Cigars typically do not include a
filter although various varieties are available that
do contain a filtered tip.

When a smoking article is being enjoyed, a user
puffs on one end of the smoking article after the
smoking article has been lit on an opposite end. The
smoke that is inhaled by the user is typically
referred to as mainstream smoke. Mainstream smoke

contains a variety of constituents that, in
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‘combination, provide the smoking article with a

particular taste.

Some of. the constituents contained in mainstream
smoke, however, are scrutinized by government
agencies and, therefore, may be undesirable in
particular applications. For example, although
carbon monoxide levels present in mainstream smoke
are relatively low, the cigarette industry has
recently been under significant pressure to reduce
carbon monoxide levels even further. Such reduced
levels may be necessary in the future in order to
meet government regulations, such as in Europe or in
the United States. As such, a need currently exists
for a method of reducing carbon monoxide levels in
smoking articles without interfering with the taste
of the article or adversely affecting any other
properties of the article.

Summary of the Invention

In general, the present invention is directed to
smoking articles having reduced carbon monoxide
delivery. For example, in one embodiment, the
present invention is directed to a smoking article
containing a first component comprising a column of a
smokable filler. The smokable filler may be shredded
tobacco material. for example, the tobacco material
may include shredded tobacco leaves, reconstituted
tobacco, or mixtures thereof.

The smoking article also includes a second
component comprising a wrapper surrounding the. column

of the smokable filler. The wrapper may have a

PCT/US2004/013656
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3
single layer construction or a multi-layered
construction.

In accordance with the present invention, the
smoking article further contains a carbon monoxide
reducing agent. The carbon monoxide reducing agent
is contained within the first component, the second
component, or in both components. The carbon
monoxide reducing agent may be, for instance, a metal
oxide or a metal carbonate. In one particular
embodiment, the carbon monoxide reducing agent may be
a Group VIII (as appearing on the periodic table)
metal oxide, a Group VIII metal carbonate, or
mixtures thereof. As used herein, the term "oxide"
also refers to peroxides, hydroxides and the like.
The carbon monoxide reducing agent is present in the
smoking article in an amount sufficient to reduce
carbon monoxide delivery by at least about 10% in
milligrams per smoking article.

In particular, carbon monoxide reducing agents
that may be used in the present invention include
cobalt oxide, cobalt carbonate, calcium peroxide,
palladium oxide, and platinum oxide. In one
particular embodiment, a hydréted ferric oxide is
used as the carbon monoxide reducing agent.

Smoking articles made in accordance with the
present invention may have a carbon monoxide delivery
of iess than about 15 mg per smoking article, such as
less than 12 mg per smoking article or even less than
about 10 mg per smoking article. The smoking

articles may have an average carbon monoxide per puff
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of less than about 1.75 mg, such as less than about
1.5 mg, 1.25 mg, or even less than about 1.0 mg.
Additionally, the smoking articles can have a carbon
monoxide to tar ratio of less than 1, such as less
than 0.7 or less than 0.5.

The carbon monoxide reducing agent may be added
to one or more components of the smoking article.
For instance, in one embodiment, the carbon monoxide
reducing agent is blended with the column of smokable
filler. Alternatively, or in addition to being
contained in the smokable filler, the carbon monoxide
reducing agent may also be contained in the wrapper.

For example, in one embodiment, the carbon
monoxide reducing agent may‘be contained in a single
layer paper wrapper that forms the exterior surface
of the smoking article. The paper wrapper may be
made from pulp fibers and may contain a filler, such
as calcium carbonate in addition to the carbon

monoxide reducing agent. The wrapper may have a

‘permeability of from about 15 Coresta units to about

110 Coresta units and may have a basis weight of
about 15 gsm to about 60 gsm.

In another embodiment, the wrapper may include
an outer layer and an inner layer. In this
embbdiment, the carbon monoxide reducing agent may be
contained in the inner wrapper. The inner wrapper
may be made from pulp fibers or may be a web of
reconstituted tobacco. As used herein, a wrapper
refers to and includes any web-like material that

surrounds the smokable filler.
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Recently, attention has also been focused on
producing commercial smoking articles that have a
reduced ignition proclivity, which is the tendency of
a smoking article to ignite surfaces which come into
contact with the 1lit article. Thus, those skilled in
the art have been attempting to develop a smoking
article that will continue to burn when left in the
free air but will self-extinguish when dropped or
left in a free burning state on a combustible
material.

These smoking articles typically include lower
permeability areas contained within the wrapper of
the article at selected locations. The low
permeability areas create a burn mode index range
within the wrapper sufficient to reduce ignition
proclivity by reducing oxygen to a smoldering coal of
the smoking article as the coal burns and advances
into the low permeability areas.

Unfortunately, the low permeability areas may
have a tendency to increase the amount of carbon
monoxide produced in the mainstream of the smoke of
the article. 1In this regard, the teachings of the
present invention are particularly well suited for
use in combination with the above described smoking
articles having reduced ignition proclivity
properties.

In particular, the present invention, in one
embodiment, is directed to a smoking article
containing low permeability areas at selected

locations. The low permeability areas, for instance,
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. may comprise bands surrounding a smokable filler that

extend either in a direction perpendicular to the
axls of the article or parallel to the axis of the
article. The bands can be made, for instance, from a
cellulosic material that is deposited on the wrapper.
Alternatively, a film-forming substance may also be

applied to the wrapper in order to form the low

'permeability areas. In one embodiment, the low

permeability areas are applied to the wrapper such
that the wrapper has a BMI of less than about 8 cm™
within the low permeability areas.

In accordance with the present invention, the
smoking article may also be produced having a carbon
monoxide delivery of less than about 15 mg per
smoking article, particularly less than 12 mg per
smoking article, and in one embodiment, can have a
carbon monoxide delivery of less than 10 mg per
smoking article. The smoking article can also have a
carbon monoxide to tar ratio of less than about 1.

In accordance with the present invention, the
above smoking article can obtain the above
characteristics through the use of a carbon monoxide
reducing agent as described above and hereinafter.

Other features and aspects of the present
invention are discussed in greater detail below.

Brief Description of the Drawings

A full and enabling disclosure of the present
invention, including the best mode thereof to one

skilled in the art, i1s set forth more particularly in
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the remainder of this specification, including
reference to the accompanying figures in which:

Figure 1 is a perspective view of one
embodiment of a smoking article made in accordance
with the present invention;

Figure 2 is a disassembled perspective view
of the smoking article illustrated in Figure 1;

Figure 3 is a disassembled perspective view
of another embodiment of a smoking article made in
accordance with the present invention;

Figure 4 is a disassembled perspective view
of still another embodiment of a smoking article made
in accordance with the present invention; and

Figure 5 is a disassembled perspective view
of another embodiment of a smoking article made in
accordance with the present invention.

Repeat use of reference characters in the
present specification and drawings is intended to
represent same or analogous features or elements of
the present invention.

Detailed Description

Reference will now be made in detail to present
embodiments of the invention, one or more examples of
which are set forth below. Each example is provided
by way of explanation of the invention, not
limitation of the invention. In fact, it will be
apparent to those skilled in the art that various
modifications and variations can be made in the
present invention without departing from the scope or

spirit of the invention. For instance, features
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illustrated or described as part of one embodiment,
can be used on another embodiment to yield a still
further embodiment. Thus, it is intended that the
present invention cover such_modifications and
variations as come within the scope of the appended
claims and their equivalents.

In general, the present invention is directed to
smoking articles having reduced carbon monoxide
delivery. Specifically, the present inventors have

discovered that the amount of carbon monoxide

- contained in mainstream smoke can be reduced in a

smoking article by adding to the smoking article a
carbon monoxide reducing agent, such as a metal oxide
or a metal carbonate. The carbon monoxide reducing
agent may be added to the smoking article in an
amount sufficient to reduce the éarboh monoxide
delivery by at least 10%, particularly by at least
20%. For example, in one embodiment, the carbon
monoxide delivery can be reduced by greater than
about 40%.

In addition to reducing carbon monoxide, the
carbon monoxide reducing agent in the present
invention also reduces the carbon monoxide to tar
ratio and maintains the ratio within desired ranges.
For example, the carbon monoxide to tar ratio may be
decreased by about 10%, such as by greater than about
20%.

In one embodiment, for instance, smoking
articles and particularly cigarettes, may be made

according to the present invention having a carbon
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monoxide delivery of less than about 15 mg per
smoking article, such as less than about 12 mg per
smoking article. In fact, smoking articles may be
produced having a carbon monoxide delivery of less
than about 10 mg per smoking article. In terms of
carbon monoxide per puff, the smoking articles may
have an average carbon monoxide delivery per puff of
less than about 1.75 mg, less than about 1.5 mg, and
less than about 1.25 mg. In one particular
embodiment, the smoking article can have a carbon
monoxide delivery per puff of less than about 1.0 mg.

Within the above ranges, the smoking article may
have a carbon monoxide to tar ratio of less than
about 1, such as less than about 0.7. For example,
in one embodiment, the smoking article may have a
carbon monoxide to tar ratio of less than about 0.5.

In general, the carbon monoxide reducing agent
of the present invention may be a metal oxide or a
metal carbonate. More particularly, the present
invention is directed to metal oxides in metal
carbonates that are capable of reducing carbon
monoxide levels when contained in a smoking article.
To discern whether or not a particular metal oxide or
metal carbonate reduces carbon monoxide and
mainstream smoke, a selected metal oxide or metal
carbonate may be added to a smoking article and the
smoking article may be tested according to standard
tests as described in the examples below.

In one embodiment, the carbon monoxide reducing

agent may be a metal oxide or a metal carbonate

PCT/US2004/013656



10

15

20

25

WO 2005/013733 PCT/US2004/013656

10
containing a Group VIII metal as appearing on the
periodic table. The metal can be, for - instance,
iron, cobalt, nickel, ruthenium, rhodium, palladium,
osmium, iridium, platinum, or mixtures thereof.
Particular examples of metal oxides and metal

carbonates that may be used according to the present

invention include cobalt oxide, cobalt carbonate,

calcium peroxide, palladium oxide, platinum oxide,
and mixtures thereof.

In one particular embodiment, an iron oxide may
be used as the carbon monoxide reducing agent. The
iron oxide may be, for instance, ferric oxide. In
one particular embodiment, ferric oxide associated
with a water molecule is used (FeOOH). This
particular ferric oxide has a yellow color and may be
identified as hydrated ferric oxide. Yellow ferric
oxide is commercially available, for instance, from
Rockwood Pigments NA, Inc. of Beltsville, Maryland,
under the trade game MAPICO yellow 1135, which is a
high-purity synthetic iron oxide yellow. The
synthetic iron oxide yellow is also referred to as
Pigment Yellow 42 and is listed under Cas. No. 51274-
00-1.

In general, the particle size of the carbon
monoxide reducing agent is not believed to be
critical.. For most applications, however, the median

particle size should be less than about 10 microns,

such as less than about 5 microns. For example, in

one embodiment, the particle size of. the carbon
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monoxide reducing agent may be from about 0.01
microns to about 3 microns.

Referring to Figures 1 and 2, one embodiment of
a smoking article made in accordance with the present
invention is shown. In this embodiment, the smoking
article is a cigarette 10. The cigarette 10 includes
a column of a smokable filler 12 surrounded by a
wrapper 14. Although optional, in this embodiment,
the cigarette 10 further includes a filter 16. The
filter 16 is attached to the cigarette 10 using a
tipping paper 18.

In order to reduce the amount of carbon monoxide
produced by the smoking article when lit, according
to the present invention, a carbon monoxide reducing
égent is incorporated into the smoking article. For
instance, the carbon monoxide reducing agent may be
incorporated into the wrapper 14, the smokable filler

12, or may be contained in both the wrapper and the

smokable filler..

In general, the wrapper 14 in this embodiment
can be made from cellulosic fibers obtained, for
instance, from flax, softwood or hardwood. In order
to vary the properties of the paper as desired,
various mixtures of cellulosic fibers can be used.
The extent to which the fibers are refined can also
be varied.

The permeability of the wrapper can generally be
from about 10 Coresta units to about 200 Coresta
units. In some applications, the permeability can be

between about 15 Coresta units to about 55 Coresta
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units. The basis weight of the wrapper, on the other
hand, may be from about 15 gsm to about 60 gsm, and
more particularly, between about 18 gsm to about 40
gsm. Wrappers made according to the present
invention can be made‘within any of the above ranges.

In many applications, the wrapper may also be
treated with a burn control additive, which may also
serve as an ash conditioner. Such burn control
additives can include, for instance, alkali metal
salts, acetates, phosphate salts or mixtures thereof.
For example, in one embodiment, the burn control
additive may be potassium citrate, and/or sodium
citrate. The burn control additive can be added to
the wrapper in an amount from about 0.3% to about 5%
by weight, and more particularly, from about 0.3% to
about 2.5% by weight.

For most applications, the wrapper 14 may also
contain a filler. The filler can be, for instance,
calcium carbonate, magnesium oxide, or any other
suitable material. The total filler loading added to
the wrapper can be between about 10% to about 40% by
weight.

When the carbon monoxide reducing agent is
present in the wrapper 14, the carbon monoxide
reducing agent may completely replace or partially
replace the filler. For instance, depending upon the
particular carbon monoxide reducing agent selected
and the desired result; the carbon monoxide reducing
agent may be added to the paper wrapper in an amount

of at least about 3%, such as in an amount of at
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least about 5% by weight. In other embodiments,
greater amounts can also be added including amounts
greater than 10%, greater than 20%, greater than 30%,
or even greater than 40%.

For many applications, as the amount of the
carbon monoxide reducing agent is increased, the
amount of filler contained in the wrapper is reduced.
For instance, the wrapper may contain a filler and a
carbon monoxide reducing agent in a total amount of
from about 10% to about 60% by weight. The relative
weight of either additive within the above range can
vary.

It should be understood, however, that in other
embodiments the amount of filler can remain constant
and simply be combined with the carbon monoxide
reducing agent, as long as the carbon monoxide
reducing agent does not adversely interfere with any
of the properties of the paper.

When incorporated into the wrapper, similar to
the filler, the carbon monoxide reducing agent may be
combined with cellulosic fibersAdufing formation of
the paper. In an alternative embodiment, however,
the carbon monoxide reducing agent may be applied
topically to the wrapper after the wrapper is formed.
In this embodiment, a binder may be needed in order
to secure the carbon monoxide reducing agent to a
surface of the wrapper. The binder can be, for
instance, any suitable adhesive material, such as a

starch adhesive, that is safe for use in a smoking
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articles and that does not adversely interfere with
the enjoyment of the article.

Applying the carbon monoxide reducing agent to a
surface of the wrapper may be beneficial in
situations where the carbon monoxide reducing agent
affects the color of the wrapper. For instance, iron
oxides may be red or yellow in color. 1In order to
prevent these carbon monoxide reducing agents from

affecting the white color of the wrapper, the agents

) may be adhered to the underside of the wrapper prior

to construction of the smoking article.

Instead of or in addition to adding the carbon
monoxide reducing agent to the wrapper 14, the carbon
monoxide reducing agent can also be added to the
column of smokable filler 12. The smokable filler 12
is generally made from tobacco alone or in
combination with various other components. The
tobacco may include, for instance, tobacco stems,
such as flue-cured stems, fines, and tobacco
byproducts, reconstituted tobacco, tobacco extracts,
blends therecf, and other tobacco-containing
materials. As shown in Figure 2, the tobacco
materials are usually chopped or shredded and then
formed into the column 12.

When contained in the smokable filler 12, the
carbon monoxide reducing agent may be added in
amounts sufficient to decrease carbon monoxide levels
by any desirable amount, such as by reducing carbon

monoxide levels by at least 10%, such as at least

20%.
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The amount of the carbon monoxide reducing agent
added to the smokable filler 12 depends on the
particular carbon monoxide reducing agent selected
and the desired result. In some applications, for
instance, the carbon monoxide reducing agent may be
added to the column of smokable filler 12 in an
amount greater than about 3% by weight, in an amount
greater than about 5% by weight, or in an amount
greater than about 10% by weight. In one embodiment,
the carbon monoxide reducing agent may be added to
the column of smokable filler 12 in an amount from
about 3% by weight to about 40% by weight. Greater
amounts, however, may be desired. Further, lesser
amounts than about 3% may also be desired, especially
in applications where a carbon monoxide reducing
agent is also contained in other components of the
smoking article.

When added to the column of smokable filler 12,
the carbon monoxide reducing agent may simply be
blended with the filler during formation of the
column or of the smoking article. If desired, the
carbon monoxide reducing agent may be added as a
solution or may be combined with the smokable filler
in conjunction with a binder.

Referring to Figure 3, another embodiment of a
smoking article generally 110 made in accordance with
the present invention is shown. The smoking article
110 includes a column of smokable filler 112, a
wrapper 114, and a filter 116. 1In this embodiment,

the wrapper 114 includes an outer wrapper 118 and an

PCT/US2004/013656
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inner wrapper 120. 1In accordance with the present
invention, a carbon monoxide reducing agent is
incorporated into the inner wrapper 120 for reducing
carbon monoxide emissions by the smoking article when
lit.

As discussed above, in some embodiments, the
carbon monoxide reducing agent may have a particular
color that changes the appearance of the outer
wrapper 118 when present. For example, hydrated
ferric oxide has a yellow color that may produce a
yellow outer wrapper 1f incorporated into the wrapper
in certain amounts. In some embodiments, colorizing
the outer wrapper may produce a smoking article
having an aesthetically appealing appearance. In
other embodiments, however, it may be desirable to
maintain the outer wrapper 118 white in color. 1In
these embodiments, it may be preferable to include an
inner wrapper 120 that contains the carbon monoxide
reducing agent.

Double wrapped smoking articles are known in the
art and are disclosed, for instance, in US Patent No.
5,143,099 which is incorporated herein by reference.

For example, in one application, the inner wrapper

- 120 may be a highly permeable paper web that acts as

a carrier for the carbon monoxide reducing agent.

The inner wrapper 120, for instance, may have an air
permeability of at least 500 Coresta units, such as
at least 1000 Coresta units. For instance, the inner
wrapper 120 may have a permeability of greater than

about 1500 Coresta units, or even greater than about

PCT/US2004/013656
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3000 Coresta units. In order to increase the
permeability of the inner wrapper, the inner wrapper
may be perforated.

For many applications, the basis weight of the
inner wrapper 120 is also relatively low. For
instance, the basis weight may be below 20 gsm, such
as below about 16 gsm. The inner wrapper 120 may be
made from cellulosic fibers and may contain the
carbon monoxide reducing agent alone or in
conjunction with a filler.

Referring to Figure 4, another embodiment of a
smoking article generally 210 is shown. The smoking
article 210 includes a column of smokable filler 212,
a wrapper 214, and a filter 216. In this embodiment,
however, the smoking article 210 further includes an
inner wrapper 230 surrounding the smokable filler 212
that is madé from, for instance, a web of
reconstituted tobacco. According to the present
invention, the carbon monoxide reducing agent may be
added to the web of reconstituted tobacco. Similar

to the embodiment in Figure 3, adding the carbon

.monoxide reducing agent to a web of reconstituted

tobacco may prevent any discolorations in the outer
wrapper 214.

In order to produce a web of reconstituted
tobacco, for instance, a tobacco furnish containing
tobacco stems (e.g., flue-cured stems), fines and/or
other tobacco by-products from tobacco manufacturing
processes is initially mixed with a solvent (e.g.,

water and/or other compounds). For example, various

PCT/US2004/013656
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solvents that are water-miscible, such as alcohols
(e.g., ethanol), can be combined with water to form
an aqueous solvent. The water content of the aqueous
solvent can, in some instances, be greater than 50%
by weight of the solvent, and particularly greater

than 90% by weight of the solvent. Deionized water,

" distilled water or tap water may be employed. The

amount of the solvent in the suspension can vary
widely, but is generally added in an amount from
about 75% to about 99% by weight of the  suspension.
However, the amount of solvent can vary with the
nature of the solvent, the temperature at which the
extraction is to be carried out, and the type of
tobacco furnish.

After forming the solvent/tobacco furnish
mixture, some or all of a soluble portion of the
furnish mixture may be optionally separated (e.g.,
extracted) from the mixture. If desired, the aqueous
solvent/tobacco furnish mixture can be agitated
during extraction by stirring, shaking or otherwise
mixing the mixture in order to increase the rate of
extfaction. Typically, extraction is carried out for
about one-half hour to about 6 hours. Moreover,
although not required, typical extraction
temperatures range from about 10°C to about 100°C.

Once extracted, the insoluble, solids portion
can optionally be subjected to one or more mechanical
refiners to produce a fibrous pulp. Some examples of
suitable refiners can include disc refiners, conical

refiners, and the like. The pulp from the refiner
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can then be transferred to a papermaking station (not
shown) that includes a forming apparatus; which may
include, for example, a forming wire, gravity drain,
suction drain, felt press, Yankee dryer, drum dryers,
etc. 1In such a forming apparatus, the pulp is laid
onto a wire belt forming a sheet-like shape and
excess water is removed by the gravity drain and
suction drain and presses. Once separated from the
insoluble portion of the tobacco solution, the
soluble portion can optionally be concentrated using
any known type of concentrator, such as a vacuum |
evaporator.

Although optional, the soluble portion can then
be recombined with the web to form reconstituted
tobacco (filler or binder-wrapper). Specifically,
the soluble portion can be reapplied to the sheet,
using various application methods, such as spraying,
using sizing rollers, saturating, and the like.
Reconstituted tobacco can generally be formed in a
variety of ways. For instance, in one embodiment,
band casting can be utilized to form the
reconstituted tobacco. Band casting typically
employs a slurry of finely divided tobacco parts and
a binder that is coated onto a steel band and then
dried. After drying, the sheet is blended with
natural tobacco strips or shredded and used in
various tobacco products, including as a cigarette
filler. Some examples of process for producing
reconstituted tobacco are described in U.S. Patent

Nos. 3,353,541; 3,420,241; 3,386,449; 3,760,815; and
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4,674,519; which are incorporated herein in their
entirety by reference thereto. Reconstituted tobacco
can also be formed by a papermaking process. Some
examples of processes for forming reconstituted
tobacco according to this process are described in
U.S. Pat. Nos. 3,428,053; 3,415,253; 3,561,451;
3,467,109; 3,483,874; 3,860,012; 3,847,164;
4,182,349; 5,715,844; 5,724,998; and 5,765,570; which
are also incorporated herein in their entirety by
reference thereto for all purposes. For example, the
formation of reconstituted tobacco using papermaking
techniques can involve the steps of mixing tobacco
with water, extracting the soluble ingredients
therefrom, concentrating the soluble ingredients,
refining the tobacco, forming a web, reapplying the
concentrated soluble ingredients, drying, and
threshing.

" In addition, various other ingredients, such as
flavor or color treatments, can also be applied to
the web. If applied with the soluble portion and/or
other ingredients, the fibrous sheet material can, in
some embodiments, then be dried using, for example, a
tunnel dryer, to provide a sheet having a typical
moisture content_of less than 20% by weight, and
particularly from about 9% to about 14% by weight.
Subsequently, the sheet can be cut to a desired size
and/or shape and dried to the desired final moisture
content.

In accordance with the present invention, a

carbon monoxide reducing agent may be incorporated
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into the reconstituted tobacco web. ' The web may then
be used as an inner wrapper 230 as shown in Figure 4.
The amount of the carbon monoxide reducing agent
added to the reconstituted tobacco web 230 may depend
on various factors. In general, the carbon monoxide
reducing agent may be added to the reconstituted

tobacco web in an amount from about 3% to about 40%

" by weight, such as from about 15% to about 35% by

welight. Greater or lesser amounts, however, may be
desired in certain applications.. In fact, in one
embodiment, greater that 50% by weight of the carbon
monoxide reducing agent may be incorporated into the
reconstituted tobacco web 230.

When incorporated into reconstituted tobacco as
described above, the reconstituted tobacco may form
an inner wrapper 230 as shown in Figure 4.
Alternatively, the reconstituted tobacco may be
shredded and formed into the smokable filler 212.

Still another embodiment of a smoking article
generally 310 made in accordance with the present
invention as shown in Figure 5. The smoking article
310 includes a célumn of smokable filler 312, a
wrapper 314, and a filter 316. 1In this embodiment,
the wrapper 314 includes low permeability areas 340
that form bands on the wrapper 314. The lower
permeability areas 340 produce a smoking article
having improved ignition proclivity control
characteristics. "Ignition proclivity" i1s a measure
of the tendency of the smoking article or cigarette

to ignite a flammable substrate if the burning
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cigarette is dropped or otherwise left on a flammable
substrate. A test for ignition proclivity of a
cigarette has been established by NIST (National
Institute of Standards and Technology) and is
generally referred to as the "Mock-Up Ignition Test".
The test comprises placing a smoldering cigarette on
a flammable test fabric and recording the tendency of
the cigarette to either ignitg the test fabric, burn
the test fabric beyond a normal char line of the
fabric, burn its entire length without igniting the
fabric, or self-extinguish before igniting the test
fabric or burning its entire length.

Another test for ignition proclivity is referred
to as the "Cigarette Extension Test". In the
Cigarette Extension Test, a lit cigarette is placed
on one or more layers of a filter paper. If the
cigarette, self-extinguishes, the cigarette passes the
test. If the cigarette burns all the way to its end
on the filter, however, the cigarette fails. Smoking
articles made in accordance with this embodiment of
the presenf invention can be designed to pass one or
both of these tests.

In order to produce a smoking article having
reduced emission proclivity characteristics, as shown
in Figure 5, the wrapper 314 includes the lower
permeability areas 340. The lower permeability areas
340 form bands on the wrapper 314. In the embodiment
shown in Figure 5, the bands are perpendicular to.the
axis of the cigarette 310. In other embodiments,

however, it should be appreciated that the bands may
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be parallel to the axis of the smoking article or may
be placed on the wrapper 314 in a spiral arrangement.
In still further embodiments, the lower permeability
areas 340 may appear on the wrapper 314 in any type
of suitable pattern that includes the lower
permeability areas 340 separated by or placed in
conjunction with relatively higher permeability areas
342.

In the embodiments shown in Figure 5, the lower
permeability areas 340 form bands that are spaced
apart from each other longitudinally along the length
of the wrapper 314. For most applications, the lower
permeability areas 340 are essentially invisible in
the formed cigarette. In other words, a smoker may
not discern from any outward sign that the wrapper
314 includes the lower permeability areas 340.

When appearing as bands as shown in Figure 5,
the width and spacing of the bands are dependent upon
a number of variables, such as the initial
permeability of the wrapper 314, density of the
tobacco column'312, etc. The bands have a width so
that oxygen i1s limited to the burning coal for a
sufficient length of a period of time to extinguish
the coal. In other words, if the bands were too
narrow, the burning coal would burn through the bands
before self-extinguishing when placed on an adjacent
surface. For some applications, for instance, the
bands may have a width of at least -3 millimeters,
such as from abogt 5 millimeters to about 10

millimeters.
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The spacing between the bands is also a factor
of a number of variables. The spacing should not be
so great that a cigarette burns for a sufficient
length of time to ignite a substrate before the coal
ever burns into a lower permeability area. The
spacing between the bands also affects the thermal
inertia of the burning coal, or the ability of the
coal to burn through the bands without self-
extinguishing. In general, band spacings of between
about 1 millimeter to about 30 millimeter are
appropriate and particularly, between about 10
millimeters to about 25 millimeters.

The lower permeability areas 340 have a
permeability within a range that is known to provide
improved ignitioﬁ proclivity characteristics for the
cigarette 310. For instance, the lower permeability
areas may have a permeability of less than about 20
Coresta units, such as less than about 12 Coresta
units. For instance, the lower permeability areas
340 may have a permeability within a range of from
about 2 Coresta units to about 8 Coresta units.

Besides permeability, another measurement that
can be used to indicate reduced ignition proclivity
properties is Burn Mode Index. In fact, the Burn
Mode Index of a wrapper can be more accurate in
indicating the burning characteristics of a wrapper
as opposed to simply measuring the permeability of
the wrapper. The test for determining Burn Mode
Index 1s explained in US Patent No. 4,739,775 to

Hampl, which is incorporated herein by reference.
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In order to exhibit reduced ignition proclivity
properties, the Burn Mode Index of the lower
permeability areas 340 can be generally less than

about 8 cm™t

, and particularly, from about lcm™ to
about 5 cm™t. gbr instance, in one embodiment, the
Burn Mode Index of the lower permeability areas can
be from about 1 cm™ to about 3 cm™.

The lower permeability areas 340 may be formed
on the wrapper 314 in various ways. For example, in
one embodiment, the lower permeability areas 340 may
be formed in integral with the wrapper 314 by, for
instance, densifying the wrapper or providing the
wrapper with thickened areas.

In another embodiment, the lower permeability
areas 340 may be formed from a cellulosic material.
For example, in one embodiment, a separate paper web
may be laminated to the wrapper 314. In another
embodiment, a cellulosic composition may be deposited
directly onto the wrapper 314.

In still another embodiment, the lower
permeability areas 340'may be formed by applying a
film-forming composition to the Wrapper 314. For
example, film-forming materials that can be used
include alginates, guar, pectin, polyvinyl alcohol,
cellulosic derivatives such as ethyl cellulose,
methyl cellulose, and carboxymethyl cellulose,
starch, starch derivatives, mixtures thereof, and the
like. Alginates can include, for instance, potassium
alginate, sodium alginate, propylene glycol alginate,

and/or mixtures thereof.
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The film-forming composition can be printed or
sprayed onto the wrapper 314 using any suitable
process.

Although the lower permeability areas 340
produce a smoking article having reduced ignition
proclivity characteristics. In some embodiments, the
lower permeability areas 340 may increase the amount
of carbon monoxide that is produced by the smoking
article. Thus, the teachings of the present
invention are particularly well suited for the use in
conjunction with the type of smoking articles
illustrated in Figuré 5 and described above. In
particular, a carbon monoxide reducing agent may be
incorporated into the wrapper 314 into the smokable
filler 312 or into both components in order to reduce
carbon monoxide emissions even in the presence of the
lower permeability areas 340.

For instance, a carbon monoxide reducing agent
may be added to the smoking article in an amount
sufficient to reduce carbon monoxide emissions by at
least 10%. For instance, the smoking article may
have a carbon monoxide delivery of leés than about 15
mg per smoking article and may have a carbon monoxide
to tar ratio of less than 1.0. Further, the average
carbon monoxide delivery per puff can be less than
about 1.75 mg.

The combination of the carbon monoxide reducing
agent in conjunction with a smoking article having

reduced ignition proclivity characteristics is
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believed to produce an overall smoking article having
unique properties not before realized.

The present invention may be better understood
with reference to the following examples.

EXAMPLES
EXAMPLE 1

The following tests were conducted in order to
demonstrate the teachings of the present invention
and to show reductions in carbon monoxide delivery in
smoking articles.

Hand sheets were made containing cellulosic
fibers in combination with either a conventional
filler or a carbon monoxide reducing agent in
accordance with the present invention. All of the
carbon monoxide reducing agents used in this example
were forms of iron oxide.

The control contained calcium carbonate sold
under the trade name ALBACAR 5970. ALBACAR 5970
calcium carbonate has a median particle size of about
1.9 microns.

Eaéh of the hand sheets had a basis weight of
about 30 gsm and contained the filler or the carbon
monoxide reducing agent in an amount of about 30%.
The hand sheets had a permeability of 15 Coresta
units.

Each of the trial papers was used to form
cigarettes. The cigarettes were tested using a Model
R04 Smoking Machine, manufactured by Borgwaldt
Technik GmbH of Hamburg, Germany, which staged a 35
mL, 2 second puff of the cigarette through a pre-
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weighed Cambridge Filter pad once every minute. The
process continued until the embers of the cigarette
were 3 mm from the edge of the tipping paper for the
filter. The number of puffs required to reach the
designated distance from the tipping paper was deemed
the puff count. {

At the end of the testing, the Cambridge Filter
pad, now containing a brown smoke stain, was removed
from the smoking machine and reweighed. The
difference in weight of the filter pad before and
after testing is the amount of wet tar delivered in
the mainstream smoke, designated in mg/cigarette.
The filter pad was then subjected to a gas
chromatograph analysis, which determined the percent
water and the percent nicotine on the used filter
pad. These values were converted to mass values and
subtracted from the mass of wet tar to determine the
mass of dry tar, also designated in mg/cigarette.

In the determination of the amount of mainstream
carbon monoxide delivered by the cigarette, the
mainstream smoke was collected and énalyzed by a
Model C21 Carbon Monoxide Analyzer, manufactured by
Borgwaldt Technik GmbH of Hamburg, Germany. The
percentage of carbon monoxide in the smoke was
determined and then converted to units of
mg/cigarette with respect to the total amount of
mainstream smoke.

The following results were obtained:

PCT/US2004/013656
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TABLE 1

CcO co2 02 Wet Tar | Wet Tar Puff Cco co2

(%) (%) (%) (g/cig) | (mg/cig) | Count (mg) (mg)
Control 5.12,1 10.09 11.63 0.0323 32.3 8.17 16.9 52.5
Fe,03.%xH,0 | 2.19 7.01 14.94 0.0169 16.9 6.67 5.9 29.8
Fe,0; 3.34 7.8 13.76 0.0201 20.1 8.33 11.3 41.3
Blended 3.1 7.77 13.95 0.0218 21.8 7.67 9.6 37.9
Oxides
Fe,04 4.72 9.31 12.07 0.0301 30.1 8 15.3 47.4

02 CO/Tar CO/Puff CO,/Puff 02/puff | coz2/co Wet
(mg) (mg/mg) | (mg/puff) | (mg/puff) (mg/ Tar/Puff
puff) (mg/puff)

Control 44.0 0.52 2.07 6.42 5.38 3.10 3.95
Fe,03.xH,0 46.1 0.35 0.89 4.46 6.91 5.03 2.53
Fe,04 53.0 0.56 1.35 4.96 6.37 3.67 2.41
Blended 49,5 0.44 1.26 4.94 6.45 3.94 2.84
Oxides )
Fes0, 44.7 0.51 1.91 5.92 5.58 3.10 3.76
EXAMPLE 2

In this example, further hand sheets were made
all having a total filler loading of about 30% by

weight. The hand sheets had a permeability of about
20 Coresta units and had a basis weight of about 30

gsm. As in Example 1, the control contained ALBACAR

5970 calcium carbonate in an amount of 30% by weight.

Three other hand sheets were constructed in
accordance with the present invention. 1In

particular, in two of the hand sheets, a portion of

the calcium carbonate filler was replaced by hydrated

iron oxide. 1In the third trial paper, the calcium

carbonate was completely replaced by hydrated iron

oxide.
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The tests described in Example 1 were repeated

and the following results were obtained:

10

15

TABLE 2

co coz2 02 Wet Tar | Wet Tar Puff

(%) (%) (%) {g/cig) | (mg/cig) | Count
Control 4.09 9.1 12.53 0.0125 12.5 7.9
10% 2.87 8.6 13.25 0.0126 12.6 8.05
hydrated
Fe203
20% 2.07 7.26 14.3 0.0113 11.3 8.3
hydrated
Fe203
30% 1.84 7.06 14.5 0.0089 8.9 6.53
hydrated
Fe203

co co2 02 CO/Tar CO/Puff Wet
(mg) (mg) (mg) (mg/mg) (mg/puff) Tar/Puff
(mg/puff)

Control | 13.1 45,7 45.8 1.05 1.66 1.58
10% 9.4 44,1 49.4 0.74 1.16 1.57
hydrated
Fe203
20% 7.0 38.3 54.9 0.62 0.84 1.36
hydrated
Fe203 ' -
30% 4.9 29.3 43.8 0.55 0.75 1.36
hydrated
Fe203
EXAMPLE 3

In this example,

further hand sheets were

constructed containing various carbon monoxide

reducing agents in accordance with the present

invention.

control.

The hand sheets were compared to a

21l of the hand sheets had a 30% total

filler loading, had a permeability of about 25

Coresta units, and had a basis weight of about
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The control contained ALBACAR 5970 calcium

carbonate.

The hand sheets were formed into cigarettes and

the tests described in Example 1 were repeated. The

following results were obtained:

TABLE 3
Sample BMI Coresta co Wet Tar

(%) {g/cig)
Control 9.68 13.9 4,7 0.0306
Cr203 11.76 14.9 4.1 0.03317
PdO 7.17 14.8 3.2 0.0225
Cu0 5.93 13.5 3.85 0.0332
Pto 5.99 14.1 4 0.0279
hydrated 13.06 10.30 2.80 0.02
Fe203
yellowlO
Ca02 8.00 10.60 3.50 0.03
Co304 8.31 9.8 2.2 0.0172
Co0 7.70 10 4 0.0274 |
CoCO3 14.64 14.4 2.45 0.0185
Sample Wet Tar Puff co CO/Tar CO/Puff Wet

(mg/cig) | Count (mg) (mg/mg) | (mg/puff) | Tar/Puff
(mg/puff

Control 30.6 8.2 15.61 0.51 1.90 3.73
Cr203 33.17 8 13.28 0.40 1.66 4,15
Pdo 22.5 6.5 8.42 0.37 1.30 3.46
Cuo 33.2 9.3 14.50 0.44 1.56 3.57
PtO 27.9 7.2 11.66 0.42 1.62 3.88
Fe203 18.90 7.50 8.50 0.45 1.13 2.52
yellowlO
Ca02 27.40 9.20 13.04 0.48 1.42 2.98
Co304 17.2 8.8 7.84 0.46 0.89 1.95
CoO 27.4 8.7 14.09 0.51 1.62 3.15
CoCO03 18.5 8.05 8.0 0.43 0.99 2.30
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EXAMPLE 4
Example 2 above was repeated. In this example,
however, all of the wrapping papers were made on
commercial paper making machines as opposed to being
5 hand sheets made in a laboratory.
The basis weight of all of the wrapping papers

was about 26 gsm. The permeability of the papers was

about 24 Coresta units. Otherwise, all of the
procedures described in Example 2 were repeated. The
10 following results were obtained:
TABLE 4
co co2 02 Wet Tar | Wet Tar Puff
(%) (%) (%) {g/cig) | (mg/cig) | Count
Control 4.09 | 9.10 | 12.53 | 0.0125 12.5 7.9
10% 2.87 | 8.60 | 13.25 | 0.0126 12.6 8.1
hydrated
Fe203
20% 2.07 | 7.26 | 14.30 | 0.0113 11.3 8.3
hydrated
Fe203
30% 1.84 | 7.06 | 14.50 | 0.0089 8.9 6.5
hydrated
Fe203
15
co co2 02 COo/Tar Co/Puff Wet
(mng) (mg) (mg) (mg/mg) (mg/puff) Tar/Puff
(mg/puff)
Control 13.1 45.7 45.8 1.05 1.66 1.58
10% 9.4 44.1 49.4 0.74 1.16 1.57
hydrated
Fe203
20% 7.0 38.3 54.9 0.62 0.84 1.36
hydrated
Fe203
30% 4.9 29.3 43.8 0.55 0.75 1.36
hydrated
Fe203




10

15

WO 2005/013733

33

Although various embodiments of the invention
have been described using specific terms, devices,
and methods, such description is for illustrative
purposes only. The words used are words of
description rather than of limitation. It is to be
understood that changes and variations may be made by
those of ordinary skill in the art without departing
from the spirit or scope of the present invention.
In addition, it should be understood that aspects of
the various embodiments may be interchanged both in
whole or in part. Therefore, the spirit and scope of
the invention should not be limited to the
description of the preferred versions contained

therein.
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WHAT IS CLAIMED IS:

1. A smoking article comprising:

a first component comprising a column
of a smokable filler;

a second component comprising a
wrapper surrounding the column of the smokable
filler; and

a carbon monoxide reducing agent
selected from the group consisting of metal oxides
and metal carbonates, the carbon monoxide reducing
agent being contained in the first component, the
second component, or in both components, the carbon
monoxide reducing agent being present in an amount
sufficient to reduce carbon monoxide delivery in mg
per smoking article by at least 10%.

2. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent comprises
iron oxide.

3. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent comprises
cobalt oxide, calcium peroxide, palladium oxide,
platinum oxide, cobalt carbonate or mixtures thereof.

4. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent has a
median particle size of from about 0.05 microns to
about 3 microns.

5. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent is present
in the first component or the second component in an

amount up to about 40% by weight.
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6. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent is also
present in an amount sufficient to reduce the carbon
monoxide to tar ratio of the smoking article by at
least about 10%.

7. A smoking article as defined in Claim 1,
wherein the smokable fillep comprises a tobacco.

8. A smoking article as defined in Claim 1,
wherein the column of smokable filler comprises
reconstituted tobacco.

9. A smoking article as defined in Claim 1,
wherein the wrapper surrounding the column of the
smokable filler comprises a sheet of reconstituted
tobacco.

10. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent comprises
ferric oxide.

11. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent comprises
hydrated ferric oxide.

12. A smoking article as defined in Claim 1,
wherein the wrapper comprises an outer layer and an
inner layer, the carbon monoxide reducing agent being
contained in the inner layer.

13. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent is only
contained in the first component.

14. A smoking article as defined in Claim 1,
wherein the carbon monoxide reducing agent is only

contained in the second component.
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15. A smoking article

wherein the

carbon monoxide

a Group VIII oxide.

16. A
wherein the
delivery of
article.

17. A
wherein the
delivery of
article.

18. A
wherein the
delivery of
article.

19. A

wherein the

smoking article
smoking article

less than about

smoking article
smoking article

less than about

smoking article
smoking article

less than about

smoking article

smoking article

PCT/US2004/013656

as defined in Claim 1,

reducing agent comprises

as defined in Claim 1,
has a carbon monoxide

15 mg per smoking

as defined in Claim 1,
has a carbon monoxide

12 mg per smoking

as defined in Claim 1,
has a carbon monoxide

10 mg per smoking

as defined in Claim 1,

has a carbon monoxide to

tar ratio of less than about 1.0.

20. A smoking article as defined in Claim 1,

wherein the smoking article has a carbon monoxide to

tar ratio of less than about 0.7.

21. A smoking article as defined in Claim 1,

wherein the smoking article has a carbon monoxide to

tar ratio of less than about 0.5.

22. A smoking article as defined in Claim 1,

wherein the smoking article further comprises low

permeability areas surrounding the column of the

smokable filler, the low permeability areas having a

permeability within a range sufficient to reduce

ignition proclivity.
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23. A smoking article as defined in Claim 1,
wherein the smoking article has an average carbon
monoxide delivery per puff of less than about 1.7 mng.

24. A smoking article as defined in Claim 1,
wherein the smoking article has an average carbon
monoxide delivery per puff of less than about 1.5 mg.

25. A smoking article as defined in Claim 1,
wherein the smoking article has an average carbon
monoxide delivery per puff of less than about 1.25
mg.

26. A smoking article as defined in Claim 1,
wherein the smoking article has an average carbon
monoxide delivery per puff of less than about 1.0 mg.

27. A smoking article comprising:

a first component comprising a column
of a smokable filler, the smokable filler comprising
a tobacco;

a second component comprising a
wrapper surrounding the column of the smokable
filler; and

a carbon monoxide reducing agent
contained in the first component, the second
component, or in both components, the carbon monoxide
reducing agent comprising an iron oxide, a cobalt
oxide, a calcium peroxide, a palladium oxide, a
platinum oxide, a cobalt carbonate, or mixtures
thereof, the carbon monoxide reducing agent being
present in the first‘component or in the second

component in an amount from about 3% by weight to

PCT/US2004/013656
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about 40% by weight, the smoking article having a
carbon monoxide delivery of less than about 15 mg per
smoking article and having a carbon monoxide to tar
ratio of less than about 1.0.

28. A smoking article as defined in Claim 27,
wherein the carbon monoxide reducing agent comprises
a Group VIII oxide.

29. A smoking article as defined in Claim 27,
wherein the carbon monoxide reducing agent comprises
a ferric oxide.

30. A smoking article as defined in Claim 29,
wherein the carbon monoxide reducing agent comprises
a hydrated ferric oxide.

30. A smoking article as defined in Claim 27,
wherein the carbon monoxide reducing agent is presenf
in the first component or present in the second
component in an amount of at least about 10% by
weight.

31. A smoking article as defined in Claim 27,
wherein the smoking article has a carbon monoxide
delivery of less than about 12 mg per smoking
article.

32. A smoking article as defined in Claim 27,
wherein the smoking article has a carbon monoxide
delivery of less than about 10 mg per smoking
article.

33. A smoking article as defined iﬁ Claim 27,
wherein the smoking article has a carbon monoxide to

tar ratio of less than about 0.7.

PCT/US2004/013656
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34. A smoking article as defined in Claim 27,
wherein the smoking article has a carbon monoxide to
tar ratio of less than about 0.5.

35. A smoking article as defined in Claim 27,
wherein the smoking article further comprises low
permeability areas surrounding the column of the
smokable filler, the low permeability areas having a
permeability within a range sufficient to reduce
ignition proclivity.

36. A smoking article as defined in Claim 27,
wherein the wrapper comprises at least an outer layer
and an inner layer, the carbon monoxide reducing
agent being contained in the inner layer. ‘

37. A smoking article as defined in Claim 27,
wherein the carbon monoxide reducing agent is only
contained in the first component.

38. A smoking article as defined in Claim 27,
wherein the carbon monoxide reducing agent is only
contained in the second component.

32. A smoking article as defined in Claim 27,
wherein the column of smokable filler comprises
reconstituted tobacco.

40. A smoking article as defined in Claim 27,
wherein the wrapper surrounding the column of the
smokable filler comprises a sheet of reconstituted
tobacco.

41. A smoking article as defined in Claim 27,
wherein the carbon monoxide reducing agent is
contained within the wrapper, the wrapper comprising

pulp fibers, the wrapper having a permeability of

PCT/US2004/013656



10

15

20

25

WO 2005/013733

40
from about 15 Coresta to about 110 Coresta, and a
basis weight of from about 18 gsm to about 60 gsm.

42. A smoking article as defined in Claim 41,
wherein the wrapper further contains a filler.

43. A smoking article as defined in Claim 42,
wherein the filler comprises calcium carbonate.

44. A process for reducing carbon monoxide
delivery in a smoking article comprising:

incorporating into the smoking article
a carbon monoxide reducing agent, the carbon monoxide
reducing agent comprising a Group VIII oxide, a
calcium peroxide, a cobalt carbonate, or mixtures
thereof, the carbon monoxide reducing agent being
present in an amount sufficient to reduce carbon
monoxide delivery in mg per smoking article by at
least about 10%, the smoking article having a carbon
monoxide delivery of less than about 15 mg per
smoking article and having a carbon monoxide to tar
ratio of less than about 1.0.

45. A process as defined in Claim 44; wherein
the smoking article comprises a column of smokable
filler and a wrapper surrounding the column, the
carbon monoxide reducing agent being contained in the
wrapper.

46. B process as defined in Claim 44, wherein
the smoking article comprises a column of smokable
filler and a wrapper surrounding the column, the
carbon monoxide reducing agent being contained in the

smokable filler.

PCT/US2004/013656
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~ 47. A process as defined in Claim 44, wherein
the carbon monoxide reducing agent comprises a ferric
oxide.

48. A smoking article comprising:

a first component comprising a column
of a smokable filler, the smokable filler comprising
a tobacco;

a second component comprising a
wrapper surrounding the column of the smokable
filler;

low permeablility areas contained
within the wrapper at selected locations, the lower
permeability areas creating a BMI range within the
wrapper sufficient to reduce ignition proclivity by
reducing oxygen to a smoldering coal of the smoking
article as the coal burns and advances into the lower
permeability areas, the wraﬁper having a BMI of less
than about 8 cm™ within the lower permeability areas;
and

wherein the smoking article has a
carbon monoxide delivery of less than about 15 mg per
smoking article and has a carbon monoxide to tar
ratio of less than about 1.0.

49. A smoking érticle as defined in Claim 48,
wherein the smoking article has an average carbon
monoxide per puff of less than about 1.75 mg.

50. A smoking article as defined in Claim 48,
wherein the smoking article has an average carbon

monoxide per puff of less than about 1.5 mg.
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51. A smoking article as defined in Claim 48,
wherein the smoking article has an average carbon
monoxide per puff of less than about 1.25 mg.

52. A smoking article as defined in Claim 48,
wherein the smoking article has a carbon monoxide
delivery of less than about 12 mg per smoking
article.

53. A smoking article as defined in Claim 48,
wherein the smoking article has a carbon monoxide
delivery of less than about 10 mg per smoking
article.

54. A smoking article as defined in Claim 48,
wherein the carbon monoxide to tar ratio is less than
about 0.7.

55. A smoking article as defined in Claim 48,
wherein the carbon monoxide to tar ratio is less than
about 0.5.

56. A smoking article as defined in Claim 48,
wherein the smoking article further comprises a
carbon monoxide reducing agent contained within the
first component, the second component, or in both
components, the carbon monoxide reducing agent
comprising a Group VIII oxide, a Group VIII
carbonatg, or mixtures thereof.

57. A smoking article as defined in Claim 56,
wherein the carbon monoxide reducing agent is only
containéd within the wrapper, the carbon monoxide
reducing agent being present in the wrapper in an

amount from about 0.3% to about 40% by weight.
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A smoking article as defined in Claim 57,

the wrapper comprises a paper layer

containing pulp fibers, the paper layer having a

permeability of from about 15 Coresta to about 110

Coresta
60 gsm.
59.

wherein

and a basis weight from about 18 gsm to about

A smoking article as defined in Claim 57,

the wrapper comprises an outer layer and an

inner layer, the carbon monoxide reducing agent being

contained within the inner layer.

60.
wherein
tobacco.

61.

wherein

A smoking article as defined in Claim 59,

the inner layer comprises reconstituted

A smoking article as defined in Claim 56,

the carbon monoxide reducing agent is only

contained in the first component.

62.

wherein

. tobacco.

63.
wherein
located

64.
wherein
axis of

65.
wherein

an axis

A smoking article as defined in Claim 61,

the smokable filler comprises reconstituted

A smoking article as defined in Claim 56,
the lower permeability areas comprise bands
on the wrapper.

A smoking article as defined in Claim 63,
the bands are substantially parallel to an
the smoking article.

A smoking article as defined in Claim 63,
the bands are substantially perpendicular to

of the smoking article.
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66.

wherein

about 5

67.

5 wherein

coating

68.

wherein

the

cm

the
the

A
the
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smoking article as defined in Claim 48,
wrapper has a BMI from about 1 cm™t to
within the lower permeability areas.
smoking article as defined in Claim 48,
lower permeability areas are formed by
wrapper with a film-forming composition.
smoking article as defined in Claim 48,

lower permeability areas comprise a

cellulosic composition that has been applied to the

10 wrapper.
69.

A

smoking article as defined in Claim 48,

wherein the lower permeability areas comprise pieces

of a fibrous web that have been placed in association

-with the wrapper.

15 70. A smoking article as defined in Claim 56,

wherein the carbon monoxide reducing agent comprises

a ferric oxide.
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