wo 2013/049169 A1 [0V O O 0O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/049169 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

4 April 2013 (04.04.2013) WIPOIPCT
International Patent Classification: (74)
A24D 3/02 (2006.01)

International Application Number: (81)
PCT/US2012/057290

International Filing Date:
26 September 2012 (26.09.2012)

Filing Language: English
Publication Language: English
Priority Data:

13/248,847 29 September 2011 (29.09.2011) US

Applicant (for all designated States except US): R. J.
REYNOLDS TOBACCO COMPANY [US/US]; 401
North Main Street, Winston-Salem, North Carolina 27101-
3804 (US).

Inventors; and

Applicants (for US only): NOVAK, Charles, Jacob, III.
[US/US]; 3720 Amy Court, Winston-Salem, North Caro-
lina 27106 (US). BARNES, Vernon, Brent [US/US]; 154
Country Circle, Advance, North Carolina 27006 (US).
BENFORD, Robert, William [US/US]; 6275 Selwyck
Lane, Kernersville, North Carolina 27284 (US).

(84)

Agent: LYN, Kevin, R.; Womble Carlyle Sandridge &
Rice, LLP, P.O. Box 7037, Atlanta, Georgia 30357 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

LOVETTE, Margarette, Elisa [US/US]; 2330 Rosewood Declarations under Rule 4.17:

Ave., Winston-Salem, North Carolina 27103 (US). GUEN-
THER, Quentin, Paul, Jr. [US/US]; 4925 Shady Maple
Lane, Winston-Salem, North Carolina 27106 (US). PIPES,
Jerry, Wayne [US/US]; 2650 Harper Road, Clemmons,
North Carolina 27012 (US). COLLETT, William, Robert

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

[US/US]; 1649 Thomas Road, Lexington, North Carolina Published:

27295 (US).

with international search report (Art. 21(3))

[Continued on next page]

(54) Title: APPARATUS FOR INSERTING MICROCAPSULE OBJECTS INTO A FILTER ELEMENT OF A SMOKING ART-
ICLE, AND ASSOCIATED METHOD

205 20 20522
5
226 )
==

306 @

890

(57) Abstract: An apparatus is provided for forming a cigarette filter rod member defining a longitudinal axis. A rod-forming unit is
contigured to form a continuous supply of a filter material into a continuous cylindrical rod member. An insertion unit configured to
insert a carrier carrying a plurality of frangible microcapsule objects into the rod member. Associated apparatuses and methods are
also provided.



WO 2013/049169 A1 WK 00N AV 0 RO

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




10

15

20

25

30

WO 2013/049169 PCT/US2012/057290

APPARATUS FOR INSERTING MICROCAPSULE OBJECTS INTO A FILTER ELEMENT OF
A SMOKING ARTICLE, AND ASSOCIATED METHOD

BACKGROUND OF THE DISCLOSURE
Field of the Disclosure

The present disclosure relates to filter elements of smoking articles and associated
formation methods. In particular, aspects of the present disclosure relate to apparatuses and

methods for inserting microcapsule objects into a filter element of a smoking article.

Description of Related Art

Cigarettes, cigars and pipes are popular smoking articles that employ tobacco in various
forms. Such smoking articles are used by heating or burning tobacco, and aerosol (e.g., smoke) is
inhaled by the smoker. In some instances, such smoking articles may include a filter element
engaged with the tobacco rod portion thereof, wherein the filter element is generally configured to
be held by the mouth of the user and to affect or otherwise alter the characteristics of the smoke
inhaled by the smoker.

In so altering the characteristics of the smoke inhaled by the smoker, the filter element may
include one or more breakable capsules, such as liquid-filled, flavor-containing capsules disposed
therein. Various components of such filter elements, as well as equipment and techniques for
manufacturing such filter elements, are set forth, for example, in U.S. Pat. Nos. 7,972,254 to Stokes
et al.;7,479,098 to Thomas et al.; 7,833,146 to Deal and 7,836,895 to Dube et al.; U.S. Pat. App.
Publ. Nos. 2008/0142028 to Fagg; 2009/0050163 to Hartmann et al.; 2009/0090372 to Thomas et
al.; 2010/0184576 to Prestia et al.; 2010/0236561 to Barnes et al.; 2011/0053745 to Iliev et al.; and
PCT Application Pub. No. WO 03/009711 to Kim; which are incorporated herein by reference.
Exemplary capsules can be of the type employed commercially in cigarettes marketed under the
brand name Camel Crush by R. J. Reynolds Tobacco Company.

A representative capsule is generally spherical in shape, and has an outer cover or shell that
contains a liquid center region. The liquid center region, which contains a flavorant that is released
when the outer shell undergoes some type of physical destruction, breakage, or other loss of
physical integrity (e.g., through dispersion, softening, crushing, application of pressure, or the like),
thereby provides for altering the sensory properties of the mainstream smoke passing through the
filter element. The flavoring agent can also be released through degradation during smoking, such
as for example, degradation due to action of moisture in smoke upon the materials of the outer shell

of the capsule. As used herein, a flavor agent member is an object containing a flavoring ingredient
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(as used herein, the terms “flavorant,” “flavoring ingredient,” or “flavoring agent” refer to
substances, such as liquids or solids, that provide a concentrated release for a sensory effect such
as, for example, taste, mouth feel, moistness, coolness/heat, and/or fragrance/aroma). Other
ingredients that can be incorporated into the capsules or the filter elements of the disclosure are set
forth, for example, in U.S. Patent No. 4,889,144 to Tateno et al.

The capsule payload can have a form that can vary; and typically, the payload has the form
of a liquid, a gel, or a solid (e.g., a crystalline material or a dry powder). The payload can
incorporate components that aid in flavoring or scenting mainstream cigarette smoke.
Alternatively, the payload may be a breath freshening agent for the smoker, a deodorizing agent for
the cigarette butt, a moistening or cooling agent for the cigarette smoke, or a composition capable
of otherwise altering the nature or character of the cigarette.

The size and weight of each capsule may vary depending upon the desired properties it is to
impart to the cigarette. Certain types of capsules are generally spherical in shape. However,
suitable capsules may have other types of shapes, such as generally rectilinear, oblong, elliptical, or
oval shapes. Exemplary generally spherical capsules have diameters of less than about 3.5 mm,
generally less than about 1.5 mm, often less than about 1 mm, and frequently less than about 0.5
mm. For example, several capsules can be employed, and those capsules can be in the range of
about 0.25 mm to about 2 mm in diameter. A plurality of very small capsules, commonly referred
to as “microcapsules,” can be incorporated within the filter element. Certain microcapsules can be
described as granular in size and are barely visible to the naked eye. Exemplary microcapsules may
have diameters of less than about 100 microns, such as capsules having diameters in the range of
about 1 to about 40 microns, or about 1 micron to about 20 microns. The total weight of the
capsules contained within the filter may vary, but is typically greater than about 10 mg, often
greater than about 20 mg, and can be greater than about 30 mg. The total weight of the capsules is
typically less than about 200 mg, often less than about 100 mg, and can be less than 50 mg.

Microcapsules have been widely commercially available, and exemplary types of
microcapsule technologies are of that type set forth in Gutcho, Microcapsules and
Microencapsulation Techniques (1976); Gutcho, Microcapsules and Other Capsules Advances
Since 1975 (1979); Kondo, Microcapsule Processing and Technology (1979); Iwamoto et al.,
AAPS Pharm. Sci. Tech. 2002 3(3): article 25; U.S. Patent Nos. 3,550,598 to McGlumphy;
4,889,144 to Tateno et al.; 6,117,455 to Takada et al.; 6,612,429 to Dennen; and 7,578,298 to
Karles et al.; each of which is incorporated herein by reference. Suitable types of microcapsules
are available from sources such as Microtech Laboratories of Dayton, Ohio. See also the

exemplary capsules of the type disclosed in U.S. Pat. Nos. 7,836,895 to Dube et al. and 7,861,728
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to Holton, Jr. et al.; U.S. Pat. Appl. Pub. No. 2008/0142028 to Fagg; and U.S. Patent App. Serial
No. 12/775,892, to Carpenter et al., filed May 7, 2010; each of which are incorporated herein by
reference.

The number of capsules that is incorporated into the filter element can vary. The precise
number can vary, depending upon factors such as the size of the capsules, the character or nature of
the flavoring agent, the positioning of the capsules within the filter element, and the like. The
number of capsules incorporated within the relevant region of the filter element can exceed about 3,
can exceed about 10, can exceed about 20, can exceed about 40, and can even exceed about 100. In
certain embodiments, the number of capsules can be greater than about 500, and even greater than
about 1,000. Larger numbers of capsules in certain embodiments can be advantageous because it
can provide the smoker with increased control over flavor release. As opposed to a filter
containing a single capsule, the presence of a plurality of capsules allows the smoker to vary the
flavor release by continued manipulation of the filter, thereby crushing more capsules and releasing
additional flavoring agent.

However, if such capsules are inserted into the filter element of the smoking article during
mass production thereof, difficulties may be encountered in relation to the size of the capsules
being employed. That is, mass production of cigarettes or other smoking articles may be a high
speed process, often requiring dynamic motion of the product and/or the associated manufacturing
equipment. As such, as the capsules get smaller and more numerous (i.e., on the order of a
microcapsule), the more difficult it becomes to insert the capsules into the respective filter elements
cleanly, efficiently, and without damage to the capsules themselves.

As such, there exists a need for a method of inserting microcapsule objects into the filter
element of a smoking article, wherein the insertion can be accomplished efficiently and cleanly, for
example, without loss or spillage of the microcapsules, and while providing consistent metering of
the amount of microcapsules inserted into such filter elements. In addition, such a method should
also preferably be capable of implementing the microcapsule insertion process without causing
damage to the microcapsules, or at least should be capable of detecting whether any microcapsules
were damaged during the insertion process. It would also be desirable to have an associated

apparatus capable of implementing the desired method.

BRIEF SUMMARY OF THE DISCLOSURE
The above and other needs are met by aspects of the present disclosure which, in one aspect,
provides an apparatus for forming a cigarette filter rod member defining a longitudinal axis. Such

an apparatus comprises a rod-forming unit configured to form a continuous supply of a filter
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material into a continuous cylindrical rod member; and an insertion unit configured to insert a
carrier carrying a plurality of frangible microcapsule objects into the rod member.

A representative microcapsule object is generally spherical in shape, and has an outer cover
or shell that may contain a liquid center region. The liquid center region, which is released when
the outer shell undergoes some type of physical destruction, breakage, or other loss of physical
integrity (e.g., through dispersion, softening, crushing, application of pressure, or the like), is
thereby capable of altering the sensory properties of the smoke drawn through the filter element in
which the microcapsule objects are inserted. In some instances, certain micrbcapsule objects are
generally spherical and are less than about 100 microns in diameter. A preferred diameter range
may be between about 1 and about 40 microns, with between about 1 and about 20 microns in
diameter being most preferred in some instances.

The filter element of the smoking article is intended to be placed in the mouth of the
smoking article user, such that the tobacco formulation within the tobacco rod attached to the
opposed end of the filter element may be lit and enjoyed by the user. During use of the smoking
article product, the outer shell of one or more of the microcapsules within the filter element may be,
for example, acted upon by moisture within the mouth of the user, broken, crushed, or otherwise
acted upon to release the contents thereof such that the contents are exposed to the smoke drawn
through the filter element by the user.

Another aspect of the present disclosure relates to a method of forming a cigarette filter rod
member defining a longitudinal axis. Such a method comprises forming a continuous supply of a
filter material into a continuous cylindrical rod member using a rod-forming unit; and inserting a
carrier carrying a plurality of frangible microcapsule objects into the rod member using an insertion
unit. In some aspects, the insertion unit may be further configured to insert a continuous supply of
the carrier carrying the microcapsule objects into the continuous supply of a filter material such that
the continuous rod member includes the carrier and associated microcapsule objects therein. In this
regard, other aspects of the present disclosure are directed to an apparatus and method for engaging
the microcapsule objects with the carrier, wherein the carrier may be configured to facilitate
insertion of the microcapsule objects into a filter rod and, in some instances, formation of
individual filter elements and associated smoking articles therefrom.

That is, the apparatus may further comprise an insert forming unit configured to engage the
microcapsule objects with the carrier and/or to engage a discrete group of the microcapsule objects
with a respective discrete unit of the carrier. In some instances, the insert forming unit is further
configured to engage discrete groups of the microcapsule objects with a continuous supply of the

carrier such that the groups are regularly spaced apart therealong. Such a carrier may comprise, for
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example, one of a pouch member, a capsule member, a cartridge member, a strand, a tubular
member, a continuous elongate member, a carrier matrix, a continuous strip member, a continuous
corrugated member, and combinations thereof. If necessary or desired, a releasing unit may be
provided and configured to release the microcapsule objects from the carrier, once the carrier and
associated microcapsule objects are disposed within the rod member. Such a releasing unit may be
further configured to, for example, one of dissolve, disintegrate, and degrade the carrier to release
the microcapsule objects therefrom and into the filter element. In order to determine whether any
of the microcapsule objects may have been damaged before or during the insertion process, some
aspects may comprise an inspection unit arranged to inspect the rod member having the carrier and
microcapsule objects therein, wherein the inspection unit may be configured to determine whether
the frangible microcapsule objects have remained intact upon insertion into the rod member. Such
an inspection unit may comprise, for example, a moisture sensor.

Other aspects of the present disclosure may comprise an apparatus and associated method
for forming a cigarette filter rod member defining a longitudinal axis. In such instances, a rod-
forming unit may configured to form a continuous supply of a filter material into a continuous
cylindrical rod member, and an insertion unit may be configured to introduce a plurality of
frangible microcapsule objects directly into the rod member at discrete locations therealong,

Accordingly, aspects of the present disclosure are particularly configured to provide
microcapsule objects and to place discrete groups of such microcapsule objects within a continuous
cigarette filter rod member, at discrete locations therealong, such that a desired arrangement of a
discrete group of at least a portion of a plurality of microcapsule objects per cigarette filter element
portion of the rod member is obtained when the continuous cigarette filter rod member is
subdivided to form discrete filter element portions.

Aspects of the present disclosure thus provide advantages as otherwise detailed herein.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
Having thus described the disclosure in general terms, reference will now be made to the
accompanying drawings, which are not necessarily drawn to scale, and wherein:
FIG. 1 is a schematic plan view of an apparatus for manufacturing a filter rod for a smoking
article, according to one aspect of the present disclosure;
FIG. 2 is a schematic of an insert forming unit configured to associate at least a portion of a
plurality of microcapsule objects with a carrier, for insertion thereof into a continuous filter rod

element of a smoking article, according to one embodiment of the present disclosure;
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FIGS. 2A and 2B are schematics of a continuous carrier having at least a portion of a
plurality of microcapsule objects associated therewith at discrete, spaced apart intervals therealong,
according to one aspect of the present disclosure, for insertion into a continuous filter rod element
of a smoking article;

FIG. 3 is another schematic of a continuous carrier having at least a portion of a plurality of
microcapsule objects associated therewith at discrete, spaced apart intervals therealong, being
severed between the discrete intervals, so as to provide a plurality of discrete pouches or
compartments holding the microcapsule objects, according to one aspect of the present disclosure,
for individual insertion into a continuous filter rod element of a smoking article;

FIG. 4 is a schematic of an insert forming unit configured to associate at least a portion of a
plurality of microcapsule objects with a carrier, for insertion thereof into a continuous filter rod
element of a smoking article, according to one embodiment of the present disclosure, wherein the
carrier comprises a capsule or cartridge;

FIG. 5 is a schematic of an insert forming unit configured to associate at least a portion of a
plurality of microcapsule objects with a carrier, for insertion thereof into a continuous filter rod
element of a smoking article, according to one embodiment of the present disclosure, wherein the
carrier comprises a corrugated member;

FIG. 6 is a schematic of an insert forming unit configured to associate at least a portion of a
plurality of microcapsule objects with a carrier, for insertion thereof into a continuous filter rod
element of a smoking article, according to one embodiment of the present disclosure, wherein the
carrier comprises a sheet member or a strand member, and the microcapsule objects are
continuously associate therewith along the length thereof;,

FIG. 7 is a schematic of an insert forming unit configured to associate at least a portion of a
plurality of microcapsule objects with a carrier, for insertion thereof into a continuous filter rod
element of a smoking article, according to one embodiment of the present disclosure, wherein the
carrier comprises a sheet member or a strand member, and the microcapsule objects are associate
therewith at discrete intervals along the length thereof;

FIG. 8 is a schematic of an insert forming unit configured to associate at least a portion of a
plurality of microcapsule objects with a carrier, for insertion thereof into a continuous filter rod
element of a smoking article, according to one embodiment of the present disclosure, wherein the
carrier comprises a web member;

FIG. 9 is a schematic of the web member of FIG. 8, having at least a portion of a plurality

of microcapsule objects associated therewith, according to one embodiment of the present
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disclosure, wherein such a web member is engaged with a continuous elongate rod member for
providing support therefor;

FIGS. 9A and 9B are schematics of exemplary filter elements of a smoking article, having a
rupture-facilitating device for facilitating rupture of the microcapsule objects by the user, according
to one embodiment of the present disclosure, wherein such a rupture-facilitating device comprises
an elongate rod member extending through an entire filter element or a segment thereof,
respectively;

FIG. 10 is a schematic of the web member of FIG. 8, having at least a portion of a plurality
of microcapsule objects associated therewith, according to one embodiment of the present
disclosure, wherein such a web member further includes a rupture-facilitating device for facilitating
rupture of the microcapsule objects by the user; and

FIG. 11 is a schematic of an apparatus for inserting a plurality of microcapsule objects
directly into the continuous filter rod element of a smoking article, according to one aspect of the

present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

The present disclosure now will be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all aspects of the disclosure are shown. Indeed,
this disclosure may be embodied in many different forms and should not be construed as limited to
the aspects set forth herein; rather, these aspects are provided so that this disclosure will satisfy
applicable legal requirements. Like numbers refer to like elements throughout.

Cigarette rods are manufactured using a cigarette making machine, such as a conventional
automated cigarette rod making machine. Exemplary cigarette rod making machines are of the type
commercially available from Molins PLC or Hauni-Werke Korber & Co. KG. For example,
cigarette rod making machines of the type known as MkX (commercially available from Molins
PLC) or PROTOS (commercially available from Hauni-Werke Korber & Co. KG) can be
employed. The components and operation of conventional automated cigarette making machines
will be readily apparent to those skilled in the art of cigarette making machinery design and
operation. The automated cigarette making machines of the type set forth herein may provide a
formed continuous cigarette rod or smokable rod that can be subdivided into formed smokable rods
of desired lengths.

Filtered cigarettes incorporating filter elements provided from filter rods that are produced
in accordance with the present disclosure can be manufactured using traditional types of cigarette

making techniques. For example, so-called “six-up” filter rods, “four-up” filter rods and “two-up”
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filter rods that are of the general format and configuration conventionally used for the manufacture
of filtered cigarettes can be handled using conventional-type or suitably modified cigarette rod
handling devices, such as tipping devices available as Lab MAX, MAX, MAX S or MAX 80 from
Hauni-Werke Korber & Co. KG. The operation of those types of devices will be readily apparent
to those skilled in the art of automated cigarette manufacture. Various types of cigarette
components, including tobacco types, tobacco blends, top dressing and casing materials, blend
packing densities; types of paper wrapping materials for tobacco rods, types of tipping materials,
and levels of air dilution, can be employed.

Cigarette filter rods that are produced in accordance with the present disclosure can be used
to provide multi-segment filter rods. Such multi-segment filter rods can be employed for the
production of filtered cigarettes possessing multi-segment filter elements. An example of a two-
segment filter element is a filter element possessing a first cylindrical segment incorporating
activated charcoal particles (e.g., a “dalmation” type of filter segment) at one end, and a second
cylindrical segment that is made from a filter rod produced in accordance with embodiments of the
present disclosure. The production of multi-segment filter rods can be carried out using the types
of rod-forming units that have been employed to provide multi-segment cigarette filter components.
Multi-segment cigarette filter rods can be manufactured using a cigarette filter rod making device
available under the brand name Mulfi from Hauni-Werke Korber & Co. KG of Hamburg,
Germany.

Filter rods can also be manufactured pursuant to embodiments of the present disclosure
using a rod-making apparatus, and an exemplary rod-making apparatus includes a rod-forming unit.
Representative rod-forming units are available as KDF-2 and KDF-3E from Hauni-Werke Korber
& Co. KG; and as Polaris- ITM Filter Maker from International Tobacco Machinery. Filter
material, such as cellulose acetate filamentary tow, typically is processed using a conventional filter
tow processing unit. For example, filter tow can be bloomed using bussel jet methodologies or
threaded roll methodologies. An exemplary tow processing unit has been commercially available
as E-60 supplied by Arjay Equipment Corp., Winston-Salem, NC. Other exemplary tow processing
units have been commercially available as AF-2, AF-3 and AF-4 from Hauni-Werke Korber & Co.
KG. and as Candor- ITM Tow Processor from International Tobacco Machinery. Other types of
commercially available tow processing equipment, as are known to those of ordinary skill in the
art, can be employed. Other types of filter materials, such as gathered paper, nonwoven
polypropylene web or gathered strands of shredded web, can also be provided.

Representative types of filter rods incorporating objects, and representative types of

cigarettes possessing filter elements incorporating objects, such as flavor-containing capsules or
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pellets, can possess the types of components, according to both format and configuration, and can
be manufactured using the types of techniques and equipment set forth, for example, in U.S. Patent
Nos. 7,740,019 to Nelson et al.; 7,115,085 to Deal, 4,862,905 to Green, Jr. et al., and 7,479,098 to
Thomas et al.; which are incorporated herein by reference in their entireties.

FIG. 1 schematically illustrates that filter rods or filter rod portions 205, each incorporating
at least a portion of a plurality of microcapsule objects (i.e., a “group” of microcapsule objects), can
be manufactured using a rod-making apparatus 210. An exemplary rod-making apparatus 210
includes a rod-forming unit 212 (e.g., a KDF-2 unit available from Hauni-Werke Korber & Co.
KG) suitably adapted to process a continuous length of filter material 40 into a continuous filter rod
220. The continuous length or web of filter material is supplied from a source (not shown) such as
a storage bale, bobbin, spool or the like. Generally, the filter material 40 is processed using a filter
material processing unit 218 and passed through the rod-forming unit 212 to form the continuous
rod 220. An object insertion unit 214 (i.e., an insertion unit) may be associated with the filter
material processing unit 218 and/or the rod-forming unit 214 to place/insert the portion of
microcapsule objects (not shown) within the continuous length of filter material or the continuous
filter rod 220, respectively. In some instances, each portion of the inserted microcapsule objects
may be configured as a discrete entity or group of such objects (i.e., each “group” may include x
microcapsule objects, wherein X may vary as a function of the size of the individual microcapsule
objects) such that, for example, discrete groups of microcapsule objects may be provided at
selected intervals along the continuous filter rod 220. In other instances, however, the
microcapsule objects may be continuously inserted into and along the continuous filter rod 220.
The continuous filter rod 220 can then be subdivided using a rod cutting assembly 222 (i.e., a rod-
dividing unit) into the plurality of rod portions 205 each having at least a portion of the plurality of
microcapsule objects disposed therein. The succession or plurality of rod portions 205 are
collected for further processing in a collection device 226 which may be a tray, a rotary collection
drum, conveying system, or the like. If desired, the rod portions can be transported directly to a
cigarette making machine. In such a manner, in excess of 500 rod portions, each of about 100 mm
in length, can be manufactured per minute.

The filter material 40 can vary, and can be any material of the type that can be employed for
providing a tobacco smoke filter for cigarettes. Preferably a traditional cigarette filter material is
used, such as cellulose acetate tow, gathered cellulose acetate web, polypropylene tow, gathered
cellulose acetate web, gathered paper, strands of reconstituted tobacco, or the like. Especially
preferred is filamentary tow such as cellulose acetate, polyolefins such as polypropylene, or the

like. One preferred filter material that can provide a suitable filter rod is cellulose acetate tow
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having 3 denier per filament and 40,000 total denier. As another example, cellulose acetate tow
having 3 denier per filament and 35,000 total denier can provide a suitable filter rod. As another
example, cellulose acetate tow having 8 denier per filament and 40,000 total denier can provide a
suitable filter rod. For further examples, see the types of filter materials set forth in U.S. Pat. Nos.
3,424,172 to Neurath; 4,811,745 to Cohen et al.; 4,925,602 to Hill et al.; 5,225,277 to Takegawa et
al. and 5,271,419 to Arzonico et al.

Filamentary tow, such as cellulose acetate, is processed using a conventional filter tow
processing unit 218 such as a commercially available E-60 supplied by Arjay Equipment Corp.,
Winston-Salem, N.C. Other types of commercially available tow processing equipment, as are
known to those of ordinary skill in the art, may similarly be used. Normally a plasticizer such as
triacetin is applied to the filamentary tow in traditional amounts using known techniques. Other
suitable materials for construction of the filter element will be readily apparent to those skilled in
the art of cigarette filter design and manufacture.

The continuous length of filter material 40 is pulled through a block 230 by the action of the
rod-forming unit 212, and directed into a gathering region thereof, to form a cylindrical composite.
The gathering region can have a tongue and horn configuration, a gathering funnel configuration,
stuffer or transport jet configuration, or other suitable type of gathering mechanism. The tongue
232 provides for further gathering, compaction, conversion or formation of the cylindrical
composite from block 230 into an essentially cylindrical (i.e., rod-like) shape whereby the
continuously extending strands or filaments of the filter material extend essentially along the
longitudinal axis of the cylinder so formed. The filter material 40, which has been compressed into
the cylindrical composite, is continuously received into the rod-forming unit 212 to form the
continuous filter rod 220. In conjunction with the formation of the continuous filter rod 220, the
portion of the plurality of microcapsule objects may be inserted along the length of and within the
web of filter material as that filter material is being formed into the continuous filter rod 220 and/or
after the filter material is formed into the continuous filter rod 220 (i.e., at any point along the rod-
forming unit 212 (or upstream or downstream thereof). However, the microcapsule objects may
also be introduced into the filter material at other points in the process and this exemplary
embodiment is not intended to be limiting in that regard. For example, in order to insert the
microcapsule objects into the continuous filter rod, the rod-forming unit 212 may include an
clement-dividing mechanism (not shown) disposed upstream of the object insertion unit 214. In
some instances, the element-dividing mechanism may be the object insertion unit 214 (or portion

thereof) itself.
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The cylindrical composite is fed into wrapping mechanism 234, which includes endless
garniture conveyer belt 236 or other garniture mechanism. The garniture conveyer belt 236 is
continuously and longitudinally advanced using an advancing mechanism 238, such as a ribbon
wheel or cooperating drum, so as to transport the cylindrical composite through wrapping
mechanism 234. The wrapping mechanism provides a strip of wrapping material 45 (e.g., non-
porous paper plug wrap) to the outer surface of the cylindrical composite in order to produce a
continuous wrapped filter rod 220.

Generally, the strip or web of wrapping material 45 is provided from rotatable bobbin 242.
The wrapping material is drawn from the bobbin, is trained over a series of guide rollers, passes
under block 230, and enters the wrapping mechanism 234 of the rod-forming unit. The endless
garniture conveyer belt 236 transports both the strip of wrapping material and the cylindrical
composite in a longitudinally extending manner through the wrapping mechanism 234 while
draping or enveloping the wrapping material about the cylindrical composite.

The seam formed by an overlapping marginal portion of wrapping material has adhesive
(e.g., hot melt adhesive) applied thereto at applicator region 244 in order that the wrapping material
can form a tubular container for the filter material. Alternatively, the hot melt adhesive may be
applied directly upstream of the wrapping material’s entry into the garniture of the wrapping
mechanism 234 or block 230, as the case may be. The adhesive can be cooled using chill bar 246
in order to cause rapid setting of the adhesive. It is understood that various other sealing
mechanisms and other types of adhesives can be employed in providing the continuous wrapped
rod.

The continuous wrapped rod 220 passes from the sealing mechanism and is subdivided
(e.g., severed) at regular intervals at the desired, predetermined length using cutting assembly 222,
which may include as a rotary cutter, a highly sharpened knife, or other suitable rod cutting or
subdividing mechanism. It is particularly desirable that the cutting assembly does not flatten or
otherwise adversely affect the cross-sectional shape of the rod. The rate at which the cutting
assembly severs the continuous rod at the desired points is controlled via an adjustable mechanical
gear train (not shown), or other suitable mechanism. The rate at which the microcapsule objects are
inserted into the continuous web of filter material / continuous filter rod is in a direct relationship to
the speed of operation of the rod-making machine. The object insertion unit 214 can be geared in a
direct drive relationship to the drive assembly of the rod-making apparatus. Alternatively, the
object insertion unit 214 can have a direct drive motor synchronized with the drive assembly of the
rod-forming unit and feedback controlled by coupling with the object inspection mechanism 247 to

adjust the insertion unit drive assembly should the object insertion location shift out of position. In
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light of the relationship of the rate of object insertion and the rod-making machine, embodiments of
the present disclosure are also directed to increasing the production rate of the rod-making machine
without adversely affecting the microcapsule object placement within the filter material.

According to one aspect of the present disclosure, frangible microcapsule objects may be
associated with a carrier prior to insertion by an insertion unit into the continuous rod member 220.
Associating the microcapsule objects with a carrier prior to insertion into the continuous rod
member 220 may, for example, provide structural support or otherwise a cohesive assembly for
facilitating a relatively clean and efficient insertion process, and may also aid in reducing the risk
of damage to the microcapsule objects during the insertion process. In doing so, an appropriate
insert forming unit 400 may be provided, wherein one such aspect is shown schematically in FIG.
2, and wherein such an insert forming unit 400 may be configured to engage the microcapsule
objects 500 with the carrier 600. In some instances, the carrier may be provided in discrete units.
As such, in those instances, the insert forming unit may be configured to engage a discrete group of
the microcapsule objects with a respective discrete unit of the carrier (see, e.g., FIG. 4). In other
instances, however, the carrier 600 may be configured as an essentially continuous member or unit.
In such instances, the insert forming unit 400 may be configured to engage discrete groups of the
microcapsule objects 500 with a continuous supply of the carrier 600 such that the groups are
regularly spaced apart therealong. In still other instances, however, where the carrier is an
essentially continuous member or unit, the insert forming unit may be configured to engage an
essentially continuous supply of microcapsule objects with a continuous supply of the carrier such
that the microcapsule objects are continuously disposed therealong (see, e.g., FIG. 5).

The carrier 600 may take many different appropriate forms. For example, the carrier may
comprise one of a pouch member, a capsule member, a cartridge member, a strand, a tubular
member, a continuous elongate member, a carrier matrix, a continuous strip member, a continuous
corrugated member, and combinations thereof.

In one aspect, as shown schematically in FIGS. 2 and 2A, the carrier 600 may comprise a
pouch 620, and the insert forming unit 400 may be configured to form a plurality of discrete
pouches 620 at regularly spaced intervals along a continuous tubular member 610 comprised of a
pouch material. In doing so, the insert forming unit 400 may be further configured to deposit at
least a portion of the plurality of microcapsule objects 500 in each pouch 620 during formation
thereof. As such, the continuous tubular member 610 of pouch material (i.c., a mesh, a fabric, or
any other suitable material, whether porous or not) may include longitudinally spaced-apart seals
630 extending laterally across the tubular member 610, wherein at least a portion of the plurality of

microcapsule objects 500 may be disposed within the tubular member 610 between two
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longitudinally adjacent seals 630. Such sealed pouches 620 may be regularly spaced apart along
the tubular member 610, wherein the longitudinal space between such sealed pouches may
comprise, for iﬁstance, a portion of the tubular member not including any of the microcapsule
objects disposed therein. Representative types of pouches, and pouch material or fleece, are set
forth in U.S. Pat. No. 5,167,244 to Kjerstad, which is incorporated herein by reference. Such
aspects involving pouch materials may be accomplished using a suitable apparatus as set forth, for
example, in U.S. Pat. App. Ser. No. 12/874,420, to Novak et al., filed September 2, 2010, and
incorporated herein in its entirety by reference.

In some aspects, such a pouch 620 may comprise a moisture permeable mesh material
sealed shut at its opposed ends (e.g., by heat-sealing, a suitable adhesive, or other suitable sealing
mechanism). The composition / construction of a moisture-permeable pouch may be varied.
Suitable packets, pouches or containers of the type used for the manufacture of smokeless tobacco
products are available under the tradenames CatchDry, Ettan, General, Granit, Goteborgs Rape,
Grovsnus White, Metropol Kaktus, Mocca Anis, Mocca Mint, Mocca Wintergreen, Kicks, Probe,
Prince, Skruf and TreAnkrare. Such a pouch provides a liquid-permeable container of a type that
may be considered to be similar in character to the mesh-like type of material that is used for the
construction of a tea bag.

In a similar aspect, the carrier 600 may comprise a compartment 640 or otherwise a sealed
’container,” and the insert forming unit 400 may be configured to form a plurality of discrete
compartments 640 at regularly spaced intervals along a continuous tubular member 610 comprised
of a sheet material (i.e., a polymeric material, whether porous or not), as schematically shown in
FIGS. 2 and 2B. In doing so, the insert forming unit 400 may be further configured to deposit at
least a portion of the plurality of microcapsule objects 500 in each compartment 640 during
formation thereof. As such, similarly to the aspect shown in FIG. 2A, the continuous tubular
member 610 of sheet material may include longitudinally spaced-apart seals 630 extending laterally
across the tubular member 610, wherein at least a portion of the plurality of microcapsule objects
500 may be disposed within the tubular member 610 between two longitudinally adjacent seals
630. Such sealed compartments 640 may be regularly spaced apart along the tubular member 610,
wherein the longitudinal space between such sealed compartments 640 may comprise, for instance,
a portion of the tubular member not including any of the microcapsule objects disposed therein.

Such exemplary pouches / compartments may be manufactured from materials, and in such
a mannet, such that during use by the user, the pouch / compartment undergoes a controlled
dispersion or dissolution. Such materials may have the form of a mesh, screen, perforated paper,

permeable fabric, or the like. For example, one material may be manufactured from a mesh-like
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form of rice paper, or perforated rice paper, which may dissolve in the mouth of the user. Asa
result, the microcapsule objects may undergo complete dispersion within the filter element during
normal conditions of use. Other exemplary materials may be manufactured using water dispersible
film forming materials (e.g., binding agents such as alginates, carboxymethylcellulose, xanthan
gum, pullulan, and the like), as well as those materials in combination with materials such as
ground cellulosics (e.g., fine particle size wood pulp). Some materials, though water dispersible or
dissolvable, may be designed and manufactured such that under conditions of normal use, a
significant amount of the contents of the microcapsule objects permeate through the.material prior
to the time that the pouch / compartment undergoes loss of its physical integrity. If desired,
flavoring ingredienfs, disintegration aids, and other desired components, may be incorporated
within, or applied to, the material.

Such a carrier, as previously disclosed, whether implementing a tubular member comprised
of a pouch material or a sheet material, having the microcapsule objects incorporated therein may
be produced, for example, using particular, suitably modified, “stick pack” vertical form-fill-seal
pouch machines produced, for example, by Inever, Apex Korea, Leonhard, Visual Packaging LP,
and Chung Shan Machinery. More particularly, such “stick pack” machines could be suitably
modified to eliminate the separation of the filled pouches into individual stick packs. In such
instances, the continuous tubular member may have regularly spaced pouches or compartments
separated by an elongate lateral sealed area or an empty pouch/compartment sealed on opposing
longitudinal ends thereof.

In some aspects, a suitably modified stick pack machine may be implemented to produce
the continuous wrapped filter rod itself. For example, the tubular member may be comprised of a
strip of wrapping material (e.g., non-porous paper plug wrap), wherein the formed paper “tube”
may be filled in alternating sections or portions with microcapsules objects and filter material, such
as cellulose acetate. An adhesive, such as cold glue or hot melt glue, could be applied to the plug
wrap to form and seal the tubular member and/or to hold the filter material in place therein. In
other instances, the plug wrap could be pre-coated with a heat activated adhesive. Of course, in so
modifying the stick pack machine to directly form the continuous filter rod incorporating the
microcapsule objects, the periodic lateral seals (i.e., flattened end seals common on standard “stick
pack” packages) would not be used.

In still other aspects, a suitably modified stick pack machine may be implemented to
produce discrete carrier units each having at least a portion of the plurality of microcapsule objects
disposed therein. That is, in some instances, the carrier 600 may comprise a discrete unit, such as

an individual pouch or compartment (see, e.g., FIG. 3), as previously disclosed, or a container
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member 700 such as a capsule member or cartridge member (see, e.g., FIG. 4). In such instances,
the insert forming unit 400 may be configured to engage a discrete group of the microcapsule
objects 500 with a respective discrete unit of the carrier or container member 700. In instances of
discrete units of the carrier / container member, the insertion unit may further comprises an
insertion facilitation device configured to interact with the carrier unit / container member to direct
the carrier unit / container member having the at least a portion of the plurality of microcapsule
objects therein into the rod member using a force greater than a gravitational force. That is, the
insertion unit may be configured, for example, to implement pneumatic pressure or any other
suitable motivational force to actively urge the carrier unit / container member into the continuous
rod member during the insertion process. Such insertion of discrete units into a filter rod member
may be accomplished, for example, using apparatuses and methods as disclosed in U.S. Pat. No.
7,972,254 to Stokes et él. and U.S. Pat. App. Pub. No. 2010/0101589 to Nelson et al.; both of
which are incorporated herein in their entirety by reference. Accordingly, details of such
apparatuses and methods as directed to discrete unit insertion into filter rod members are not
addressed in detail herein for brevity, but will be appreciated by one skilled in the art.

In any instance, a continuous carrier member 600 having such longitudinally spaced-apart
pouches/compartments 620, 640 each having microcapsule objects 500 disposed therein may be
inserted into the continuous filter rod 220, as previously disclosed. That is, the insertion unit 214
may be configured to insert a continuous supply of the carrier carrying the microcapsule objects
into the continuous supply of a filter material such that the continuous rod member includes the
carrier and associated microcapsule objects therein. Such insertion of a continuous carrier member
into a continuous filter rod may be accomplished in different manners, as will be appreciated by
one skilled in thé art, wherein such an insertion process may be disclosed, for example, in U.S.
Patent No. 7,740,019 to Nelson et al. As such, the resulting continuous filter rod 220 may be
appropriately subdivided into filter elements 205 such that each filter element includes at least a
portion of the carrier having at least a portion of the plurality of microcapsule objects disposed
therein.

According to additional aspects of the present disclosure, the continuous carrier member
600 may take many different forms. For example, in some instances, the carrier may comprise a
continuous corrugated member 740 (i.e., a continuous sheet member having a sinusoidal profile
with regularly spaced peaks and troughs) as shown, for example, in FIG. 5. In such instances, the
insert forming unit 400 may be configured to deposit at least a portion of the plurality of
microcapsule objects 500 into regularly-spaced troughs 750 along a continuous corrugated member

740. Ifnecessary or desired, the continuous corrugated member 740 may have, for example, an
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appropriate adhesive material (not shown) disposed within the troughs 750 thereof so as to facilitate
retention of the microcapsule objects 500 therein.

In other instances, the carrier may comprise, for example, a continuous sheet member and,
more particularly, a flat sheet member, schematically represented as element 800 in FIG. 6. In such
instances, the insert forming unit 400 may be configured to continuously deposit at least a portion
of the plurality of microcapsule objects 500 along a continuous sheet member 800. In some
particular aspects, the sheet member 800 may have an adhesive material (not shown) associated
therewith, such that the at least a portion of the plurality of microcapsule objects 500 adhere
thereto. The microcapsule objects 500 may be continuously deposited along the continuous sheet
member 800, such that the microcapsule objects 500 form a layer extending therealong without
definable breaks or interruptions. In other instances, however, the microcapsule objects 500 may
be continuously deposited along the continuous sheet member 800 in discrete, spaced apart groups,
each comprising at least a portion of the plurality of microcapsule objects 500, as shown, for
example, in FIG. 7.

In similar aspects, the carrier may comprise, for example, a continuous web member (i.e.,
cellulose acetate filter tow) as shown, for example, as element 850 in FIG. 8. In such aspects, the
insert forming unit 400 may be configured to continuously deposit at least a portion of the plurality
of microcapsule objects 500 into interaction with a continuous web member 850 such that the at
least a portion of the plurality of microcapsule objects 500 is dispersed and/or suspended therein. If
necessary or desired, an adhesive material (not shown) may be associated with the continuous web
member 850 to facilitate retention of the microcapsule objects therein once dispersed or otherwise
distributed as desired. The microcapsule objects 500 may be continuously deposited along the
continuous web member, such that the microcapsule objects are continuously dispersed therealong
without definable breaks or interruptions. In other instances, however, the microcapsule objects
500 may be continuously deposited along the continuous web member 850 in discrete, spaced apart
groups, each comprising at least a portion of the plurality of microcapsule objects, such that the
microcapsules are essentially locally dispersed in spaced apart groups along the continuous web
member. If necessary or desired, the insert forming unit 400 may be further configured to wrap the
continuous web member 850 having the at least a portion of the plurality of microcapsule objects
500 dispersed therein about a continuous elongate rod member 860 or other appropriate structure,
with the continuous elongate rod member 860 providing a support structure for the continuous web
member 850, for example, during insertion thereof into the continuous rod member 220 (see, e.g.,
FIG. 9) In some instances, such an elongate rod member 860 may be configured to be non-

effectual or minimally effectual with respect to the mainstream smoke drawn through the filter
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element. In still other instances, such an elongate rod member 860 may be configured to be
degradable once the continuous web member having the at least a portion of the plurality of
microcapsule objects dispersed therein is inserted into the continuous rod member 220.

In further similar aspects, the carrier may comprise, for example, a continuous strand
member (i.e., a thread, a string, or other suitable filamentary member) as schematically represented,
for example, as element 800 in FIG. 7. In such aspects, the insert forming unit 400 may be
configured to continuously deposit at least a portion of the plurality of microcapsule objects 500
along a continuous elongate strand member 800. In some particular aspects, the elongate strand
member may have an adhesive material (not shown) associated therewith, such that the at least a
portion of the plurality of microcapsule objects adhere thereto. The microcapsule objects 500 may
be continuously deposited along the continuous strand member, such that the microcapsule objects
form a chain extending therealong without definable breaks or interruptions. In other instances,
however, the microcapsule objects 500 may be continuously deposited along the continuous strand
member in discrete, spaced apart groups, each comprising at least a portion of the plurality of
microcapsule objects, so as to form a series of groups interconnected by the strand member.

During use, contact of the microcapsule objects with moisture present in the user's mouth
may cause a microcapsule object to soften, lose its physical integrity, and release the flavoring
ingredient(s) within the user's mouth. In other instances, the microcapsule object(s) may be
purposefully crushed by application of pressure to release the flavoring ingredient(s). Such a
release of flavoring ingredient may alter or enhance the flavor of the product or the smoke drawn
therethrough, as well as extend the period of time that a user may enjoy the product. In certain
instances, however, it may be necessary or desirable to include a provision in the continuous rod
member 220 for facilitating deployment of the microcapsule objects for the intended purpose of
altering the mainstream smoke drawn through the filter element. For example, in some instances,
the relatively small size of the microcapsule objects my hinder rupture thereof to release the agent
carried thereby. That is, it may be difficult for the smoker to rupture the microcapsule object by
pressure applied by the smoker’s fingers to the filter element including the microcapsule object.
Interaction between adjacent microcapsule objects may facilitate rupture of one or more of the
microcapsule objects in such instances, but may not always provide the solution.

As such, in some aspects, one of the insertion unit 214 and the insert forming unit 400 may
be further configured to associate a rupture-facilitating device 880 (see, e.g., FIG. 10) with the
microcapsule objects in the continuous rod member 220 / filter element, wherein the rupture-
facilitating device 880 may be configured to facilitate rupture of at least a portion of the

microcapsule objects upon interaction therebetween. For instance, an “anvil” or other suitable
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relatively-hard object may be inserted into the continuous rod member 220 / filter element as the
rupture-facilitating device so as to be disposed among or adjacent to the microcapsule objects 500.
In such instances, the smoker would exert pressure on the microcapsule object, wherein the
pressure would be opposed by the relatively-hard object in order to facilitate rupture of the
microcapsule object. For example, in some aspects, the elongate rod member 860, previously
disclosed, may be appropriately conﬁgured as the relatively hard object opposing the pressure
against the microcapsule object(s), as shown, for instance, in FIGS. 9A and 9B. FIG. 9A
schematically illustrates one example where the elongate rod member 860 extends through an
entire rod portion 205 (and/or continuously through the continuous wrapped rod 220), while FIG.
9B schematically illustrates that the elongate rod member 860 may extend through a segment 205a
of arod portion 205 (i.e., as a part of a multi-component or multi-segment filter element), in each
instance with the elongate rod member 860 functioning as the rupture-facilitating device 880 or
“anvil.”

In other instances, the rupture-facilitating device may comprise, for example, an abrasive
fabric having sufficient rigidity for the smoker to rupture the microcapsule object(s) through an
abrasive interaction therewith. One skilled in the art will appreciate, however, that the particular
nature of the rupture-facilitating device may be related to various factors such as, for example, the
wall thickness of the microcapsule objects, the size(s) thereof, the particular payload carried
thereby, or the like. As such, the nature and structure of the rupture-facilitating device 880, if
included, may vary considerably from the examples disclosed herein.

In some aspects, it may be desirable for the microcapsule objects to be released from or
otherwise independent of the carrier once inserted into the filter rod member. In such instances, a
releasing unit 890 (see, e.g., FIG. 1) may be configured to release the microcapsule objects 500
from the carrier 600, once the carrier and associated microcapsule objects are disposed within the
rod member. In doing so, the releasing unit 890 may be configured to one of dissolve, disintegrate,
and degrade the carrier to release the microcapsule objects therefrom. In arrangements involving
an adhesive interacting between the microcapsule objects and the carrier, the releasing unit 890
may be configured to release, dissolve, or otherwise deactivate the adhesive to free the
microcapsule objects from the carrier.

Due, for example, to the mechanical nature of the insertion process, including the handling
of the microcapsule objects with respect to engagement thereof with the carrier, as well as inserting
the assembly into the filter rod member 220, it may be desirable in some aspects to have the
capability of inspecting the microcapsule objects within the filter rod member upon completion of

the insertion process. Accordingly, in some instances, an inspection unit 306 (see, e.g., FIG. 1)
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may be provided and arranged to inspect the rod member having the carrier and microcapsule
objects therein. In one particular aspect, the inspection unit 306 may be configured to determine
whether the frangible microcapsule objects have remained intact upon insertion into the rod
member. In instances where the capsules are filled with a liquid payload, the inspection unit 306
may comprise a moisture sensor or other appropriate sensor configured to determine whether any of
the microcapsule objects were ruptured during the insertion process, or are otherwise defective.
One skilled in the art will appreciate, however, that any such inspection system or unit may be
capable of inspecting other aspects of the microcapsule objects inserted within the filter rod
member. For instance, such an inspection unit may be configured to determine, for example, the
number of microcapsule objects disposed within the filter rod member, the distribution of the
microcapsule objects, the disposition/alignment of the group of the microcapsule objects, and/or the
state of the carrier and/or any adhesive which may be associated therewith.

Microcapsule objects of the type disclosed herein may include an outer sheﬂ incorporating a
material such as wax, and an inner payload incorporating an aqueous or non-aqueous liquid (e.g., a
solution or dispersion of at least one flavoring ingredient within water or an organic liquid such as
an alcohol or oil, or a mixture of water and a miscible liquid like alcohol or glycerin). Exemplary
flavoring agents that can be encapsulated within the microcapsule objects for incorporation within
the filter element can be natural or synthetic, and the character of these flavors can be described,
without limitation, as fresh, sweet, herbal, confectionary, floral, fruity or spice. Specific types of
flavors include, but are not limited to, vanilla, coffee, chocolate, cream, mint, spearmint, menthol,
peppermint, wintergreen, lavender, cardamom, nutmeg, cinnamon, clove, cascarilla, sandalwood,
ﬁoney, jasmine, ginger, anise, sage, licorice, lemon, orange, apple, peach, lime, cherry, and
strawberry. See also, Leffingwill et al., Tobacco Flavoring for Smoking Products, R. J. Reynolds
Tobacco Company (1972). Flavorings also can include components that are considered
moistening, cooling or smoothening agents, such as eucalyptus. These flavors may be provided
neat (i.e., alone) or in a composite (e.g., spearmint and menthol, or orange and cinnamon).
Composite flavors may be combined in a single microcapsule object as a mixture, or as components
of multiple microcapsule objects. Preferably, the microcapsule objects do not incorporate any
tobacco within their outer shells, or within their inner payload regions. However, if desired, other
embodiments of microcapsule objects may incorporate tobacco (e.g., as finely group tobacco pieces
and/or tobacco extracts) within their outer shells and/or within their inner payload regions. See, for
example, U.S. Pat. No. 7,836,895 to Dube et al.

In some aspects, the payload is a mixture of a flavoring agent and a diluting agent or carrier.

The preferred diluting agent is a triglyceride, such as a medium chain triglyceride, and more
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particularly a food grade mixture of medium chain triglycerides. See, for example, Radzuan et al.,
Porim Bulletin, 39, 33-38 (1999). The amount of flavoring and diluting agent within the
microcapsule object may vary. In some instances, the diluting agent may be eliminated altogether,
and the entire payload can be composed of flavoring agent. Alternatively, the payload can be
almost entirely comprised of diluting agent, and only contain a very small amount of relatively
potent flavoring agent. In one embodiment, the composition of the mixture of flavoring and
diluting agent is in the range of about 5 percent to about 75 percent flavoring, and more preferably
in the range of about 5 to about 25 percent flavoring, and most preferably in the range of about 10
to about 15 percent, by weight based on the total weight of the payload, with the balance being
diluting agent.

The crush strength of the microcapsule objects is sufficient to allow for normal handling
and storage without significant degree of premature or undesirable breakage. The crush strength of
the microcapsule objects also is sufficiently low so as to allow the smoker to readily break in a
purposeful manner during use of the cigarette a significant number of the microcapsule objects
within the filter element. In other instances, however, the rupture-facilitating device may be
provided, if necessary or desired. Providing microcapsule objects that possess both suitable
integrity and ability to rupture can be determined by experimentation, depending upon factors such
as capsule size and type, and may be a matter of design choice. See, for example, U.S. Pat. No.
7,479,098 to Thomas et al., which is incorporated herein by reference.

Preferred cigarettes of the present disclosure exhibit desirable resistance to draw. For
example, an exemplary cigarette exhibits a pressure drop of between about 50 and about 200 mm
water pressure drop at 17.5 cc/sec. air flow. Preferred cigarettes exhibit pressure drop values of
between about 60 mm and about 180, more preferably between about 70 mm to about 150 mm,
water pressure drop at 17.5 cc/sec. air flow. Typically, pressure drop values of cigarettes are
measured using a Filtrona Cigarette Test Station (CTS Series) available form Filtrona Instruments
and Automation Ltd.

Filter elements of the present disclosure can be incorporated within the types of cigarettes
set forth in US Pat. Nos. 4,756,318 to Clearman et al.; 4,714,082 to Banerjee et al.; 4,771,795 to
White et al.; 4,793,365 to Sensabaugh et al.; 4,989,619 to Clearman et al.; 4,917,128 to Clearman et
al.; 4,961,438 to Korte; 4,966,171 to Serrano et al.; 4,969,476 to Bale et al.; 4,991,606 to Serrano et
al.; 5,020,548 to Farrier et al.; 5,027,836 to Shannon et al.; 5,033,483 to Clearman et al.; 5,040,551
to Schlatter et al.; 5,050,621 to Creighton et al.; 5,052,413 to Baker et al.; 5,065,776 to Lawson;
5,076,296 to Nystrom et al.; 5,076,297 to Farrier et al.; 5,099,861 to Clearman et al.; 5,105,835 to
Drewett et al.; 5,105,837 to Barnes et al.; 5,115,820 to Hauser et al.; 5,148,821 to Best et al.;
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5,159,940 to Hayward et al.; 5,178,167 to Riggs et al.; 5,183,062 to Clearman et al.; 5,211,684 to
Shannon et al.; 5,240,014 to Deevi et al.; 5,240,016 to Nichols et al.; 5,345,955 to Clearman et al.;
5,396,911 to Casey, Ill et al.; 5,551,451 to Riggs et al.; 5,595,577 to Bensalem et al.; 5,727,571 to
Meiring et al.; 5,819,751 to Barnes et al.; 6,089,857 to Matsuura et al.; 6,095,152 to Beven et al;
and 6,578,584 Beven; which are incorporated herein by reference. For example, filter elements of
the present disclosure can be incorporated within the types of cigarettes that have been
commercially marketed under the brand names “Premier” and “Eclipse” by R. J. Reynolds Tobacco
Company. See, for example, those types of cigarettes described in Chemical and Biological
Studies on New Cigarette Prototypes that Heat Instead of Burn Tobacco, R. J. Reynolds Tobacco
Company Monograph (1988) and Inhalation Toxicology, 12:5, p. 1-58 (2000); which are
incorporated herein by reference.

One skilled in the art will also appreciate that the microcapsule objects referenced herein
may be exemplary of a general micro-scale object that may benefit from the disclosure herein with
respect to insertion into a filter element of a smoking article. For instance, other micro-scale
objects which may be applied according to the disclosure herein include, for example, beads,
pellets, rods, or other shaped items or combinations thereof designed to deliver a pre-determined,
concentrated amount of a smoke-altering ingredient to the user. In some examples, representative
types of materials and ingredients useful for the manufacture of essentially water insoluble flavored
beads, strands or pellets may be found within the filters of cigarettes available as Camel Dark Mint,
Camel Mandarin Mint, Camel Spice Crema, Camel Izmir Stinger, Camel Spice Twist, Camel
Mandalay Lime and Camel Aegean Spice by R. J. Reynolds Tobacco Company. The micro-scale
object preferably is shaped and of a texture that provides for comfortable and convenient use.

Many modifications and other aspects of the disclosure set forth herein will come to mind to
one skilled in the art to which this disclosure pertains having the benefit of the teachings presented
in the foregoing descriptions and the associated drawings. For example, in some instances, the
microcapsule objects may be inserted directly into the continuous rod member 220 / filter element,
without being associated with a “carrier” as otherwise disclosed herein. As previously disclosed,
an insertion facilitation device 400 may be configured to interact with the carrier unit / container
member to direct the carrier unit / container member having the at least a portion of the plurality of
microcapsule objects therein into the rod member using a force greater than a gravitational force.
That 1s, the insertion unit may be configured, for example, to implement pneumatic pressure or any
other suitable motivational force from a source 900 to actively urge the carrier unit / container

member into the continuous rod member during the insertion process (see, e.g., FIG. 11).
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In some aspects, such a concept may similarly be implemented with respect to the
microcapsule objects themselves. That is, the microcapsule objects may, in some instances, be
inserted directly into the continuous rod member 220. In order to accomplish such insertion of
microcapsule objects, an appropriately modified apparatus may be implemented of the type
disclosed, for example, in U.S. Pat. Nos. 7,115,085; 7,654,945; and 7,833,946 to Deal or U.S. Pat.
App. Ser. No. 12/874,420, to Novak et al., filed September 2, 2010.

More particularly, in order to directly insert the microcapsule objects into the continuous
rod member, an appropriate apparatus for forming a cigarette filter rod member defining a
longitudinal axis, may include a rod-forming unit configured to form a continuous supply of a filter
material into a continuous cylindrical rod member; and an insertion unit configured to introduce a
plurality of frangible microcapsule objects directly into the rod member at discrete locations
therealong. In one aspect, such an insertion unit 950 (see, e.g., FIG. 11) may comprise a repository
960 configured to contain a plurality of microcapsule objects 500, wherein the repository may be in
communication with at least one tapered channel (i.e., a funnel member), as shown, for example, as
element 970 in FIG. 11, extending therefrom toward the rod member 220. In such instances, the at
least one tapered channel 970 may be configured to deliver a discrete group of at least a portion of
the plurality of microcapsule objects from the repository 960 directly into the rod member at one of
the discrete locations therealong. That is, the insertion unit may be configured to deliver a metered
amount of the microcapsule objects from the repository (i.e., a hopper) and through the at least one
tapered channel (i.e., a funnel) directed into the rod member as a charge or discrete group of such
microcapsule objects. If necessary or desired, a motivating force such as, for example, a pneumatic
charge from a source 900, may be applied through the at least one tapered channel 970 in order to
urge the discrete group of such microcapsule objects into the continuous rod member 220.

In other aspects, the insertion unit may comprise a repository (i.e., a hopper) for receiving
the plurality of microcapsule objects, and defining a plurality of cavities arranged in a substantially
circular formation. An arm member may be operably engaged with the repository and configured
to be rotatable therein to direct at least a portion of the plurality of microcapsule objects within the
repository into the cavities. A charge delivery device may be operably engaged with the repository
and configured to serially engage each cavity defined thereby to direct the at least a portion of the
microcapsule objects therefrom directly into the rod member at one of the discrete locations
therealong. Such an insertion unit may be provided through suitable modification of the type of
apparatus disclosed, for example, in U.S. Pat. App. Ser. No. 12/874,420, to Novak et al. (directed to
an apparatus and method for directing one or more objects into a snus pouch), filed September 2,

2010, the contents of which are incorporated herein in their entirety by reference.
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In yet other aspects, the insertion unit may comprise a repository (i.c., a hopper) configured
to contain the plurality of microcapsule objects. The repository may be in communication with at
least one pneumatic delivery device extending therefrom toward the rod member, wherein the at
least one pneumatic delivery device may be configured receive at least a portion of the
microcapsule objects and to deliver a discrete group of the at least a portion of the plurality of
microcapsule objects, using pneumatic pressure (i.e., pneumatic “direct injection” tubes) from
source 900 (see, e.g., FIG. 11) directly into the rod member 220 at one of the discrete locations
therealong.

In any instance, aspects of the present disclosure are particularly configured to provide
microcapsule objects and to place discrete groups of such microcapsule objects within a continuous
cigarette filter rod member, at discrete locations therealong, such that a desired arrangement of a
discrete group of at least a portion of a plurality of microcapsule objects per cigarette filter element
portion of the rod member is obtained when the continuous cigarette filter rod member is
subdivided to form discrete filter element portions.

Therefore, it is to be understood that the disclosure is not to be limited to the specific
aspects disclosed and that modifications and other aspects are intended to be included within the
scope of the appended claims. Although specific terms are employed herein, they are used in a

generic and descriptive sense only and not for purposes of limitation.

23



10

15

20

25

30

WO 2013/049169 PCT/US2012/057290

THAT WHICH IS CLAIMED:

1. An apparatus for forming a cigarette filter rod member defining a
longitudinal axis, the apparatus comprising:
a rod—fonning unit configured to form a continuous supply of a filter material into a
continuous cylindrical rod member; and
an insertion unit configured to at least one of insert a carrier carrying a plurality of frangible
microcapsule objects into the rod member, and introduce a plurality of frangible microcapsule

objects directly into the rod member at discrete locations therealong.

2. An apparatus according to Claim 1, further comprising a rod-dividing unit
configured to divide the rod member into a plurality of rod portions along the longitudinal axis
thereof such that each rod portion includes at least a portion of the plurality of microcapsule objects

carried by the carrier.

3. An apparatus according to Claim 1, further comprising an insert forming unit
configured to engage the microcapsule objects with the carrier, wherein the insert forming unit is
optionally configured to at least one of:

engage a discrete group of the microcapsule objects with a respective discrete unit of the

carrier; and

engage discrete groups of the microcapsule objects with a continuous supply of the carrier

such that the groups are regularly spaced apart therealong.

4. An apparatus according to Claim 1, wherein the carrier comprises one of a pouch
member, a capsule member, a cartridge member, a strand, a tubular member, a continuous elongate
member, a carrier matrix, a continuous strip member, a continuous corrugated member, and

combinations thereof.

5. An apparatus according to Claim 1, wherein the insertion unit is further configured
to insert a continuous supply of the carrier carrying the microcapsule objects into the continuous
supply of a filter material such that the continuous rod member includes the carrier and associated

microcapsule objects therein.
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6. An apparatus according to Claim 3, wherein the insert forming unit is configured to
form at least one of:
a plurality of discrete pouches at regularly spaced intervals along a continuous tubular
member comprised of a pouch material; and
a plurality of discrete compartments at regularly spaced intervals along a continuous tubular
member comprised of a sheet material, the insert forming unit being further
configured to deposit at least a portion of the plurality of microcapsule objects in

each pouch or compartment during formation thereof.

7. An apparatus according to Claim 3, wherein the insert forming unit is configured to
at least one of:

deposit at least a portion of the plurality of microcapsule objects into regularly-spaced
troughs along a continuous corrugated member;

continuously deposit at least a portion of the plurality of microcapsule objects along a
continuous sheet member, the sheet member having an adhesive material associated
therewith, such that the at least a portion of the plurality of microcapsule objects
adhere thereto;

continuously deposit at least a portion of the plurality of microcapsule objects into
interaction with a continuous web member such that the at least a portion of the
plurality of microcapsule objects is dispersed therein, the insert forming unit being
further configured to wrap the continuous web member having the at least a portion
of the plurality of microcapsule objects dispersred therein about a continuous
elongate rod member providing a support structure therefor;

continuously deposit at least a portion of the plurality of microcapsule objects along a
continuous elongate strand member, the elongate strand member having an adhesive
material associated therewith, such that the at least a portion of the plurality of
microcapsule objects adhere thereto; and

deposit at least a portion of the plurality of microcapsule objects into each of a plurality of
container members, each container member comprising one of a capsule member

and a cartridge member.

8. An apparatus according to Claim 7, wherein the insertion unit further comprises an

insertion facilitation device configured to interact with the container members to direct the
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container member having the at least a portion of the plurality of microcapsule objects therein into

the rod member using a force greater than a gravitational force.

9. An apparatus according to Claim 3, wherein one of the insertion unit and the insert
forming unit is further configured to associate a rupture-facilitating device with the microcapsule
objects, the rupture-facilitating device being configured to facilitate rupture of at least a portion of

the microcapsule objects upon interaction therebetween.

10. © An apparatus according to Claim 1, wherein the insertion unit comprises a
repository configured to contain the plurality of microcapsule objects, the repository being in
communication with at least one tapered channel extending therefrom toward the rod member, the
at least one tapered channel being configured to deliver a discrete group of at least a portion of the
plurality of microcapsule objects from the repository directly into the rod member at one of the

discrete locations therealong,

11. An apparatus according to Claim 1, wherein the insertion unit comprises a
repository configured to contain the plurality of microcapsule objects, the repository being in
communication with at least one pneumatic delivery device extending therefrom toward the rod
member, the at least one pneumatic delivery device being configured receive at least a portion of
the microcapsule objects and to deliver a discrete group of the at least a portion of the plurality of
microcapsule objects, using pneumatic pressure, directly into the rod member at one of the discrete

locations therealong.

12. An apparatus according to Claim 1, wherein the insertion unit further comprises:

arepository for receiving the plurality of microcapsule objects, and defining a plurality of
cavities arranged in a substantially circular formation;

an arm member operably engaged with the repository and configured to be rotatable therein
to direct at least a portion of the plurality of microcapsule objects within the
repository into the cavities; and

a charge delivery device operably engaged with the repository and configured to serially
engage each cavity defined thereby to direct the at least a portion of the
microcapsule objects therefrom directly into the rod member at one of the discrete

locations therealong.
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13. An apparatus according to Claim 1, further comprising a releasing unit configured to
release the microcapsule objects from the carrier, once the carrier and associated microcapsule
objects are disposed within the rod member, wherein the releasing unit is optionally configured to

one of dissolve, disintegrate, and degrade the carrier to release the microcapsule objects therefrom.

14. An apparatus according to Claim 1, further comprising an inspection unit arranged
to inspect the rod member having the carrier and microcapsule objects therein, the inspection unit
being configured to determine whether the frangible microcapsule objects have remained intact
upon insertion into the rod member, wherein the inspection unit optionally comprises a moisture

S€Nsor.

15. A method of forming a cigarette filter rod member defining a longitudinal axis,

using an apparatus according to any one of Claims 1-14.
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