
I SMOKING ARTICLES ENHANCED TO DELIVER ADDITIVES
INCORPORATED WITHIN ELECTROSPUN MICROFIBERS AND
NANOFIBERS, AND RELATED METHODS BACKGROUND 5The taste
of mainstream smoke from smoking articles containing
tobacco can be enhanced by incorporating various
flavor-enhancing agents ("flavorants") as additives
into smoking articles. For instance, tobacco smoke
passing through a carbon sorbent material can lose
favorable taste attributes. Thus, adding various
flavorants back into tobacco smoke to replace lost
flavorants is desirable. However, the enhancement in
the taste of smoking articles io by known methods is
not long-lasting and may result in products having
inconsistent flavor. Volatile flavors incorporated
into smoking products are not stably retained.
Flavorants inadvertently migrate into sorbents of
cigarette filters capable of removing gas-phase
constituents. Flavorants superficially applied to
either the tobacco-containing portion or the
packaging portion of cigarette products are
irreversibly lost. Furthermore, flavorant molecules
15 may be chemically modified at high internal
temperatures generated during smoking use, and may
produce byproducts that exhibit one or more
undesirable tastes. Thus, there is a continuing
interest in producing tobacco-containing, smoking
articles that are modified to provide consistent and
controlled delivery of a large variety of additives,
including flavorants and/or non-flavorant additives,
to smokers during uee. 20 SUMMARY        According to
a first aspect of the invention, there is provided a
filter component for a smoking article, the filter
component comprising: an electrospun fiber that
comprises: at least one type of flavorant; and at
least one type of polymer. 25According to a second
aspect of the invention, there is provided a method
for manufacturing a filter component for a smoking
article, The method comprising incorporating at least
one electrospun fiber into a filter component,
wherein the electrospun fiber is produced by
electrospinning at least one type of flavorant and at
least one type of polymer. In several embodiments,
various methods for producing different types of
fibers by 30 electrospinning are described. The
fibers produced by electrospinning include
microfibers in a micro-scaled range, nanofibers in a
nano-scaled range, and mixtures of microfibers and
nanofibers. The manufactured fibers can be
incorporated into various filter components for
producing a large variety of flavor-enhanced smoking
articles. In various embodiments, a filter component
comprises a set of fibers, in which all or a portion
of the fibers can be produced by 35 electrospinning,
and the fibers are arranged to align in parallel with
the inflow direction of the mainstream smoke.  



In another embodiment, a fiber produced by
electrospinning is incorporated into a filter
component of a smoking article, in which the fiber
comprises at least one polymeric material that
encapsulates or supports the retention of at least
one type of a flavorant and/or a non-fiavorant
additive. 5In another embodiment, a "core-shell"
fiber produced by electrospinning is incorporated
into a filter component of a smoking article, in
which the "core-shell" fiber comprises at least one
type of a flavorant and/or a non-flavorant additive
as an inner core, and at least one polymeric material
as an outer shell that encapsulates the contents of
the inner core.  WO 2008/015573PCT/1112007/003096 2
In another embodiment, a "two-phase" matrix fiber
produced by electrospinning is incorporated into a
filter component of a smoking article, in which the
"two-phase" matrix fiber comprises at least one
polymeric material in a continuous phase and at least
one type of a flavorant and/or a non-flavorant
additive in a dispersed phase in the form of a
micro-emulsion.  5 In another embodiment, a
"hollow-core fiber produced by electrospinning is
incorporated into a filter component of a smoking
article, in which the "hollow-core" fiber comprises a
sacrificial polymer or a non-sacrificial polymer as a
shell. The interior surface of the polymeric shell
bonds to at least one type of a flavorant and/or a
non-flavorant additive that can be released,
partially or completely, by interactions with
constituents in the mainstream to smoke.        In
another embodiment, a "residual-core" fiber produced
by electrospinning is incorporated into a filter
component of a smoking article, in which the
"residual-core" fiber comprises a sacrificial polymer
or a non-sacrificial polymer as a core. The exterior
surface of the polymeric core bonds to at least one
type of a flavorant and/or a non-flavorant additive.
15 BRIEF DESCRIPTION OF THE DRAWINGS     FIG. I is a
schematic of an exemplary electrospinning apparatus
for producing fibers; FIG. 2A is a schematic of a
do-axial electrospinning apparatus for producing
multi-component fibers; 20FIG. 2B is a schematic of a
"core-shell" fiber produced by co-axial
electrospinning'        FIG. 3A is a schematic of a
"core-shell" fiber produced by co-axial
electrospinning, in which the fiber can be modified
to encapsulate different flavorants and/or
non-flavorant additives; 



FIG. 38 is a schematic of a partially exploded view
of the core of the "core-shell" fiber 25 illustrated
in FIG. 3A, in which the core contains two different
flavorants and/or non-flavorant additives;
FIG. 4A is a schematic of a spinneret that includes a
single capillary that can extrude a "two-phase"
matrix fiber produced by co-axial electrospinning;
FIG. 4B is a schematic of a partially exploded view
of the "two-phase" matrix fiber 30 illustrated in
FIG. 4A, in which the "two-phase" matrix fiber
comprises a polymer matrix as a first phase and a
droplet of flavorants and/or non-flavorant additives
as a second phase; 5A is a schematic of a co-axial
electrospinning apparatus for producing "hollow-core"
fibers; FIG. 5B is a schematic of a "core-shell"
fiber produced by co-axial electrospinning that can
be further modified to produce a "hollow-core" fiber;
35FIG. 5C is a schematic of a "hollow-core" fiber
produced after removing the core section of the
"core-shell" fiber illustrated in FIG. 5B;  WO
20081015573PCT1LB2007/003096 3       FIG. 6A is a
schematic of a co-axial electrospinning apparatus for
producing "residual-core" fibers;       FIG. 6B is a
schematic of a "core-shell" fiber produced by
co-axial electrospinning that can be further modified
to produce a "residual-core" fiber; 5FIG. 6C is a
schematic of a "residual-core" fiber produced after
removing the shell section of the "core-shell" fiber
illustrated in FIG. 6B; FIG. 7A is a schematic of a
set of fibers in alignment; 



FIG. 7B is a schematic of a partially exploded
perspective view of a cigarette showing an
arrangement of a set of fibers in alignment within a
cigarette filter;        FIG. 8 is a schematic of a
partially exploded perspective view of a cigarette
showing various subsections of a cigarette that can
be modified to incorporate a set of fibers produced
by co-axial electrospinning;          FIG. 9 is a
partially exploded perspective view of a cigarette
showing various subsections of a cigarette that can
be modified to incorporate a set of fibers produced
by co-15 axial electrospinning. DETAILED DESCRIPTION
Smoking articles containing tobacco, such as
cigarettes, can be manufactured to contain various
additives, including flavorants and non-flavorant
additives such as cooling agents, 20 diluents, and
aerosol formers, that can be added directly to a
tobacco blend during processing. An improved method
is provided for stabilizing the incorporation of
additives into such smoking articles by encapsulating
the additive molecules into stable forms of fiber,
and by incorporating a large number of such stable
fibers into various subsections of smbking articles.
The described methods can produce smoking articles
containing additives that exhibit an increased shelf
life so 25 that such smoking products can deliver
more flavor to users compared to smoking products
manufactured by other known methods. Various
embodiments of the present invention provide methods
for introducing additives of interest into a filter
component of a smoking article by incorporating
fibers that encapsulate a large variety of additives
within the subcompartments or substructures of the
manufactured 30 fibers. Furthermore, the manufactured
fibers can be electrostatically arranged within a
filter component of a smoking article during the
manufacture process. By modifying the various
parameters that control the electrospinning process,
a diverse set of fibers can be manufactured that vary
in composition, in substructural organization, and in
dimension. Additives suitable for incorporation into
various filter components of smoking articles include
flavor-enhancing agents 35 ("flavorants") and/or any
agent exhibiting chemical or physical properties of
interest ("non- flavorants") that may be optionally
included within the manufactured fibers to achieve a
desired 



WO 2008/015573PCT/IB2007/003096 product. Examples of
non-fiavorants include cooling agents, diluents,
aerosol formers, and many other equivalents.
In the present disclosure, the terms "fiber" or
'fibers" refer to a material, or a form of a
material, that can be produced by electrospinning
processes. The material comprises at least 5 one
polymeric material that encapsulates or supports the
retention of at least one type of a flavorant or a
non-flavorant within the fiber. The polymeric
material provides a supporting structure for
encapsulating at least one type of flavorant or
non-flavorant additive. The fibers that can be
produced by various electrospinning processes
described below include "microfibers" in a
micro-scaled range (measured in units of micrometer
or pm), "nanofibers" in a o nano-scaled range
(measured in units of nanometer or nm), and various
mixtures of microfibers and nanofibers. The
microfibers in the micro-scaled range include fibers
having an outer diameter from about 100nm to about
50pm, from about 100nm to about 40pm, from about
100nm to about 30pm, from about 100nm to about 20pm,
from about 100nm to about 10pm, from about 100nm to
about 5pm, from about 100nm to about 4pm, from about
100nm to about 15 3pm, from about 100nm to about 2pm,
from about 100nm to about 1pm. The nanofibers in the
nano-scaled range include fibers having an outer
diameter from about mm to about 100nm, from about lnm
to about 95nm, from about lnm to about 90nm, from
about lnm to about 85nm, from about lnm to about
80nm, from about lnm to about 75nm, from about lnm to
about 70nm, from about lnm to about 65nm, from about
lnm to about 60nm, from about lnm to about 55nm, 20
from about lnm to about 50nm, from about lnm to about
45nm, from about lnm to about 40nm, from about lnm to
about 35nm, from about lnm to about 30nm, from about
1nm to about 25nm, from about mm to about 20nm, from
about mm to about 15nm, from about mm to about 10nm,
from about 1nm to about 5nm. In one preferred
embodiment, the fibers have an outer diameter in a
range from about 20nm to about 10pm. In another
preferred embodiment, the fibers have 25 an outer
diameter in a range from about 20nm to about 3pm.
FIG. 1 is a schematic of an exemplary electrospinning
apparatus for producing fibers. In FIG. 1, the
exemplary apparatus includes a source for providing a
continuous supply of a flowable material that must
pass through a syringe pump 11 and a syringe needle
12. An electrostatic field is generated by a DC
high-voltage power source 13 applied to the syringe
30 needle 12. From the electrostatic field, the
flowable material that emerges is an unstable,
continuous jet of material in the form of a fiber 14
that can be attached to a grounded, cylindrical
target collector 15. The grounded target collector 15
is capable of rotation and translation along its
axis. FIG. 2A is a schematic of a co-axial
electrospinning apparatus for producing multi- 35
component fibers. In FIG. 2A, a spinneret 200 is
shown comprising two co-axial capillaries, in which
an inner capillary 201 along the center axis is
loaded with a first material 203 that forms a core of
a fiber, and an outer capillary 202 concentrically
surrounding the inner capillary 201 is  WO
20081015573PC171132007/003096 



loaded with a second material 204 that forms the
outer shell of a fiber. Within the spinneret 200, the
flowable materials 203 and 204 are under capillary
forces. The flowable materials 203 and 204 in both
capillaries can be maintained at a high potential
relative to a grounded target 206 such as a
collection plate, for example. The first flowable
material 203 of the inner capillary 201 5 and the
second flowable material 204 of the outer capillary
202 can exit the terminal edge 207 of both
capillaries, or a nozzle, and can be extruded as a
single fiber 208. The terminal edge 207 of both
capillaries can be positioned proximately, nominally,
and concentrically at an equal distance from the
grounded target 206. The first material 203 and the
second material 204 within the capillaries can be
maintained at a desired potential by applying the
potential to a io conductive spinneret, in which each
capillary is conductive but electrically isolated
from the other capillary. Alternatively, the first
and second materials, 203 and 204 respectively,
within the capillaries can be maintained at a desired
potential by applying the potential to conductive
electrodes 205 that can be inserted directly into the
material contained within each capillary. When the
electrodes are conductive, the capillaries may be
conductive or non-conductive. 15  In FIG. 2A, the
co-axial electrospinning apparatus includes a
spinneret that includes a capillary or a set of
co-axial capillaries, in which each subset of
capillaries may be designated to extrude different
flowable materials. During the electrospinning
process, a stream of material is drawn out from one
or more flowable materials by applying a strong
electric field to droplets of flowable material
formed at the opening of a spinneret. A charge is
induced into the material 20 through contact with
either a high-voltage electrode within the capillary,
or with the capillary itself. The application of a
high voltage imparts a surface charge on droplets and
elongates the droplets into fiber form. At
sufficiently high voltage, a Taylor Cone can be
formed in which a continuous jet of material is
ejected from the tip of the cone. Within the Taylor
Cone, fibers having narrow diameters can be produced
by simultaneously stretching and elongating the 25
stream of material ejected from a spinneret. The
fibers produced by electrospinning can be deposited
onto a grounded target collector. Upon deposition,
such fibers can be aligned with appropriate alignment
techniques known to persons skilled in the art of
fiber preparation.        In general, additives
selected for incorporation into fibers include any
material that can be extruded through a spinneret. In
one embodiment, additives suitable for extrusion
include 30 non-viscous forms of polymers, gels,
liquids, or melts. In another embodiment, additives
suitable for extrusion include viscous forms of
polymers, gels, liquids, or melts that can be
combined with solvents, emulsifiers, or polymerizers
to achieve a desired viscosity. Solvents capable of
dissolving an additive of interest and capable of
producing a flowable material are suitable for
electrospinning processes. For example, suitable
solvents include N,N-Dimethyl 35 formamide (DMF),
tetrahydrofuran (THF), methylene chloride, dioxane,
ethanol, chloroform, water, equivalent solvents, and
various combinations thereof. To obtain a desired
surface tension of an electrospinning fluid, various
surfactants, salts, and mixtures thereof can be added
WO 2008/015573PCT/M2007/003096 6 to the
electrospinning fluid exhibiting electric
conductivity at the lowest range. For example,
lithium chloride is suitable as an inorganic salt
that can be added to the electrospinning fluid to
increase the electric conductivity of the fluid and
is removed by evaporation during the electrospinning
process. If menthol is included as an additive of
interest, the menthol is 5 preferably combined with a
liquid solvent, such as an oil or an emulsifier, to
achieve the desired viscosity prior to the extrusion
step. Alternatively, materials can be pre-heated or
heated during the electrospinning process to achieve
the desired viscosity. In another embodiment,
suitable additives for extrusion include materials in
a solid form. For example, menthol is readily
available as a solid, and can be employed in a solid
form as an additive in manufacturing fibers io for
incorporation into smoking articles so that a desired
amount of menthol can be released through the
mainstream smoke during smoking.        For
embodiments directed to various fibers described
herein, the fibers comprise "sacrificial polymers"
and/or "nonsacrificial polymers." Sacrificial
polymers can be modified in at least two ways, by
thermal transition that results in a reversible
change in the physical state of 15 the polymer due to
an increase in the temperature of the filter
component of a smoking article (i.e., melting of the
polymer from a solid state to a liquid state), and by
chemical decomposition that results in an
irreversible chemical change of the polymer due to
interactions with constituents of mainstream smoke of
a smoking article at elevated temperatures reached
during smoking. Non-sacrificial polymers are also
subject to chemical decomposition upon interactions 



zo with constituents of mainstream smoke of a smoking
article at elevated temperatures reached during
smoking. By controlling the composition of the fiber,
a suitable combination of sacrificial polymers and
non-sacrificial polymers may be employed to produce a
fiber that Selectively releases various additives
from the retention or encapsulation within a filter
component, mediated by sacrificial and
non-sacrificial polymers. 25Sacrificial polymers
incorporated into the fibers can undergo a thermal
transition that reduces the structural integrity of a
sacrificial polymer when the temperature of the
filter component exceeds the glass transition
temperature or the melting temperature of the
sacrificial polymer. The sacrificial polymer that can
be subjected to thermal transition, by heating for
example during the manufacturing process, is selected
from the group consisting of: 30 polyetherketone,
polyoxytrimethylene, atactic polypropylene, low
density polyethylene, poly (alkyl siloxane), poly
(butylene adipate), polyacrylate, polymethacrylate,
and polyitaconate. Suitable polymers include
water-soluble polymers, or hydrolyzable polymers,
such as poly (ethylene oxide) (PEO), polylactide
(PLA), polyglycolide (PGA), polycaprolactone (PCL),
polyhydroxybutyrate (PHB), polyhydroxyvalerate
(PHBV), polyvinyl alcohol (PVA), and various 35
polyanhydrides. Other homopolymers known by persons
skilled in the art can be employed as sacrificial
polymers. In one embodiment, the structural integrity
of the sacrificial polymer subjected to thermal
transition is reduced by at least 1% from that of the
initial unsmoked state  WO
2008/015573PCT/182007/003096 7 of the filter
component. In a preferred embodiment, the structural
integrity of the sacrificial polymer subjected to
thermal transition is reduced by at least 5%, at
least 10%, at least 15%, at least 20%, at least 25%,
at least 30%, at least 35%, at least 40%, at least
45%, and at least 50% from that of the initial
unsmoked state of the filter component. 5Sacrificial
polymers incorporated into the fibers can undergo a
chemical decomposition that reduces the structural
integrity of a sacrificial polymer when the
temperature of the filter component reaches a
sufficient temperature to break chemical bonds of the
sacrificial polymer. For example, chemical
decomposition can result in the decomposition of
polymers to monomers and in the cleavage of
functional groups from monomers. Suitable sacrificial
polymers that can ro undergo a chemical decomposition
include polymers that can be subjected to thermal
decomposition at a sufficiently high temperature such
as various thermally degradable polymers and
thermally degradable epoxy resins, including
starch-based thermally degradable polymers. Examples
of suitable polymers include linear polymers, star
polymers, and cross-linked  polymers. Suitable
polymer for use as a sacrificial polymer includes any
type of polymer that 15 can be subjected to chemical
decomposition under high temperatures reached within
the smoking filter component during smoking and/or
can interact with constituents of a mainstream smoke
during smoking. In one embodiment, the structural
integrity of the sacrificial polymer subjected to
chemical decomposition is reduced by at least 1% from
that of the initial unsmoked state of the filter
component. In a preferred embodiment, the structural
integrity of the sacrificial zo polymer subjected to
chemical decomposition is reduced by at least 5%, at
least 10%, at least 15%, at least 20%, at least 25%,
at least 30%, at least 35%, at least 40%, at least
45%, and at least 50% from that of the initial
unsmoked state of the filter component.
Copolymers known by persons skilled in the art can be
employed as sacrificial polymers. Suitable copolymers
for producing a sacrificial polymer include
copolymers zs composed of monomers of homopolymers
described above and copolymers comprising both
monomers of homopolymers described above and monomers
of other types of polymers known to persons skilled
in the art. Examples of suitable copolymers include
random copolymers, graft copolymers, and block
copolymers. 



By controlling the parameters that regulate an
electrospinning process, a large variety of 30 fibers
exhibiting specialized characteristics can be
produced. A spinneret-target collector voltage, Vsc,
may be set in the 2kV to 20kV range, and is
preferably set in the 5kV to 15kV range. The distance
between the charged tip of the capillaries and the
grounded target can be set from about 3cm to 25cm,
and is preferably set from about 5cm to 20cm. A feed
rate for a polymer solution can be set from about
0.02mUhr to 2.0mUhr, and a preferred feed rate is set
35 from about 0.05mL/hr to 1.0mUhr. The feed rate of
an additive in a solution can be set from about
0.02mL/hr to 2mUhour, and a preferred feed rate is
set from about 0.05mUhour to 1mUhour. The
concentration of a polymer in solution can be set
from about 0.5 wt% to 40 wt%  WO
2008/015573Pa/1182007/003096 8 range, and is
preferably set from about 1 wt% to 10 wt% range. The
concentration of an additive can be set from about 1
wt% to 100 wt% range, and is preferably set from
about 10 wt% to 50 wt% range. The outer diameter of
the outer capillary can be set from about 0.1mm to
5mm, and is preferably set from about 0.2mm to lmm,
while the diameter of the inner 5 capillary can be
set from about 0.05 to 2 mm, and is preferably set
from about 0.07mrn to 0./mm. The capillaries may be
composed of stainless steel, glass, or polymers. When
stainless steel or other conductive capillaries are
employed, the spinneret-target collector voltage can
be applied between the collector and the capillaries.
If non-conductive capillaries are employed,
conductive electrodes may be inserted into the
liquids to promote electrical 10 contact.
Electrospinning performed according to these
parameters with a liquid feed rate of 0.5mL/hour can
result in a production rate of 20mg/hour to 500
mg/hour of fiber.        FIG. 2B is a schematic of a
"core-shell" fiber produced by co-axial
electrospinning, as another embodiment In FIG. 2B, a
"core-shell" fiber 208 representing an exemplary
two-component fiber illustrated in FIG. 2A is cut to
a desired length to produce a subsection of the 15
"core-shell" fiber 209. In FIG. 2A, when the inner
capillary 203 is loaded to contain a flavorant and/or
a non-flavorant additive as the first flowing
material and the outer capillary 204 is loaded to
contain a polymer as the second flowing material, the
electrospinning process produces a fiber comprising a
flavorant and/or a non-flavorant additive within an
inner core 210, and a polymer as an outer shell 211.
The fibers produced are nominally cylindrical in
shape and have 



20 approximately constant diameters throughout the
length of the fibers. In one preferred embodiment,
the "core-shell" fibers have an outer diameter in a
range from about 20nm to about 10pm. In another
preferred embodiment, the "core-shell" fibers have an
outer shell thickness in a range from about 20nm to
about 3pm. Various combinations of flavorants and/or
other additives can be loaded within the inner 25
capillary 201 of a spinneret as shown in FIG. 2A, and
can be encapsulated within the inner core 210 of a
fiber as shown in FIG. 2B. For example, suitable
flavorants include menthol, eugenol, spearmint,
peppermint, cocoa, vanilla, cinnamon, licorice,
citrus or other fruit flavors, and combinations
thereof. Examples of non-flavorant additives include
cooling agents, diluents, aerosol formers, and
equivalents. In a preferred embodiment, menthol is
incorporated into the 30 fibers of smoking articles
as a cooling agent and as a flavorant. FIG. 3A is a
schematic of a "core-shell" fiber produced by
co-axial electrospinning, in which the fiber can be
modified to encapsulate different flavorants and/or
non-flavorant additives, as another embodiment. In
FIG. 3A, an exemplary "core-shell" fiber that
includes a shell 30 and a core 32 is shown. The core
32 of the "core-shell" fiber can be designed to 35
encapsulate one or more flavorants and/or
non-flavorant additives into distinct sub-
compartments so that the content of the
sub-compartments remains separated as long as the
integrity of the "core-shell" fiber is not
compromised. The core 32 of the "core-shell" fiber
can  WO 2008/015573PCT/1132007/003096 9 be designed
so that multiple flavorants and/or non-flavorant
additives are alternatively arranged as illustrated
and as described in FIG. 3B below.       FIG. 3B is a
schematic of a partially exploded view of the core of
the "core-shell" fiber illustrated in FIG. 3A, in
which the core contains two different flavorants
and/or non-flavorant 5 additives, as another
embodiment. In FIG. 3B, two different additives, "A"
and "B," in a desired amount can be consecutively
loaded within a single interior capillary to produce
a fiber comprising at least two different additives,
"A" 33 and "B" 34, alternatively arranged within the
interior core of the fiber. In one embodiment, a
fiber comprises flavorants "A" and "B" alternatively
arranged within the interior core of a fiber along
the length of the fiber. As a 



io preferred embodiment, the interior capillary is
loaded with menthol as an additive and the exterior
capillary is loaded with a sacrificial polymer in
order to produce a fiber that encapsulates methanol
into the core of the polymeric fiber. The flavorants
and/or non-flavorant additives encapsulated into the
fibers can be arranged along the length of the fiber
to release a flavorant or a non-flavorant additive in
an is amount sufficient to produce the effect desired
in each puff of a smoking article. For example, if
two different additives are alternatively arranged as
illustrated in FIG. 3B, then flavorant "A" can be
released during the first puff, flavorant "B" can be
released during the second puff, and flavorant "A"
can be released during the third puff, and so on
until the smoking article has been completely
exhausted. In a preferred embodiment, a "core-shell"
fiber can be designed to zo encapsulate a
predetermined amount of each additive within a
sub-compartment of the core that correlates with an
average amount of the additive intended to be
released from encapsulation by a single puff of a
smoking article. Additives "A" and "B" can be
arranged as a set so that the number of sets of
additives "A" and "B" can equal the maximum number of
puffs that can be obtained in a smoking article so
that both flavorants "A" and "B" can be enjoyed
together in a 25 single puff. For example, if eight
puffs can be obtained for an average cigarette
length, then a "core-shell" fiber of a given length
that contains repeats of eight "AB" sets or a set of
"AB-AB- AB-AB-AB-AB-AB-AB" can be designed.
Alternatively, a "core-shell" fiber can be designed
to contain multiple repeats of "AB" set in which the
number of "AB" sets repeated along the length 



of the fiber is less than the maximum number of puffs
obtainable for a given cigarette length. 30 For
example, a fiber comprising two flavorants "AB," in
which a first portion of a fiber of a given length
comprises flavorant "A" and a second portion of the
same fiber comprises flavorant "B" is also
contemplated. In another embodiment, additives "A,"
"B," "C," and "D" can be arranged as a set so that
the number of sets of additives "AB" and "CD" can
equal the maximum number of puffs that can be
obtained in a smoking article so that flavorants "A,"
"B," "C," and "D" can be 35 enjoyed together in a
single puff. For example, if eight puffs can be
obtained for an average cigarette length, then a
"core-shell" fiber of a given length that contains
repeats of eight  WO 20081015573PCT11132007/003096 10
alternating sets of "AB" and "CD" or a set of
"AB-CD-AB-CD-AB-CD-AB-CD-AB-CD-AB-CD-ABCD-AB-CD" can
be designed.        FIG. 4A is a schematic of a
spinneret that includes a single capillary that can
extrude a "two-phase" matrix fiber produced by
co-axial electrospinning, as another embodiment. In
FIG. 5 4A, a first material comprising a sacrificial
polymer 402 and a second material 403 comprising a
flavorant and/or a non-flavorant additive can be
loaded into a single-capillary spinneret 400 that
includes a single capillary 401. Within the capillary
401, the first material comprising the sacrificial
polymer 402 is formed in a continuous phase, and the
second material comprising a flavorant and/or a
non-flavorant additive 403 is formed in a dispersed
phase. The first and 10 second materials, 402 and 403
respectively, are combined as a micro-emulsion, and
the mixture is maintained at a desired potential by
applying a potential to the conductive electrode 404
inserted directly into the mixture of materials
contained within the capillary. The potential of the
conductive electrode is relative to the potential of
a collection plate that serves as a grounded target
405. The "two-phase" matrix material representing a
mixture of the two materials exits 15 the nozzle 406.
The "two-phase" matrix fiber 407 produced by the
electrospinning process can be collected on the
grounded target.        FIG. 4B is a schematic of a
partially exploded view of the "two-phase" matrix
fiber illustrated in FIG. 4A, in which the
"two-phase" matrix fiber comprises a polymer matrix
as a first phase and a droplet of flavorants and/or
non-flavorant additives as a second phase, as another



20 embodiment. In FIG. 4B, an exemplary "two-phase"
matrix fiber 407 illustrated in FIG. 4A is cut to a
desired length to produce a subsection of the
"two-phase" matrix fiber 408. As a result of the
electrospinning process, the first material
comprising the sacrificial polymer 402 illustrated in
FIG. 4A, and the second material comprising at least
one type of a flavorant and/or a nonflavorant
additive 403 illustrated in FIG. 4A are combined to
produce a "two-phase" matrix fiber 25 comprising a
matrix of sacrificial polymer formed as a continuous
phase 409, and a droplet of flavorants and/or
non-flavorant additives formed as a dispersed phase
410. When "two-phase" matrix capsules within a filter
component of a smoking article become exposed to a
mainstream smoke containing particulates, including
water vapor, the flavorants and/or non-flavorant
additives dispersed throughout the matrix structure
comprising a sacrificial polymer are 30 gradually
released due to processes of thermal transition
and/or chemical decomposition of the sacrificial
polymer during smoking.        FIG. 5A is a schematic
of a co-axial electrospinning apparatus for producing
"hollow-core" fibers. In HG. 5A, an inner capillary
is loaded with a single-phase mixture 51 of
flavorants and/or non-flavorant additives combined
with a sacrificial polymer. The sacrificial polymer
can 35 be employed in the form of a gel, a liquid, or
a melt An outer capillary is loaded with a polymer
solution 52 comprising a non-sacrificial polymer.  WO
2008/015573PCT/1B2007/003096 11        FIG. 5B is a
schematic of a "core-shell" fiber produced by
co-axial electrospinning that can be further modified
to produce a "hollow-core" fiber, as another
embodiment. In FIG. 5B, the non-sacrificial polymeric
material 52 loaded into the outer capillary
illustrated in FIG. 5A forms the polymeric shell 54
of the fiber, and the single-phase mixture 51
illustrated in FIG. 5A 5 forms the sacrificial core
53 of the fiber. During the electrospinning process
or during subsequent steps such as annealing, the
additive molecules within the core 53 of the fiber
can interact with the polymeric shell 54, either
chemically or physically, such that the additive
molecules bind to the surface of the polymeric shell
exposed to the additive. The interaction between the
additive and the polymeric shell is sufficiently
strong so that the bound additive to molecules remain
attached to the surface of the polymeric shell when
the core is removed subsequently. In FIG. 5B, the
core 53 of the "core-shell" fiber can be removed by a
degradation reaction to produce a "hollow-core" fiber
comprising a polymer formed as a cylindrical shell,
in which the internal surface of the cylindrical
shell is bound with molecules of flavorants and/or
non-flavorant additive 55. The core 53 can be removed
by chemical decomposition and/or 15 thermal
transition. The core 53 of the "core-shell" fiber can
be removed by thermal treatment during the
electrospinning process by elevating the temperature
of the fiber before the fiber reaches the target
collector. If the core 53 contains a solvent, the
content of the core 53 can be removed by evaporating
the solvent at elevated temperatures. Alternatively,
the core 53 can be removed by chemical decomposition
and/or thermal transition after the electrospinning
process, 20 either before or after the fibers have
been cut to the preferred length.        FIG. 5C is a
schematic of a "hollow-core" fiber produced after
removing the core section of the "core-shell" fiber
illustrated in FIG. 5B, as another embodiment. In
FIG. 5C, the "hollow-core" fiber comprises flavorants
and/or non-flavorant additives attached to the
interior surface 56 of the polymeric shell 55. During
smoking, the flavorants and/or non-flavorant
additives can 25 be released from the "hollow-core"
fiber by mainstream smoke constituents that interfere
with the bonding between the interior surface 56 and
the flavorants and/or non-flavorant additives. As one
embodiment, a "hollow-core, non-sacrificial shell"
fiber is produced by co-axial electrospinning
process, in which the "hollow-core, non-sacrificial
shell" fiber comprises a non-sacrificial polymer
formed as a shell and at least one type of a
flavorant and/or a non-flavorant 30 additive bonded
to an interior surface of the shell. As another
embodiment, a sacrificial "hollow-core, sacrificial
shell" fiber is produced by 



co-axial electrospinning process, in which the
"hollow-core, sacrificial shell" fiber comprises a
sacrificial polymer formed as a shell and at least
one type of a flavorant and/or a non-flavorant
additive bonded to an interior surface of the shell,
in which the flavorants and/or non-flavorant 35
additives are released from the "hollow-core,
sacrificial shell" fiber when exposed to mainstream
smoke. An inner capillary can be loaded with a
single-phase mixture of flavorants and/or non-
flavorant additives combined with a sacrificial
polymer. The sacrificial polymer can be employed  WO
20081015573PCT/IB2007/003096 12  in the form of a
gel, a liquid, or a melt. In addition, an outer
capillary can be loaded with a polymer solution
comprising a sacrificial polymer. The sacrificial
polymeric material loaded into the outer capillary
forms a sacrificial polymeric shell of the fiber, and
the single-phase mixture forms the sacrificial core
of the "hollow-core, sacrificial shell" fiber. The
degradation of the 5 sacrificial polymeric shell can
be performed by a different manner from the
degradation of the sacrificial polymeric core. For
example, if the polymer selected for forming the core
of the "hollow-core, sacrificial shell" fiber has a
relatively lower melting temperature than the
sacrificial polymer selected for forming the shell of
the "hollow-core, sacrificial shell" fiber, the
sacrificial polymeric core may be removed by thermal
transition at an elevated temperature during the io
manufacturing process, and the sacrificial polymeric
shell may be chemically decomposed during subsequent
use by smokers. The sacrificial polymeric core may be
thermally removed during the manufacturing process at
a moderately high temperature that selectively melts
the polymer of the core and that does not melt the
polymer of the shell to maintain the structural
integrity of the shell. The sacrificial polymeric
shell may be chemically decomposed during 15 smoking,
in which the constituents of mainstream smoke
chemically decompose the shell, causing the release
of flavorants and/or non-flavorant additives from the
interior surface of the shell.        FIG. 6A is a
schematic of a co-axial electrospinning apparatus for
producing "residual-core" fibers. In FIG. 6A, an
inner capillary is loaded with a polymer solution 62
comprising a 20 sacrificial polymer or a
non-sacrificial polymer. An outer capillary is loaded
with a single-phase mixture 61 of flavorants and/or
non-flavorant additives combined with a sacrificial
polymer. The sacrificial polymer can be employed in
the form of a gel, a liquid, or a melt. FIG. 6B is a
schematic of a "core-shell" fiber produced by
co-axial electrospinning that can be further modified
to produce a "residual-core" fiber, as another
embodiment. In FIG. 68, 



25 the single-phase mixture 61 loaded into the outer
capillary illustrated in FIG. 6A forms the
sacrificial shell 64 of the "non-sacrificial,
residual-core" fiber, and the non-sacrificial
polymeric material 62 illustrated in FIG. 6A forms
the residual core 63 of the "non-sacrificial,
residual-core" fiber. During the electrospinning
process or during subsequent steps such as annealing,
the additive molecules within the shell 64 of the
residual-core fiber can interact with the residual 30
core 63 exposed to additive molecules, either
chemically or physically, such that the additive
molecules can bind to the surface of the residual
core 63 exposed to the additive. The interaction
between the additive and the residual core 63 is
sufficiently strong so that the bound additive
molecules remain attached to the surface of the
residual core 63 when the shell 64 is removed
subsequently. In FIG. 6B, the shell 64 of the
"core-shell" fiber produced in an initial 35 step can
be removed to produce a "residual-core" fiber 65
comprising a polymer formed as a core, in which the
exterior surface of the core is bound with molecules
of flavorants and/or non- flavorant additives. The
shell 64 can be removed by chemical decomposition
and/or thermal  WO 2008/015573PCIAB2007/003096 13
transition. The shell 64 of the "core-shell" fiber
can be removed by thermal treatment, such as heating,
during the electrospinning process by elevating the
temperature of the fiber before the fiber reaches the
target collector. If the shell 64 contains a solvent,
the content of the shell 64 can be removed by
evaporating the solvent at elevated temperatures.
Alternatively, the shell 64 



5 can be removed by a reaction that causes chemical
decomposition and/or thermal transition after the
electrospinning process.        FIG. 6C is a
schematic of a "residual-core" fiber produced after
removing the shell of the "core-shell" fiber
illustrated in FIG. 6B, as another embodiment. In
FIG. 6C, the "residual-core" fiber comprises
flavorants and/or non-flavorant additives attached to
the exterior surface of the to polymeric core 65.
During smoking, the flavorants and/or non-flavorant
additives can be released from the "residual-core"
fiber by mainstream smoke constituents that interfere
with the bonding between the exterior surface 65 and
the flavorants and/or non-flavorant additives. As one
embodiment, a "non-sacrificial, residual-core" fiber
is produced by co-axial electrospinning process, in
which the "non-sacrificial, residual-core" fiber
comprises a non-sacrificial polymer 15 formed as a
core and at least one flavorant and/or non-flavorant
additive bonded to an external surface of the core,
in which the flavorant and/or non-flavorant additive
is supported by a sacrificial outer polymeric shell.
As another embodiment, a "sacrificial, residual-core"
fiber is produced by co-axial electrospinning
process, in which the "sacrificial, residual-core"
fiber comprises a sacrificial polymer formed as a
core and at least one flavorant and/or non-flavorant
20 additive bonded to an external surface of the
core, in which the flavorant and/or non-flavorant
additive is supported by a sacrificial outer
polymeric shell.        Further processing steps may
be performed after the electrospinning process to
prepare the electrospun fibers for incorporation into
components of smoking articles. For example, the
"core-shell" fibers, the "two-phase" matrix fibers,
and the "hollow-core" fibers can be cut to 25 produce
fibers having a length in a range from about 1mm to
about 20mm. Fibers for incorporation into a
particular filter type can be cut to approximately
the same length. For incorporating the fibers into a
filter of a smoking article, the fibers can be
gathered into a bundle prior to insertion into the
manufactured smoking article. If the fibers are
bundled, the fibers can be held together using a
permeable, semi-permeable, or impermeable material,
or an enclosure 30 such as a ring, or an adhesive
such as a triacetin, an epoxy, and a silicone rubber.
In alternative embodiments, the fibers are gathered
into a bundle before cutting the fibers to a desired
length.        In another embodiment, flavorants
and/or non-flavorant additives are incorporated into
"hollow-core" fibers after an electrospinning process
is employed for producing a polymer shell. For
example, for alternatively producing a "hollow-core"
fiber, the inner capillary can be loaded 35 with a
sacrificial polymer in the form of a gel, a liquid,
or a melt, but need not be loaded additionally with a
flavorant and/or a non-flavorant additive. The
sacrificial polymer of the core can be subjected to
thermal transition or chemical decomposition before a
subsequent step that  WO
2008/015573PC1/1132007/003096 14 soaks the fiber into
a solution of a flavorant and/or a non-flavorant
additive to adhere the flavorant and/or the
non-flavorant additive to the exposed surfaces of the
"hollow-core" fibers. Additives attached to the
interior surface of the shell can be retained and the
additives attached to the outer surface of the shell
that forms a "hollow-core" fiber may be removed by
evaporation 5 or by other means. The flavorants
and/or non-flavorant additives stably bound to
"hollow-core" fibers can be released when exposed to
constituents of mainstream smoke during use by
smokers.        In another embodiment, flavorants
and/or non-flavorant additives are incorporated into
"residual-core" fibers after an electrospinning
process is employed for producing a polymer core. For
example, for alternatively producing a
"residual-core" fiber, the outer capillary can be
loaded with a sacrificial polymer in the form of a
gel, a liquid, or a melt, but need not be loaded
additionally with a flavorant and/or a non-flavorant
additive. The sacrificial polymer of the shell can be
subjected to chemical decomposition or thermal
transition before a subsequent step that soaks the
fiber in a solution of a flavorant and/or a
non-flavorant additive to adhere to the 15 exposed
surfaces of the "residual-core" fibers. The
flavorants and/or non-flavorant additives stably
bound to the fibers can be released when exposed to
constituents of mainstream smoke during use by
smokers. 



FIG. 7A is a schematic of a set of fibers in
alignment, as another embodiment. FIG. 7B is a
schematic of a partially exploded perspective view of
a cigarette showing an arrangement of 20 a set of
fibers in alignment within a cigarette filter. The
fibers produced by eledrospinning are predominantly
in alignment with the long axis of a cigarette, and
therefore, are also in alignment with the inflow of
mainstream smoke. Such alignment of the fibers
promotes maximum interaction between the mainstream
smoke and the core material, and promotes efficient
controlled release of additives. In various
embodiments, a smoking article that includes a filter
25 component composed of a fiber produced by
electrospinning is provided, in which the fiber
comprises at least one polymeric material that
encapsulates or supports the retention of at least
one type of a flavorant and/or a non-flavorant
additive. In another embodiment, a smoking article
that includes a filter component composed of a
"core-shell" fiber produced by electrospinning is
provided, in which the "core-shell" fiber comprises
at least one type of a 30 flavorant and/or a
non-flavorant additive as an inner core, and at least
one polymeric material as an outer shell that
encapsulates the contents of the inner core. In
another embodiment, a smoking article that includes a
filter component composed of a "two-phase" matrix
fiber produced by electrospinning is provided, in
which the "two-phase" matrix fiber comprises at least
one polymeric material in a continuous phase and at
least one type of a flavorant and/or a 35
non-flavorant additive in a dispersed phase in the
form of a micro-emulsion. In another embodiment, a
smoking article that includes a filter component
composed of a "hollow-core" fiber produced by
electrospinning is provided, in which the
"hollow-core" fiber comprises a  WO
20081015573PCT/2007I003096 15 sacrificial polymer or
a non-sacrificial polymer as a shell. In another
embodiment, a smoking article that includes a filter
component composed of a "residual-core" fiber
produced by electrospinning is provided, in which the
"residual-core" fiber comprises a sacrificial polymer
or a non-sacrificial polymer as a core. With respect
to various types of fibers described herein, the 5
filter components and smoking articles that
incorporate such types of fibers exhibit the
properties described for the different types of
fibers. For example, the content of the inner core of
a "core-shell" fiber can be released when the
structural integrity of the polymeric material that
forms the shell is reduced or eliminated by chemical
decomposition and/or thermal transition. FIG. 8 is a
schematic of a partially exploded perspective view of
a cigarette showing io various subsections of a
cigarette that can be modified to incorporate a set
of fibers produced by co-axial electrospinning, as
another embodiment. A cigarette filter comprising
such fibers can be incorporated into any type of
-smoking article, including various types of
cigarettes containing filter-like elements. The
desired amount of flavorants and/or non-flavorant
additives contained in a puff of tobacco smoke can be
provided in the cigarette filter component by 15
adjusting the number of fibers employed in the
cigarette filter. In FIG. 8, a cigarette 81 is
illustrated that includes a tobacco rod 82, a filter
component 83, and a mouthpiece filter plug 84. The
filter component 83 can also be modified to create a
void space into which the flavor-enhanced fibers can
be inserted. The flavor-enhanced fibers can be
incorporated into the mouthpiece filter plug 84 or
inserted into a hollow cavity such as the interior of
a free-flow sleeve 20 85 forming part of the filter
component 83. In one embodiment, a set of fibers can
be inserted into a hollow portion of the cigarette
filter. In another embodiment, a set of fibers can be
inserted within a hollow cavity between two or more
conventional cigarette filter components such as
plugs of cellulose acetate. Fibers enhanced with
non-flavorant additives can be prepared as described
for flavor-enhanced fibers for manufacturing smoking
articles. 25  FIG. 9 is a partially exploded
perspective view of a cigarette showing various
subsections of a cigarette that can be modified to
incorporate a set of fibers produced by coaxial
electrospinning, as another embodiment. In FIG. 9, a
cigarette 91 is illustrated that includes a tobacco
rod 92 and a filter component 93 in the form of a
plug-space-plug filter. The filter component 93
includes a mouthpiece filter 94, a space 96, and a
plug 95. The plug can be 30 in a form of a tube and
can be composed of a solid piece of material such as
polypropylene or cellulose acetate fibers. The
tobacco rod 92 and the filter component 93 are joined
together with tipping paper 97. The filter component
93 may include a filter overwrap 98. The
flavor-enhanced fibers can be incorporated into the
mouthpiece filter 94, the plug 95, and/or the space
96. The flavor-enhanced fibers can be incorporated
into any element of the filter component of 35 a
cigarette so that the fibers are substantively in
parallel with the long axis of the smoking article.
Fibers enhanced with non-flavorant additives can be
prepared as described for flavor-enhanced fibers for
manufacturing smoking articles. 



WO 2008/015573PCT/IB2007/003096 16        In general,
flavorants and non-flavorant additives can be
released from the surface of a fiber into mainstream
smoke via any known or unknown mechanisms. Regardless
of the underlying mechanism, the bonds attaching
molecules of an additive to a polymeric surface of a
support structure can be broken upon exposure to
constituents of mainstream smoke, such as 5 water
vapor. For all described embodiments, the flavorants
and/ or non-flavorant additives are preferably
released when the smoking articles composed of the
fibers are puffed during average use by a smoker, in
an amount sufficient to achieve the flavor-enhancing
effect desired. If the outer polymeric shell of
"core-shell" fibers and the continuous polymeric
matrix of "two-phase" matrix fibers are composed of
sacrificial polymers, the additives can be released
when the 1r) structural integrity of the polymeric
material of the support is reduced or eliminated by a
physical change in the polymeric material that may
occur when the glass transition temperature or the
melting temperature of the shell is exceeded within
the filter. In addition, the structural integrity can
be compromised when the shell is chemically
decomposed by constituents in the mainstream smoke
causing partial or complete decomposition of the
shell at elevated 15 temperatures during smoking.
Partial decomposition of a sacrificial shell or a
sacrificial matrix can be enhanced by the presence of
a chemical or thermal gradient in the inflow
direction of mainstream smoke. For example, if the
temperature of the mainstream smoke at the tobacco
rod end of a cigarette is relatively higher than the
temperature at the mouthpiece end, the fibers will
decompose at the 20 distal end first (i.e., tobacco
rod end) before consuming the proximal end (i.e.,
mouthpiece end) during puffing. If the concentration
of the mainstream smoke at the tobacco rod end of a
cigarette is relatively higher than the concentration
at the mouthpiece end, the fibers will decompose at
the distal end first (La, tobacco rod end) before
consuming the proximal end (Le., mouthpiece end)
during puffing. By either means, the partial and
progressive decomposition of 25 the fibers can be
achieved.        Fibers are useful for holding
various flavorants and/or non-flavorant additives
within the sub-compartments of the fibers, including
the core compartment and the shell compartment. The
partial or complete encapsulation provided by the
fibers minimize or preclude volatilization of the
additives, and decrease the amount of flavorants
employed for manufacturing a smoking 30 article.
Smoking articles comprising such fibers may exhibit a
reduction in "delivered total particulate matter"
(TPM) when compared to standard flavored cigarettes
not composed of such fibers. Smoking articles
comprising such fibers may exhibit an increased shelf
life by decreasing the rate of loss of additive
molecules. When menthol is employed as an additive,
the amount preferably released per puff is in a range
from about 6.0pg to about 2.5mg, or more 35
preferably, from about 25pg to about 125pg. The total
amount of menthol in a filter of a tobacco article
such as a cigarette is preferably in a range from
about 0.1mg to about 1000mg, or more preferably in a
range from about 0.5mg to about 5mg.  WO
2008/015573PCT/H32007/003096 17        Although
several embodiments have been described in reference
to specific or preferred embodiments, variations and
modifications of these embodiments will be apparent
to persons skilled in the art. Such variations and
modifications are to be considered within the purview
and scope of the presented claims. Experimental
procedures, materials, and expected results may 



5 need adjusting if the procedures will be scaled up
or if additional factors need to be taken into
consideration. The co-axial electrospinning process
has been described for a laboratory-scaled level of
production. Further modifications are expected for
making fibers on an industry-scaled level of
production. In one embodiment, a method for producing
a filter component of a smoking article 10 comprises
providing a filter support material; providing a
fiber comprising at least one type of flavorant
and/or a non-flavorant additive, and at least one
type of polymer; and assembling together the filter
support material with one or more fibers to form a
filter component, wherein the polymer stabilizes the
retention of at least one type of flavorant and/or a
non-flavorant additive within the filter component in
an initial unsmoked state, and wherein at least one
type of 15 polymer is modified by thermal transition
and/or chemical decomposition so that at least one
type of flavorant and/or a non-flavorant additive is
released into a mainstream smoke. Suitable filter
support Materials are known in the art, and includes
cellulose acetate and derivative thereof. Various
methods for producing fibers by electrospinning are
provided herein. In another embodiment, the method
for producing a filter component further includes
cutting the 20 set of fibers to substantially uniform
length; aligning the fibers of the set in a uniform
direction; and assembling the set of aligned fibers
with other elements of the cigarette filter so that
the set of aligned fibers are substantially parallel
in alignment with respect to the longitudinal
direction of the filter component/smoking article and
the inflow direction of a main stream smoke. In
another embodiment, a filter component comprises from
about 100 to about 1,000,000 fibers 25 per smoking
article. In another embodiment, a filter component
comprises from about 200 to about 10,000 fibers per
smoking article.       The following example provides
a description of a double-nozzle electrospinning
experiment. A double-nozzle co-axial electrospinning
experiment was performed employing a core 30 liquid
inside a 25-gauge stainless steel tubing (OD: 0.5mm;
ID: 0.3mm), comprising a menthol (methylene chloride
(CH2Cl2) solution at a menthol concentration of about
10 wt%. The shell liquid was fed into a 19-gauge
stainless steel tubing (OD: 1.07mm; ID: 0.81mm), and
comprised a PEO/water solution at -1 wt% PEO with a
molecular weight of 5,000,000g/mole. The distance
between the tip of the capillaries and the grounded
target was 6cm, Vsc was nominally 35 5kV, the flow
rate of the core solution was set to 0.05mUhour and
the flow rate of the shell solution was set to
0.11mL/hour.The grounded target was served by a
cylinder with a  - WO 20081015573PCT/M20071003096 18
diameter of 10cm. The experiment was performed at
room temperature and at atmospheric pressure.
It will be appreciated that, although specific
embodiments of the invention have been described
herein for purposes of illustration, various
modifications may be made without 5 departing from
the spirit and the scope of the invention.
Accordingly, the invention is not limited except as
by the appended claims.  



19 CLAIMS: 1. A filter component for a smoking
article, the filter component comprising: an
electrospun fiber that comprises: 5at least one type
of flavorant; and at least one type of polymer.  2. A
filter component according to claim 1 comprising a
plurality of the electrospun fibers, wherein a
substantial portion of the electrospun fibers is
arranged in a parallel alignment with respect to the
longitudinal direction of the filter component and in
parallel alignment with respect io to the direction
of a mainstream smoke. 3. A filter component
according to claim 1 or 2 wherein the electrospun
fiber has: a substantially cylindrical
cross-sectional shape; a substantially constant
diameter throughout the length of the electrospun
fiber:            an outer diameter from about 10
nanometers (nm) to about 50 micrometers (pm); and 15a
length from about 1 millimetre (mm) to about 20
millimetres (mm). 4. A filter component according to
claim 1, 2 or 3 wherein the polymer is a sacrificial
polymer selected from the group consisting of:
polyetherketone, polyoxytrimethylene, atactic
polypropylene, low density polyethylene, poly (alkyl
siloxane), poly (butylene adipate), polyacrylate,
polymethacrylate, and polyitaconate. 20 5.A filter
component according to any preceding claim wherein
the electrospun fiber comprises a flavorant selected
from the group consisting of menthol, eugenol,
spearmint, peppermint, cocoa, vanilla, cinnamon,
licorice, citrus flavor, fruit flavors, and a
combination thereof.      6. A filter component
according to any preceding claim wherein the
electrospun fiber is a 25 core-shell electrospun
fiber comprising: 



at least one type of flavorant that forms an inner
core of the electrospun fiber; and        at least
one type of polymer that forms an outer shell of the
electrospun fiber encapsulating the flavorant.
7. A filter component according to any of claims 1 to
5 wherein the electrospun fiber is a 30 hollow-core,
sacrificial shell electrospun fiber comprising:
at least one type of flavorant combined with a first
sacrificial polymer that forms a sacrificial
polymeric core of the electrospun fiber; and  20
a second sacrificial polymer that forms a sacrificial
polymeric shell of the electrospun fiber
encapsulating the sacrificial polymeric core
containing the flavorant and the first sacrificial
polymer. 8.A filter component according to any of
claims 1 to 5 wherein the electrospun fiber is a 5
non-sacrificial, residual-core electrospun fiber
comprising: at least one type of non-sacrificial
polymer that forms the core of the electrospun fiber;
and        at least one type of flavorant combined
with a sacrificial polymer that forms the outer shell
of the electrospun fiber.  ii) 9.A filter component
according to any of claims 1 to 5 wherein the
electrospun fiber is a two-phase matrix electrospun
fiber comprising: at least one type of flavorant that
forms a dispersed phase; and at least one type of
sacrificial polymer that forms a continuous phase.
10.A smoking article comprising a filter component
according to any preceding claim. 



15 11.A method for manufacturing a filter component
for a smoking article, the method comprising
incorporating at least one electrospun fiber into a
filter component, wherein the electrospun fiber is
produced by electrospinning at least one type of
flavorant and at least one type of polymer.  12.A
method according to claim 11 wherein the electrospun
fiber is a hollow-core, non- 20 sacrificial shell
electrospun fiber, and is produced by electrospinning
that comprises:         loading a first capillary of
a spinneret of a co-axial electrospinning apparatus
with at least one type of flavorant combined with a
sacrificial polymer; and         loading a second
capillary of the spinneret with at least one type of
non-sacrificialpolymer; 25extruding from the
spinneret an electrospun fiber comprising at least
one type of flavorant that forms an inner core of the
electrospun fiber, and at least one type of
non-sacrificial polymer that forms an outer shell of
the electrospun fiber encapsulating the flavorant;
and collecting the electrospun fiber on a grounded
target. 13.A method according to claim 11 wherein the
electrospun fiber is a hollow-core, sacrificial 30
shell electrospun fiber, and is produced by
electrospinning that comprises:        loading a
first capillary of a spinneret of a co-axial
electrospinning apparatus with at least one type of
flavorant and a first sacrificial polymer;  21
loading a second capillary of the spinneret with a
second sacrificial polymer; extruding from the
spinneret an electrospun fiber comprising the
flavorant that forms an inner core of the electrospun
fiber, and a second sacrificial polymer that forms an
outer shell of the electrospun fiber encapsulating
the flavorant; and 



5collecting the electrospun fiber on a grounded
target. 14. A method according to claim 11 wherein
the electrospun fiber is a non-sacrificial,
residual-core electrospun fiber, and is produced by
electrospinning that comprises:        loading a
first capillary of a spinneret of a co-axial
electrospinning apparatus with at least one type of
non-sacrificial polymer; 10loading a second capillary
of the spinneret with at least one type of flavorant
combined with a sacrificial polymer;        extruding
from the spinneret an electrospun fiber comprising at
least one type of non-sacrificial polymer that forms
an inner core of the electrospun fiber, and at least
one type of flavorant and a sacrificial polymer that
form an outer shell; and 15collecting the electrospun
fiber on a grounded target.  15. A method according
to claim 11 wherein the electrospun fiber is a
sacrificial, residual- core electrospun fiber, and is
produced by electrospinning that comprises.
loading a first capillary of a spinneret of a
co-axial electrospinning apparatus with a first
sacrificial polymer; 20loading a second capillary of
a spinneret with at least one type of flavorant
combined with a second sacrificial polymer;
extruding from the spinneret an electrospun fiber
comprising a first sacrificial polymer that forms an
inner core of the electrospun fiber, and at least one
type of flavorant and a second sacrificial polymer
that form an outer shell; and 25collecting the
electrospun fiber on a grounded target. 


