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(54) Wrapping materials for smoking articles

(57) A wrapping material for a smoking article is pro-
posed, the wrapping material comprising a base sheet
having a major surface, and a plurality of bands applied
to the major surface in the form of a pattern, each band

comprising a plurality of layers applied one over the other,
wherein at least one of the plurality of layers incorporates
as an additive at least one flavoring agent, and at least
one of the plurality of layers incorporates as an additive
a hydrate material.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to smoking arti-
cles, and in particular, to wrapping materials suitable for
use as components of those smoking articles.
[0002] Popular smoking articles, such as cigarettes,
have a substantially cylindrical rod shaped structure and
include a charge, roll or column of smokable material
such as shredded tobacco (e.g., in cut filler form) sur-
rounded by a paper wrapper thereby forming a so-called
"smokable rod" or "tobacco rod." Normally, a cigarette
has a cylindrical filter element aligned in an end-to-end
relationship with the tobacco rod. Typically, a filter ele-
ment comprises plasticized cellulose acetate tow circum-
scribed by a paper material known as "plug wrap." Certain
cigarettes incorporate a filter element having multiple
segments, and one of those segments can comprise ac-
tivated charcoal particles. Typically, the filter element is
attached to one end of the tobacco rod using a circum-
scribing wrapping material known as "tipping paper." It
also has become desirable to perforate the tipping ma-
terial and plug wrap, in order to provide dilution of drawn
mainstream smoke with ambient air. Descriptions of cig-
arettes and the various components thereof are set forth
Tobacco Production, Chemistry and Technology, Davis
et al. (Eds.) 1999. Various properties of paper materials
used for cigarette manufacture, and of the cigarettes
manufactured using those papers, are set forth in Duro-
cher, TJI, 188-194 (3/1985).
[0003] A cigarette is employed by a smoker by lighting
one end thereof and burning the tobacco rod. The smoker
then receives mainstream smoke into his/her mouth by
drawing on the opposite end (e.g., the filter end) of the
cigarette. During the time that the cigarette is not being
drawn upon by the smoker, that cigarette remains burn-
ing. Also, during the time that the cigarette is not being
drawn upon, sidestream smoke is generated and directly
enters the atmosphere from the lit end of the cigarette.
[0004] Numerous attempts have been made to provide
cigarettes that generate relatively low levels of visible
sidestream smoke. See, for example, US Pat. Nos.
4,924,888 to Perfetti et al.; and 5,143,098 to Rogers et
al. Certain attempts to reduce the levels of visible side-
stream smoke generated by cigarettes have involved the
use of tobacco rods having multiple layers of circumscrib-
ing wrapping materials. See, for example, US Pat. No.
4,998,543 to Goodman; 5,220,930 to Gentry; and
5,271,419 to Arzonico et al.
[0005] Numerous references propose applying films
to the paper wrapping materials of tobacco rods. See,
for example, US Pat. Nos. 1,909,924 to Schweitzer;
4,607,647 to Dashley; and 5,060,675 to Milford et al.
[0006] Numerous attempts have been made to control
the manner that a cigarette bums when that cigarette is
not being drawn upon. See, for example, US Pat. Nos.
2,666,437 to Lattof; 3,030,963 to Cohn; 4,146,040 to

Cohn; 4,453,553 to Cohn; 4,489,650 to Weinert;
4,489,738 to Simon; and 4,615,345 to Durocher.
[0007] Banded paper wrapping materials that are used
for cigarette manufacture possess segments defined by
the composition, location and properties of the various
materials within those wrapping materials. Numerous ref-
erences contain disclosures suggesting various banded
wrapping material configurations. See, for example, US
Pat. Nos. 1,996,002 to Seaman; 1,999,222 to Weinberg-
er; 2,013,508 to Seaman; 4,452,259 to Norman et al.;
4,889,145 to Adams et al,; 5,417,228 to Baldwin et al.;
5,878,753 to Peterson et al., 5,878,754 to Peterson et
al,; and 6,198,537 to Bokelman et al.; US Pat. Application
2002/0139381 to Peterson et al.; and PCT WO 02/37991
and PCT WO 02/55294. Methods for manufacturing
banded-type wrapping materials have been proposed.
See, for example, US Pat. Nos. 4,739,775 to Hampl, Jr.
; 4,945,932 to Mentzel et al.; 5,474,095 to Allen et al.;
and PCT WO 02/44700 and PCT WO 02/055294. Band-
ed papers having segments of paper, fibrous cellulosic
material, or particulate material adhered to a paper web
also have been proposed. See, US Pat. Nos. 5,191,906
to Myracle, Jr.; 5,263,999 to Baldwin et al.; 5,417,228 to
Baldwin et al. and 5,450,863 to Collins et al.; and US Pat.
Application 2002/0092621 to Suzuki.
[0008] It would be desirable to provide a cigarette man-
ufacturer with a manner or method to produce a cigarette
that possesses controlled burn characteristics resulting
from alterations to the wrapping material of the tobacco
rod of that cigarette.

SUMMARY

[0009] The present invention relates to wrapping ma-
terials for smoking articles, and to methods for making
those wrapping materials, The present invention also re-
lates to smoking articles, such as cigarettes, that are
manufactured using those wrapping material, The wrap-
ping material incorporates at least one fibrous material
(e.g., flax fibers, hardwood pulp fibers and/or softwood
pulp fibers) and most preferably incorporates at least one
filler material (e.g., an inorganic, essentially water insol-
uble material, such as calcium carbonate in particulate
form). The wrapping material has deposited thereon, or
otherwise applied thereto, at least one layer of coating,
and most preferably, a multi-layer coating, in the form of
a predetermined pattern.
[0010] In one aspect, the wrapping material possesses
a coating in the form of a plurality of spaced apart bands,
Each band possesses a series of layers, and those layers
each can be continuous layers. Each layer most prefer-
ably comprises a film-forming material, such as a poly-
meric resin. A highly preferred film-forming material is
ethylcellulose. At least one of the coating layers can have
a filler material dispersed or suspended within the other
components of the formulation used to provide that coat-
ing layer. A highly preferred filler is provided by particles
of calcium carbonate.
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[0011] In one aspect, the wrapping material includes
a base sheet having a major surface and possessing a
plurality of bands applied to that major surface in the form
of a pattern. Each band possesses at least two layers,
and each layer can be a continuous layer. Those layers
include a first or bottom layer applied to a major surface
of the base sheet, and a top layer applied over that bottom
layer. In one aspect, the bottom layer has a width greater
than that of the top layer. In another aspect, the bottom
layer has a width essentially equal to that of the top layer.
In another aspect, the top layer has a width greater than
that of the bottom layer. If desired, at least one layer of
coating (i.e., a primary coating) can be applied to the
major surface prior to application of the aforementioned
pattern. If desired, at least one layer of coating (i.e., an
overcoating) can be applied to the major surface after
application of the aforementioned pattern.
[0012] In another aspect, the wrapping material in-
cludes a base sheet having a major surface and pos-
sessing a plurality of bands applied to that major surface
in the form of a pattern. Each band possesses at least
three layers. Those layers include a first or bottom layer
applied to a major surface of the base sheet, a middle
layer applied over that bottom layer, and a top layer ap-
plied over that middle layer. In one aspect, the widths of
all of the layers are essentially equal to one another. In
one aspect, the bottom layer has a width different from
that of the middle layer, and the middle layer has a width
essentially equal to or different from that of the top layer.
In another aspect, the bottom layer has a width essen-
tially equal to that of the middle layer, and the middle
layer has a width different than that of the top layer. The
width of the bottom layer can be greater than that of the
middle layer, and the width of the middle layer can be
greater than that of the top layer. Either or both of the
middle and top layers can have widths that are greater
than that of the bottom layer. The top layer can have a
width that is greater than that of the middle layer. For a
layer that has a width different from that of another layer,
each of those layers most preferably are positioned rel-
ative to one another so that both of the ends of that each
layer are equally off-set relative to the respective ends
of other layer. If desired, at least one layer of coating can
be applied to the major surface prior to application of the
aforementioned pattern. If desired, at least one layer of
coating can be applied to the major surface after appli-
cation of the aforementioned pattern.
[0013] In another aspect, the wrapping material in-
cludes a base sheet having a major surface and pos-
sessing a plurality of bands applied to that major surface
in the form of a pattern. Each band possesses at least
four layers, and each layer can be a continuous layer.
Those layers include a first or bottom layer applied to a
major surface of the base sheet, a second or bottom mid-
dle layer applied over that bottom layer, a third or top
middle layer applied over the second layer, and a fourth
or top layer applied over the third layer. For each band,
the layer that is applied directly to the wrapping material

(i.e., the first or bottom layer) has a second layer applied
thereto. The width of the second layer can be essentially
the same as, greater than, or less than, that of the first
layer. For a second layer that has a width different from
that of the first layer, the second layer most preferably is
positioned relative to the first layer so that both of the
ends of that second layer are equally off-set relative to
the ends of the first layer. The second layer has a third
layer applied thereto. The width of the third layer can be
essentially the same as, greater than, or less than, that
of the second layer. For a third layer that has a width
different from that of the second layer, the third layer most
preferably is positioned relative to the second layer so
that both of the ends of that third layer are equally off-set
relative to the ends of the second layer. The third layer
has a fourth layer applied thereto, The width of the fourth
layer can be essentially the same as, greater than, or
less than, that of the third layer. For a fourth layer that
has a width different from that of the third layer, the fourth
layer most preferably is positioned relative to the third
layer so that both of the ends of that fourth layer are
equally off-set relative to the ends of the third layer. If
desired, at least one layer of coating can be applied to
the major surface prior to application of the aforemen-
tioned pattern. If desired, at least one layer of coating
can be applied to the major surface after application of
the aforementioned pattern.
[0014] In one preferred embodiment, the present in-
vention relates to a wrapping material for a smoking ar-
ticle, and to a smoking article (e.g., a cigarette) manu-
factured using that wrapping material. Such a wrapping
material most preferably possesses a wire side major
surface and a felt side major surface. Such a wrapping
material also has a pattern applied to at least one major
surface of the wrapping material substrate as a plurality
of layers, and most preferably, the pattern is applied to
the wire side major surface. Preferably, at least one of
those layers include ethylcellulose and calcium carbon-
ate, with the calcium carbonate most preferably being
present in an amount greater than the ethylcellulose, on
a weight basis. A highly preferred wrapping material hav-
ing such types of layers applied thereto possesses a
smoking article wrapping material substrate including
about 70 weight parts to about 90 weight parts fibrous
material (e.g., wood pulp fiber and/or flax fiber) and about
10 weight parts to about 90 weight parts filler (e.g., cal-
cium carbonate particles), based on the combined weight
of fibrous material and filler; a basis weight of about 20
g/m2 to about 30 g/m2; an inherent porosity of about 20
CORESTA units to about 60 CORESTA units. Certain
preferred wrapping materials include patterns that pos-
sess two, three or four layers, and for certain preferred
wrapping materials, all of the layers include ethylcellulose
and calcium carbonate, with the calcium carbonate being
present in an amount greater than the ethylcellulose, on
a weight basis. Layers including ethylcellulose and cal-
cium carbonate also can optionally incorporate at least
one plasticizer, at least one wetting agents, and/or at
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least one optical brightener. Typically, the components
of the layers including ethylcellulose and calcium carbon-
ate are applied to the wrapping material as a coating
formulation comprising a major amount of at least one
non-aqueous solvent (e.g., iso-propyl acetate),

BRIEF DESCRIPTION OF THE FIGURES

[0015] Fig. 1 is a schematic illustration of an apparatus
for applying printed patterns to wrapping materials, there
being shown a side view of several gravure printing press
stations;
[0016] Fig. 2 is a perspective of a portion of a web of
a wrapping material;
[0017] Fig. 3 is an exploded perspective of smoking
article, showing the smokable material, the wrapping ma-
terial components, and the filter element; and
[0018] Fig. 4-22 are enlarged, cross-sectional side
views of cigarette wrapping materials showing multi-layer
coatings applied to the major surfaces of base sheets as
bands that are longitudinally-spaced and extend trans-
versely to the longitudinal axes of those materials.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] In accordance with the present invention, at
least one layer of coating, and most preferably, several
layers of coating formulation, are applied to a wrapping
material, preferably using a printing process. Most pref-
erably, the coating formulation is applied using intaglio
processes. As such, gravure coating techniques, such
as rotogravure printing techniques, are particularly pre-
ferred. Other techniques for the coating formulation to
the wrapping material include blade coating, air-knife
coating, roll-coating and shaft coating techniques. Alter-
natively and/or additionally, the layers of coating formu-
lation can be applied by spraying, ink jet coating, or other
similar coating techniques. A printed wrapping material
is provided with a patterns such as is provided by appli-
cation of at least one additive material to a formed wrap-
ping material. The pattern is applied to the crapping ma-
terial in a so-called offline fashion (i.e., offline relative to
the manufacture of that wrapping material).
[0020] Gravure printing techniques involve printing
from the continuous surface of a metal cylinder engraved
mechanically or by laser, or etched chemically so as to
possess minute grooves or cells below the surface of that
cylinder. A typical printing cylinder surface is provided by
etching a smooth, polished copper surface and plating
that etched surface with chrome. Those recessed cells
or grooves hold liquid (or liquid dispersion) formulations
form impression, layers or "bumps" to be deposited onto
the desired location of a substrate, such as a continuous
web of paper wrapping material. Rotogravure printing
presses have been commercially available from Bobst
Champlain, Inc.; from Cerutti S.p.A.; from Rotomek,
S.p.A.; from Intra-Roto, Inc.; as Merkur Heliostar from

Wirdmoller & Holscher, and KBA TR 7B from Albert-
Frankenhal AG. Gravure printing techniques are de-
scribed in Pocket Pal, published by International Paper
Company (1970); Scarlett et al., What the Printer Should
Know About Ink (1984); and Gravure, Process and Tech-
nololgy, Grav. Educ. Fdn. and Grav. Assoc. Amer.
(1991). Thus, the selection and operation of gravure
printing equipment will be readily apparent to one skilled
in the art of printing. See, for example, US Pat. Applica-
tion 2002/0139381 to Peterson et al. Equipment and
techniques for applying coatings and inks to paper wrap-
ping materials suitable for the manufacture of tobacco
rods for cigarettes are set forth in US Pat. Nos. 5,060,675
to Milford et al.; 5,878,753 to Peterson et al.; 5,878,754
to Peterson et al.; and PCT WO 02/37991. See, also, US
Pat. No. 4,474,110 to Rosner.
[0021] Referring to Fig. 1, there is shown a gravure
printing press 10 of the type useful for printing desired
components as predetermined patterns onto wrapping
materials. In operation, a wrapping material 14 is un-
wound from a large payout roll 17, The payout roll 17 is
shown rotating in a clockwise direction, causing the con-
tinuous web of wrapping material 14 to travel in the di-
rection shown by arrow 20. The size of the payout roll
can vary, and an exemplary payout roll provides a con-
tinuous sheet of about 31 inches wide and about 16,000
meters in length. The continuous web of wrapping ma-
terial is passed, in succession, through a plurality printing
stations and drying stations, shown as a series of four
printing stations 25, 27, 29 and 31, and four drying sta-
tions 33, 35, 37, 39. The resulting printed and dried web
then is wound onto a take-up roll 44 (i,e., the wrapping
material is adapted in such a manner that it can be wound
on or as a roll).
[0022] The take-up roll then is unwound and slit to pro-
vide a plurality of webs of the desired size, and those
webs are re-wound into bobbins for use on cigarette mak-
ing machines for the manufacture of tobacco rods for
cigarettes (not shown). Dried wrapping materials of the
present invention preferably have residual liquid carrier
or solvent levels that are less than about 300 mg/ream
(a ream being 3,000 square feet).
[0023] The first printing station 25 includes a first
etched printing cylinder 48 that is rotated clockwise
through a first liquid (or liquid dispersion) coating mixture
or printing formulation 51. That printing formulation or ink
51 is located in a first trough or pan 54, and some of that
ink within that trough is picked up onto the printing surface
face (not shown) of that cylinder 48, An exemplary print-
ing cylinder is a metal cylinder having a cylinder face
length of about 54 inches, and a diameter of about 11.28
inches; and such a cylinder can have an etched region
sufficient to print the web in the desired manner (e.g., a
31 inch etched region on the cylinder face is sufficient to
print a web of 31 inch width). Optionally, the cylinder 48
and the trough 54 containing the ink 51 can be equipped
with heating equipment (not shown). Heating of the ink
to elevated temperatures is desirable for certain printing
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formulations that might otherwise exhibit relatively high
viscosities at temperatures approximating those of am-
bient conditions.
[0024] A first doctor blade 56 (e.g., a steel blade ex-
tending along the printing surface face of the cylinder) is
located downstream from the trough 54, and is positioned
against the etched surface of the first printing cylinder 48
in a manner so as to wipe off surplus ink from that cylinder
while allowing the desired ink for printing to be retained
within the etched grooves of that cylinder. The continuous
web of wrapping material 14 passes through a tension
compensation roll system 60, and between the first print-
ing cylinder 48 and a first impression cylinder 68. When
that wrapping material passes the region between the
printing cylinder 48 and the impression cylinder 68, the
compressive forces provided between the surfaces of
those two cylinders cause the ink to be transferred from
the printing cylinder, and to be pressed onto (and hence
applied) to the wrapping material,. Depending upon the
pattern etched into the surface of the printing cylinder, a
pattern is printed onto a major surface (not shown) of the
wrapping material. The amount of ink deposited onto the
substrate in a particular region of that substrate depends
upon factors such as the depth of each etched cell, the
area of each cell, and the spacing between the cells.
Great numbers of relatively large volume etched cells
that are closely spaced allow a relatively large amount
of ink to be deposited onto a substrate. For example,
exemplary coatings can have layers whereby the line
screen is such that the first layer is coated at about 101
dots per square inch, and the subsequent second, third
and fourth layers each are coated at about 81 dots per
square inch; and alternatively, exemplary coatings can
have layers whereby the line screen is such that all of
the layers are coated at about 81 dots per square inch.
The ink is printed onto the major surface of the wrapping
material in the form of a discrete layer or bump.
[0025] After the coating formulation is applied to the
wrapping material, the carrier liquid or liquid solvent of
the ink is removed from the wrapping material. Typically,
the liquid is removed by evaporation techniques, which
usually are provided by heating the wrapping material.
As such, printed wrapping material is passed through a
first dryer 33 to remove liquid solvent or carrier (e.g., by
evaporation) from the printed region of the wrapping ma-
terial. An exemplary dryer is a gas fired, high velocity
forced air oven having a longitudinally-extending heating
space of about 40 feet. Typically, the dryer is set to a
desired temperature (e.g., about 140°F), and a given por-
tion of the printed wrapping material is present within the
dryer for about second to about 5 seconds, and normally
about 2 to about 3 seconds. Each respective dryer can
be set at a different temperature, depending upon factors
such as the volatility and amount of the particular liquid
solvent or carrier. Typically, the wrapping material is
heated and treated sufficiently to remove residual solvent
of the coating formulation such that any residual amount
of solvent is present in an amounts that are low enough

to not adversely affect to any significant degree the per-
formance characteristics, chemical nature or sensory
characteristics of the smoke generated by a smoking ar-
ticle manufactured from that wrapping material.
[0026] The continuous web of wrapping material 14
then is passed through a second printing station 27. The
second printing station 27 includes a second etched print-
ing cylinder 75 that is rotated clockwise through a second
liquid (or liquid dispersion) coating mixture or printing for-
mulation 77. That printing formulation or ink 77 is located
in a second trough or pan 79, and some of that ink within
that trough is picked up onto the printing surface face
(not shown) of that cylinder 75. Optionally, the ink can
be subjected to elevated temperatures by heating the
cylinder 75 and trough 79.
[0027] A second doctor blade 83 is located down-
stream from the trough 79, and is positioned against the
etched surface of the second printing cylinder 75 in a
manner so as to wipe off surplus ink from that cylinder
while allowing the desired ink for printing to be retained
within the etched grooves of that cylinder. The continuous
web of wrapping material 14 passes through a tension
compensation roll system 85, and between the second
printing cylinder 75 and a second impression cylinder 90.
The ink is transferred from the printing cylinder 75, and
hence applied to the wrapping material 14, when that
wrapping material passes the region between the printing
cylinder and the impression cylinder 90. Depending upon
the pattern etched into the surface of the printing cylinder,
a second pattern is printed onto a major surface (not
shown) of the wrapping material. The ink is printed onto
the major surface of the wrapping material in the form of
a discrete layer or bump. The printed wrapping material
then is passed through a second dryer 35 to remove liquid
solvent or carrier (e.g., by evaporation) from the printed
region of the wrapping material. Preferably, the ink of the
second printing station is printed directly on top of the
previously printed layer; that is, using types of printing
techniques known as "trap printing."
[0028] The continuous web of wrapping material 14
then is passed through third and fourth printing stations
29, 31, and third and fourth drying stations 37, 39, re-
spectively and successively. The types of components
and manner of operation of those third and fourth printing
stations and drying stations are essentially identical to
those of the first two printing and drying stations that have
been described previously. Besides the printing press 10
of the type shown in Fig. 1 (i.e., a press possessing four
printing stations), similar types of printing presses pos-
sessing other numbers of printing stations (e.g., 2, 3, 5,
6, 7, 8, 9 or 10 printing stations) can be employed.
[0029] Certain printing stations of the printing press 10
can be modified, if desired. For example, certain printing
stations can be suitably configured so as to allow printing
on both sides (i.e., on both major surfaces) on the wrap-
ping material. Additionally, printing stations can be suit-
ably configured with heating apparatus so as to allow
certain film-forming materials to be printed in a solid (i.e.,
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solvent-free) form.
[0030] The various printed layers are aligned or regis-
tered in order that a coating of a predetermined pattern
can by provided on a major surface of the wrapping ma-
terial. It is most desirable to employ automatic detection
devices 92, 94, 96 and 98, in order to identify and control
the positioning of various coated layers, and hence pro-
vide for alignment or registration of those layers. Each
respective detector system is positioned downstream of
the print cylinder/impression cylinder combination, de-
tects that just printed bump, and provides an output for
controlling registration of the printing of a subsequent
coating layer on top of the previously printed layer. Such
automatic detection devices are particularly useful for
registering the application of multiple printing formula-
tions upon materials that are moving at relatively high
speeds (e.g., in excess of about 500 feet/minute). Suit-
able automatic detection devices are those optical de-
tection devices that operate in the visible, ultraviolet or
near infrared range. As such, an appropriate sensor is
linked to a computer and/or controller that can perform
the function of automatically controlling the location at
which subsequent printing cylinders apply the various
layers into the desired printed pattern (i.e., there is control
of the registration of the various printed layers).
[0031] Certain coating formulations, such as those that
are clear and colorless, can be difficult to align, particu-
larly when using visual alignment techniques. In order to
employ detection devices, such as visible and ultraviolet
sensors, in order to assist in locating printed layers on
the wrapping material, it is often desirable to incorporate
an effective amount of a suitable optical brightener into
the coating formulation. Exemplary registration systems
include the Autotron 2600D from PressTech Controls
Ltd., the View Point Vision System from CC1, the PC3100
series systems available from Eltromat Electronics, Inc.,
and those ultraviolet detection systems available from
Dr. Grobel UV-Elektronic GmbH. Such types of systems
can be used for quality control purposes as well as for
ensuring the proper, desired alignment of the numerous
printed layers of the desired pattern.
[0032] Typically, registration marks in the "dead
space" on either extreme side of the wrapping material
are identified using suitable detection equipment, and
the collected data associated with the location of a printed
layer are used to align and register the location where
subsequent layers are printed using subsequent printing
cylinders. It also is desirable to provide each cylinder
printing face with a marked reference point to provide a
unique printed shape onto the dead space region on the
opposite side of the wrapping material at a predetermined
location. As such, a machine operator can manually iden-
tify those printed marks (e.g., through the use of a suitable
strobe light), compare the location of those marks, and
determine whether or not subsequent printing cylinders
are properly applying subsequent printing formulations
in the appropriate locations. In the event that the various
layers are not being applied in the desired locations, ad-

justment of the operation of subsequent printing cylinders
can be made in order to ensure proper alignment of the
various printed layers.
[0033] If desired, the wrapping material can be evalu-
ated to determine its porosity and basis weight prior to
the time that the wrapping material is wound onto the
take-up roll, Typical devices designed for determining
the porosity and coating weight of the printed wrapping
material often do not provide accurate and reliable meas-
urement of wrapping material that travels at the relatively
high speeds common during the use of gravure printing
equipment. Although a printed sample can be obtained
from a roll and evaluated for proper porosity and coating
weight, it is desirable to measure those properties of a
printed wrapping material in an "online" fashion, particu-
larly to help ensure consistent and effective application
of printing formulation. In order to facilitate automatic on-
line measurement of porosity and coating weight (e.g.,
using equipment available from sources such as Borg-
waldt and Extrol, respectively), a festoon system (similar
to those found on typical gravure presses), is incorporat-
ed into the printing press, particularly in that region of the
printing press after the last printing cylinder and before
the take-up roll. In the region of that festoon system are
located the application weight sensors and porosity in-
spection systems. The decrease in the speed of travel
of the wrapping material in the region of the festoon sys-
tem provides the opportunity for appropriate measure-
ment devices to record readings accurately. As such, ap-
propriate adjustments to the process conditions readily
can be make in the event that wrapping material that is
out of specification is observed.
[0034] Operation of a festoon system and its use to
measure and control properties of a printed wrapping ma-
terial can be described as follows. After the final print
station, an outfeed nip is employed to control the tension
of the running web. After this outfeed nip region, a festoon
section is employed to accumulate web in the desired
time increments. A second, separate outfeed nip follow-
ing the festoon section controls tension of the web prior
to winding on a take-up roll. Typically, when measure-
ments are taken on the printed web, the winding speed
of the finished roll is reduced while the printing equipment
continues to maintain a steady production speed. The
additional printed web that is not wound on the finished
roll accumulates in the festoon section as the portion of
the web beyond the festoon slows down to an appropriate
speed for accurate online measurement. Once the ap-
propriate measurements are recorded, the finished roll
is allowed to regain speed to the appropriate line speed,
and remove the excess web from the festoon section.
Such process steps occur in the desired time increments
dictated by the components necessary for desired proc-
ess control.
[0035] After printing is complete, the printed wrapping
material 14 then can be taken from take-up roll 44 and
slit to the desired dimensions, Slit wrapping materials
normally are provided in the form of bobbins for use on
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conventional cigarette manufacturing equipment. An ex-
emplary slit wrapping material is about 27 mm across,
and as such, can be used to provide a tobacco rod of
about 24.5 mm circumference and about 2.5 mm for an
overlap seam or lap zone for an adhesive line. The wrap-
ping material can be slit to other dimensions, depending
up factors such as the desired circumference of the to-
bacco rod and the desired overlap for the adhesive line.
[0036] Referring to Fig. 2, there is shown a portion of
a slit web of printed wrapping material 180 shown as cut
away at each end. The printed wrapping material 180
possesses a base sheet 184, and there are two bands,
188, 190 shown as being printed on the upper major sur-
face of the wrapping material and positioned so as to
extend transversely to the longitudinal axis of the wrap-
ping material. The printed wrapping material 180 has a
length across L of about 27 mm. The bands 188, 190 are
shown as each having a width w; and the bands are
spaced apart by a distance d. It is most highly preferred
that the bands 188, 190 each are continuous bands (i.e.,
those bands totally cover the regions of the wrapping
material over which they are printed, and no portion of
the wrapping material remains unprinted within the band-
ed regions). However, certain preferred continuous
bands can include two or more layers, and at least one
of those layers can have the form of discontinuous pat-
terns.
[0037] Referring to Fig. 3, there are shown the com-
ponents of a smoking article 194 in the form of a cigarette.
The cigarette 194 includes a generally cylindrical rod 196
of a charge or roll of smokable filler material 198 con-
tained in a circumscribing wrapping material 180 of the
present invention. The rod 196 is conventionally referred
to as a "tobacco rod", The ends of the tobacco rod are
open to expose the smokable filler material. At one end
of the tobacco rod 196 is the lighting end 199, and at the
other end is shown a filter element 200. The cigarette
194 is shown as having one printed band 188 on printed
wrapping material 180, and that band circumscribes the
cigarette rod in a direction transverse to the longitudinal
axis of the cigarette. That is, the band provides a cross-
directional region relative to the longitudinal axis of the
cigarette. The band can be printed on the inner surface
of the wrapping material (i.e., facing the smokable filler
material) or on the outer surface of the wrapping material.
Although the cigarette shown in Fig. 3 possesses wrap-
ping material having one band, the cigarette also can
possess wrapping material having spaced bands num-
bering two, three, or more. For a cigarette having a wrap-
ping material possessing multiple bands, the bands can
be identical, or virtually identical, in terms of composition,
weight, dimension, or the like. In addition, it is desirable
that the leading edge of the printed band positioned clos-
est to the lighting end 199 of the cigarette be positioned
at least about 5 mm, and often at least about 10 mm,
from the extreme lighting end of the cigarette.
[0038] The cigarette 194 normally includes a filter
clement 200 or other suitable mouthpiece positioned ad-

jacent one end of the tobacco rod 196 such that the filter
element and tobacco rod are axially aligned in an end-
to-end relationship, preferably abutting one another. Fil-
ter element 200 has a generally cylindrical shape, and
the diameter thereof is essentially equal to the diameter
of the tobacco rod. The ends of the filter element are
open to permit the passage of air and smoke there-
through. The filter element 200 includes filter material
202 (e.g., plasticized cellulose acetate tow) that is over-
wrapped along the longitudinally extending surface
thereof with circumscribing plug wrap material 206. The
filter clement 200 can have two or more filter segments,
and/or flavor additives incorporated therein.
[0039] The filter element 200 is attached to the tobacco
rod 196 by tipping material 208 which circumscribes both
the entire length of the filter element and an adjacent
region of the tobacco rod. The inner surface of the tipping
material 208 is fixedly secured to the outer surface of the
plug wrap 206 and the outer surface of the wrapping ma-
terial 180 of the tobacco rod, using a suitable adhesive.
A ventilated or air diluted smoking article is provided with
an air dilution means, such as a series of perforations
210, each of which extend through the tipping material
and plug wrap.
[0040] The tobacco rod 196, the filter element 200 and
the cigarette194 resulting from the combination thereof
can be manufactured using conventional cigarette and
cigarette component manufacturing techniques and
equipment, without any extensive modification, if any, to
those conventional techniques and equipment. Manners
and methods suitable for the commercial production of
cigarettes of the present invention will be readily apparent
to those skilled in the art of cigarette manufacture.
[0041] Cigarettes of the present invention possessing
tobacco rods manufactured using certain appropriately
treated wrapping materials of the present invention, when
tested using the methodology set forth in the Cigarette
Extinction Test Method by the National Institute of Stand-
ards and Technology (NIST), Publication 851 (1993) us-
ing 10 layers of Whatman No. 2 filter paper, meet criteria
requiring extinction of greater than about 50 percent,
preferably greater than about 75 percent, and most pref-
erably about 100 percent, of cigarettes tested, Certain
cigarettes of the present invention possessing tobacco
rods manufactured using certain appropriately treated
wrapping materials of the present invention, when tested
using the methodology set forth in ASTM Designation: E
2187-02b using 10 layers of Whatman No. 2 filter paper,
meet criteria requiring extinction of greater than about 50
percent, preferably greater than about 75 percent, and
most preferably about 100 percent, of cigarettes tested.
Preferably, each cigarette possesses at least one band
located in a region of its tobacco rod such that the band
is capable of providing that cigarette with the ability to
meet those cigarette extinction criteria. For a tobacco rod
of a particular length incorporating a wrapping material
possessing bands that are aligned transversely to the
longitudinal axis of the wrapping material in a spaced
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apart relationship, the ratio of the length of the tobacco
rod to the sum of the width of a band and the distance
between the bands is 1 to 2, preferably about 1.1 to about
1.4, and most preferably about 1.2.
[0042] For an exemplary full flavor cigarette having a
tobacco rod length of about 63 mm and a filter element
length of about 21 mm, cross directional bands of about
6 mm width can be spaced at about 20 mm intervals on
the wrapping materials used to manufacture those ciga-
rettes. Alternatively, for those types of cigarettes, bands
of about 4 mm width can be spaced at about 22 mm
intervals on the wrapping materials used to manufacture
those cigarettes. Alternatively, for those types of ciga-
rettes, bands of about 6 mm width can be spaced at about
39 mm intervals. For an exemplary full flavor cigarette
having a tobacco rod length of about 70 mm and a filter
element length of about 30 mm, cross directional bands
of about 6 mm width can be spaced at about 44 mm
intervals on the wrapping materials used to manufacture
those cigarettes. For an exemplary ultra low tar cigarette
having a tobacco rod length of about 57 mm and a filter
element length of about 27 mm, cross directional bands
of about 7 mm width can be spaced at about 20 mm
intervals. Alternatively, for those types of cigarettes,
bands of about 6 mm width can be spaced at about 33
mm intervals, or at about 39 mm intervals, on the wrap-
ping materials used to manufacture those cigarettes. For
an exemplary ultra low tar cigarette having a tobacco rod
length of about 68 mm and a filter element length of about
31 mm, cross directional bands of about 6 mm width can
be spaced at about 44 mm intervals on the wrapping
materials used to manufacture those cigarettes. Full fla-
vor cigarettes are classified as those that yield about 14
mg or more of ETC "tar." Ultra low tar cigarettes are clas-
sified as those that yield less than about 7 mg of FTC
"tar." Those cigarettes, which possess tobacco rods hav-
ing appropriate wrapping materials possessing bands in-
cluding appropriate amounts of appropriate components,
have the ability to meet the aforementioned cigarette ex-
tinction criteria.
[0043] Cigarettes of the present invention can be man-
ufactured from a variety of components, and can have a
wide range of formats and configurations. Typical ciga-
rettes of the present invention having cross directional
bands applied to the wrapping materials of the tobacco
rods of those cigarettes have static burn rates (i.e., burn
rates of those cigarettes under non-puffing conditions)
of about 50 to about 60 mg tobacco rod weight per minute,
in the non-banded regions of those cigarettes. Typical
cigarettes of the present invention having cross direc-
tional bands applied to the wrapping materials of the to-
bacco rods of those cigarettes have static burn rates (i.e.,
burn rates of those cigarettes under non-puffing condi-
tions) of less than about 50 mg tobacco rod weight per
minute, preferably about 40 to about 45 mg tobacco rod
weight per minute, in the banded regions of those ciga-
rettes.
[0044] The tobacco materials used for the manufac-

ture of cigarettes of the present invention can vary. De-
scriptions of various types of tobaccos, growing practic-
es, harvesting practices and curing practices are set for
in Tobacco Production, Chemistry and Technology, Dav-
is et al. (Eds.) (1999). The tobacco normally is used in
cut filler, form (e,g., shreds or strands of tobacco filler cut
into widths of about 1/10 inch to about 1/60 inch, prefer-
ably about 1/20 inch to about 1/35 inch, and in lengths
of about 1/4 inch to about 3 inches). The amount of to-
bacco filler formally used within a cigarette ranges from
about 0.6 g to about 1 g, The tobacco filler normally is
employed so as to filler the tobacco rod at a packing
density of about 100 mg/cm3 to about 300 mg/cm3, and
often about 150 mg/cm3 to about 275 mg/cm3. Tobaccos
can have a processed form, such as processed tobacco
stems (e.g., cut-rolled or cut-puffed stems), volume ex-
panded tobacco (e.g., puffed tobacco, such as propane
expanded tobacco and dry ice expanded tobacco (DI-
ET)), or reconstituted tobacco (e.g., reconstituted tobac-
cos manufactured using paper-making type or cast sheet
type processes).
[0045] Typically, tobacco materials for cigarette man-
ufacture are used in a so-called "blended" form. For ex-
ample, certain popular tobacco blends, commonly re-
ferred to as "American blends," comprise mixtures of flue-
cured tobacco, burley tobacco and Oriental tobacco, and
in many cases, certain processed tobaccos, such as re-
constituted tobacco and processed tobacco stems. The
precise amount of each type of tobacco within a tobacco
blend used for the manufacture of a particular cigarette
brand varies from brand to brand. See, for example, To-
bacco Encyclopedia, Voges (Ed.) p. 44-45 (1984),
Browne, The Design of Cigarettes, 3rd Ed., p.43 (1990)
and Tobacco Production, Chemistry and Technology,
Davis et al. (Eds.) p. 346 (1999). Other representative
tobacco blends also are set forth in US Pat. Nos.
4,924,888 to Perfetti et al.; 5,056,537 to Brown et al.; and
5,220,930 to Gentry; and Bombick et al., Fund. Appl. Tox-
icol., 39, p. 11-17 (1997). Yet other representative tobac-
co blends also are set forth in PCT WO 02/37990; U.S.
Pat. Nos. 4,836,224 to Lawson et al.; 5,159,942 to Brin-
kley et al.; 5,360,023 to Blakley et al,; and 5,714,844 to
Young et al.; U.S. Pat. Applications 2002/0000235;
2003/0075193; and 2003/0131859; and U.S. Pat. Appli-
cation Ser. Nos. 10/285,395, filed October 31, 2002 and
10/463,211, filed June 17,2003.
[0046] If desired, in addition to the aforementioned to-
bacco materials, the tobacco blend of the present inven-
tion can further include other components. Other com-
ponents include casing materials (e.g., sugars, glycerin,
cocoa and licorice) and top dressing materials (e.g., fla-
voring materials, such as menthol). The selection of par-
ticular casing and top dressing components is dependent
upon factors such as the sensory characteristics that are
desired, and the selection of those components will be
readily apparent to those skilled in the art of cigarette
design and manufacture. See, Gutcho, Tobacco Flavor-
ing Substances and Methods, Noyes Data Corp. (1972)
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and Leffingwell et al., Tobacco Flavoring for Smoking
Products (1972).
[0047] Smoking articles also can incorporate at least
one flavor component within the side seam adhesive ap-
plied to the wrapping material during the manufacture of
the tobacco rods. That is, for example, various flavoring
agents can be incorporated in a side seam adhesive CS-
2201A available from R.J. Reynolds Tobacco Company,
and applied to the seam line of the wrapping material.
Those flavoring agents are employed in order to mask
or ameliorate any off-taste or malodor provided to the
smoke generated by smoking articles as a result of the
use of the wrapping materials of the present invention,
such as those wrapping materials having printing formu-
lations incorporating ethylcellulose, nitrocellulose or
starch applied thereto. Exemplary flavors include methyl
cyclopentenolone, vanillin, ethyl vanillin, inulin, 4-parahy-
droxyphenyl-2-butanone, gamma-undecalactone, 2-
methoxy-4-vinylphonol, 2-methoxy-4-methylphenol, 5-
ethyl-3-hydroxy-4-methyl-2(5H)-furanone, methyl sali-
cylate, clary sage oil and sandalwood oil. Typically, such
types of flavor components are employed in amounts of
about 0.2 percent to about 6.0 percent, based on the total
weight of the adhesive and flavor components.
[0048] The wrapping materials of the present invention
also can be used in the manufacture of tobacco rods
having more than one layer of circumscribing wrapping
material, such as the so-called "double wrap" tobacco
rods. That is, the wrapping material of the present inven-
tion can be used as the inner wrap or the outer wrap of
such double wrap tobacco rods. Exemplary cigarettes,
and exemplary components, parameters and specifica-
tions thereof, are described in US Pat. No. 5,220,930 to
Gentry; PCT WO 02/37990 and US Pat. Application
2002/0166563. Representative filter element compo-
nents and designs are described in Browne, The Design
of Cigarettes, 3rd Ed. (1990); Tobacco Production,
Chemistry and Technology, Davis et al. (Eds.) (1999);
US Patent Nos. 4,508,525 to Berger; 4,807,809 to Pryor
et al.; 4,920,990 to Lawrence et al.; 5,012,829 to Thesing
et al.; 5,025,814 to Raker; 5,074,320 to Jones, Jr. et al.
; 5,101,839 to Jakob et al.; 5,105,834 to Saintsing et al.
; 5,105,838 to White et al.; 5,271,419 to Arzonico et al.;
5,360,023 to Blakley et al; 5,595,218 to Koller et al.;
5,718,250 to Banerjee et al.; and 6,537,186 to Veluz; US
Patent Applications 2002/0014453; 2002/0020420; and
2003/0168070; US Patent Application Serial No.
10/600,712, filed June 23, 2003; PCT WO 03/059096;
and European Patent No. 920816. Representative filter
materials can be manufactured from tow materials (e.g.,
cellulose acetate or polypropylene tow) or gathered web
materials (e.g., gathered webs of paper, cellulose ace-
tate, polypropylene or polyester).
[0049] Wrapping materials of the present invention are
useful for the manufacture of cigarettes designed to ex-
hibit reduced ignition propensity. That is, cigarettes in-
corporating certain wrapping materials of the present in-
vention, when placed on a flammable substrate, tend to

self extinguish before burning that substrate. Of particular
interest are those cigarettes possessing tobacco rods
manufactured using appropriate wrapping materials pos-
sessing bands including appropriate amounts of appro-
priate components so as to have the ability to meet the
aforementioned cigarette extinction criteria.
[0050] The wrapping material that is further processed
to provide the patterned wrapping material of the present
invention can have a wide range of compositions and
properties. The selection of a particular wrapping mate-
rial will be readily apparent to those skilled in the art of
cigarette design and manufacture. Typical paper wrap-
ping materials are manufactured from fibrous materials,
and optional filler materials, to form so-called "base
sheets." Wrapping materials of the present invention can
be manufactured without significant modifications to the
production techniques or processing equipment used to
manufacture those wrapping materials.
[0051] Typical wrapping material base sheets suitable
for use as the circumscribing wrappers of tobacco rods
for cigarettes have basis weights that can vary. Typical
dry basis weights of base sheets are at least about 15
g/m2, and frequently are at least about 20 g/m2; while
typical dry basis weights do not exceed about 80 g/m2,
and frequently do not exceed about 60 g/m2. Many pre-
ferred wrapping material base sheets have basis weights
of less than 50 g/m2, and even less than 40 g/m2. Certain
preferred paper wrapping material base sheets have ba-
sis weights between about 20 g/m2 and about 30 g/m2.
[0052] Typical wrapping material base sheets suitable
for use as the circumscribing wrappers of tobacco rods
for cigarettes have inherent porosities that can vary. Typ-
ical base sheets have inherent porosities that are at least
about 5 CORESTA units, usually are at least about 10
CORESTA units, often are at least about 15 CORESTA
units, and frequently are at least about 20 CORBSTA
units. Typical base sheets have inherent porosities that
are less than about 200 CORESTA units, usually are less
than about 150 CORESTA units, often are less than
about 85 CORESTA units, and frequently are less than
about 70 CORESTA units. A CORESTA unit is a measure
of the linear air velocity that passes through a 1 cm2 area
of wrapping material at a constant pressure of 1 centibar.
See, CORESTA Publication ISO/TC0126/SC I N159E
(1986). The term "inherent porosity" refers to the porosity
of that wrapping material itself to the flow of air. A partic-
ularly preferred paper wrapping material base sheet in-
cludes wood pulp and calcium carbonate, and exhibits
an inherent porosity of about 20 to about 50 CORESTA
units.
[0053] Typical paper wrapping material base sheets
suitable for use as the circumscribing wrappers of tobac-
co rods for cigarettes incorporate at least one type of
fibrous material, and can incorporate at least one filler
material, in amounts that can vary. Typical base sheets
include about 55 to about 100, often about 65 to about
95, and frequently about 70 to about 90 percent fibrous
material (which most preferably is a cellulosic material);
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and about 0 to about 45, often about 5 to about 35, and
frequently about 10 to about 30 percent filler material
(which most preferably is an inorganic material); based
on the dry weight of that base sheet.
[0054] The wrapping material incorporates a fibrous
material. The fibrous material can vary. Most preferably,
the fibrous material is a cellulosic material, and the cel-
lulosic material can be a lignocellulosic material. Exem-
plary cellulosic materials include flax fibers, hardwood
pulp, softwood pulp, hemp fibers, esparto fibers, kenaf
fibers, jute fibers and sisal fibers. Mixtures of two or more
types of cellulosic materials can be employed. For ex-
ample, wrapping materials can incorporate mixtures of
flax fibers and wood pulp. The fibers can be bleached or
unbleached. Other fibrous materials that can be incorpo-
rated within wrapping materials include microfibers ma-
terials and fibrous synthetic cellulosic materials. See, for
example, US Pat. Nos. 4,779,631 to Durocher and
5,849,153 to Ishino. Representative fibrous materials,
and methods for making wrapping materials therefrom,
are set forth in US Pat. Nos. 2,754,207 to Schur et al;
and 5,474,095 to Allen et al.; and PCT WO 01/48318.
[0055] The wrapping material normally incorporates a
filler material. Preferably, the filler material has the form
of essentially water insoluble particles. Additionally, the
filler material normally incorporates inorganic compo-
nents. Filler materials incorporating calcium salts are par-
ticularly preferred. One exemplary filler material has the
form of calcium carbonate, and the calcium carbonate
most preferably is used in particulate form. See, for ex-
ample, US Pat. Nos. 4,805,644 to Hampl; 5,161,551 to
Sanders; and 5,263,500 to Baldwin et al.; and PCT WO
01/48,316. Other filler materials include agglomerated
calcium carbonate particles, calcium tartrate particles,
magnesium oxide particles, magnesium hydroxide gels;
magnesium carbonate-type materials, clays, diatoma-
ceous earth materials, titanium dioxide particles, gamma
alumina materials and calcium sulfate particles. See, for
example, US Pat. Nos. 3,049,449 to Allegrini; 4,108,151
to Martin; 4,231,377 to Cline; 4,450,847 to Owens;
4,779,631 to Durocher; 4,915,118 to Kaufman;
5,092,306 to Bokelman; 5,109,876 to Hayden; 5,699,811
to Paine; 5,927,288 to Bensalem; 5,979,461 to Bensa-
lem; and 6,138,684 to Yamazaki; and European Pat. Ap-
plication 357,359. Certain filler-type materials that can
be incorporated into the wrapping materials can have
fibrous forms. For example, components of the filler ma-
terial can include materials such as glass fibers, ceramic
fibers, carbon fibers and calcium sulfate fibers. See, for
example, US Pat. Nos. 2,998,012 to Lamm; 4,433,679
to Cline; and 5,103,844 to Hayden et al.; PCT WO
01/41590; and European Pat. Application 1,084,629.
Mixtures of filler materials can be used. For example,
filler material compositions can incorporate mixtures of
calcium carbonate particles and precipitated magnesium
hydroxide gel, mixtures of calcium carbonate particles
and calcium sulfate fibers, or mixtures of calcium carbon-
ate particles and magnesium carbonate particles.

[0056] There are various ways by which the various
additive components can be added to, or otherwise in-
corporated into, the base sheet. Certain additives can be
incorporated into the wrapping material as part of the
paper manufacturing process associated with the pro-
duction of that wrapping material. Alternatively, additives
can be incorporated into the wrapping material using size
press techniques, spraying techniques, printing tech-
niques, or the like. Such techniques, known as "off-line"
techniques, are used to apply additives to wrapping ma-
terials after those wrapping materials have been manu-
factured. Various additives can be added to, or otherwise
incorporated into, the wrapping material simultaneously
or at different stages during or after the paper manufac-
turing process.
[0057] The base sheets can be treated further, and
those base sheets can be treated so as to impart a
change to the overall physical characteristics thereof
and/or so as to introduce a change in the overall chemical
compositions thereof. For example, the base sheet can
be electrostatically perforated. See, for example, US Pat-
ent No. 4,924,888 to Perfetti et al. The base sheet also
can be embossed, for example, in order to provide texture
to major surface thereof. Additives can be incorporated
into the wrapping material for a variety of reasons. Rep-
resentative additives, and methods for incorporating
those additives to wrapping materials, are set forth in US
Pat. No. 5,220,930 to Gentry, which is incorporated here-
in by reference. See, also, US Pat. No. 5,168,884 to Bald-
win et al. Certain components, such as alkali metal salts,
can act a burn control additives. Representative salts in-
clude alkali metal succinates, citrates, acetates, malates,
carbonates, chlorides, tartrates, propionates, nitrates
and glycolates; including sodium succinate, potassium
succinate, sodium citrate, potassium citrate, sodium ac-
etate, potassium acetate, sodium malate, potassium
malate, sodium carbonate, potassium carbonate, sodium
chloride, potassium chloride, sodium tartrate, potassium
tartrate, sodium propionate, potassium propionate, sodi-
um nitrate, potassium nitrate, sodium glycolate and po-
tassium glycolate; and other salts such as monoammo-
nium phosphate. See, for example, US Pat. Nos.
2,580,568 to Matthews; 4,461,311 to Matthews;
4,622,983 to Matthews; 4,941,485 to Perfetti et al.;
4,998,541 to Perfetti et al.; and PCT WO 01/08514. Cer-
tain components, such as metal citrates, can act as ash
conditioners or ash sealers, See, for example, European
Pat. Application 1,084,630. Other representative compo-
nents include organic and inorganic acids, such as malic,
levulinic, boric and lactic acids. See, for example, US
Pat. No. 4,230,131 to Simon. Other representative com-
ponents include catalytic materials. See, for example,
US Pat. No. 2,755,207 to Frankenburg. Typically, the
amount of chemical additive does not exceed about 3
percent, often does not exceed about 2 percent, and usu-
ally does not exceed about 1 percent, based on the dry
weight of the wrapping material to which the chemical
additive is applied. For certain wrapping materials, the
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amount of certain additive salts, such as burn chemicals
such as potassium citrate and monoammonium phos-
phate, preferably are in the range of about 0.5 to about
0.8 percent, based on the dry weight of the wrapping
material to which those additive salts are applied. Rela-
tively high levels of additive salts can be used on certain
types of wrapping materials printed with printed regions
that are very effective at causing extinction of cigarettes
manufactured from those wrapping materials. Exemplary
flax-containing cigarette paper wrapping materials hav-
ing relatively high levels of chemical additives have been
available as Grade Names 512, 525, 527, 540, 605 and
664 from Schweitzer-Mauduit International. Exemplary
wood pulp-containing cigarette paper wrapping materials
having relatively high levels of chemical additives have
been available as Grade Names 406 and 419 from Sch-
weitzer-Mauduit International.
[0058] Flavoring agents and/or flavor and aroma pre-
cursors (e.g., vanillin glucoside and/or ethyl vanillin glu-
coside) also can be incorporated into the paper wrapping
material. See, for example, US Pat. Nos. 4,804,002 to
Herron; and 4,941,486 to Dube et al, Flavoring agents
also can be printed onto cigarette papers. See, for ex-
ample, the types of flavoring agents used in cigarette
manufacture that are set forth in Gutcho, Tobacco Fla-
voring Substances and Methods, Noyes Data Corp.
(1972) and Leffingwell et al., Tobacco Flavoring for
Smoking Products (1972).
[0059] Films can be applied to the paper. See, for ex-
ample, 4,889,145 to Adams; US Pat. No. 5,060,675 to
Milford et al., and PCT WO 02/43513 and PCT WO
02/055294. Catalytic materials can be incorporated into
the paper. See, for example, PCT WO 02/435134.
[0060] Typical paper wrapping materials that can be
used in carrying out the present invention are manufac-
tured under specifications directed toward the production
of a wrapping material having an overall generally con-
sistent composition and physical parameters. For those
types of wrapping materials, the composition and param-
eters thereof preferably are consistent when considered
over regions of each of the major surfaces of those ma-
terials. However, typical wrapping materials tend to have
a "two-sided" nature, and thus, there can be changes in
the composition and certain physical parameters of those
materials from one major surface to the other.
[0061] Though less preferred, the wrapping material
can be manufactured using a paper making process
adapted to provide a base web comprising multiple layers
of cellulosic material. See, US Pat. No. 5,143,098 to Rog-
ers et al.
[0062] Much less preferred paper wrapping materials
can have compositions and/or properties that differ over
different regions of each of their major surfaces, The
wrapping material can have regions of increased or de-
creased porosity provided by control of the composition
of that material, such as by controlling the amount or type
of the filler. The wrapping material can have regions of
increased or decreased air permeability provided by em-

bossing or perforating that material. See, for example,
US Pat. No. 4,945,932 to Mentzel et al. The wrapping
material can have regions (e.g., pre-determined regions,
such as bands) treated with additives, such as certain of
the aforementioned salts. For wrapping materials having
compositions and/or properties that differ over regions
of their major surfaces, alignment and registration of the
printed bands with patterned regions of the wrapping ma-
terials offers manufacturing complications.
[0063] Paper wrapping materials suitable for use in
carrying out the present invention are commercially avail-
able. Representative cigarette paper wrapping materials
have been available as Ref. Nos. 419, 454, 456, 460 and
473 Ecusta Corp.; Ref. Nos. Velin 413, Velin 430, VE
825 C20, VE 825 C30, VE 825 C45, VE 826 C24, VE
826 C30 and 856 DL from Miquel; Tercig LK18, Tercig
LK24, Tercig LK38, Tercig LK46 and Tercig LK60 from
Tervakoski; Velin Beige 34, Velin Beige 46, Velin Beige
60, and Ref. Nos. 454 DL, 454 LV, 553 and 556 from
Wattens; and as 38 CORESTA unit Printed Diagonal
Lines, 46 CORESTA unit Printed Diagonal Lines, 60
CORESTA unit Printed Diagonal Lines, 38 CORESTA
unit Longitudinal Verge Lines, 46 CORESTA unit Longi-
tudinal Verge Lines, 60 CORESTA unit Longitudinal
Verge Lines, 46 CORESTA unit Beige Velin and 60
CORESTA unit Beige Velin from Trierenberg Holding.
Exemplary flax-containing cigarette paper wrapping ma-
terials have been available as Grade Names 105,
114,116, 119,170, 178, 514, 523, 536, 520, 550, 557,
584, 595, 603, 609, 615 and 668 from Soliwoitzer-Mau-
duit International. Exemplary wood pulp-containing cig-
arette paper wrapping materials have been available as
Grade Names 404, 416, 422, 453, 454, 456, 465, 466
and 468 from Schweitzer-Mauduit International.
[0064] The number of layers of coatings that are ap-
plied to the wrapping material can vary, One coating layer
can be applied to either or both sides of the paper, More
than one coating layer can be applied to either or both
sides of the paper, For wrapping materials intended to
be used for the manufacture of cigarettes designed to
meet certain cigarette extinction test criteria, it often is
desirable to apply at least two layers, and most preferably
at least three layers, of printing formulation to those wrap-
ping materials.
[0065] The composition of the coating formulation can
vary. Generally, the composition of the coating is deter-
mined by the ingredients of the coating formulation. Pref-
erably, the coating formulation has an overall composi-
tion, and is applied in a manner and in an amount, such
that the physical integrity of the wrapping material is not
adversely affected when individual layers of coating for-
mulation are applied to the wrapping material. It also is
desirable that components of the coating formulation not
introduce undesirable sensory characteristics to the
smoke generated by a smoke article incorporating a
wrapping material treated with that coating formulation.
Thus, suitable combinations of various components can
act to reduce the effect of coatings on sensory charac-
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teristics of smoke generated by the smoking article during
use.
[0066] Examples of coating formulations are set forth
in US Pat. Nos. 4,889,145 to Adams; and 5,060,675 to
Milford et al.; PCT WO 02/043513; PCT WO 02/055294;
and European Pat. Application 1,234,514. Other coating
formulations are described herein.
[0067] The coating formulation most preferably in-
cludes a film-forming agent. The film-forming agent most
preferably is a polymeric material or resin. Exemplary
film-forming agents include alginates (e,g., sodium algi-
nate or ammonium alginate, including those alginates
available as Kelcosol from Keico), pectins (e.g., including
those available as TIC Protested HM from TIC Gums),
derivatives of cellulose (e.g., nitrocellulose, hydroxy
ethylcellulose, ethylcellulose, carboxymethylcellulose
and cellulose acetate propionate), ethylene vinyl acetate
copolymers, guar gum (e.g., including Type M, Type MM,
Type MM high viscosity from Frutarom; and Ticagel from
TIC Gums), xanthan gum (e.g., including Keltrol from Kel-
co), starch (e.g., corn starch or rice starch), modified
starch (e.g., dextrin, oxidized tapioca starch and oxidized
corn starch), polyvinyl acetate and polyvinyl alcohol. Ex-
emplary film-forming agents are available as Klucel hy-
droxypropyloellulose HPC, Aqualon sodium car-
boxymethylcellulose CMC, Natrosol hydroxyethylcellu-
lose HEC and Aqualon ethylcellulose EC from Hercules
Incorporated; and Walocel nitrocellulose and Walsroder
nitrocellulose from Bayer AG. Suitable combinations of
various film-forming agents also can be employed. Ex-
emplary blends include blends of ethylene vinyl acetate
copolymer and polyvinyl alcohol, blends of ethylcellulose
and ethylene vinyl acetate copolymer, blends of nitrocel-
lulose and ethylene vinyl acetate copolymer, and blends
of ethylcellulose and nitrocellulose. The aforementioned
blends of film-forming agents, most preferably those that
have hydrophobic characters, are suitable for primary or
first layer coatings for multi-layered coatings.
[0068] Starch-based materials optionally can be used
to provide certain of the layers of multi-layers patterns.
The type of starch-based material can vary. Exemplary
starches include tapioca, waxy maize, corn, potato,
wheat, rice, and sago starches. Modified starches also
can be employed. Starch can be treated with acid to pro-
vide a thin boiling starch, treated with sodium hypochlo-
rite to provide an oxidized starch, treated with acid and
roasted to provide a dextrin, polymerized to provide a
crosslinked specialty starch, or chemically substituted.
Combinations of starches and modified starches can be
employed; and as such, suitable coating formulations can
incorporate at least two starch-based materials. Exem-
plary starch-based materials include materials charac-
terized as being derived from tapioca starch, as being
derived from waxy maize starch, and as being dextrins,
See, for example, the trade booklet Corn Starch, Corn
Industries Research Foundation, Inc. (1955). Typically,
starches and/or modified starches are dispersed in water,
and heated sufficiently to cause the starch-based mate-

rial to undergo hydration. See, for example, the types of
starch-based formulations set forth in U.S. Patent Appli-
cation Serial No. 10/645,996, filed August 22, 2003, and
European Patent Application EP 1234514, which are
hereby incorporated by reference herein.
[0069] The solvent or liquid carrier for the coating for-
mulation can vary. The solvent can be a liquid having an
aqueous character, and can include relatively pure water.
An aqueous liquid is a suitable solvent or carrier for film-
forming agents such as water-based emulsions, starch-
based materials, sodium carboxymethylcellulose, am-
monium alginate, guar gum, xanthan gum, pectins, pol-
yvinyl alcohol and hydroxyethylcellulose. Starch-based
materials are film-forming agents that include starch or
components derived from starch. The solvent also can
be a non-aqueous solvent. A non-aqueous solvent is a
suitable solvent for film-forming agents such as ethylcel-
lulose, nitrocellulose, polyvinyl acetate and ethylene vinyl
acetate copolymers. Exemplary non-aqueous solvents
are organic liquids, such as ethanol, n-propyl alcohol,
iso-propyl alcohol, ethyl acetate, n-propyl acetate, iso-
propyl acetate, toluene, and the like. Mixtures of organic
solvents can be employed. Mixtures of organic and aque-
ous liquids (e.g., mixtures of water and ethanol) also can
be employed. Solvents that do not adversely affect the
quality of the wrapping material (e.g., by causing swelling
of the fibers of the wrapping material, by causing puck-
ering of the wrapping material, or by causing wrinkling of
the wrapping material) are particularly preferred. Hydro-
phobic non-aqueous solvents typically have less of a ten-
dency to adversely affect the physical nature of the wrap-
ping material than do aqueous solvents, and hence often
are the preferred solvents for printing formulations that
are applied directly to the surface of a wrapping material
(e.g., as a first or bottom layer of a multi-layer pattern).
[0070] Generally, the selection of solvent depends up-
on the nature of the film-forming polymeric material, and
the particular polymeric material that is selected readily
dissolves (i.e., is soluble) or is highly dispersible in a high-
ly preferred solvent. Although not all components of the
coating formulation are soluble in the liquid carrier, it is
most preferable that the film-forming polymeric material
be soluble (or at least highly dispersible) in that liquid,
By "soluble" in referring to the components of the coating
formulation with respect to the liquid solvent is meant that
the components for a thermodynamically stable mixture
when combined with the solvent, have a significant ability
to dissolve in that solvent, and do not form precipitates
to any significant degree when present in that solvent.
[0071] Mixtures of non-aqueous solvents can be used,
and those mixtures can vary. A representative mixture is
a combination of iso-propyl alcohol and ethyl acetate
(e.g., about 5 percent to about 25 percent, preferably
about 15 percent to about 20 percent iso-propyl alcohol,
and 75 percent to about 95 percent, preferably about 80
to about 85 percent ethyl acetate, by weight), which is a
suitable solvent for film-forming agents such as ethylcel-
lulose, and nitrocellulose. Another representative mix-

21 22 



EP 2 172 119 A1

13

5

10

15

20

25

30

35

40

45

50

55

ture is a combination of n-propyl alcohol and n-propyl
acetate (e.g., about 15 percent to about 25 percent n-
propyl alcohol, and about 75 percent to about 85 percent
n-propyl acetate, by weight), which is a suitable solvent
for film-forming agents such as ethylcellulose and nitro-
cellulose. Another representative mixtures is toluene and
n-propyl alcohol (e.g., about 90 percent to about 95 per-
cent toluene, and about 5 percent to about 10 percent n-
propyl alcohol, by weight), which is a suitable solvent
mixtures for film-forming agents such as ethylene vinyl
acetate copolymers. Another representative mixture is
iso-propyl acetate and ethanol (e.g., about 5 percent to
about 25 percent, preferably about 15 percent to about
20 percent ethanol, and about 75 percent to about 95
percent, preferably about 75 to about 80 percent iso-pro-
pyl acetate, by weight), which is a suitable solvent mixture
for a film-forming agent such as ethylcellulose.
[0072] The coating formulation also can include a filler
material. Exemplary filler materials can be the essentially
water insoluble types of filler materials previous de-
scribed. Preferred filler materials have a finely divided
(e.g., particulate) form. Typical fillers are those that have
particle sizes that are less than about 3 microns in diam-
eter. Typical particle sizes of suitable fillers range from
about 0.3 micron to 2 microns in diameter. The filler ma-
terials can have a variety of shapes. Exemplary filler ma-
terials are those that include inorganic materials including
metal particles and filings, calcium carbonate (e.g., pre-
cipitated-type fillers, including those having a prismatic
form), calcium phosphate, clays (e.g., attapulgite clay),
talc, aluminum oxide, mica, magnesium oxide, calcium
sulfate, magnesium carbonate, magnesium hydroxide,
aluminum oxide and titanium dioxide. See, for example,
the types of filler materials set forth in US Pat. No.
5,878,753 to Peterson et al. Representative calcium car-
bonate fillers are those available as Albacar PCC, Albafil
PCC, Albaglos PCC, Opacarb PCC, Jetcoat PCC and
Calopake F PCC from Specialty Minerals, Inc. Prismatic
forms of calcium carbonate are especially preferred. Ex-
emplary filler materials also can include organic materials
including starches, modified starches and flours (e.g.,
rice flour), particles of polyvinyl alcohol, particles of to-
bacco (e.g., tobacco dust), extracts of tobacco (e.g.,
spray dried tobacco extract), and other like materials.
The filler material also can be fibrous cellulosic materials.
See, for example, US Pat. No. 5,417,228 to Baldwin et
al. Although less preferred, alternate fillers can include
carbon-based materials (e.g., graphite-type materials,
carbon fiber materials and ceramics), metallic materials
(e.g., particles of iron), and the like. The filler material
can be a water soluble salt (e.g., an alkali metal chloride
or citrate salt) when a non-aqueous solvent is used as
the solvent for film-forming materials such as ethylcellu-
lose and nitrocellulose.
[0073] The coating formulations can incorporate other
ingredients in addition to the aforementioned coating ma-
terials. Those ingredients can be dispersed or suspended
within the coating formulation. Those other ingredients

can be employed in order to provide specific properties
or characteristics to the wrapping material. Those ingre-
dients can be preservatives (e.g., potassium sorbate),
humectants (e.g., ethylene glycol and propylene glycol),
pigments, dyes, burn promoters and enhancers, burn re-
tardants and inhibitors, plasticers (e.g., dibutyl phthalate,
polyethylene glycol, polypropylene glycol and triacetin),
sizing agents, syrups (e.g., high fructose corn syrup), fla-
voring agents (e.g., ethyl vanillin and caryophyllene ox-
ide), sugars (e.g., rhamnose), flavor precursors, hydrate
materials, such as metal hydrates (e.g., borax, magne-
sium sulfate decahydrate, magnesium sulfate heptahy-
drate, sodium silicate pentahydrate and sodium sulfate
decahydrate), viscosity reducing agents (e.g., urea),
waxes, oils, tackifying resins, defoaming agents, acidic
materials (e.g., inorganic acids, such as boric acid, and
organic acids, such as citric acid), basic materials (e.g.,
alkali metal hydroxides), and the like. Certain of those
ingredients are soluble in the solvent of the coating for-
mulation (e.g., certain salts, acids and bases are soluble
in solvents such as water). Certain of those ingredients
are insoluble in the solvent of the coating formulation
(e.g., particles of metallic materials are insoluble in most
of the solvents used for coating formulations). Various
types of suitable salts, including suitable water soluble
salts, are set forth in U.S. Patent Nos. 2,580,568 to Mat-
thews; 4,461,311 to Matthews; 4,622,983 to Matthews;
4,941,485 to Perfetti et al.; 4,998,541 to Perfetti et al.;
and PCT WO 01/08514.
[0074] Although not preferred, tobacco of some form
can be incorporated into at least one of the coating for-
mulations that are applied to the wrapping material. Fine-
ly divided tobacco (e.g., as milled tobacco stem or lamina,
as finely ground pieces of extracted tobacco pulp) can
be dispersed in a liquid carrier along with other compo-
nents of the coating formulation for use as a coating for-
mulation. Tobacco extracts, such as spray dried extracts,
freeze dried extracts, supercritical fluid extracts and non-
aqueous solvent extracts, also can be employed. Slurries
of tobacco in liquid carriers also can be employed. Rep-
resentative forms of tobacco, including tobacco extracts,
are set forth in U.S. Patent Application Serial No.
10/463,211, filed June 17, 2003. If desired, other com-
ponents of a coating formulation may be incorporated
into a tobacco extract/solvent mixture (e.g., a mixture of
water and a water-soluble tobacco extract) or a mixture
of tobacco and solvent (e.g., an aqueous tobacco slurry)
to form a coating formulation. One representative tobac-
co-containing liquid formulation incorporates, for exam-
ple, about 41 weight parts spray dried aqueous tobacco
extract of tobacco stem and lamina, about 41 weight parts
water, about 15 weight parts glycerin and about 3 weight
parts of a tamarind gum. If desired, an appropriate further
amount of an appropriate film-forming agent can be in-
corporated into such a formulations.
[0075] The coating formulation typically has a liquid
form, and is applied to the wrapping material in a liquid
form. Depending upon the actual ingredients that are
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combined with the solvent, the coating formulation has
the form of a liquid, an emulsion (e.g., a water-based
emulsion), or a liquid having solid materials dispersed
therein. Generally, the film-forming agent is dissolved or
dispersed in a suitable solvent to form the coating formu-
lation. Certain other optional ingredients also are dis-
solved, dispersed or suspended in that formulation. Ad-
ditionally, optional filler material also is dispersed within
that formulation. Preferably, the filler material is essen-
tially insoluble and essentially chemically non-reactive
with the solvent, at least at those conditions at which the
formulation is employed.
[0076] The relative amounts of the various compo-
nents of the coating formulation can vary. Typically, the
coating formulation includes at least about 30 percent
solvent, usually at least about 40 percent solvent, and
often at least about 50 percent solvent, based on the total
weight of that formulation. Typically, the amount of sol-
vent within the coating formulation does not exceed about
99 percent, usually does not exceed about 95 percent,
and often does not exceed about 90 percent, based on
the total weight of that formulation. Most preferably, the
coating formulation includes at least about 0.5 percent
film-forming agent, usually at least about 1 percent film-
forming agent, and often at least about 2 percent film-
forming agent, based on the total weight of that formula-
tion. Typically, the amount of film-forming agent within
the coating formulation does not exceed about 30 per-
cent, usually does not exceed about 20 percent, and often
does not exceed about 10 percent, based on the total
weight of that formulation. Typically, the coating formu-
lation includes at least about 3 percent of the optional
filler material, usually at least about 5 percent filler ma-
terial, and often at least about 10 percent filler material,
based on the total weight of that formulation. Typically,
the amount of optional filler material within the coating
formulation does not exceed about 35 percent, usually
does not exceed about 30 percent, and often does not
exceed about 25 percent, based on the total weight of
that formulation.
[0077] The amounts of other optional components of
the coating formulation can vary. The amount of plasti-
cizer often ranges from about 0.5 percent to about 5 per-
cent, preferably about 2 to about 3 percent, based on the
total weight of the formulation. The amount of humectant
often ranges from about 1 percent to about 5 percent,
preferably about 2 to about 3 percent, based on the total
weight of the formulation. The amount of wetting agent
often ranges from about 0.5 percent to about 2 percent,
preferably about 0.8 to about 1 percent, based on the
total weight of the formulation. The amount of preserva-
tive often ranges from about 0.01 percent to about 0.3
percent, preferably about 0.5 percent, based on the total
weight of the formulation. The amount of burn chemical
often ranges from about 1 percent to about 15 percent,
preferably about 5 to about 10 percent, based on the total
weight of the formulation. The amount of viscosity reduc-
ing agent often ranges from about 1 percent to about 10

percent, preferably about 2 percent to about 6 percent,
based on the total weight of the formulation. The amount
of metal hydrate often ranges from about 3 percent, usu-
ally at least about 5 percent, and often at least about 10
percent, based on the total weight of that formulation; but
the amount of metal hydrate usually does not exceed
about 35 percent, often does not exceed about 30 per-
cent, and frequently does not exceed about 25 percent,
based on the total weight of that formulation.
[0078] Other components of coating formulation can
include those materials that allow for the use of automat-
ed equipment to ensure proper registry or alignment of
the various layers of the coating. Optical brighteners pro-
vide the ability to accurately and precisely identify the
locations of printed layers, and hence allow for proper
alignment and registry of various printed layers. Those
materials often are fluorescent materials that are referred
to as optical brighteners. Exemplary optical brighteners
include thiophenedyl benzoxazoles, such as those com-
mercially available as Uvitex OB from Ciba Specialty
Chemicals, and those optical brighteners available as
Eccobrite RB-6 and Eccowhiter AC-10 from Eastern
Color & Chemical Co. The amount of optical brightener
employed is an amount sufficient to allow the various
layers to be identified for registration, and that amount
typically makes up a very small fraction of the printing
formulation. Typically, the amount of optical brightener
used comprises about 0.01 to about 0.2 weight percent
of the printing formulation. Preferred optical brightener
are those that remain within the regions of the wrapping
material to which they are applied, and particularly in
those regions upon which electromagnetic detection sys-
tems that are used to control layer registry are focused.
Preferred optical brighteners are those that do smear
across or rub off of the wrapping material, at least prior
to the time that the optical brightener is detected by the
relevant electromagnetic detection system.
[0079] Flavoring agents can be incorporated into the
printing formulations. The printing formulations incorpo-
rating flavoring agents can be applied over the whole
surface of the wrapping material, over portions of the
surface of the wrapping material, or as some or all of the
layers of the printed bands. Preferably, the flavoring
agents exhibit sensory characteristics that can be de-
scribed as having notes that are sweet, woody, fruity, or
some combination thereof. The flavoring agents prefer-
ably are employed in amounts that depend upon their
individual detection thresholds. Typically, the flavoring
agents are employed in sufficient amounts so as to mask
or ameliorate the off-tastes and malodors associated with
burning paper. Combinations of flavoring agents (e.g., a
flavor package) can be employed in order to provide de-
sired overall sensory characteristics to smoke generated
from the smoking articles incorporating those flavoring
agents. Most preferably, those flavoring agents are em-
ployed in amounts and manners so that the sensory char-
acteristics of those flavoring agents are hardly detecta-
ble; and those flavoring agents do not adversely affect
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the overall sensory characteristics of smoking article into
which they are incorporated. Preferred flavoring agents
can be incorporated into printing formulations, have low
vapor pressures, do not have a tendency to migrate or
evaporate under normal ambient conditions, and are sta-
ble under the processing conditions experienced by
wrapping materials of the present invention. Exemplary
flavoring agents that provide sweet notes include ethyl
vanillin, vanillin, inulin (a fructose oligomer), heliotropin,
methylcyclopentenolone; and those flavoring agents typ-
ically are employed in amounts of 0.001 to about 0.01
percent, based on the total weight of the printing formu-
lation into which they are incorporated. An exemplary
flavoring agent that provides woody notes includes cary-
ophyllene oxide; and that flavoring agent typically is em-
ployed in amounts of 0.2 to about 0.6 percent, based on
the total weight of the printing formulation into which it is
incorporated. Exemplary flavoring agents that provide
fruity notes include ketones such as 4-hydroxphenyl-2-
butanone and lactones such as gamma-dodecalactone;
and those flavoring agents typically are employed in
amounts of 0,001 to about 0.1 percent, based on the total
weight of the printing formulation into which they are in-
corporated.
[0080] Exemplary coating formulations are available
as C42626E5 and C42626E5A from American Inks &
Coatings Corp. and as FSBMOH62 and FSBMOA7AP
from Color Converting Industries.
[0081] Certain layers can be applied to the wrapping
material in the form of a coating formulation that is in a
so-called "solid polymer" form. That is, film-forming ma-
terials, such as ethylene vinyl acetate copolymers and
certain starches, can be mixed with other components
of the coating formation, and applied to the wrapping ma-
terial without the necessity of dissolving those film-form-
ing materials in a suitable solvent. Typically, solid poly-
mer coating formulations are applied at elevated temper-
atures relative to ambient temperature; and the viscosi-
ties of the film-forming materials of those heated coating
formulations typically are in the range of about 100
centipoises to about 10,000 centipoises, frequently about
1,000 centipoises to about 5,000 centipoises.
[0082] In most applications, it is desirable for the wrap-
ping materials to have patterns applied thereto in a man-
ner such that those patterns do not adversely affect the
appearance of the cigarette manufactured using those
wrapping materials. In certain applications, such as when
patterns that are applied to white cigarette papers are
provided from layers that are colorless or slightly colored
in nature, those patterns can be visible to the smoker of
cigarettes manufactured from those wrapping materials;
even if the pattern is applied to the major surface of that
wrapping material that provides the inside surface of the
cigarette wrapping material (i.e., the surface that contacts
the smokable filler). For this reason, certain components
that provide whitening characteristics to those layers
(and hence those patterns) can be incorporated into coat-
ing formulations. In one respect, fillers, such as calcium

carbonate or titanium dioxide, can be incorporated into
coating formulations to provide a white appearance to
the layers provided by those coating formulations. Coat-
ing formulations also can incorporate components that
cloud those formulation, and hence dry to yield opaque
or hazy appearances. For example, a coating formulation
incorporating a non-aqueous solvent that is not miscible
in water (e.g., iso-propyl acetate) and a suitable film-
forming polymeric material soluble in that solvent (e.g.,
ethylcellulose) can be provided with a white character
(and hence rended less visible when applied to a white
cigarette paper wrapping material, particularly when ap-
plied as a first or bottom layer of a multi-layered pattern)
by incorporating a small amount of water (e.g., about 2
percent, based on the weight of the solvent of that coating
formulation) into that coating formulation. One way to
render printed patterns less visible on white cigarette pa-
per wrapping materials involves employing a coating for-
mulation incorporating a non-aqueous solvent that is not
miscible with water (e.g., iso-propyl acetate), a suitable
film-forming polymer (e.g., ethylcellulose) and either a
ethylene vinyl acetate copolymer or a water-based emul-
sion incorporating ethylene vinyl acetate copolymer, par-
ticularly when that coating formulation is applied as a first
or bottom layer of a multi-layered pattern. Typically, such
a mixture incorporates about 10 percent to about 20 per-
cent, preferably about 15 percent ethylene vinyl acetate
copolymer, and about 80 percent to about 90 percent,
preferably about 85 percent ethylcellulose, based on the
total weight of those components.
[0083] Preferably, film-forming agents are polymeric
materials of relatively low molecular weight, in order to
ensure easy application thereof to the wrapping material.
Preferred coating formulations employing solvents have
viscosities such that those formulations can be efficiently
and effectively applied to the wrapping materials. Typical
coating formulations have viscosities of about 20
centipoises to about 10,000 centipoises, with about 20
centipoises to about 300 centipoises being preferred.
See, for example, US Patent Application 2003/0136420
to Kraker, which is incorporated herein by reference.
[0084] Certain preferred coating formulations incorpo-
rate at least one non-aqueous solvent, a film-forming
agent such as ethylcellulose, a filler such as calcium car-
bonate, a plasticizer such as triacetin, and a wetting agent
such as lecithin. Such preferred formulations also can
incorporate an optical brightener, such as a composition
useful for allowing for the use of electromagnetic radia-
tion to inspect the application of the formulation upon the
wrapping material. For such preferred coating formula-
tions, the amount of solvent often can comprise about 70
percent to about 85 percent of the formulation, based on
the total weight of that formulation. A typical non-aqueous
solvent is iso-propyl acetate.
[0085] For certain preferred coating formulations, the
amount of film-forming agent relative to filler ranges from
about 1.5:1 to about 1:3, preferably about 1:1 to about
1:2.5, on a dry weight basis. Thus, for example, certain
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preferred coating formulations can incorporate ethylcel-
lulose and calcium carbonate in relative amounts of about
1:1 to about 1:2.5, on a dry weight basis. Typically, the
weight of filler within a preferred coating formulation is
greater than the weight of the film-forming agent within
the formulation. For an exemplary coating formulation,
the amount of filler (e.g., calcium carbonate) within that
formulation ranges from about 5 percent to about 20 per-
cent, based on the total weight of the formulation. For an
exemplary preferred coating formulation, the amount of
filler (e.g., calcium carbonate) within that formulation
ranges from about 14 percent to about 18 percent, based
on the total weight of the formulation.
[0086] The plasticizer can vary. Plasticizers can assist
in controlling the viscosity of the coating formulation, in
improving the ability of the coating formulation to flow in
a desired manner, and in improving the ability of the coat-
ing formulation to form a good quality film on the wrapping
material substrate. Exemplary plasticizers include triace-
tin, propylene glycol, and the like. See, for example, Flick,
Handbook of Adhesive Raw Materials, p. 109-113, Noyes
Publications (1982); and Dick, Compounding Materials
for the Polymer Industries, p. 271-275, Noyes Publica-
tions (1987). For certain preferred coating formulations,
the plasticizer comprises about 2 percent to about 3 per-
cent of the total weight of the formulation.
[0087] The wetting agent can vary. Wetting agents as-
sist in increasing the propensity of the various compo-
nents of coating formulation to remain dispersed or sus-
pended within that formulation. Wetting agents also as-
sist in increasing the propensity of the wrapping material
substrate to be receptive of the coating formulation. Wet-
ting agents also assist in increasing the propensity of the
coating formulation to form good quality film on the wrap-
ping material substrate. An exemplary wetting agent is
lecithin. See, for example, Flick, Handbook of Adhesive
Raw Materials, p. 71-74 and p. 214-223, Noyes Publica-
tions (1982). For certain preferred coating formulations,
the plasticizer comprises about 0.1 percent to about 1
percent of the total weight of the formulation.
[0088] The optical brightener can vary. Exemplary op-
tical brighteners include those available as Uvitex OB
from Ciba Specialty Chemicals, and the like. For certain
preferred coating formulations, the optical brightener
comprises about 0.005 percent to about 0.1 percent of
the total weight of the formulation. Optical brighteners
can be used to help ensure that patterns are properly
located on wrapping material substrates, and that pat-
terned layers are properly registered relative to one an-
other. Such components, even when employed at very
low levels, can facilitate the use of electronic detection
equipment. For example, appropriate video viewing sys-
tems equipped with appropriate zoom lens and black
strobe lights can be used to freeze images of printed
bands at line typical speeds of wrapping materials during
printing processes (e.g., at about 300 to about 800 feet
per minute).
[0089] The amount of coating formulation that is ap-

plied to the paper wrapping material can vary. Typically,
coating of the wrapping material provides a printed wrap-
ping material having an overall dry basis weight (i.e., the
basis weight of the whole wrapping material, including
coated and uncoated regions) of at least about 1.05
times, often at least about 1.1 times, and frequently at
least about 1.2 times, that of the dry basis weight of that
wrapping material prior to the application of coating there-
to. Typically, coating of the wrapping material provides
a printed paper having an overall dry basis weight of not
more about 1.4 times, and often not more than about 1.3
times, that of the dry basis weight of the wrapping material
that has the coating applied thereto. Typical overall dry
basis weights of those wrapping materials are about 20
g/m2 to about 40 g/m2; preferably about 25 g/m2 to about
35 g/m2. For example, a paper wrapping material having
a dry basis weight of about 25 g/m2 can be coated in
accordance with the present invention to have a resulting
overall dry basis weight of about 26.5 g/m2 to about 35
g/m2, and often about 28 g/m2 to about 32 g/m2.
[0090] The dry weights of the printed regions of wrap-
ping material of the present invention can vary. For wrap-
ping materials that are used for the manufacture of cig-
arettes designed to meet certain cigarette extinction test
criteria, it is desirable that the wrapping materials have
sufficient coating formulation applied thereto to in the
form of appropriately shaped and spaced bands in order
that the dry weight of printed material applied to those
wrapping materials totals at least about 3 pounds/ream,
often at least about 4 pounds/ream, and sometimes at
least about 6 pounds/ream; while the total dry weight of
that printed material normally does not exceed about 10
pounds/ream. For those types of wrapping materials pos-
sessing multi-layered bands, the dry weight of individual
layers of printed material applied to those wrapping ma-
terials is at least about 0.25 pounds/ream to about 0.5
pounds/ream, or more.
[0091] Typical coated regions of paper wrapping ma-
terials of the present invention that are suitable for use
as the circumscribing wrappers of tobacco rods for cig-
arettes have inherent porosities that can vary. Typically,
the inherent porosities of the coated regions of the wrap-
ping materials are less than about 8.5 CORESTA units,
usually are less than about 8 CORESTA units, often are
less than about 7 CORESTA units, and frequently are
less than about 6 CORESTA units. Typically, the inherent
porosities of the coated regions of the wrapping materials
are at least about 0.1 CORESTA unit, usually are at least
about 0.5 CORESTA unit, often are at least about 1
CORESTA unit. Preferably, the inherent porosities of the
coated regions of the wrapping materials, particularly
those wrapping materials that are used for the manufac-
ture of cigarettes designed to meet certain cigarette ex-
tinction test criteria, are between about 0.1 CORESTA
unit and about 4 CORBSTA units.
[0092] Preferably, the wrapping materials of the
present invention are used for the manufacture of tobac-
co rods without further chemical or physical treatment.
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However, although not preferred, those materials can be
subjected to further processing. Those wrapping mate-
rials can be perforated (e.g., using electrostatic perfora-
tion techniques) or embossed. Examples of printed wrap-
ping materials are designated as Ref. No. 749 by Ecusta,
which is a printed paper (e.g., printed with layers of a
coating formulation incorporating ethylcellulose and cal-
cium carbonate) having a base paper inherent porosity
of about 46 CORESTA units, which is electrostatically
perforated to a net porosity of about 115 CORESTA units;
and Ref. No. 879 by Ecusta Corp., which is a printed
paper (e.g., printed with layers of a coating formulation
incorporating ethylcellulose and calcium carbonate) hav-
ing a base paper inherent porosity of about 33 CORESTA
units, which is electrostatically performated to a net po-
rosity of about 75 CORESTA units. Perforation of the
wrapping material can be carried out over the entire major
surface of the wrapping material or solely over the un-
printed regions of that wrapping material. Additionally,
those wrapping materials can have further additives ap-
plied thereto (e.g., water soluble salts can be applied as
an aqueous solution using a size press, particularly for
wrapping materials that possess films formed from film-
forming agents such as ethylcellulose).
[0093] The paper wrapping material of the present in-
vention can have can be coated in patterns having pre-
determined shapes. The coating can have the form of
bands, cross directional lines or bands (including those
that are perpendicular to the longitudinal axis of the wrap-
ping material), stripes, grids, longitudinally extending
lines, circles, hollow circles, dots, ovals, checks, spirals,
swirls, helical bands, diagonally crossing lines or bands,
triangles, hexagonals, honeycombs, ladder-type
shapes, zig zag shaped stripes or bands, sinusoidal
shaped stripes or bands, square wave shaped stripes or
bands, patterns including printed regions that are gener-
ally "C" or "U" shaped, patterns including printed regions
that are generally "E" shaped, patterns including printed
regions that are generally "S" shaped, patterns including
printed regions that are generally "T" shaped, patterns
including printed regions that are generally "V" shaped,
patterns including printed regions that are generally "W"
shaped, patterns including printed regions that are gen-
erally "X" shaped, patterns including printed regions that
are generally "Z" shaped, or other desired shapes. Com-
binations of the foregoing shapes also can used to pro-
vide the printing pattern. Printing patterns incorporating
certain of the foregoing shapes can be employed as the
discontinuous layers of certain multi-layered printed pat-
terns, such as multi-layered bands.
[0094] The relative sizes or dimensions of the various
shapes and designs can be selected as desired. For ex-
ample, shapes of coated regions, compositions of the
coating formulations, or amounts or concentrations of
coating materials, can change over the length of the
wrapping material. The relative positioning of the printed
regions can be selected as desired. For example, wrap-
ping materials that are used for the production of ciga-

rettes designed to meet certain cigarette extinction test
criteria, the pattern most preferably has the form of
spaced continuous bands that are aligned transversely
or cross directionally to the longitudinal axis of the wrap-
ping material. However, cigarettes can be manufactured
from wrapping materials possessing discontinuous
bands positioned in a spaced apart relationship. For
wrapping materials of those cigarettes, it is most pre-
ferred that discontinuous bands (e.g., bands that include
a pattern, such as a series of dots, grids or stripes) cover
at least about 70 percent of the surface of the band area
or region of the wrapping material.
[0095] Preferred wrapping materials possess coatings
in the form of bands that extend across the wrapping
material, generally perpendicular to the longitudinal axis
of the wrapping material. The widths of the individual
bands can vary, as well as the spacings between those
bands. Typically, those bands have widths of at least
about 0.5 mm, usually at least about 1 mm, frequently at
least about 2 mm, and most preferably at least about 3
mm. Typically, those bands have widths of up to about
8 mm, usually up to about 7 mm. Preferred bands have
widths of about 4 mm to about 7 mm. Such bands can
be spaced apart such that the spacing between the bands
is at least about 10 mm; often at least about 15 mm,
frequently at least about 20 mm, often at least about 25
mm, in certain instances at least about 30 mm, and on
occasion at least about 35 mm; but such spacing usually
does not exceed about 50 mm. For certain preferred
wrapping materials, the bands are spaced apart such
that the spacing between the bands is between about 15
mm and about 25 mm.
[0096] Cigarettes of the present invention can possess
certain appropriately treated wrapping materials of the
present invention. The wrapping material can possess
patterns of predetermined shapes and sizes positioned
at predetermined locations, and hence, cigarettes appro-
priately manufactured from that wrapping material can
possess patterns of predetermined shapes and sizes po-
sitioned at predetermined locations on their smokable
rods. The wrapping material can possess patterns of pre-
determined composition positioned at predetermined lo-
cations, and hence, cigarettes appropriately manufac-
tured from that wrapping material can possess patterns
of predetermined composition positioned at predeter-
mined locations on their smokable rods. The foregoing
types of patterns can introduce certain properties or be-
haviors to specific regions of those smokable rods (e.g.,
the patterns can provide specific regions of increased
weight, decreased permeability and/or increased burn
retardant composition to wrapping material). For exam-
ple, a wrapping material that possesses bands that sur-
round the column of smokable material of the smokable
rod and that decrease the permeability of the wrapping
material (e.g., the wrapping material can have bands ap-
plied thereto and the bands can be positioned thereon)
can be such that each acceptable smokable rod manu-
factured from that wrapping material can possess at least
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two identical bands on the wrapping material surrounding
the tobacco column, and the spacing between the bands,
measured from the inside adjacent edges of the bands,
is no less than 15 mm and no greater than 25 mm.
[0097] Preferred wrapping materials possessing coat-
ings in the form of bands have those coatings applied in
a layered form. That is, a layer of coating is applied to
the major surface of the wrapping material, and succes-
sive layers are applied to the wrapping material over all
or part of each successive layer. The composition of each
layer can be the same, or the compositions of the various
layers can be different from one another. In certain cir-
cumstances, a hydrophobic coating is applied as the first
layer to the major surface of the wrapping material; either
as a band layer, a coated region, or as a layer that fully
covers the surface of the wrapping material. As such, a
first coating is deposited directly onto the substrate, and
that coating can be effective to reduce the water absorp-
tion capabilities of that substrate.
[0098] Certain preferred wrapping materials possess-
ing coatings in the form of layered bands possess band
layers that are of virtually identical width. Representative
preferred wrapping materials are coated with patterned
coatings that can have multiple layers numbering 2, 3 or
4 layers. For example, for a wrapping material intended
to possess a series of spaced bands (e.g., each band
having a width of about 7 mm), and intended to have
each band provided by three layers of coating formula-
tion, it is desirable that each of the band layers be about
7 mm in width, and that each layer overlying the layer
below virtually totally cover that layer below. As a result,
each such multi-layer band having a predetermined nom-
inal width (e.g., about 7 mm) possesses an actual width
that very closely (if not exactly) approximates that nom-
inal width, due to well controlled positioning of the various
layers of equal width precisely over the layers below.
However, due to processing variables, slightly imprecise
positioning of layers of equal width upon one another can
cause the actual width of such a multi-layered band to
be slightly greater than its nominal width.
[0099] There are several factors that determine a spe-
cific coating pattern for a wrapping material of the present
invention. It is desirable that the components of the coat-
ing formulations applied to wrapping materials not ad-
versely affect to any significant degree (i) the appearance
of cigarettes manufactured from those wrapping materi-
als, (ii) the nature or quality of the smoke generated by
those cigarettes, (iii) the desirable burn characteristics
of those cigarettes, or (iv) the desirable performance
characteristics of those cigarettes. It also is desirable that
wrapping materials having coating formulations applied
thereto not introduce undesirable off-taste, or otherwise
adversely affect the sensory characteristics of the smoke
generated by cigarettes manufactured using those wrap-
ping materials. In addition, preferred cigarettes of the
present invention do not have a tendency to undergo
premature extinction, such as when lit cigarettes are held
in the smoker’s hand or when placed in an ashtray for a

brief period of time.
[0100] Cigarettes designed to meet certain cigarette
extinction test criteria can be produced from wrapping
materials of the present invention. Banded regions on a
wrapping material are produced using film-forming ma-
terials that are effective in reducing the inherent porosity
of the wrapping material in those regions. Film-forming
materials and fillers applied to the wrapping material in
those banded regions are effective in increasing the
weight of the wrapping material in those regions. Filler
materials that are applied to the wrapping material in
those banded regions are effective in decreasing the burn
rate of the wrapping materials in those regions. Typically,
when wrapping materials of relatively high inherent po-
rosity are used to manufacture cigarettes, those wrap-
ping materials possess relatively high weight bands that
introduce a relatively low inherent porosity to the banded
regions. Film-forming materials have a tendency to re-
duce the porosity of the wrapping material, whether or
not those materials are used in conjunction with fillers.
However, coatings that combine porosity reduction with
added coating weight to wrapping materials also are ef-
fective in facilitating extinction of cigarettes manufac-
tured from those wrapping materials. Low porosity in se-
lected regions of a wrapping material tends to cause a
lit cigarette to extinguish due to the decrease in access
to oxygen for combustion for the smokable material within
that wrapping material. Increased weight of the wrapping
material also tends to cause lit cigarette incorporating
that wrapping material to extinguish.
[0101] For certain cigarette paper wrapping materials
printed with bands, it often is desirable to provide bands
which include (i) about 4 layers or more when the inherent
porosity of the wrapping material is greater than about
60 CORESTA units, (ii) about 3 to about 4 layers when
the inherent porosity of the wrapping material is between
about 40 and about 60 CORESTA units, and (iii) about
2 to about 3 layers when the inherent porosity of the wrap-
ping material is between about 15 and about 40
CORESTA units. Preferred wrapping materials having
bands which include two layers typically have base sheet
inherent porosities in the range of about 15 to about 30
CORESTA units; and preferred wrapping materials hav-
ing bands which include three layers typically have base
sheet inherent porosities in the range of about 20 to about
60 CORESTA units. For each of the foregoing, the ability
to provide cigarettes that meet certain cigarette extinction
test criteria can be enhanced by incorporating an effec-
tive amount of suitable filler into at least one of the layers
that make up each band. That is, as the inherent porosity
of the wrapping material increases, it also is desirable to
(i) select a film-forming material so as to cause a de-
crease the inherent porosity of the coated region of the
wrapping material and/or (ii) provide a coating that pro-
vides a relatively large amount of added weight to the
coated region of the wrapping material.
[0102] Paper wrapping materials of the present inven-
tion are useful as components of smoking articles such
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as cigarettes. Preferably, one layer of the wrapping ma-
terial of the present invention is used as the wrapping
material circumscribing the smokable material, and
thereby forming the tobacco rod of a cigarette. In one
regard, it is preferable that the wrapping material pos-
sesses the printed regions located on the "wire" side
thereof, and the "wire" side of that wrapping material
forms the inner surface of the circumscribing wrapping
material of the tobacco rod. In another regard, it is pref-
erable that the wrapping material possesses the printed
regions located on the "felt" side thereof, as coating on
the "felt" side of that wrapping material provides for a
relatively great decrease in the porosity of that wrapping
material for a relatively small amount of coating. The
terms "wire side" and "felt side" in referring to the major
surfaces of paper sheet are readily understood as terms
of art to those skilled in the art of paper manufacture.
[0103] Wrapping materials of the present invention can
be produced in such a manner so as to avoid the occur-
rence of "blocking." That is, when a previously manufac-
tured paper wrapping material is printed using an offline
process with a coating, or layers of coatings, and the
resulting printed wrapping material is rewound into a roll
for later manufacture of cigarettes, the coated wrapping
material can have a tendency to stick or adhere to itself
when that wrapping material is rewound. As a result,
when the roll of printed wrapping material is unwound,
that material can readily break or exhibit erratic payout.
Problems associated with blocking also can be exacer-
bated as a result of the use of (i) coatings that are sticky
or tacky, (ii) coatings that are wet and applied during a
high speed printing operation thus resulting is poor dry-
ing, and (iii) paper wrapping materials that are of relatively
low tensile strengths, such as is the case of wrapping
materials of relatively high inherent porosities. Wrapping
materials of the present invention, that is, those that have
coatings applied in the form of layers, can be suitably
dried. Thus, the undesirable effects associated with
blocking can be minimized, and preferably avoided; par-
ticularly when top layers having anti-blocking properties
are dried quickly to consistencies that are non-tacky. Pre-
ferred film-forming materials for the top layers of multi-
layered printed patterns include ethylcellulose, polyvinyl
acetate, nitrocellulose, cellulose acetate propionate, pol-
yvinyl alcohol, and ethylene vinyl acetate copolymers; of
which ethylcellulose is most preferred. The top anti-
blocking layers provided by certain types of film-forming
materials can be used in conjunction with other layers of
film-forming materials that are used to reduce the inher-
ent porosity of the wrapping material and provide an in-
crease in weight to the wrapping material.
[0104] The following examples are provided in order
to further illustrate various aspects of the invention but
should not be construed as limiting the scope thereof.
Unless otherwise noted, all parts and percentages are
by weight.

EXAMPLES

[0105] With reference to Fig. 4-22, there are shown
various enlarged, cross-sectional views of cigarette pa-
per wrapping materials that are examples representative
of the present invention. Each exemplary wrapping ma-
terial possesses a base sheet. A typical base sheet or
base web includes a mixture of materials, such as cellu-
losic fiber and inorganic filler; and an exemplary base
web can include materials such as wood pulp and calcium
carbonate. An exemplary base sheet also can incorpo-
rate a small amounts (i.e., less than about 3 percent of
the base web) of burn chemical, such as potassium cit-
rate or potassium phosphate; but the base sheet also
can be absent of added burn chemical.
[0106] At least a portion of the base sheet is coated
with at least one coating formulation on at least one of
its two major surfaces in predetermined regions, so as
to provide wrapping material having a plurality of coating
layers. The coatings are applied to either side, or both
sides, of the wrapping material base sheet (e.g., to the
"felt" side of the paper, to the "wire" side of the paper, or
to both the felt and wire sides of the paper). The printed
patterns for the various substrates normally have the
form of series of recurring bands, and those bands pref-
erably are printed in the form of various layers. Most pref-
erably, the coatings are applied to the major surface
known as the "wire" side of the paper. Most preferably,
the bands are printed onto the base sheet using gravure
printing techniques.
[0107] The exemplary embodiments of the present in-
vention that are described with reference to Fig. 4-22 are
illustrated in such a manner so that the various layers
appear as a distinct series of layers, or as coatings having
the form of discrete layers. In addition, the exemplary
embodiments are illustrated in such a manner that the
various layers have distinct edges or corners. However,
as a practical matter, the application of discrete layers
does not necessarily result in a printed coating exhibiting
the appearance of discrete layers, when viewed cross-
sectionally. That is, the layers, though most preferably
applied as discrete layers (e.g., as a coating resembling
a laminate), do not necessarily maintain their identity as
individual or independent layers. In particular, a coating
formulation applied over a previously applied layer of
printed material can undergo some mixing or commin-
gling with that printed material, prior to the time that the
coating formulation is dried after application. Thus, par-
ticularly for multi-layered patterns printed using several
applications of the identical coating formulation, the re-
sulting pattern may not resemble a laminated structure
when viewed cross-sectionally. For example, the liquid
form of a printing formulation can cause components of
that formulation to soak into the wrapping material and
layers upon which that formulation is applied, and remov-
al of that solvent by evaporation can cause a change in
shape of the coating formulation between the time of ap-
plication and the time of drying. The thickness of a multi-

35 36 



EP 2 172 119 A1

20

5

10

15

20

25

30

35

40

45

50

55

layered band can vary, and the band can be very thin,
as at least a portion of the coating can migrate into the
wrapping material from the surface of the wrapping ma-
terial to which the printing formulation is applied. Further-
more, the edges and corners of printed layers and pat-
terns may have a "rounded" appearance due to factors
such as "bleed out" that occur during conventional print-
ing processes involving the printing of paper.
[0108] The exemplary embodiments of the present in-
vention that are described with reference to Fig. 4-22 are
illustrated in such a manner that the various bands are
symmetrical about a cross-sectional axis of the wrapping
material. Additionally, the bands are equally spaced from
one another. This provides the ability for the wrapping
material so provided to be used to manufacture cigarettes
in such a manner that the wrapping material can be pro-
duce nearly identical smokable rods that can be burned
in either direction along the longitudinal axis of that wrap-
ping material.
[0109] The exemplary embodiments of the coated
wrapping materials of the present invention that are de-
scribed with reference to Fig. 4-22 are illustrated in such
a manner so that the various layers can be positioned on
the inside region of a tobacco rod of a cigarette manu-
factured from those wrapping materials, or less prefera-
bly, on the outside region of a tobacco rod of a cigarette
manufactured from those wrapping materials.

EXAMPLE 1

[0110] Referring to Fig. 4, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material has a dry basis weight of about
25 g/m2, a porosity of about 38 CORESTA units, and is
available as Tercig LK38 from Tervakoski. The bands
208, 210 both have maximum widths of about 4 mm. The
width of each band is illustrated as width w. The bands
are positioned at predetermined intervals, such that the
spacing between each of the respective bands, as meas-
ured as the space separating each band, is about 20 mm.
That spacing is illustrated as distance d. The bands are
printed onto the base sheet as a plurality of continuous
layers, and for the embodiment shown, there are three
layers, 215, 218 and 222. The printing pattern of each
layer is virtually the same, the layers are registered so
that each successive layer directly and completely over-
lies the layer directly below, the formulation used to print
each layer is virtually the same, and the amount of for-
mulation used to print each layer is virtually the same.
The layers are printed using rotogravure printing tech-
niques, and the printed layers are aligned or registered
using ultraviolet absorption calibration techniques.
[0111] The first or bottom layer 215 of printing formu-
lation is printed onto the base web 184. That formulation
includes about 20 parts calcium carbonate particles,
about 7 parts nitrocellulose, about 2 parts triacetin, about

0.5 parts of a lecithin wetting agent, and about 0.02 parts
of an optical brightener available as Uvitex OB from Ciba
Specialty Chemicals, and at least about 70 parts isopro-
pyl acetate solvent (which is sufficient to total the number
of parts of the formulation to 100). The calcium carbonate
is available as Albaglos PCC from Specialty Minerals,
Inc. The nitrocellulose is available as Walocel nitrocellu-
lose E 360 from Bayer AG.
[0112] Printed onto the first layer 215 is a second layer
218 which includes the same formulation, and the second
layer is printed in virtually the same manner as the first
layer. Printed onto the second layer 218 is a third layer
222 which includes the same formulation, and the third
layer is printed in virtually the same manner as the first
and second layers.
[0113] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 1.5 mg (i.e., the weight provided to the base sheet
in the each printed region is about 1.5 mg). The amount
of dry weight provided by each layer of each band is
about 0.5 mg.
[0114] The wrapping material so provided represents
a base sheet having a series of essentially equally
spaced multi-layered bands of essentially equal width
and dimension. Each band is continuous in nature, and
each layer of each band is continuous. The width of each
successive layer of each band is approximately equal to
that of the layer beneath that layer, and the wrapping
material is designed such that each successive layer di-
rectly and completely covers the layer beneath that layer.
That wrapping material represents a base sheet having
multi-layered application of polymeric film-forming agent
that is soluble in a non-aqueous solvent, and is employed
within a formulation that also includes particles of filler.
That wrapping material represents a base sheet printed
with a multi-layered pattern, wherein each layer incorpo-
rates the same polymeric film-forming material.

EXAMPLE 2

[0115] Referring to Fig, 4, a printed wrapping material
184 is provided in the manner set forth in Example 1, and
using the materials set forth in Example 1; except that
the top or third layer of each band includes a different
printing formulation, and the base sheet is paper wrap-
ping material having a dry basis weight of about 25 g/m2,
a porosity of about 24 CORESTA units, and is available
as Tercig LK24 from Tervakoski.
[0116] The printing formulation for the third or top layer
of each band includes about 11 parts ethylcellulose,
about 2 parts triacetin, about 0.5 parts of a lecithin wetting
agent, and about 0.02 parts of an optical brightener avail-
able as Uvitex OB from Ciba Specialty Chemicals, and
at least about 86 parts iso-propyl acetate solvent (which
is sufficient to total the number of parts of the formulation
to 100). The ethylcellulose is available as Aqualon N-7
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from Hercules Incorporated.
[0117] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 1.5 mg. The amount of dry weight provided by each
layer of the first two layers of each band is about 0.6 mg;
and the amount of dry weight provided by the top layer
is about 0.3 mg.
[0118] The wrapping material so provided represents
a base sheet having a series of essentially equally
spaced multi-layered bands of essentially equal width
and dimension. Each band is continuous in nature, and
each layer of each band is continuous. Each band pos-
sesses two layers incorporating nitrocellulose and filler,
and a top layer incorporating a hydrophobic, polymeric
film-forming material (e.g., ethylcellulose). The wrapping
material is representative of a coating pattern having two
or more layers, and not all of those layers incorporate
the same polymeric film-forming materials.

EXAMPLE 3

[0119] Referring to Fig. 4, a printed wrapping material
184 is provided in the manner set forth in Example 2;
except that the base sheet is paper wrapping material
having a dry basis weight of about 25 g/m2, a porosity of
about 18 CORESTA units, and is available as Tercig
LK18 from Tervakoski.

EXAMPLE 4

[0120] Referring to Fig. 4, a printed wrapping material
184 is provided in the manner set forth in Example 1, and
using the base sheet set forth in Example 1; except each
band has a maximum width of about 6 mm, and the print-
ed bands are provided using a different printing formu-
lation.
[0121] The printing formulation for each layer of each
band includes about 16 parts calcium carbonate parti-
cles, about 8 parts ethylcellulose, about 2 parts triacetin,
about 0.5 parts of a lecithin wetting agent, and about 0.02
parts of an optical brightener available as Uvitex OB from
Ciba Specialty Chemicals, and at least about 74 parts
iso-propyl acetate solvent (which is sufficient to total the
number of parts of the formulation to 100). The calcium
carbonate is available as Albaglos PCC from Specialty
Minerals, Inc. The ethylcellulose is available as Aqualon
N-7 from Hercules Incorporated.
[0122] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 1.5 mg. The amount of dry weight provided by each
layer of each band is about 0.5 mg.
[0123] The wrapping material so provided represents
a base sheet having a series of essentially equally
spaced multi-layered bands of essentially equal width

and dimension. Each band is continuous in nature, and
each layer of each band is continuous. The width of each
successive layer of each band is approximately equal to
that of the layer beneath that layer, and the wrapping
material is designed such that each successive layer di-
rectly and completely covers the layer beneath that layer.
The dry weight of each layer is in the range of about 0.4
mg to about 0.6 mg. In addition, that wrapping material
represents a base sheet having multi-layered application
of ethylcellulose; and in particular, the multi-layered ap-
plication of a coating formulation incorporating both ethyl-
cellulose and filler (e.g., particles of calcium carbonate).

EXAMPLE 5

[0124] Referring to Fig. 4, a printed wrapping material
184 is provided in the manner set forth in Example 1, and
using the base sheet set forth in Example 1; except each
band has a maximum width of about 6 mm, and the print-
ed bands are provided using a different printing formu-
lation.
[0125] The printing formulation for the first or bottom
layer of each band is that nitrocellulose/calcium carbon-
ate-containing printing formulation described in Example
1, and the printing formulation for the second and third
layers of each band is that ethylcellulose/calcium car-
bonate-containing printing formulation described in Ex-
ample 4.
[0126] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg. The amount of dry weight provided by each
layer of each band is about 0.5 mg.
[0127] The wrapping material so provided represents
a base sheet having a series of essentially equally
spaced multi-layered bands of essentially equal width
and dimension. Each band is continuous in nature, and
each layer of each band is continuous. Each band pos-
sesses a bottom layer incorporating nitrocellulose, and
two further layers incorporating ethylcellulose. That is,
the polymeric film-forming agent of the bottom layer is
different from the polymeric film-forming agent of the oth-
er layers. The bands of that wrapping material so provid-
ed also are representative of bands which include layers
incorporating filler, such as calcium carbonate.

EXAMPLE 6

[0128] Referring to Fig. 4, a printed wrapping material
is provided in the manner set forth in Example 1; except
that the base sheet is that which is set forth in Example
2, each band has a maximum width of about 6 mm, and
each layer of each band is provided using a different print-
ing formulation.
[0129] The printing formulation for the first or bottom
layer of each band is that nitrocellulose/calcium carbon-
ate-containing printing formulation described in Example
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1.
[0130] The printing formulation for the second layer of
each band is that ethylcellulose/calcium carbonate-con-
taining printing formulation described in Example 4.
[0131] The printing formulation for the third layer of
each band is that ethylcellulose-containing printing for-
mulation described in Example 2.
[0132] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 1.5 mg.

EXAMPLE 7

[0133] Referring to Fig. 4, a printed wrapping material
184 is provided in the manner set forth in Example 1, and
using the base sheet set forth in Example 1; except that
the printed bands are provided using different printing
formulations.
[0134] The printing formulation for the first or bottom
layer of each band is that ethylcellulose/calcium carbon-
ate-containing printing formulation described in Example
4.
[0135] The printing formulation of the second layer of
each band incorporates a water-based coating that is
employed in liquid form, and that coating is an adhesive
formulation of R. J. Reynolds Tobacco Company used
as a cigarette seam adhesive and designated as CS-
1242. The CS-1242 formulation is a water emulsion-
based adhesive consisting of about 87 to about 88 per-
cent ethylene vinyl acetate copolymer emulsion sold un-
der the designation Resyn 32-0272 by National Starch
& Chemical Company, and about 12 to about 13 percent
adhesive concentrate stabilizer of R. J. Reynolds Tobac-
co Company known as AC-9. The AC-9 adhesive con-
centrate stabilizer consists of about 92 percent water and
about 8 percent polyvinyl alcohol resin available as Cel-
vol 205 from Celanese Chemicals. The final printing for-
mulation is comprised of about 95 parts of the water-
based coating and about 5 parts of a mixture. That mix-
ture is produced by the optical brightener, Uvitex OB from
Ciba Specialty Chemicals, in absolute ethyl alcohol; such
that the amount of optical brightener dispersed in the final
printing formulation is about 0.02 parts.
[0136] The printing formulation for the third layer of
each band is that ethylcellulose-containing printing for-
mulation described previously in Example 2.
[0137] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 1 mg.
[0138] The wrapping material so provided represents
a base sheet printed with patterned bands comprising
layers of film-forming material and filler; and individual
layers of those bands are provided from formulations in-
corporating non-aqueous solvents and individual layers

of those bands are provided from formulations incorpo-
rating an aqueous solvent. The first or bottom coating is
a hydrophobic material; and as such the weakening or
wrinkling of the wrapping material that is associated with
certain water-based coatings is avoided. The wrapping
material so provided further represents a wrapping ma-
terial having multi-layered bands, wherein the first and
third layers incorporate ethylcellulose and the second
layer incorporates ethylene vinyl acetate. The wrapping
material so provided represents a material having a hy-
drophobic coating layer applied directly to that wrapping
material; a second layer overlying the first coating layer
and in the form of a coating resulting from a water-based
emulsion, that second layer providing weight and re-
duced porosity to the wrapping material; and a top layer
effective to prevent blocking. As such, multi-layered coat-
ings are used to allow the use of certain water-based
coatings for reducing porosity of wrapping materials in
certain regions thereof, without affecting the physical in-
tegrity of the wrapping material to any significant degree.

EXAMPLE 8

[0139] Referring to Fig. 4, a printed wrapping material
184 is provided in the manner set forth in Example 1, and
using the base sheet set forth in Example 1; except that
the printed bands are provided using different printing
formulations.
[0140] The printing formulation for the first or bottom
layer of each band is that ethylcellulose/calcium carbon-
ate-containing printing formulation described in Example
4.
[0141] The printing formulation of the second layer is
that water-based printing formulation described in Exam-
ple 7.
[0142] The printing formulation for the third layer of
each band includes about 8 parts polyvinyl alcohol resin
available as Celvol 205 from Celanese Chemicals, about
87 parts water, and about 5 parts of a mixture. That mix-
ture is produced by the optical brightener, Uvitex OB from
Ciba Specialty Chemicals, in absolute ethyl alcohol; such
that the amount of optical brightener dispersed in the final
printing formulation is about 0.02 parts.
[0143] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 1.5 mg.
[0144] The wrapping material so provided represents
a base sheet printed with patterned bands comprising
layers of film-forming material, and each layer is includes
materials of different composition. The wrapping material
so provided also is representative of a wrapping material
having multi-layered bands having a water-based film-
forming material (i.e., a film-forming material applied
within an aqueous solvent) as the top layer of each band.
The wrapping material so provided also is representative
of a wrapping material having layers of film-forming ma-
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terial, and at least one of those layers possesses a film-
forming material that which includes primarily, or consists
essentially of, polyvinyl alcohol.

EXAMPLE 9

[0145] Referring to Fig. 4, a printed wrapping material
184 is provided in the manner set forth in Example 1, and
using the base sheet set forth in Example 1; except that
the printed bands are provided using different printing
formulations
[0146] The printing formulation for the first or bottom
layer is that printing ethylcellulose/calcium carbonate-
containing formulation described in Example 4.
[0147] The printing formulation of the second layer is
that water-based printing formulation described in Exam-
ple 7.
[0148] The third layer is printed with a polyvinyl alco-
hol-based printing formulation. That printing formulation
includes about 8 parts polyvinyl alcohol resin available
as Celvol 205 from Celanese Chemicals, about 10 parts
calcium carbonate, about 77 parts water, and about 5
parts of a mixture. That mixture is produced by the optical
brightener, Uvitex OB from Ciba Specialty Chemicals, in
absolute ethyl alcohol; such that the amount of optical
brightener dispersed in the final printing formulation is
about 0.02 parts.
[0149] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 1.5 mg.
[0150] The wrapping material so provided represents
a base sheet printed with patterned bands comprising
layers of film-forming material and filler; and at least one
individual layer of each band is provided from a formu-
lation incorporating an aqueous solvent, a water soluble
film-forming material and filler.

EXAMPLE 10

[0151] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is available as Tercig LK60 from
Tervakoski. The bands 208, 210 each have maximum
widths of about 6 mm. The bands are positioned at pre-
determined intervals, such that the spacing between
each of the respective bands, as measured as the space
separating each band, is about 20 mm. The bands each
are printed onto the base sheet as a plurality of continu-
ous layers, and for the embodiment shown, there are four
layers, 215, 218, 222 and 226. The printing pattern of
each layer is virtually the same, the layers are registered
so that each successive layer directly and completely
overlies the layer directly below, the formulation used to
print each layer is virtually the same, and the amount of

formulation used to print each layer is virtually the same.
The four layers are printed as ethylcellulose/calcium car-
bonate-containing formulations described previously in
Example 4, and in the manner generally described pre-
viously in Example 4.
[0152] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.

EXAMPLE 11

[0153] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is available as Tercig LK46 from
Tervakoski. The bands 208, 210 each have maximum
widths of about 4 mm. The bands are positioned at pre-
determined intervals, such that the spacing between
each of the respective bands, as measured as the space
separating each band, is about 30 mm. The bands each
are printed onto the base sheet as a plurality of continu-
ous layers, and for the embodiment shown, there are four
layers, 215, 218, 222 and 226. The layers are registered
so that each successive layer directly and completely
overlies the layer directly below.
[0154] The first or bottom layer is printed using the ni-
trocellulose/calcium carbonate-containing printing for-
mulation described previously in Example 1. The second
layer is printed using the water-based printing formulation
described previously in Example 7, in the manner gen-
erally described previously in Example 7. The third layer
is printed with a water-based, polyvinyl alcohol-contain-
ing printing formulation described previously in Example
8. The top or fourth layer is printed with the ethylcellulose-
contaming printing formulation described previously in
Example 2.
[0155] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.
[0156] The wrapping material so provided represents
a base sheet printed with patterned bands, each band
comprising four layers, and the printing formulation used
to provide each layer is different in composition.

EXAMPLE 12

[0157] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 11. The
bands 208, 210 each have maximum widths of about 6
mm. The bands are positioned at predetermined inter-
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vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0158] The first or bottom layer is printed using the ni-
trocellulose/calcium carbonate-containing printing for-
mulation described previously in Example 1. The second
layer is printed using a water-based printing formulation.
That printing formulation is provided by mixing about 5
parts sodium chloride with about 95 parts of the printing
formulation described previously in Example 7. The third
layer is printed with a polyvinyl alcohol-containing printing
formulation described previously in Example 9. The top
or fourth layer is printed with the ethylcellulose-containing
printing formulation described previously in Example 2.
[0159] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.

EXAMPLE 13

[0160] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 6
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0161] The first or bottom layer is printed using the ni-
trocellulose/calcium carbonate-containing printing for-
mulation described previously in Example 1. The second
layer is printed using a water-based printing formulation.
That printing formulation is provided by mixing about 15
parts sodium chloride with about 85 parts of the printing
formulation described previously in Example 7. The third
layer is printed with a polyvinyl alcohol-containing printing
formulation described previously in Example 8. The top
or fourth layer is printed with the ethylcellulose-containing
printing formulation described previously in Example 2.
[0162] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being, about 6 mm in width
and about 27 mm across. The dry weight of each band
is about 2 mg.

EXAMPLE 14

[0163] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 10. The
bands 208, 210 each have maximum widths of about 6
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0164] The first or bottom layer is printed using the ni-
trocellulose/calcium carbonate-containing printing for-
mulation described previously in Example 1. The second
layer is printed using a water-based printing formulation
described previously in Example 7. The third layer is print-
ed with the polyvinyl alcohol/calcium carbonate-contain-
ing printing formulation described previously in Example
9. The top or fourth layer is printed with the ethylcellulose-
containing printing formulation described previously in
Example 2.
[0165] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.

EXAMPLE 15

[0166] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 11. The
bands 208, 210 each have maximum widths of about 5
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0167] The first or bottom layer is printed using the ni-
trocellulose/calcium carbonate-containing printing for-
mulation described previously in Example 1. The second
layer is printed using the water-based printing formulation
incorporating sodium chloride that is described previous-
ly in Example 12. The third layer is printed using the pol-
yvinyl alcohol-containing printing formulation described
previously in Example 8.

45 46 



EP 2 172 119 A1

25

5

10

15

20

25

30

35

40

45

50

55

[0168] The top or fourth layer is printed with a starch-
based printing formulation. That formulation includes
about 27 parts calcium carbonate particles, about 11 per-
cent sodium chloride, about 20 parts dextrin (available
as Crystal Tex 626 from National Starch & Chemical),
about 0.05 parts potassium sorbate, about 4 parts urea,
about 3 parts propylene glycol, about 5 parts of a mixture
and about 30 parts water (which is sufficient to total the
number of parts of the formulation to 100). The calcium
carbonate is available as Albaglos PCC from Specialty
Minerals, Inc. The mixture is about 0.02 parts of an optical
brightener available as Uvitex OB from Ciba Specialty
Chemicals in absolute ethyl alcohol.
[0169] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 5 mm in width and
about 27 mm across. The dry weight of band is about 3
mg.
[0170] The wrapping material so provided represents
a base sheet printed with patterned bands comprising
layers of film-forming material, and the bottom layer of
each band includes a hydrophobic film-forming material.
The wrapping material so provided also is representative
of a wrapping material substrate having multi-layered
bands each possessing three layers of film-forming ma-
terial provided from printing formulations employing an
aqueous solvent.

EXAMPLE 16

[0171] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 10. The
bands 208, 210 each have maximum widths of about 6
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 44 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0172] The first or bottom layer is printed using the ni-
trocellulose-containing printing formulation. That formu-
lation includes about 5 parts sodium citrate, about 14
parts nitrocellulose, about 2 parts triacetin, about 0.5
parts of a lecithin wetting agent, and about 0.02 parts of
an optical brightener available as Uvitex OB from Ciba
Specialty Chemicals, and at least about 78 parts n-propyl
acetate solvent (which is sufficient to total the number of
parts of the formulation to 100). The nitrocellulose is avail-
able as Walocel nitrocellulose E 360 from Bayer AG.
[0173] The second layer is printed using a water-based
printing formulation described previously in Example 7.
The third layer is printed with a polyvinyl alcohol/calcium

carbonate-containing printing formulation described pre-
viously in Example 9. The top or fourth layer is printed
with the ethylcellulosc-containing printing formulation de-
scribed previously in Example 4.
[0174] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.
[0175] The wrapping material so provided is represent-
ative of a wrapping material having printed multi-layered
bands, wherein at least one of the layers of each band
is includes a mixture including a water soluble salt and
film-forming material that is soluble in a non-aqueous sol-
vent.

EXAMPLE 17

[0176] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 10. The
bands 208, 210 each have maximum widths of about 4
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 39 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0177] The first or bottom layer is printed using the ni-
trocellulose-containing printing formulation. That formu-
lation includes about 15 parts sodium citrate, about 14
parts nitrocellulose, about 2 parts triacetin, about 0.5
parts of a lecithin wetting agent, and about 0.02 parts of
an optical brightener available as Uvitex OB from Ciba
Specialty Chemicals, and at least about 68 parts n-propyl
acetate solvent (which is sufficient to total the number of
parts of the formulation to 100). The nitrocellulose is avail-
able as Walocel nitrocellulose E 360 from Bayer AG.
[0178] The second layer is printed using a water-based
printing formulation described previously in Example 7.
The third layer is printed with a polyvinyl alcohol/calcium
carbonate-containing printing formulation described pre-
viously in Example 9. The top or fourth layer is printed
with the ethylcellulose/calcium carbonate-containing
printing formulation described previously in Example 4.
[0179] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of band is about 3
mg.
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EXAMPLE 18

[0180] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 4
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 39 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0181] The first or bottom layer is printed using the ni-
trocellulose/sodium citrate-containing printing formula-
tion described in Example 16. The second layer is printed
using a water-based printing formulation described pre-
viously in Example 7. The third layer is printed using a
polyvinyl alcohol-containing printing formulation de-
scribed previously in Example 8.
[0182] The top or fourth layer is printed with the ethyl-
cellulose-containing printing formulation. That formula-
tion includes about 16 parts magnesium hydroxide, about
10 parts ethylcellulose, about 2 parts triacetin, about 0.5
parts of a lecithin wetting agent, and about 0.02 parts of
an optical brightener available as Uvitex OB from Ciba
Specialty Chemicals, and at least about 71 parts isopro-
pyl acetate solvent (which is sufficient to total the number
of parts of the formulation to 100). The ethylcellulose is
available as Aqualon N-7 from Hercules Incorporated.
[0183] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2.5 mg.
[0184] The wrapping material so provided represents
a base sheet printed with patterned multi-layered bands;
and at least one of the layers from each band is provided
from a printing formulation incorporating hydrophobic
film-forming material and magnesium-containing filler
material (e.g., magnesium hydroxide).

EXAMPLE 19

[0185] Referring to Fig. 5, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 11. The
bands 208, 210 each have maximum widths of about 6
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto

the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. The layers are registered so that each
successive layer directly and completely overlies the lay-
er directly below.
[0186] The first or bottom layer is printed using the ni-
trocellulose/sodium citrate-containing printing formula-
tion described previously in Example 16. The second lay-
er is printed using the water-based printing formulation
described previously in Example 7. The third layer is print-
ed using the polyvinyl alcohol/calcium carbonate-con-
taining printing formulation described previously in Ex-
ample 9. The top or fourth layer is printed with the ethyl-
cellulose/magnesium hydroxide-containing printing for-
mulation described previously in Example 18.
[0187] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.

EXAMPLE 20

[0188] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 188, 190 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0189] The first or bottom layer 215 is printed onto the
base web 184 as a printing formulation. That formulation
is the ethylcellulose/calcium carbonate-containing for-
mulation described previously in Example 4.
[0190] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation described
previously in Example 7.
[0191] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that polyvinyl alcohol-
containing formulation described previously in Example
8.
[0192] When the printed wrapping material is slit into
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a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 8 mm in width and
about 27 mm across. The dry weight of each band is
about 1.4 mg. The dry weight of the first layer of each
band is about 0.3 mg. The dry weight of the second layer
of each band is about 0.8 mg. The dry weight of the third
layer is about 0.3 mg.
[0193] For the printed wrapping material described
with reference to Fig. 6, the printing pattern of each layer
is different, the layers are registered so that each suc-
cessive layer overlies less than all or more than all of the
layer directly below, formulations used to print each layer
all are not identical in overall composition, and the
amount of formulation used to print each layer is not iden-
tical for every layer.
[0194] Cigarettes manufactured so as to have tobacco
rods produced using those wrapping materials possess-
ing bands which include appropriate amounts of appro-
priate components have the ability to meet the aforemen-
tioned cigarette extinction criteria. One or more of those
layers of those bands printed onto the wrapping material
are effective in assisting in reducing the ignition propen-
sity of cigarettes manufactured from that wrapping ma-
terial. One of the layers (e.g., the third layer of film-form-
ing material used to cover the second layer of adhesive
composition) provides a manner for adhesive formulation
to be used in the printing of bands onto wrapping mate-
rials while providing a manner or method for avoiding
blocking.

EXAMPLE 21

[0195] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0196] The first or bottom layer has a width of about 8
mm and is the nitrocellulose/sodium citrate-containing
formulation described previously in Example 16.
[0197] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation described
previously in Example 7.
[0198] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the

second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that polyvinyl alcohol/
calcium carbonate-containing formulation described pre-
viously in Example 9.
[0199] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2.5 mg.

EXAMPLE 22

[0200] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0201] The first or bottom layer has a width of about 8
mm and is the nitrocellulose/sodium citrate-containing
formulation described previously in Example 16.
[0202] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation incorporat-
ing sodium chloride described previously in Example 12.
[0203] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 8 mm.
The second layer is positioned such that the first layer is
covered by the second layer. The printing formulation of
the third layer 222 is that polyvinyl alcohol-containing for-
mulation described previously in Example 8.
[0204] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2.5 mg.

EXAMPLE 23

[0205] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
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paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0206] The first or bottom layer has a width of about 8
mm. The printing formulation for that layer includes about
5 parts sodium chloride, about 8 parts ethylcellulose,
about 2 parts triacetin, about 0.5 parts of a lecithin wetting
agents, and about 0.02 parts of an optical brightener
available as Uvitex OB from Ciba Specialty Chemicals,
and at least about 84 parts iso-propyl acetate solvent
(which is sufficient to total the number of parts of the
formulation to 100). The ethylcellulose is available as
Aqualon N-7 from Hercules Incorporated.
[0207] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation described
previously in Example 7.
[0208] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that starch-based
formulation described previously in Example 15.
[0209] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2.5 mg.

EXAMPLE 24

[0210] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0211] The first or bottom layer has a width of about 8
mm and is the ethylcellulose/sodium chloride-containing

formulation described previously in Example 23.
[0212] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation incorporat-
ing sodium chloride described previously in Example 12.
[0213] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 8 mm.
The second layer is positioned such that the first layer is
covered by the second layer. The printing formulation of
the third layer 222 is that ethylcellulose-containing for-
mulation described previously in Example 2.
[0214] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 3 mg.

EXAMPLE 25

[0215] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0216] The first or bottom layer has a width of about 8
mm. The printing formulation for that layer is that ethyl-
cellulose-containing formulation described in Example 2.
[0217] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation incorporat-
ing sodium chloride described previously in Example 13.
[0218] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that starch-based
formulation described previously in Example 15.
[0219] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
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spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2.5 mg.

EXAMPLE 26

[0220] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm, The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0221] The first or bottom layer has a width of about 8
mm. The printing formulation is that printing nitrocellu-
lose/calcium carbonate-containing formulation de-
scribed in Example 1.
[0222] Printed onto the first layer 215 is a second layer
218, The width of that layer is about 4 mm, The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation. The printing
formulation for that layer includes about 22 parts starch
available as Flokote 64 from National Starch, about 2.5
parts sodium citrate dihydrate, about 3 parts potassium
citrate monohydrate, about 1 part diami-nonium phos-
phate, about 5 parts of a mixture, and at least about 66
water (which is sufficient to total the number of parts of
the formulation to 100). That mixture is produced by mix-
ing the optical brighteners, Uvitex OB from Ciba Specialty
Chemicals, in absolute ethyl alcohol; such that the
amount of optical brighteners dispersed in the final print-
ing formulation is about 0.02 parts.
[0223] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that ethylcellulose-
containing formulation described previously in Example
2.
[0224] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in width and
about 27 mm across. The dry weight of each band is
about 2.5 mg.

EXAMPLE 27

[0225] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the for of a series of recurring
bands, two of which are shown as bands 188,190. The
paper wrapping material is described in Example 1. The
bands 188, 190 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0226] The first or bottom layer has a width of about 8
mm and is the ethylcellulose-containing formulation de-
scribed previously in Example 2.
[0227] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the water-based printing formulation described
previously in Example 7.
[0228] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that nitrocellulose/
calcium carbonate-containing formulation described pre-
viously in Example 1.
[0229] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 8 mm in width and
about 27 mm across. The dry weight of the each band is
about 2 mg.

EXAMPLE 28

[0230] Referring to Fig. 6, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 208, 210 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222.
[0231] The first or bottom layer has a width of about 8
mm and is the ethylcellulose-containing formulation de-
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scribed previously in Example 2.
[0232] Printed onto the first layer 215 is a second layer
218. The width of that layer is about 4 mm. The second
layer is positioned such that about 2 mm at each of the
extreme ends of the upper region of the first layer is not
covered by the second layer. The second layer 218 in-
cludes the starch-based printing formulation described
previously in Example 15.
[0233] Printed onto and over the second layer 218 is
a third layer 222 that incorporates a film-forming material
that can cover and seal the adhesive component of the
second layer 218. The width of that layer is about 6 mm.
The second layer is positioned such that about 1 mm at
each of the extreme ends of the upper region of the first
layer is not covered by the second layer. The printing
formulation of the third layer 222 is that starch-based
formulation described previously in Example 26.
[0234] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 8 mm in width and
about 27 mm across. The dry weight of each band is
about 2 mg.

EXAMPLE 29

[0235] Referring to Fig. 7, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material has a porosity of about 18
CORESTA units, and is available as Tercig LK18 from
Tervakoski. The bands 188, 190 each have maximum
widths of about 4 mm. The bands are positioned at pre-
determined intervals, such that the spacing between
each of the respective bands, as measured as the space
separating each band, is about 20 mm. The bands each
are printed onto the base sheet as a plurality of continu-
ous layers, and for the embodiment shown, there are
three layers, 215, 218 and 222. The printing pattern of
each layer is virtually the same, the layers are registered
so that each successive layer directly and completely
overlies the layer directly below, the formulation used to
print the bottom layer is described previously in Example
4; and each of the middle and top layers are virtually the
same, and the amount of formulation used to print each
layer is virtually the same. The middle and top layers are
printed using the formulations described previously in Ex-
ample 2, and are printed in virtually the same manner
described previously in Example 2.
[0236] The wrapping material also includes a continu-
ous fourth layer 230. The formulation of that layer is about
10 parts sodium citrate and about 90 parts water. That
formulation is printed over the entire surface of the wrap-
ping material; for example, at a line screen of 300, The
amount of formulation employed is sufficient to provide
a wrapping material having the sodium citrate applied in
the amount of about 0.5 percent, based on the dry weight
of the base sheet. Overcoat layers do not require optical

brightener, as the full coverage of the major surface of
the wrapping material using that printing formulation does
not require registration. The further or fourth layer is pro-
vided from a formulation that is virtually absent of film-
forming material. Furthermore, although represented in
Fig. 7 as a continuous layer, the absence of film-forming
material in the overcoat layer results in the salt of the
aqueous solution being drawn into intimate contact with
the wrapping material when the aqueous solvent is re-
moved.
[0237] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band is
about 1.7 mg.
[0238] For the printed wrapping material described
with reference to Fig. 7, an overcoat layer is printed over
virtually the entire major surface of the wrapping material.
That overcoat layer also is applied so as to cover bands
that previously have been printed onto that wrapping ma-
terial. The overcoat layer also is employed in such a man-
ner so as to allow burn chemical to be incorporate into
the wrapping material using a printing process.

EXAMPLE 30

[0239] Referring to Fig. 8, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190, The
paper wrapping material is described in Example 1. The
bands 188, 190 each have maximum widths of about 6
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are three layers, 215,
218 and 222. The printing pattern for each layer is differ-
ent, the layers are registered so that each successive
layer overlies the layer directly below, and the formulation
used to print each layer is virtually the same.
[0240] The first or bottom layer 215 is printed onto the
base web 184 as a printing formulations. That printing
formulation is the ethylcellulose/calcium carbonate-con-
taining formulation described previously in Example 4.
[0241] Printed onto the first layer 215 is a second layer
218 which includes the same formulation, and the second
layer and the width of that layer is about 5 mm. The sec-
ond layer is positioned such that about 0.5 mm at each
of the extreme ends of the upper region of the first layer
is not covered by the second layer. Printed onto the sec-
ond layer 218 is a third layer 222 which includes the same
formulation. The third layer is positioned such that about
0.5 mm at each of the extreme ends of the upper region
of the second layer is not covered by the third layer.
[0242] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
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spaced bands, each band being about 6 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 3 mg.
[0243] The wrapping material depicted in Fig. 8 repre-
sents a base sheet having a series of essentially equally
spaced multi-layered bands of essentially equal width
and dimension, whereby the width of each successive
layer of each band is less than that of the layer beneath
that layer, and whereby the ends of each successive layer
are equally off-set from the ends of the layer beneath that
layer. That wrapping material also represents a wrapping
material possessing bands having three layers, each lay-
er being different in size, but each layer includes printing
formulation incorporating hydrophobic film-forming ma-
terial.

EXAMPLE 31

[0244] Referring to Fig. 9, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 1. The
bands 188, 190 each have maximum widths of about 8
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 30 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are four layers, 215,
218, 222 and 226. For each band, the width of each layer
is different, the layers are registered so that each suc-
cessive layer overlies the layer directly below, and the
formulation used to print each layer is virtually the same.
[0245] The first or bottom layer 215 is printed onto the
base web 184 as a printing formulation. That formulation
is described previously in Example 1. That layer has a
width of about 8 mm.
[0246] Printed onto the first layer 215 is a second layer
218 which includes the starch-based printing formulation
described in Example 26, and the second layer has a
width of about 6 mm. The second layer is positioned such
that about 1 mm at each of the extreme ends of the upper
region of the first layer is not covered by the second layer.
[0247] Printed onto the second layer 218 is a third layer
222 which includes the polyvinyl alcohol-based printing
formulation described in Example 9, and the third layer
has a width of about 5 mm. The third layer is positioned
such that about 0.5 mm at each of the extreme ends of
the upper region of the second layer is not covered by
the third layer.
[0248] Printed onto the third layer 222 is a fourth layer
226 which includes the ethylcellulose-containing printing
formulation described in Example 2, and the fourth layer
has a width of about 3 mm. The fourth layer is positioned
such that about 1 mm at each of the extreme ends of the
upper region of the third layer is not covered by the fourth
layer.

[0249] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 8 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 3 mg.

EXAMPLE 32

[0250] Referring to Fig. 10, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern having the form of a series of recurring
bands, two of which are shown as bands 188, 190. The
paper wrapping material is described in Example 3. The
bands 188, 190 each have maximum widths of about 7
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm. The bands each are printed onto
the base sheet as a plurality of continuous layers, and
for the embodiment shown, there are two layers, 215 and
218. The width of each layer is different, the layers are
registered so that the upper layer overlies the lower layer,
and the formulation used to print each layer is virtually
the same,
[0251] The first or bottom layer 215 is printed onto the
base web 184 as a printing formulation, and the width of
that layer is about 7 mm. That formulation is the ethyl-
cellulose/calcium carbonate-containing formulation de-
scribed previously in Example 4.
[0252] Printed onto the first layer 215 is a second layer
218 which includes the printing formulation described in
Example 4, and the second layer and the width of that
layer is about 5 nisi. The second layer is positioned such
that about 1 mm at each of the extreme ends of the upper
region of the first layer is not covered by the second layer.
[0253] The wrapping material also includes an optional
continuous third layer 230. The formulation is that salt-
containing formulation described previously in Example
29. That formulation is printed over the entire surface of
the wrapping material, essentially in the manner set forth
in Example 29.
[0254] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 7 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.
[0255] The wrapping material having the pattern de-
picted in Fig. 9 is representative of a wrapping material
having a series of spaced bands; and the amount of coat-
ing applied to the wrapping material for each band is rel-
atively high towards the center of each band and rela-
tively low towards each side of each band. That is, for
each band possessing a center portion and two side por-
tions; there exists a greater amount of printing formula-
tion applied toward the center portion than toward each
side portion.
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EXAMPLE 33

[0256] Referring to Fig. 11, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material is described in Example 3. The bands
each have maximum widths of about 5 mm. The bands
are positioned at predetermined intervals, such that the
spacing between each of the respective bands, as meas-
ured as the space separating each band, is about 30 mm.
[0257] The wrapping material includes an optional
continuous first layer 250. The printing formulation of that
layer is about 10 parts sodium citrate and about 90 parts
water. That formulation is printed over the entire surface
of the wrapping material; for example, at a line screen of
300. The amount of formulation employed is sufficient to
provide a wrapping material having the sodium citrate
applied in the amount of about 0.5 percent, based on the
dry weight of the base sheet. Such a primer coating does
not require optical brightener, as the full coverage of the
major surface of the wrapping material using that printing
formulation does not require registration. The primer lay-
er is provided from a formulation that is virtually absent
of film-forming material. Furthermore, although repre-
sented in Fig. 11 as a continuous layer, the absence of
film-forming material in the primer layer results in the salt
of the aqueous solution being drawn into intimate contact
with the wrapping material when the aqueous solvent is
removed.
[0258] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are three layers, 253, 256 and 259.
The printing pattern of the bottom two layers, 253, 256,
are virtually the same, the layers are registered so that
the upper layer 256 completely overlies the layer 253
directly below, and the formulation used to print each
layer is virtually the same. Each of the bottom two layers
of the bands are applied to the coated base sheet as a
printing formulation. That formulation is the ethylcellu-
lose-calcium carbonate-containing formulation de-
scribed previously in Example 4.
[0259] Printed onto the second layer 256 of each band
is a third layer 259 which includes the printing formulation
described previously in Example 15, and the second lay-
er and the width of that layer is about 4 mm. The second
layer is positioned such that about 0. 5 mm at each of
the extreme ends of the upper region of the second layer
is not covered by the third layer.
[0260] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.
[0261] The wrapping material depicted in Fig. 11 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension, whereby the widths of certain successive

layers of each band are virtually the same, and the widths
of certain successive layers of each band are less than
that of the layer or layers beneath those layers. The wrap-
ping material depicted in Fig. 11 also represents a base
sheet having a series of essentially equally spaced multi-
layered bands of essentially equal width and dimension
that are printed onto a base sheet that previously has
had a primer layer of printing formulation applied to vir-
tually the whole surface thereof. That is, the primer layer
is applied so that patterned bands can be printed onto
that wrapping material over the material that is printed
onto the wrapping material. The primer layer can incor-
porate a water soluble salt, and the primer layer can be
virtually absent of film-forming material. The primer layer
also is employed in such a manner so as to allow burn
chemical to be incorporated into the wrapping material
using a printing process.

EXAMPLE 34

[0262] Referring to Fig. 11, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material is described in Example 1. Those
bands each have maximum widths of about 5 mm. The
bands are positioned at predetermined intervals, such
that the spacing between each of the respective bands,
as measured as the space separating each band, is about
20 mm.
[0263] The wrapping material also includes an optional
continuous first layer 250. The formulation and applica-
tion of that layer are described in Example 33.
[0264] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are three layers, 253, 256 and 259.
The printing pattern of the bottom two layers, 253, 256,
are virtually the same, the layers are registered so that
the upper layer 256 completely overlies the layer 253
directly below, and the formulation used to print each
layer is virtually the same. Each of the bottom two layers
of the bands are applied to the coated base sheet as a
printing formulation.
[0265] The printing formulation for the bottom layers
253, 256 of each band includes about 16 parts calcium
carbonate particles, about 6 parts ethylcellulose, about
2 parts nitrocellulose, about 2 parts triacetin, about 0.5
parts of a lecithin wetting agents, and about 0.02 parts
of an optical brightener available as Uvitex OB from Ciba
Specialty Chemicals, and at least about 74 parts iso-pro-
pyl acetate solvent (which is sufficient to total the number
of parts of the formulation to 100). The calcium carbonate
is available as Albaglos PCC from Specialty Minerals,
Inc. The ethylcellulose is available as Aqualon N-7 from
Hercules Incorporated. The nitrocellulose is available as
Walocel nitrocellulose E-360 from Bayer AG.
[0266] Printed onto the second layer 256 of each band
is a third layer 259 which includes the printing formulation
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described previously in Example 9, and the second layer
and the width of that layer is about 4 mm. The second
layer is positioned such that about 0.5 mm at each of the
extreme ends of the upper region of the second layer is
not covered by the third layer.
[0267] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.

EXAMPLE 35

[0268] Referring to Fig. 11, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material is described in Example 1. The bands
each have maximum widths of about 5 mm. The bands
are positioned at predetermined intervals, such that the
spacing between each of the respective bands, as meas-
ured as the space separating each band, is about 20 mm.
[0269] The wrapping material also includes an optional
continuous first layer 250. The formulation and applica-
tion of that layer are described in Example 33.
[0270] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are three layers, 253, 256 and 259.
The printing pattern of the bottom two layers, 253, 256,
are virtually the same, the layers are registered so that
the upper layer 256 completely overlies the layer 253
directly below, and the formulation used to print each
layer is virtually the same. Each of the bottom two layers
of the bands are applied to the coated base sheet as a
printing formulation. The printing formulation for each lay-
er of each band includes about 16 parts calcium carbon-
ate particles, about 6 parts ethylcellulose, about 2 parts
polyvinyl acetate, about 2 parts triacetin, about 0.5 parts
of a lecithin wetting agent, and about 0.02 parts of an
optical brightener available as Uvitex OB from Ciba Spe-
cialty Chemicals, and at least about 74 parts iso-propyl
acetate solvent (which is sufficient to total the number of
parts of the formulation to 100). The calcium carbonate
is available as Albaglos PCC from Specialty Minerals,
Inc. The ethylcellulose is available as Aqualon N-7 from
Hercules Incorporated. The polyvinyl acetate is available
a B-15 from McGean-Rohco.
[0271] Printed onto the second layer 256 of each band
is a third layer 259 which includes the printing formulation
described previously in Example 1, and the second layer
and the width of that layer is about 4 mm. The second
layer is positioned such that about 0.5 mm at each of the
extreme ends of the upper region of the second layer is
not covered by the third layer.
[0272] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in maximum
width and about 27 mm across. The dry weight of each

band is about 2 mg.

EXAMPLE 36

[0273] Referring to Fig. 12, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material is described in Example 1, The bands
each have maximum widths of about 7 mm. The bands
are discontinuous bands, each band being constructed
from two band portions 300, 305. The bands are posi-
tioned at predetermined intervals, such that the spacing
as measured between the respective bands is about 20
mm.
[0274] For the embodiment shown, first band portion
300 possesses three layers, 310, 315 and 320; and the
second band portion 305 also possesses three layers,
325, 330 and 335. The band portions each are separated
by 1 mm. Each bottom layer 310, 325 has a width of
about 3 mm. Those layers are provided from the ethyl-
cellulose/calcium carbonate-containing printing formula-
tion described in Example 4. Printed onto those first lay-
ers 310, 325 are second layers 315, 330, respectively;
and those second layers include the same printing for-
mulation. Each second layer has a width of about 2 mm.
The second layers 315, 330 each are positioned such
that about 1 mm at one extreme end of the upper region
of each respective first layer 310, 325 is not covered by
the second layer. Printed onto those second layers are
third layers 320, 335, respectively, and those third layers
include the nitrocellulose/calcium carbonate-containing
formulation described in Example 1. Each third layer has
a width of about 1 mm. The third layers 320, 335 each
are positioned such that about 1 mm at one extreme end
of the upper region of each respective second layer 315,
330 is not covered by the third layer.
[0275] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 7 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2.5 mg.
[0276] The wrapping material depicted in Fig. 12 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension. Those bands are discontinuous bands;
which include two multi-layered sections. The wrapping
material depicted in Fig. 12 also represents a base sheet
having multi-layered discontinuous bands, whereby the
widths of the layers of each individual section of each
band are different from one another. In particular, the
width of each successive layer of each band portion is
less than that of the layer beneath that layer, and whereby
one end of each successive layer is off-set from the ends
of the layer beneath that layer; and the layers of each
band portion are registered so as to have their respective
ends virtually overlie one another at one end of the band.
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EXAMPLE 37

[0277] Referring to Fig. 13, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material described in Example 1, The bands
each have maximum widths of about 7 mm. The bands
are positioned at predetermined intervals, such that the
spacing as measured between the respective bands is
about 20 mm.
[0278] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are two continuous layers, 215, 218,
and two discontinuous layers, 280 and 282.
[0279] The bottom layer 215 has a width of about 6
mm, That layer is provided from the nitrocellulose/calci-
um carbonate-containing formulation described in Exam-
ple 1.
[0280] Printed onto the first layer 215 is a second layer
218 provided from the ethylcellulose/calcium carbonate
formulation described in Example 4, and the width of that
second layer is about 6 mm. The second layer is posi-
tioned so as to virtually overlie the first layer.
[0281] Printed onto the second layer is a third layer,
which is a discontinuous layer having first and second
portions 350, 355, each of about 2 mm width and posi-
tioned about 2 mm apart. Each of the first and second
portions 350, 355 are provided from the ethylcellulose/
magnesium hydroxide-containing printing formulation
described previously in Example 18.
[0282] An optional fourth layer 360 has a width of about
7 mm and covers all of the lower layers of the wrapping
material. The fourth layer 360 is positioned such that it
extends about 0.5 mm beyond each extreme end of the
first band layer. The printing formulation of the fourth layer
360 is the ethylcellulose-containing formulation de-
scribed in Example 2.
[0283] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 7 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2.5 mg.
[0284] The wrapping material depicted in Fig. 13 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension. Those bands are continuous in nature,
but possess at least one discontinuous layer; the discon-
tinuous layer includes two sections (e.g., two stripes that
extend across the wrapping material).

EXAMPLE 38

[0285] Referring to Fig. 13, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material described in Example 1. The bands

each have maximum widths of about 7 mm. The bands
are positioned at predetermined intervals, such that the
spacing as measured between the respective bands is
about 20 mm.
[0286] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are two continuous layers, 215, 218,
and two discontinuous layers, 280 and 282.
[0287] The bottom layer 215 has a width of about 6
mm. That layer is provided from the ethylcellulose/calci-
um carbonate-containing formulation described in Exam-
ple 4.
[0288] Printed onto the first layer 215 is a second layer
218 provided from the ethylcellulose formulation de-
scribed in Example 2, and the width of that second layer
is about 6 mm. The second layer is positioned so as to
virtually overlie the first layer.
[0289] Printed onto the second layer is a third layer,
which is a discontinuous layer having first and second
portions 350, 355, each of about 2 mm width and posi-
tioned about 2 man apart. Each of the first and second
portions 350, 355 are provided from a printing formulation
which includes about 8 parts polyvinyl alcohol resin avail-
able as Celvol 205 from Celanese Chemicals, about 5
parts sodium citrate, about 82 parts water, and about 5
parts of a mixture. That mixture is produced by the optical
brightener, Uvitex OB from Ciba Specialty Chemicals, in
absolute ethyl alcohol; such that the amount of optical
brightener dispersed in the final printing formulation is
about 0.02 parts.
[0290] An optional fourth layer 360 has a width of about
7 mm and covers all of the lower layers of the wrapping
material. The fourth layer 360 is positioned such that it
extends about 0.5 mm beyond each extreme end of the
first band layer. The printing formulation of the fourth layer
360 is the ethylcellulose-containing formulation de-
scribed in Example 2.
[0291] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 7 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.

EXAMPLE 39

[0292] Referring to Fig. 13, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material described in Example 1. The bands
each have maximum widths of about 7 mm, The bands
are positioned at predetermined intervals, such that the
spacing as measured between the respective bands is
about 20 mm.
[0293] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are two continuous layers, 215, 218,
and two discontinuous layers, 280 and 282.
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[0294] The bottom layer 215 has a width of about 6
mm. That layer is printed using a formulation which in-
cludes about 7 parts nitrocellulose, about 2 parts triace-
tin, about 0.5 parts of a lecithin wetting agent, and about
0.02 parts of an optical brightener available as Uvitex OB
from Ciba Specialty Chemicals, and at least about 90
parts isopropyl acetate solvent (which is sufficient to total
the number of parts of the formulation to 100). The nitro-
cellulose is available as Walocel nitrocellulose E 360
from Bayer AG.
[0295] Printed onto the first layer 215 is a second layer
218 provided from the ethylcellulose/calcium carbonate
formulation described in Example 4, and the width of that
second layer is about 6 mm. The second layer is posi-
tioned so as to virtually overlie the first layer.
[0296] Printed onto the second layer is a third layer,
which is a discontinuous layer having first and second
portions 350, 355, each of about 2 mm width and posi-
tioned about 2 mm apart, Each of the first and second
portions 350, 355 are provided from the polyvinyl alcohol/
calcium carbonate-containing printing formulation de-
scribed previously in Example 14.
[0297] An optional fourth layer 360 has a width of about
7 mm and covers all of the lower layers of the wrapping
material. The fourth layer 360 is positioned such that it
extends about 0.5 mm beyond each extreme end of the
first band layer. The printing formulation of the fourth layer
360 is the ethylcellulose-containing formulation de-
scribed in Example 2.
[0298] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 7 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.

EXAMPLE 40

[0299] Referring to Fig. 13, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material described in Example 1. The bands
each have maximum widths of about 7 mm. The bands
are positioned at predetermined intervals, such that the
spacing as measured between the respective bands is
about 20 mm.
[0300] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are two continuous layers, 215, 218,
and two discontinuous layers, 280 and 282.
[0301] The bottom layer 215 has a width of about 6
mm. That layer is provided from the ethylcellulose/calci-
um carbonate-containing formulation described in Exam-
ple 4.
[0302] Printed onto the first layer 215 is a second layer
218 provided from the ethylcellulose formulation de-
scribed in Example 2, and the width of that second layer
is about 6 mm. The second layer is positioned so as to

virtually overlie the first layer.
[0303] Printed onto the second layer is a third layer,
which is a discontinuous layer having first and second
portions 350, 355, each of about 2 mm width and posi-
tioned about 2 mm apart. Each of the first and second
portions 350, 355 are provided from the nitrocellulose-
containing printing formulation described previously in
Example 16.
[0304] An optional fourth layer 360 has a width of about
7 mm and covers all of the lower layers of the wrapping
material. The fourth layer 360 is positioned such that it
extends about 0.5 mm beyond each extreme end of the
first band layer, The printing formulation of the fourth layer
360 is the ethylcellulose-containing formulation de-
scribed in Example 2.
[0305] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 7 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.

EXAMPLE 41

[0306] Referring to Fig. 14, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material is available as Tercig LK60 from Ter-
vakoski. Those bands each have maximum widths of
about 8 mm, The bands are positioned at predetermined
intervals, such that the spacing between each of the re-
spective bands, as measured as the space separating
each band, is about 20 mm.
[0307] The wrapping material also includes an optional
continuous first layer 250. The formulation used to print
that layer is described in Example 33.
[0308] The bands each are printed onto the base sheet
as a plurality of continuous layers, and for the embodi-
ment shown, there are three layers, 253, 256 and 380.
The bottom layer 253 of each band has a width of about
5 mm. The printing pattern of the top layer 256 is virtually
the same, the layers are registered so that the upper
layer 256 completely overlies the layer 253 directly be-
low, and the formulation used to print each layer is virtu-
ally the same. Each of those two layers 253, 256 of the
bands are applied to the coated base sheet as a printing
formulation. That formulation used to print those layers
is the ethylcellulose/calcium carbonate-containing for-
mulation described previously in Example 4.
[0309] Printed onto and over the all of the previously
described three band layers is a fourth layer 380 that
incorporates a film-forming material that can cover the
major surface of the wrapping material. The formulation
is the ethylcellulose-cantaining printing formulation de-
scribed in Example 2.
[0310] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 8 mm in maximum
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width and about 27 mm across. The dry weight of each
band is about 2 mg.

EXAMPLE 42

[0311] Referring to Fig. 15, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190, The paper
wrapping material that wrapping material described in
Example 1. The bands each have maximum widths of
about 7 mm. The bands are positioned at predetermined
intervals, such that the spacing between each of the re-
spective bands, as measured as the space separating
each band, is about 30 mm.
[0312] The bottom layer 215 is applied to the wrapping
material generally in a manner described previously. The
middle layer 218 is applied over the bottom layer so that
the amount of coating formulation at one side of that mid-
dle layer is greater than that at the other side of that layer.
The top layer 222 is applied over the middle layer 218,
and in a manner so that the amount of coating formulation
at one side of that top layer is greater than that at the
other side of the layer. The coating formulation for each
of layers 215, 218 and 222 is that ethylcellulose-calcium
carbonate-containing printing formulation described in
Example 4. The applications of each of the coating layers
are registered such that the resulting band is continuous,
and possesses a relatively consistent total coating appli-
cation across its width. The manner by which the top two
layers are arranged, and coordination between the coat-
ing formulations and the application of those Formula-
tions, results in a printed wrapping material possessing
bands having relatively consistent composition from top
to bottom and side to side. The coating formulation ap-
plied such that each layer provided about 0.6 mg of dry
weight to the wrapping material in each printed region
(for wrapping materials slit to widths of 27 mm).
[0313] The manner by which a layer having a different
coating application across its width is applied to a wrap-
ping material can vary. Typically, printing cylinders hav-
ing larger, deeper cells are used to apply greater amounts
of printing formulation at one end of a layer, while smaller,
shallower cells are used to apply lesser amounts of print-
ing formulation at the other end of a layer.
[0314] The wrapping material depicted in Fig. 15 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension, whereby at least one layer (and prefer-
ably an even number of layers) is applied in an altered
amount across the width of that layer. Preferably, each
such layer having an altered application rate of coating
formulation is provided form an identical formulation,
coating type and pattern; and as such, the relative asym-
metry of composition of that band across its width can
be maintained.

EXAMPLE 43

[0315] Referring to Fig. 16, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190, The paper
wrapping material is that material described in Example
1. The bands each have maximum widths of about 7.5
mm. The bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands, as measured as the space separating each
band, is about 20 mm.
[0316] The first layer 400 is a discontinuous layer hav-
ing first 405, second 407 and third 409 portions, each of
about 1.5 mm width and positioned about 0.5 mm apart.
The second layer 415 is a discontinuous layer having
first 420, second 422 and third 424 portions, each of
about 1.5 mm width and positioned about 0.5 mm apart.
Those three first layers are printed onto the three first
layer portions. Each of the aforementioned layers is pro-
vided using the ethylcellullose/calcium carbonate-con-
taining coating formulation described in Example 4.
[0317] A third layer is printed over the aforementioned
layers, and the width of that layer is about 7.5 mm. The
third layer 430 is positioned such that about 0.5 mm past
each of the extreme ends of the upper region of the first
and second layers is covered by the third layer. The coat-
ing formulation for third layer 430 is that ethylcellulose-
containing printing formulation described in Example 2.
[0318] The wrapping material depicted in Fig. 16 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension. Each band includes a series of multi-
layered coatings; that is, each band includes several dis-
continuous bands. The wrapping material depicted in Fig.
16 also represents a band that possesses an overall con-
tinuous nature (due to the top layer of coating formula-
tion), while individual layers or portions of that band are
discontinuous in nature.

EXAMPLE 44

[0319] Referring to Fig. 17, a paper wrapping material
180 has a base sheet 184 that possesses a printed a
pattern having the form of a set of recurring bands forming
a series of recurring bands. Each set of bands is com-
prised of three bands. The middle band 450 has a width
of about 5 mm, and is essentially of the type described
previously in Example 34 with reference to Fig. 11. That
is, the middle band possesses a bottom layer 253, a mid-
dle layer 256 and a top layer 259. Positioned on each
side of that middle band 450, and spaced about 0. 5 mm
on each side of that band, are two smaller bands 452,
454, Both of those bands smaller bands have widths of
about 2 mm. Both of those bands 452, 454 have first
layers 456, 460, respectively, and second layers 462,
464 applied over those respective first layers. The layers
of those smaller bands 452, 454 are provided using the
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ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4. As such, there is pro-
vided a discontinuous band having three sections.
[0320] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 8 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.
[0321] The wrapping material so provided represents
a base sheet printed with patterned bands; and the bands
are segmented, multi-layered bands that are discontin-
uous in nature. As such, several band segments are com-
bined to form one band region.

EXAMPLE 45

[0322] Referring to Fig. 18, printed paper wrapping ma-
terial 180 has a base sheet 184 that possesses a printed
a pattern having the form of a series of recurring bands,
two of which are shown as bands 188, 190. The paper
wrapping material that wrapping material described in
Example 1. The bands each have maximum widths of
about 7 mm, The bands are positioned at predetermined
intervals, such that the spacing between each of the re-
spective bands, as measured as the space separating
each band, is about 20 mm.
[0323] The bottom layer 215 is applied to the wrapping
material generally in a manner described previously. Two
middle layer sections 480, 482 are applied over the bot-
tom layer so that the amount of coating formulation at
one side of each middle layer section is greater than that
at the other side of that respective section. Two top layer
sections 484, 486 are applied over the respective middle
layer sections 480, 482, and in a manner so that the
amount of coating formulation at one side of each top
layer is greater than that at the other side of that respec-
tive layer. The coating formulation for each of layers 215,
480, 482, 484 and 486 is that printing formulation de-
scribed in Example 4. The manner the top two layers are
arranged, and coordination between the coating formu-
lations and the application of those formulations, results
in a printed wrapping material possessing bands having
a relatively symmetrical shape, from side to side. The
coating formulation applied such that each layer provided
about 0.6 mg of dry weight to the wrapping material in
each printed region (for wrapping materials slit to widths
of 27 mm).
[0324] The manner by which a layer having a different
coating application across its width is applied to a wrap-
ping material can vary, Typically, printing cylinders hav-
ing larger, deeper cells are used to apply greater amounts
of printing formulation at one end of a layer, while smaller,
shallower cells are used to apply lesser amounts of print-
ing formulation at the other end of a layer.
[0325] The wrapping material depicted in Fig. 15 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension, whereby a layer having two sections

each are applied in altered amounts across the width of
that layer. For the embodiment shown, the amount of
printing formulation applied to the wrapping material at
the edges of each band is greater than the amount ap-
plied toward the center of each band. That is, for each
band, a lesser amount of printing formulation is applied
toward the center portion than toward each side portion.

EXAMPLE 46

[0326] Referring to Fig. 19, a printed paper wrapping
material 184 has a base sheet 180 that possesses
spaced bands 188, 190. The base sheet is described in
Example 1. A continuous printed first layer 485 is printed
over the major surface of the base sheet such that
amount printed is greater as it approaches each band
region, and lower in the region between the bands, Onto
that first layer 485 in the region of that first layer that has
the highest amount of coating formulation is applied to
the base sheet 180, are printed spaced bands 188, 190,
each of which possess two patterned layers 487, 489.
Bands 188, 190 each have maximum widths of about 4
mm. Those bands are positioned at predetermined inter-
vals, such that the spacing between each of the respec-
tive bands is about 20 mm.
[0327] The first layer 485 is provided by printing that
ethylcellulose-containing formulation described in Exam-
ple 2.
[0328] The layers 487, 489 of each band 188 are pro-
vided from that printing formulation described in Example
4.
[0329] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being at least about 4 mm in
maximum width and about 27 mm across. The dry weight
of each band is about 2 mg.
[0330] The wrapping material so provided represents
a base sheet printed with patterned bands having printed
regions between those bands. The wrapping material so
provided represents printed regions between bands, and
the printing pattern between those bands changes along
the length of that wrapping material. For example, a print-
ed region possesses higher levels of printing formulation
applied to the wrapping material in regions near each
band, and lower levels of printing formulation applied to
the wrapping material in central regions between bands
and remote from those bands.

EXAMPLE 47

[0331] Referring to Fig. 20, a printed paper wrapping
material 184 has a base sheet 180 that possesses
spaced bands 188, 190. The base sheet is described in
Example 1. A printed discontinuous coating layer 495 is
printed between bands 188 and 190 such that amount
printed is greater as it approaches each band, and lower
in the region between the bands. At each end of layer
495, in the region of that first layer that has the highest
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amount of coating formulation applied to the base sheet
180, are printed bands 188, 190, each of which possess
two patterned layers 215, 218 and 222. Bands 188, 190
each have maximum widths of about 6 mm. Those bands
are positioned at predetermined intervals, such that the
spacing between each of the respective bands is about
30 mm.
[0332] The discontinuous layer 495 is provided is pro-
vided by printing that ethylcellulose-containing formula-
tion described in Example 2.
[0333] The layers 215, 218 and 222 of band 188 are
provided from that printing formulation described in Ex-
ample 4.
[0334] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 6 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2.5 mg.
[0335] The wrapping material depicted in Fig. 20 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands, and a series of printed
regions between those bands. For example, between two
bands there exists a printed region, and the amount of
coating formulation applied to the wrapping material is
not consistent over the distance between those bands.
In particular, the degree of coating application is altered
over that printed region, and the amount of coating is
relatively high in regions approaching the vicinity of each
band, and the amount of coating is relatively low in re-
gions approaching the vicinity farthest from each band.

EXAMPLE 48

[0336] Referring to Fig. 21, a printed paper wrapping
material 180 has a paper base sheet 184 that possesses
a printed a pattern on each side of that sheet. The pattern
has the form of a series of recurring bands, two of which
are shown on the wire side major surface 550 of the sheet
as bands 188, 190; and two of which are shown on the
felt side major surface 555 of the sheet as bands 560,
562. The paper wrapping material is available as Tercig
LK38 from Tervakoski. The bands 208, 210 each have
maximum widths of about 4 mm. The bands are posi-
tioned at predetermined intervals, such that the spacing
between each of the respective bands, as measured as
the space separating each band, is about 20 mm.
[0337] The bands on the wire side 550 of the sheet
each are printed onto the base sheet as a plurality of
continuous layers, and for the embodiment shown, there
are two layers, 215 and 218. The printing pattern of each
layer is virtually the same, the layers are registered so
that each successive layer directly and completely over-
lies the layer directly below, the formulation used to print
each layer is virtually the same, and the amount of for-
mulation used to print each layer is virtually the same.
The printing formulation for those layers is described in
Example 4.
[0338] The bands on the felt side 555 of the sheet each

are printed onto the base sheet as a plurality of continu-
ous layers, and for the embodiment shown, there are two
layers, 570 and 572. The printing pattern of each layer
is virtually the same, the layers are registered so that
each successive layer directly and completely overlies
the layer directly below, the formulation used to print each
layer is virtually the same, and the amount of formulation
used to print each layer is virtually the same. The printing
formulation for those layers is described in Example 4.
The layers of the bands on each major surface of the
wrapping material are registered so as to be aligned di-
rectly across form one another.
[0339] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 4 mm in width and
about 27 mm across. The dry weight of each band on
each side of the wrapping material is about 1 mg. The
amount of dry weight provided by each layer of each band
is about 0.5 mg.
[0340] The wrapping material depicted in Fig. 21 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands, those bands being regis-
tered on both sides of a wrapping material. Also depicted
is a wrapping material having a registered band pattern
on both major surfaces, and at least one of those bands
is multi-layered in structure.

EXAMPLE 49

[0341] Referring to Fig. 22, a paper wrapping material
180 has a base sheet 184 that possesses a printed a
pattern having the form of a set of recurring bands forming
a series of recurring bands 188, 190. The bands each
have widths of about 5 mm, and the distance between
each band is about 30 mm.
[0342] The bottom layer 215 has a width of about 5
mm, and is provided using that ethylcellulose/calcium
carbonate-containing printing formulation described in
Example 4.
[0343] The middle layer 590 is provided from two layer
portions 600, 602. Those layer portions abut one another
to form a continuous layer. The printing formulation for
each layer portion is the same, in order to provide a sym-
metrical band. Each middle layer portion has a width of
about 2.5 mm, and is provided using that formulation de-
scribed in Example 4.
[0344] The top layer 605 has a width of about 5 mm
and overlies the middle layer 590. That layer is provided
using the printing formulation described in Example 4.
[0345] When the printed wrapping material is slit into
a web of 27 mm width, that web possesses a plurality of
spaced bands, each band being about 5 mm in maximum
width and about 27 mm across. The dry weight of each
band is about 2 mg.
[0346] The wrapping material depicted in Fig. 22 rep-
resents a base sheet having a series of essentially equal-
ly spaced multi-layered bands of essentially equal width
and dimension, whereby at least one of the layers in-
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cludes two or more abutting layers that combine to form
a larger layer.

EXAMPLE 50

[0347] A cigarette paper wrapping material has a po-
rosity of about 18 CORESTA units, and is available as
Tercig LK18 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with four lay-
ers of coating formulation, in the manner shown in Fig. 5.
[0348] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4; and the two top layers
218, 222 are provided using the ethylcellulose-containing
printing formulation described in Example 2. The result-
ing formulation is applied in such a manner that the wrap-
ping material, when dried, has about 3 pounds/ream
coated thereon.
[0349] The wrapping material also includes a continu-
ous fourth layer 230. The formulation of that layer is that
ethyleellulose-containing formulation described in Ex-
ample 2; except that the optical brightener is an optional
component. That formulation is printed over the entire
surface of the wrapping material. The amount of formu-
lation employed is sufficient to provide a wrapping ma-
terial with a coating of ethylcellulose of about 0.5 pounds/
ream.

EXAMPLE 51

[0350] A cigarette paper wrapping material has a po-
rosity of about 18 CORESTA units, and is available as
Tercig LK18 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with four lay-
ers of coating formulation, in the manner shown in Fig. 5.
[0351] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4; and the two top layers
218, 222 are provided using the ethylcellulose-containing
printing formulation described in Example 2. The result-
ing formulation is applied in such a manner that the wrap-
ping material, when dried, has about 3 pounds/ream
coated thereon.
[0352] The wrapping material also includes a continu-
ous fourth layer 230. The formulation of that layer is that
ethylcellulose/sodium chloride-containing formulation
described in Example 23; except that the optical bright-
ener is an optional component. That formulation is printed
over the entire surface of the wrapping material. The
amount of formulation employed is sufficient to provide
a wrapping material with a coating of ethylcellulose of
about 0.5 pounds/ream.

EXAMPLE 52

[0353] A cigarette paper wrapping material having a

porosity of about 53 CORESTA units and available as
Ref. No. 460 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mn width and spaced at
20 mm. The wrapping material is coated with three layers
of coating formulation, with the width of each layer being
about 6mm, so as to provide a multi-layer band of the
type shown in Fig. 4.
[0354] The bottom layer and top layers each are pro-
vided by an ethylcellulose-containing printing formulation
available as FSBM6H70 from Color Converting Indus-
tries. The middle layer is the water-based printing formu-
lation. The printing formulation of the middle layer of each
band incorporates a water-based coating that is em-
ployed in liquid form, and that coating is an adhesive
formulation of R. J. Reynolds Tobacco Company used
as a cigarette seam adhesive and designated as CS-
1242. The CS-1242 formulation is a water emulsion-
based adhesive consisting of about 87 to about 88 per-
cent ethylene vinyl acetate copolymer emulsion sold un-
der the designation Resyn 32-0272 by National Starch
& Chemical Company, and about 12 to about 13 percent
adhesive concentrate stabilizer of R. J. Reynolds Tobac-
co Company known as AC-9, The AC-9 adhesive con-
centrate stabilizer consists of about 92 percent water and
about 8 percent polyvinyl alcohol resin available as Cel-
vol 205 from Celanese Chemicals. The final printing for-
mulation is comprised of about 48 parts of the water-
based coating, about 24.6 parts iso-propyl acetate, about
24 parts water, about 1.9 parts propylene glycol and
about 1.5 parts of a mixture. That mixture is produced by
the optical brightener, Uvitex OB from Ciba Specialty
Chemicals, in absolute ethyl alcohol; such that the
amount of optical brightener dispersed in the final printing
formulation is about 0.02 parts.
[0355] The dry weight of coating applied to the wrap-
ping material is about 3.21 pounds per ream. The porosity
of each coated region is about 5.2 CORESTA units.
[0356] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 53

[0357] A cigarette paper wrapping material having a
porosity of about 53 CORESTA units and available as
Ref. No. 460 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation, with the width of each layer being
about 6mm, so as to provide a multi-layer band of the
type shown Fig. 5.
[0358] The three bottom layers are provided by an eth-
ylene vinyl acetate copolymer-containing printing formu-
lation employing toluene as a solvent, which formulation
is available as FSBM6H70 from Color Converting Indus-
tries. The top layer is provided by an ethylcellulose-con-
taining printing formulation available as FSBM6H70 from
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Color Converting Industries. The dry weight of coating
applied to the wrapping material is about 2.35 pounds
per ream. The porosity of each coated region is about
5.4 CORESTA units.
[0359] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet, to a certain degree, cigarette
extinction test criteria. Cigarettes exhibiting improved
performance in meeting cigarette extinction test criteria
can be provided by using a wrapping material that em-
ploys the coating composition and format set forth, ex-
cept that a lower porosity wrapping material can be em-
ployed and/or a higher weight of coating can be applied
to the wrapping material.

EXAMPLE 54

[0360] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
14 mm. The wrapping material is coated with two layers
of coating formulation, with the width of each layer being
about 6 mm.
[0361] The bottom layer and top layers each are pro-
vided by an ethylene vinyl acetate/calcium carbonate-
containing printing formulation having a toluene solvent
and available as FSBM4H57 from Color Converting In-
dustries. The printing formulation incorporates about 9
percent calcium carbonate particles. The dry weight of
coating applied to the wrapping material is about 3.08
pounds per ream. The porosity of each coated region is
about 5 CORESTA units.
[0362] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 55

[0363] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
14 mm. The wrapping material is coated with three layers
of coating formulation, with the width of each layer being
about 6 mm.
[0364] The layers each are provided by an ethylene
vinyl acetate/calcium carbonate-containing printing for-
mulation having a toluene solvent and available as
FSBM4H57 from Color Converting Industries. The dry
weight of coating applied to the wrapping material is
about 3.58 pounds per ream. The porosity of each coated
region is about 3.5 CORESTA units.
[0365] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria. The wrapping material printed with a printing for-

mulation incorporating calcium carbonate filler is more
effective in meeting cigarette extinction test criteria than
a comparable wrapping material printed with a compa-
rable formulation not incorporating filler.

EXAMPLE 56

[0366] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
14 mm. The wrapping material is coated with three layers
of coating formulation, with the width of each layer being
about 6 mm.
[0367] The layers each are provided by an ethylcellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBMOH62 from Color Converting Industries. The print-
ing formulation incorporates about 16 percent calcium
carbonate particles. The dry weight of coating applied to
the wrapping material is about 5.43 pounds per ream.
The porosity of each coated region is about 2.7
CORESTA units.
[0368] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria. The wrapping material printed with a printing for-
mulation incorporating calcium carbonate filler is more
effective in meeting cigarette extinction test criteria than
a comparable wrapping material printed with a compa-
rable formulation not incorporating filler.

EXAMPLE 57

[0369] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
14 mm. The wrapping material is coated with three layers
of coating formulation, with the width of each layer being
about 6 mm.
[0370] The bottom layer is provided by an ethylcellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBMOH62 from Color Converting Industries. The mid-
dle and top layers are provided by polyvinyl acetate con-
taining printing formulation available as FSBM0H64 from
Color Converting Industries. The dry weight of coating
applied to the wrapping material is about 5.02 pounds
per ream, The porosity of each coated region is about
3.9 CORESTA units.
[0371] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria. The wrapping material printed with a printing for-
mulation incorporating calcium carbonate filler is more
effective in meeting cigarette extinction test criteria than
a comparable wrapping material printed with a compa-

77 78 



EP 2 172 119 A1

41

5

10

15

20

25

30

35

40

45

50

55

rable formulation not incorporating filler. The wrapping
material printed with the patterned band is more effective
in meeting cigarette extinction test criteria than a com-
parable formulation printed with patterned bands having
only layers of printing formulation which include polyvinyl
acetate and calcium carbonate filler.
[0372] The wrapping material so provided is represent-
ative of a wrapping material printed with a layer incorpo-
rating ethylcellulose, and the layer of ethylcellulose is
covered with a layer of polyvinyl acetate.

EXAMPLE 58

[0373] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with two layers
of coating formulation, with the width of each layer being
about 6 mm.
[0374] The layers each are provided by an ethylcellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBM0H62 from Color Converting Industries. The print-
ing formulation incorporates about 16 percent calcium
carbonate particles. The dry weight of coating applied to
the wrapping material is about 3.48 pounds per ream.
The porosity of each coated region is about 6.3
CORESTA units.
[0375] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that effectively meet cigarette extinc-
tion test criteria. The wrapping material printed with a
printing formulation incorporating calcium carbonate filler
is more effective in meeting cigarette extinction test cri-
teria than a comparable wrapping material printed with
a comparable formulation not incorporating filler.

EXAMPLE 59

[0376] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with three layers
of coating formulation, with the width of each layer being
about 6 mm.
[0377] The layers each are provided by an ethylcellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBM0H62 from Color Converting Industries. The print-
ing formulation incorporates about 16 percent calcium
carbonate particles. The dry weight of coating applied to
the wrapping material is about 4.90 pounds per ream.
The porosity of each coated region is about 3.5
CORESTA units.
[0378] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format

and configuration that meet cigarette extinction test cri-
teria. The wrapping material printed with a printing for-
mulation incorporating calcium carbonate filler is more
effective in meeting cigarette extinction test criteria than
a comparable wrapping material printed with a compa-
rable formulation not incorporating filler.

EXAMPLE 60

[0379] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref, No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation, with the width of each layer being
about 6 mm.
[0380] The layers each are provided by an ethylcellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBM0H62 from Color Converting Industries. The print-
ing formulation incorporates about 16 percent calcium
carbonate particles. The dry weight of coating applied to
the wrapping material is about 7.32 pounds per ream.
The porosity of each coated region is about 2.6
CORESTA units.
[0381] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.
[0382] The wrapping material so provided is represent-
ative of such a material having a series of multi-layered
bands, wherein each layer incorporates ethylcellulose,
and at least one of those layers is provided from a mixture
of ethylcellulose and filler (e.g., calcium carbonate).

EXAMPLE 61

[0383] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with two layers
of coating formulation, with the width of each layer being
about 6 mm.
[0384] The layers each are provided by a nitrocellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBM5H98 from Color Converting Industries. The print-
ing formulation incorporates about 16 percent calcium
carbonate particles, The dry weight of coating applied to
the wrapping material is about 5.64 pounds per ream.
The porosity of each coated region is about 5 CORESTA
units.
[0385] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.
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EXAMPLE 62

[0386] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm, The wrapping material is coated with three layers
of coating formulation, with the width of each layer being
about 6 mm.
[0387] The layers each are provided by a nitrocellu-
lose/calcium carbonate-containing printing formulation
having an iso-propyl acetate solvent and available as
FSBM5H98 from Color Converting Industries. The print-
ing formulation incorporates about 16 percent calcium
carbonate particles. The dry weight of coating applied to
the wrapping material is about 8.33 pounds per ream.
The porosity of each coated region is about 2.8
CORESTA units.
[0388] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 63

[0389] A cigarette paper wrapping material having a
porosity of about 53 CORESTA units and available as
Ref. No. 460 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation, with the width of each layer being
about 6 mm.
[0390] The layers each are provided by a ethylene vinyl
acetate/calcium carbonate-containing printing formula-
tion having a toluene solvent and available as
FSBM5H99 from Color Converting Industries. The print-
ing formulation incorporates about 9 percent calcium car-
bonate particles. The dry weight of coating applied to the
wrapping material is about 4.98 pounds per ream. The
porosity of each coated region is about 3.9 CORESTA
units.
[0391] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 64

[0392] A cigarette paper wrapping material having a
porosity of about 38 CORESTA units and available as
Ref. No. 454 from Ecusta is provided, That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation in the manner shown in Fig. 5. The
bottom and top layers each are provided from an ethyl-
cellulose-containing printing formulation having a tolu-
ene solvent, and that formulation is available as
FSBM6H96 from Color Converting Industries. The mid-

dle two layers each are provided from an ethylene vinyl
acetate copolymer formulation, and that formulation is
FSBM6H69 from Color Converting Industries. Each band
is printed in the amount of about 3.53 pounds per ream
of wrapping material. The porosity of the wrapping ma-
terial in each banded region is about 3 CORESTA units.
Such a printed wrapping material is an example of band
configuration incorporating a layer incorporating ethyl-
cellulose applied over two layers incorporating polyvinyl
acetate, that are applied over a layer incorporating ethyl-
cellulose.
[0393] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 65

[0394] Coated cigarette paper wrapping materials are
provided as set forth in Example 64, except that the base
sheet is available as Ref. No. 456 from Ecusta, which
has a porosity of 24 CORESTA units. The coating is ap-
plied at 3.07 pounds per ream. The porosity of the wrap-
ping material in each banded region is about 2.6
CORESTA units. The banded wrapping material can be
used to manufacture cigarettes having a Camel Light 85
format and configuration that meet cigarette extinction
test criteria.
[0395] Coated cigarette paper wrapping materials also
are provided from papers available as Ref. Nos. 460 and
473 from Ecusta; and those wrapping materials have po-
rosities of 53 CORESTA units and 60 CORESTA units,
respectively. Similar coatings are applied to each paper
in a similar fashion, with about 3.45 and 3.24 pounds per
ream of coating applied to each, respectively; such that
the porosity in the banded regions is 3.5 and 9.4
CORESTA units, respectively. Those printed papers,
when used to manufacture cigarettes having Camel Light
85 formats and configurations, are not as effective in
meeting cigarette extinction test criteria.

EXAMPLE 66

[0396] A cigarette paper wrapping material having a
porosity of about 53 CORESTA units and available as
Ref. No. 460 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation in the manner shown in Fig. 5. The
first three layers are provided from an ethylene vinyl ac-
etate-containing printing formulation available as
FSMB6H69 from Color Converting Industries. The top
layer is an ethylcellulose-containing printing formulation
available as FSBM6H96 from Color Converting Indus-
tries. Each band is printed in the amount of about 4.96
pounds per ream of wrapping material. The porosity of
the wrapping material in each banded region is about 3.3
CORESTA units.
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[0397] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 67

[0398] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0399] The bottom layer 215 and the top layer 222 are
provided using the ethylcellulose/calcium carbonate-
containing printing formulation described in Example 4.
[0400] The middle layer 218 is provided using xanthan
gum-containing printing formulation. That formulation is
provided by mixing about 2 parts xanthan gum, about 5
parts rhamnose, about 90 parts water and about 5 parts
of a mixture, That mixture is produced by mixing the op-
tical brightener, Uvitex OB from Ciba Specialty Chemi-
cals, in absolute ethyl alcohol; such that the amount of
optical brightener dispersed in the final printing formula-
tion is about 0.02 parts.

EXAMPLE 68

[0401] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0402] The bottom layer 215 and the top layer 222 are
provided using the ethylcellulose/calcium carbonate-
containing printing formulation described in Example 4.
[0403] The middle layer 218 is provided using xanthan
gum-containing printing formulation. That formulation is
provided by mixing about 2 parts xanthan gum, about 5
parts rhamnose, about 10 parts calcium carbonate, about
80 parts water and about 5 parts of a mixture. That mix-
ture is produced by mixing the optical brightener, Uvitex
OB from Ciba Specialty Chemicals, in absolute ethyl al-
cohol; such that the amount of optical brightener dis-
persed in the final printing formulation is about 0.02 parts,
[0404] The wrapping material so provided is represent-
ative of a wrapping material having multi-layered bands
applied thereto (e.g., bands include two, three or four
layers), wherein at least one of those layers incorporates
xanthan gum.

EXAMPLE 69

[0405] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as

Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0406] The bottom layer 215 and the middle layer 218
are provided using the ethylcellulose/calcium carbonate-
containing printing formulation described in Example 4.
[0407] The top layer 222 is provided using the xanthan
gum-containing printing formulation described in Exam-
ple 68.

EXAMPLE 70

[0408] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0409] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4.
[0410] The middle layer 218 is provided using the
ethylcellulose-containing printing formulation described
in Example 2.
[0411] The top layer 222 is provided using the xanthan
gum-containing printing formulation described in Exam-
ple 68. A top layer containing xathan gum is desirable
because xanthan gum is flexible and malleable and has
a tendency not to be brittle.

EXAMPLE 71

[0412] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0413] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4.
[0414] The middle layer 218 is provided using the xan-
than gum-containing printing formulation described in
Example 67.
[0415] The top layer 222 is provided using the xanthan
gum-containing printing formulation described in Exam-
ple 68.

EXAMPLE 72

[0416] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced

83 84 



EP 2 172 119 A1

44

5

10

15

20

25

30

35

40

45

50

55

at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0417] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4.
[0418] The middle layer 218 and the top layer 222 of
each band includes about 8 parts calcium carbonate par-
ticles, about 8 parts of finely ground magnesium sulfate
decahydrate, about 8 parts ethylcellulose, about 2 parts
triacetin, about 0.5 parts of a lecithin wetting agent, and
about 0.02 parts of an optical brightener available as Uvi-
tex OB from Ciba Specialty Chemicals, and at least about
74 parts iso-propyl acetate solvent (which is sufficient to
total the number of parts of the formulation to 100). The
calcium carbonate is available as Albaglos PCC from
Specialty Minerals, Inc. The ethylcellulose is available
as Aqualon N-7 from Hercules Incorporated.
[0419] This example is representative of a wrapping
material having hydrated salts that have the tendency to
lose water upon approach of a fire cone of a lit cigarette.
It is believed that the resulting loss of water or the latent
heat of cooling released by the decomposition of the hy-
drate can result in the cooling of that wrapping material
and the extinction of the fire cone.

EXAMPLE 73

[0420] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0421] The bottom layer 215 and the top layer 222 each
is provided using the ethylcellulose/calcimum carbonate-
containing printing formulation described in Example 4.
[0422] The middle layer 218 of each band includes
about 16 parts of finely ground magnesium sulfate dec-
ahydrate, about 8 parts ethylcellulose, about 2 parts
triacetin, about 0.5 parts of a lecithin wetting agent, and
about 0.02 parts of an optical brightener available as Uvi-
tex OB from Ciba Specialty Chemicals, and at least about
74 parts iso-propyl acetate solvent (which is sufficient to
total the number of parts of the formulation to 100). The
ethylcellulose is available as Aqualon N-7 from Hercules
Incorporated.

EXAMPLE 74

[0423] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.

[0424] The layers each are provided by an ethylcellu-
lose/calcium carbonate containing printing formulation
having an iso-propyl acetate solvent and available as
FSBMOH62 from Color Converting Industries to which
has been added about 0.46 percent caryophyllene oxide,
about 0.004 percent ethyl vanillin and about 0.004 per-
cent gamma-dodecalactone, based on the printing for-
mulation. The dry weight of each band is about 1.5 mil-
ligrams, of which about 6.9 micrograms are attributed to
the added caryophyllene oxide and about 0.06 micro-
gram each of ethyl vanillin and gamma-dodecalactonc.

EXAMPLE 75

[0425] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 4 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner generally
shown in Fig. 11.
[0426] The wrapping material is first printed with a so-
lution of containing about 0.23 percent caryophyllene ox-
ide, about 0.002 percent ethyl vanillin and about 0.002
percent gamma-dodecalactone in iso-propyl acetate.
That layer is dried, and as such, a desired amount of
flavoring agent is applied to the total surface of the wrap-
ping material.
[0427] The layers each are provided by an ethylcellu-
lose/calcium carbonate containing printing formulation
having an iso-propyl acetate solvent and available as
FSBMOH62 from Color Converting Industries. Both of
the bottom two layers have widths of about 4 mm, and
the top layer has a width of about 3 mm.

EXAMPLE 76

[0428] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0429] The bottom layer 215 and the middle layer 218
both are provided using the ethylcellulose/calcium car-
bonate-containing printing formulation described in Ex-
ample 4.
[0430] The top layer 222 is provided using the ethyl-
cellulose/magnesium hydroxide-containing printing for-
mulation described in Example 18.
[0431] As such, a wrapping material having bands pos-
sessing layers of ethylcellulose/calcium carbonate and
othylcelluloso/magnesium hydroxide is provided,

EXAMPLE 77

[0432] A cigarette paper wrapping material has a po-
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rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0433] The bottom layer 215, middle layer 218 and the
top layer 222 all are provided using the ethylcellulose/
magnesium hydroxide-containing printing formulation
described in Example 18.

EXAMPLE 78

[0434] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0435] The bottom layer 215 and the middle layer 218
both are provided using the ethylcellulose/magnesium
hydroxide-containing printing formulation described in
Example 18.
[0436] The top layer 222 is provided using the ethyl-
cellulose/calcium carbonate-containing printing formula-
tion described in Example 4.

EXAMPLE 79

[0437] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0438] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4.
[0439] The middle layer 218 and the top layer 222 both
are provided using the starch-based printing formulation
described in Example 26.

EXAMPLE 80

[0440] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0441] The bottom layer 215 is provided using the
ethylcellulose -containing printing formulation described
in Example 2.
[0442] The middle layer 218 is provided using the
starch-based printing formulation described in Example

26.
[0443] The top layer 222 is provided using the ethyl-
cellulose/calcium carbonate-containing printing formula-
tion described in Example 4.

EXAMPLE 81

[0444] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
10.
[0445] The bottom layer 215 is provided using the
ethylcellulose/calcium carbonate-containing printing for-
mulation described in Example 4.
[0446] The two middle layers 218, 222 are provided
using the starch-based printing formulation described in
Example 26.
[0447] The top layer 226 is provided using the ethyl-
cellulose-containing printing formulation described in Ex-
ample 2.

EXAMPLE 82

[0448] A cigarette paper wrapping material having a
porosity of about 24 CORESTA units and available as
Ref. No. 456 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation in the manner shown in Fig. 5. The
first three layers are provided from an ethylene vinyl ac-
etate-containing printing formulation available as
PSMB6H69 from Color Converting Industries. The top
layer is an ethylcellulose-containing printing formulation
available as FSBM6H96 from Color Converting Indus-
tries. Each band is printed in the amount of about 3.28
pounds per ream of wrapping material. The porosity of
the wrapping material in each banded region is about 2
CORESTA units.
[0449] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 83

[0450] A cigarette paper wrapping material having a
porosity of about 60 CORESTA units and available as
Ref. No. 473 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with three layers
of coating formulation in the manner shown in Fig. 4. The
first two layers are provided from an ethylene vinyl ace-
tate-containing printing formulation available as
FSMB5H99 from Color Converting Industries. The top
layer is an ethylcellulose-containing printing formulation
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available as FSBM0J13 from Color Converting Indus-
tries. Each band is printed in the amount of about 4.96
pounds per ream of wrapping material. The porosity of
the wrapping material in each banded region is about 8.2
CORESTA units.
[0451] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.

EXAMPLE 84

[0452] A cigarette paper wrapping material having a
porosity of about 53 CORESTA units and available as
Ref. No. 460 from Ecusta is provided. That wrapping ma-
terial is printed with bands of 6 mm width and spaced at
20 mm. The wrapping material is coated with four layers
of coating formulation in the manner shown in Fig. 5. The
first two layers are provided from a continuous coating
of an ethylene vinyl acetate-containing printing formula-
tion available as FSMB6H69 from Color Converting In-
dustries. The third layer is provided from a discontinuous
coating of that ethylene vinyl acetate-containing formu-
lation. The top layer is an ethylcellulose-containing print-
ing formulation available as FSBM6H96 from Color Con-
verting Industries. Each band is printed in the amount of
about 4.96 pounds per ream of wrapping material. The
porosity of the wrapping material in each banded region
is about 3.3 CORESTA units.
[0453] The banded wrapping material can be used to
manufacture cigarettes having a Camel Light 85 format
and configuration that meet cigarette extinction test cri-
teria.
[0454] The wrapping material so provided is represent-
ative of a wrapping material printed with two continuous
patterned bottom layers of a coating incorporating ethyl-
ene vinyl acetate, an upper middle layer printed with a
discontinuous patterned coating incorporating ethylene
vinyl acetate, and an upper continuous layer of a coating
incorporating ethylcellulose.

EXAMPLE 85

[0455] A cigarette paper wrapping material has a po-
rosity of about 60 CORESTA units, and is available as
Tercig LK60 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 33 mm. The wrapping material is coated with four lay-
ers of coating formulation, in the manner shown in Fig. 5.
[0456] All four layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 86

[0457] A cigarette paper wrapping material has a po-
rosity of about 60 CORESTA units, and is available as
Tercig LK60 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 28 mm. The wrapping material is coated with four lay-
ers of coating formulation, in the manner shown in Fig. 5.
[0458] All four layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 87

[0459] A cigarette paper wrapping material has a po-
rosity of about 60 CORESTA units, and is available as
Tercig LK60 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with four lay-
ers of coating formulation, in the manner shown in Fig. 5.
[0460] All four layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 88

[0461] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0462] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 89

[0463] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 28 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0464] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
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plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 90

[0465] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 33 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0466] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 91

[0467] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0468] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 92

[0469] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 28 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0470] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 93

[0471] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced

at 33 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0472] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 94

[0473] A cigarette paper wrapping material has a po-
rosity of about 46 CORESTA units, and is available as
Tercig LK46 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 20 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0474] All three layers are provided using the ethylccl-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 95

[0475] A cigarette paper wrapping material has a po-
rosity of about 46 CORESTA units, and is available as
Tercig LK46 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 28 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0476] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 96

[0477] A cigarette paper wrapping material has a po-
rosity of about 46 CORESTA units, and is available as
Tercig LK46 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 33 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0478] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.
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EXAMPLE 97

[0479] A cigarette paper wrapping material has a po-
rosity of about 24 CORESTA units, and is available as
Tercig LK24 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 18 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0480] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.

EXAMPLE 98

[0481] A cigarette paper wrapping material has a po-
rosity of about 38 CORESTA units, and is available as
Tercig LK38 from Tervakoski is provided. That wrapping
material is printed with bands of 6 mm width and spaced
at 24 mm. The wrapping material is coated with three
layers of coating formulation, in the manner shown in Fig.
4.
[0482] All three layers are provided using the ethylcel-
lulose/calcium carbonate-containing printing formulation
described in Example 4. The resulting formulation is ap-
plied in such a manner that the wrapping material, when
dried, has about 5 to about 7 pounds/ream coated ther-
eon.
In accordance with a first embodiment, it is provided a
wrapping material for a smoking article, the wrapping ma-
terial comprising a smoking article wrapping material
substrate and having a wire side major surface and a felt
side major surface; and a pattern comprising a plurality
of layers applied to the wire side major surface of the
wrapping material substrate; at least one of the layers
comprising ethylcellulose and calcium carbonate, the
calcium carbonate being present in an amount greater
than the ethylcellulose, on a weight basis.
In accordance with a second embodiment, which is re-
lated to the first embodiment, it is provided a wrapping
material, wherein the pattern contains two layers.
In accordance with a third embodiment, which is related
to the first embodiment, it is provided a wrapping material,
wherein the pattern contains three layers.
In accordance with a fourth embodiment, which is related
to the first embodiment, it is provided a wrapping material,
wherein the pattern contains four layers.
In accordance with a fifth embodiment, which is related
to any one of the first, second, third or fourth embodiment,
it is provided a wrapping material,
wherein all of the layers comprise ethylcellulose and cal-
cium carbonate, the calcium carbonate being present in
each layer in an amount greater than the ethylcellulose,
on a weight basis.
In accordance with a sixth embodiment, which is related

to any one of the first, second, third, fourth or fifth em-
bodiment, it is provided a wrapping material, wherein the
layers comprising ethylcellulose and calcium carbonate
also includes at least one plasticizer.
In accordance with a seventh embodiment, which is re-
lated to any one of the first through the sixth embodiment,
it is provided a wrapping material,
wherein the layers comprising ethylcellulose and calcium
carbonate also includes at least a wetting agent.
In accordance with aneighth embodiment, which is relat-
ed to any one of the first through the seventh embodi-
ment, it is provided a wrapping material,
wherein the layer comprising ethylcellulose and calcium
carbonate also includes at least one optical brightener.
In accordance with a ninth embodiment, which is related
to the first embodiment, it is provided a wrapping material,
wherein the wrapping material substrate comprises
about 70 weight parts to about 90 weight parts fibrous
material and about 10 weight parts to about 90 weight
parts filler, based on the combined weight of fibrous ma-
terial and filler; has a dry basis weight of about 20 g/m2

to about 30 g/m2; and has an inherent porosity of about
20 CORESTA units to about 60 CORESTA units.
In accordance with a tenth embodiment, which is related
to any one of the first through the ninth embodiment, it
is provided a wrapping material,
wherein the pattern has a form of a series of bands, the
bands each having widths between at least about 3 mm
and up to about 8 mm; and the bands being spaced at a
spacing of at least about 15 mm.
In accordance with an eleventh embodiment, which is
related to the tenth embodiment, it is provided a wrapping
material, wherein the pattern has a form of a series of
bands, the bands each having widths between at least
about 4 mm and up to about 7 mm.
In accordance with a twelfth embodiment, which is relat-
ed to the tenth or the eleventh embodiment, it is provided
a wrapping material, wherein the bands are spaced at a
spacing that does not exceed about 50 mm.
In accordance with a thirteenth embodiment, which is
related to any one of the first through the twelfth
embodiment , it is provided a wrapping material,
wherein the wrapping material has a sufficient amount
of a pattern applied to obtain a porosity of less than 8
CORESTA units in the region where the pattern is locat-
ed.
In accordance with a fourteenth embodiment, which is
related to any one of the first through the thirteenth em-
bodiment, it is provided a wrapping material further com-
prising a coating overlying the pattern, the coating being
effective in preventing blocking when the wrapping ma-
terial is unwound from a roll.
In accordance with a fifteenth embodiment, which is re-
lated to any one of the first through the fourteenth em-
bodiment, it is provided a wrapping material further com-
prising a hydrophobic material coating on the substrate
between the pattern and the wire side major surface ma-
jor of the substrate.
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In accordance with a sixteenth embodiment it is provided
a smoking article comprising a smokable material con-
tained within the wrapping material related to any one of
the first through the fifteenth embodiment
In accordance with a seventeenth embodiment, which is
related to the sixteenth embodiment, it is provided a
smoking article, wherein the wrapping material further
comprises a flavoring agent in the substrate or in at least
one of the plurality of layers.
In accordance with a eighteenth embodiment, which is
related to the sixteenth embodiment, it is provided a
smoking article, further comprising a seam adhesive ma-
terial applied to the seam line, wherein the seam adhe-
sive comprises a flavoring agent.
In accordance with a nineteenth embodiment, which is
related to any one of the seventeenth or the eighteenth
embodiment, it is provided a smoking article, wherein the
flavoring agent is selected from the group consisting of
methyl cyclopentenolone, vanillin, ethyl vanillin, heliotro-
pin, caryophyllene oxide, inulin, 4-hydroxyphenyl-2-bu-
tanone, gamma-undecalactone, 2-methoxy-4-vinylphe-
nol, 2-methoxy-4-methylphenol, 5-ethyl-3-hydroxy-4-
methyl-2(5H)-furanone, methyl salicylate, clary sage oil,
sandalwood oil and combinations thereof.
In accordance with a twentieth embodiment, it is provided
a wrapping material for a smoking article, the wrapping
material comprising a base sheet possessing a major
surface; and a plurality of bands applied over the major
surface in the form of a pattern; each band possessing
at least three layers; the at least three layers including a
bottom layer applied to the major surface of the base
sheet, a middle layer applied over the bottom layer, and
an upper layer applied over the middle layer; the bottom
layer having a width greater than that of the middle layer,
and the middle layer having a width essentially equal to
or less than a width of the upper layer.
In accordance with a twenty-first embodiment, which is
related to the twentieth embodiment, it is provided a wrap-
ping material, wherein the middle layer has a width that
is less than that of the upper layer.
In accordance with a twenty-second embodiment, which
is related to the twentieth embodiment, it is provided a
wrapping material, wherein the upper layer has a width
that is greater than that of each of the bottom and middle
layers.
In accordance with a twenty-third embodiment, it is pro-
vided a wrapping material for a smoking article, the wrap-
ping material comprising a base sheet possessing a ma-
jor surface; and a plurality bands applied to the major
surface in the form of a pattern; each band possessing
at least three layers; the at least three layers including a
bottom layer applied to the major surface of the base
sheet, a middle layer applied over the bottom layer, and
an upper layer applied over the middle layer; and the
bottom layer having a width essentially equal to that of
the middle layer, and the middle layer having a width
greater than that of the upper layer.
In accordance with a twenty-fourth embodiment, which

is related to any one of the twentieth through the twenty-
third embodiment, it is provided a wrapping material fur-
ther comprising a continuous coating over the major sur-
face of base sheet and over the plurality of bands.
In accordance with a twenty-fifth embodiment, it is pro-
vided a wrapping material for a smoking article, the wrap-
ping material comprising a base sheet possessing a ma-
jor surface; and a plurality bands applied to the major
surface in the form of a pattern; each band possessing
at least three layers; the at least three layers including a
bottom layer applied to the major surface of the base
sheet, a middle layer applied over the bottom layer, and
an upper layer applied over the middle layer; wherein
each layer of the plurality of bands comprises discontin-
uous segments.
In accordance with a twenty-sixth embodiment, it is pro-
vided a wrapping material for a smoking article, the wrap-
ping material comprising a base sheet possessing a ma-
jor surface; and a plurality bands applied to the major
surface in the form of a pattern; each band possessing
at least two layers; the at least two layers including a
bottom layer of printing formulation applied to a major
surface of the base sheet, and an upper layer applied
over the bottom layer; each band possessing a center
portion and two side portions; each band possessing a
lesser amount of printing formulation applied toward the
center portion than toward each side portion.
In accordance with a twenty-seventh embodiment, it is
provided a wrapping material for a smoking article, the
wrapping material comprising a base sheet possessing
a major surface; and a plurality bands applied to the major
surface in the form of a pattern; each band possessing
at least two layers; the at least two layers including a
bottom layer of printing formulation applied to the major
surface of the base sheet, and an upper layer applied
over the bottom layer; and a discontinuous coating layer
applied to the major surface of each sheet between each
band and not under or over each band.
In accordance with a twenty-eighth embodiment, it is pro-
vided a wrapping material for a smoking article, the wrap-
ping material comprising a base sheet possessing a ma-
jor surface; and a plurality bands applied to the major
surface in the form of a pattern; each band possessing
at least three layers; the at least three layers including a
bottom layer applied to the major surface of the base
sheet, a middle layer applied over the bottom layer, and
an upper layer applied over the middle layer; each of the
plurality of bands having a first edge and an opposing
second edge, wherein at least one layer has a thickness
that increases from the first edge towards the second
edge, and at least a another layer has a thickness that
increases from the second edge towards the first edge.
In accordance with a twenty-ninth embodiment, it is pro-
vided a wrapping material for a smoking article, the wrap-
ping material comprising a base sheet possessing a ma-
jor surface; and a plurality of bands applied to the major
surface in the form of a pattern; each band possessing
at least two layers; the at least two layers including a
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bottom layer applied to the major surface of the base
sheet and an upper layer applied over the bottom layer;
and a continuous coating over the major surface of base
sheet and over the plurality of bands.
In accordance with a thirtieth embodiment, which is re-
lated to the twenty-ninth embodiment, it is provided a
wrapping material, wherein the plurality of bands includes
a top layer over the upper layer and under the coating,
wherein the top layer comprises discontinuous seg-
ments.
In accordance with a thirty-first embodiment, which is re-
lated to any one of the twentieth through the twenty-ninth
embodiment, it is provided a wrapping material, wherein
at least one layer of the plurality of bands comprises dis-
continuous segments.
In accordance with a thirty-second embodiment, which
is related to any one of the twentieth through the thirty-
first embodiment, it is provided a wrapping material,
wherein each band has a width between about 4 and
about 8 mm, and each band is spaced at a distance be-
tween about 20 mm and about 50 mm.
In accordance with a thirty-third embodiment, which is
related to any one of the twentieth through the thirty-sec-
ond embodiment, it is provided a wrapping material,
wherein the base sheet further comprises a primary coat-
ing applied over the major surface, and the bottom layer
of each band is over the primary coating.
In accordance with a thirty-fourth embodiment, which is
related to the thirty-third embodiment, it is provided a
wrapping material, wherein the primary coating has a var-
ying thickness across the major surface of the base
sheet, with a maximum thickness at a location under each
of the plurality of bands.
In accordance with a thirty-fifth embodiment, which is re-
lated to any one of the twentieth through the thirty-first
embodiment, it is provided a wrapping material, wherein
the base sheet possesses an inherent porosity, prior to
application of the plurality of bands, of between about 20
and about 60 CORESTA units.
In accordance with a thirty-sixth embodiment, which is
related to any one of the twentieth through the thirty-fifth
embodiment, it is provided a wrapping material, wherein
the base sheet is manufactured using a paper making
process, and the base sheet possesses two major sur-
faces characterized as a wire side and a felt side; the
plurality of bands being applied to the major surface char-
acterized as the wire side.
In accordance with a thirty-seventh embodiment, which
is related to the thirty-sixth embodiment, it is provided a
wrapping material further comprising a printed layer pro-
vided on the felt side of the wrapping material.
In accordance with a thirty-eighth embodiment, which is
related to any one of the twentieth through the thirty-sev-
enth embodiment, it is provided a wrapping material,
wherein each band has a maximum width of about 5 mm
to about 8 mm, and the bottom layer of that band has a
width approximately equal to the maximum width of the
band.

In accordance with a thirty-ninth embodiment, which is
related to any one of the twentieth through the thirty-
eighth embodiment, it is provided a wrapping material,
wherein the middle layer is centered over the bottom lay-
er, and the upper layer is centered over the middle layer.
In accordance with a fortieth embodiment, it is provided
a wrapping material for a smoking article, the wrapping
material comprising a base sheet having a major surface;
and a plurality of bands applied to the major surface in
the form of a pattern; each band comprising a plurality
of layers applied one over the other; wherein the wrap-
ping material incorporates an additive selected from the
group consisting of a hydrate material, a flavoring agent,
rhamnose and combinations thereof.
In accordance with a forty-first embodiment, which is re-
lated to the fortieth embodiment, it is provided a wrapping
material, wherein the base sheet incorporates the addi-
tive.
In accordance with a forty-second embodiment, which is
related to the fortieth embodiment, it is provided a wrap-
ping material, wherein at least one of the plurality of layers
incorporates the additive.
In accordance with a forty-third embodiment, it is provid-
ed a wrapping material for a smoking article, the wrapping
material comprising a base sheet having a major surface;
and a plurality of bands applied to the major surface in
the form of a pattern; each band comprising a plurality
of layers applied one over the other, wherein at least one
of the plurality of layers includes an additive comprising
a flavoring agent, and optionally includes a hydrate ma-
terial, rhamnose and combinations thereof.
In accordance with a forty-fourth embodiment, which is
related to any one of the fortieth, forty-first, forty-second
or forty-third embodiment, it is provided a wrapping ma-
terial, wherein the additive includes a hydrate material
and is selected from the group consisting of metal hy-
drate, borax, magnesium sulfate decahydrate, magnesi-
um sulfate heptahydrate, sodium silicate pentahydrate,
sodium sulfate decahydrate, and combinations thereof.
In accordance with a forty-fifth embodiment, which is re-
lated to any one of the fortieth, forty-first, forty-second or
forty-third embodiment, it is provided a wrapping mate-
rial, wherein the additive includes a flavoring agent and
is selected from the group consisting of methyl cyclopen-
tenolone, vanillin, ethyl vanillin, heliotropin, caryophyl-
lene oxide, inulin, 4-hydroxyphenyl-2-butanone, gamma-
undecalactone, 2-methoxy-4-vinylphenol, 2-methoxy-4-
methylphenol, 5-ethyl-3-hydroxy-4-methyl-2(5H)-furan-
one, methyl salicylate, clary sage oil, sandalwood oil and
combinations thereof.
In accordance with a forty-sixth embodiment, which is
related to the forty-fifth embodiment, it is provided a wrap-
ping material, wherein the flavoring agent is selected
from the group consisting of methyl cyclopentenolone,
vanillin, ethyl vanillin, heliotropin, inulin and combinations
thereof.
In accordance with a forty-seventh embodiment, which
is related to any one of the thirty-eighth through the forty-
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sixth embodiment, it is provided a wrapping material,
wherein the plurality of layers comprises two layers, three
layers or four layers.
In accordance with a forty-eighth embodiment, which is
related to any one of the thirty-eighth through the forty-
seventh embodiment, it is provided a wrapping material,
wherein at least one of the plurality of layers incorporates
ethyl cellulose.
In accordance with a forty-ninth embodiment, which is
related to any one of the thirty-eighth through the forty-
eighth embodiment, it is provided a wrapping material,
wherein at least one of the plurality of layers incorporates
calcium carbonate.
In accordance with a fiftieth embodiment, which is related
to any one of the thirty-eight through the forty-ninth em-
bodiment, it is provided a wrapping material, wherein
each layer of the plurality of layers incorporates a film-
forming material.
In accordance with a fifty-first embodiment, it is provided
a smoking article comprising a smokable material con-
tained within the wrapping material of any one of the
twentieth through the fiftieth embodiment.
In accordance with a fifty-second embodiment, it is pro-
vided a smoking article comprising a wrapping material
having a base sheet with a major surface and having a
plurality of bands applied to the major surface in the form
of a pattern; each band possessing at least two layers;
the at least two layers including a bottom layer applied
to a major surface of the base sheet, and an upper layer
applied over the bottom layer; and a smokable material
contained within the wrapping material; wherein the
smoking article has a seam adhesive applied to the wrap-
ping material at a seam line thereof, and the seam ad-
hesive includes a flavoring agent.
In accordance with a fifty-third embodiment, which is re-
lated to the fifty-second embodiment, it is provided a
smoking article, wherein the flavoring agent is selected
from the group consisting of methyl cyclopentenolone,
vanillin, ethyl vanillin, heliotropin, caryophyllene oxide,
inulin, 4-hydroxyphenyl-2-butanone, gamma-undeca-
lactone, 2-methoxy-4-vinylphenol, 2-methoxy-4-methyl-
phenol, 5-ethyl-3-hydroxy-4-methyl-2(5H)-furanone,
methyl salicylate, clary sage oil, sandalwood oil and com-
binations thereof.
In accordance with a fifty-fourth embodiment, which is
related to the fifty-second embodiment, it is provided a
smoking article, wherein the flavoring agent is selected
from the group consisting of methyl cyclopentenolone,
vanillin, ethyl vanillin, heliotropin, inulin and combinations
thereof.
In accordance with a fifty-fifth embodiment, which is re-
lated to any one of the sixteenth, fifty-first or fifty-second
embodiment, it is provided a smoking article, wherein the
smoking article is a cigarette and the pattern is a series
of longitudinal spaced bands circumscribed around the
smoking article.

Claims

1. A wrapping material for a smoking article, the wrap-
ping material comprising:

a base sheet having a major surface; and
a plurality of bands applied to the major surface
in the form of a pattern; each band comprising
a plurality of layers applied one over the other;
wherein at least one of the plurality of layers in-
corporates as an additive at least one flavoring
agent; and at least one of the plurality of layers
incorporates as an additive a hydrate material.

2. The wrapping material of Claim 1, wherein the base
sheet incorporates the additive.

3. The wrapping material of any one of Claims 1 or 2,
wherein the additive includes a hydrate material and
is selected from the group consisting of metal hy-
drate, borax, magnesium sulfate decahydrate mag-
nesium sulfate heptahydrate, sodium silicate pen-
tahydrate, sodium sulfate decahydrate and combi-
nations thereof.

4. The wrapping material of any one of Claims 1 to 3,
wherein the additive includes a flavouring agent and
is selected from the group consisting of methyl cy-
clopentenolone, vanillin, ethyl vanillin, heliotropin,
caryophyllene oxide, inulin, 4-hydroxyphenyl-2-bu-
tanone, gamma-undecalactone, 2-methoxy-4-vinyl-
phenol, 2-methoxy-4-methylphenol, 5-ethyl-3-hy-
droxy-4-methyl-2(5H)-furanone, methyl salicylate,
clary sage oil, sandalwood oil and combinations
thereof.

5. The wrapping material of Claim 4, wherein the fla-
voring agent is selected from the group consisting
of methyl cyclopentenolone, vanillin, ethyl vanillin,
heliotropin, inulin and combinations thereof.

6. The wrapping material of any one of Claims 1 through
5, wherein the plurality of layers comprises two lay-
ers, three layers or four layers.

7. The wrapping material of any one of Claims 1 through
6, wherein at least one of the plurality of layers in-
corporates ethyl cellulose.

8. The wrapping material of any one of Claims 1 through
7, wherein at least one of the plurality of layers in-
corporates calcium carbonate.

9. The wrapping material of any one of Claims 1 through
8, wherein each layer of the plurality of layers incor-
porates a film-forming material.

10. A smoking article comprising a smokable material
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contained within the wrapping material of any one of
Claims 1 through 9.

11. The smoking article of claim 10, further comprising:

a seam adhesive applied to the wrapping mate-
rial at a seam line thereof, and the seam adhe-
sive includes a flavoring agent.

12. The smoking article of any one of Claims 10 or 11,
wherein the smoking article is a cigarette and the
pattern is a series of longitudinal spaced bands cir-
cumscribed around the smoking article.
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