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frequently added to tobacco products to achi eve
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flavorants is nmenthol. Menthol is a volatile conmpound

and tends to vaporize (volatilize) and gradually

escape fromthe tobacco product during storage.
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protects the flavorants from volatilization, deterioration and
absorption by the sorbent material while enabling the flavorant to be

gradually released when the tobacco products are smoked.

SUMMARY

A cigarette is provided which contains a flavorant encapsulated with
polyvinyl acetate, where heat and/or moisture are used to release the
flavorant from the polyvinyl acetate encapsulation into mainstream
smoke during smoking. Also provided is a method of improving taste
attributes of cigarettes containing sorbent, such as activated carbon,
by using flavorant with reduced deactivation of the sorbent.

Also provided is a filter cigarette comprising a substantially
cylindrical tobacco rod, a substantially cylindrical filter rod and a
tipping paper circumscribing and Jjoining the filter rod and the
tobacco rod wherein the filter rod includes a flavorant encapsulatéd
by polyvinyl acetate; a method of making a cigarette; and a methodA of

treating mainstream tobacco smoke.



ti ppi ng paper circunscribing and joining the filter

rod and the tobacco rod wherein the filter rod
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acetate; a nmethod of making,a cigarette; and a nethod

of treating mainstreamtobacco snoke.In one ‘
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Figure 3 illustrates flavor bands according to another exemplary
embodiment.

_Figure 4 illustrates a puff-by-puff delivery of benzene in
exemplary embodiments.

Figure 5 illustrates a puff-by-puff delivery of acrolein ih
exemplary embodiments.

Figure 6 illustrates a puff-by-puff delivery of 1,3-butadiene in
éxemplary embodiments.

Figure 7 illustrates menthol re{:'entibn of exemplary embodiments
when the menthol to polyvinyl acetate ratio is varied. |

‘Figure 8 illustrates menthoi retention of exemplary embodiments
when the solvent volume is varied.

Figuré 9 illustrafes results from ThermoGravimetric Analyzer
'(TGA).' tests of a polyvinyl acetate?menthol fi;lm compared to pure'
menthoi showing reteﬁtion of menthol compared to weight loss of the -
f£ilm.

Figure 10 illustrates menthol retention basedA on aging of a

solution.
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polyvinyl acetate. Menthol is the preferred flavorant. Other
suitable flavorants include mint, such as peppermint and spearmint,
vanillin, chocolate, licorice, citrus and other fruit flavors, spice
flavors, such as cinnamon, methyl salicylate, linalool, bergamot oil,
geranium oil, lemon oii, ginger oil, tobacco flavors and other agents
commonly used to impart flavor and aroma to the mainstream smoke of
tobacco products. Flavorants suitable for encapsulation are also
. discussed in commonly ‘assigned US-A-5 301 693, US-A-5 228 46i,v and
US-A-5 137 036, which are hereby incorporated by referehce in their
entireties.

‘In accordance with one embodiment, one or more ‘encapsulated
flavoraﬁts are incorporated in a filter of a ~cigarett¢ wherein the
filter employed in the cigarette includes  at leést one sorbent
(absorbent or adsorbent). The term nsorbent" as uséd herein refers to
an adsorbent, an absdrbeﬁt, or a substance thaﬁ can function as both
an adsorbent and an absorbent. The term "sorptionﬂ~ié intended tb

encompass interactions .on .the outer surface of sorbents such as
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Another material which may be used as a sorbent in the filter
system of the cigarette is a molecular sieve zeolite. The term
"molecular sieve" as used herein refers to a porous structure composed
of an inorganic silicate material. Zeolites have channels or pores of
uniform, molecular sized dimensions. There are many known.unique
zeolite structures having different sized and shaped channels or
pores. The size and shape of the channels or pores can significantly
affect the properties of these materials with regard to adsorption and
separation characteristics. Zeolites 'can be used to separate
molecules in the channels or pores, and/or by differences in strength
of éorption. By using one or more zeqlites' having chanhels or pores
lérge_r thah' selected constituents of mainstream smoke, A‘only' selected

. molecules that are small énbugh to pass through the pores. of  the -
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can provide different filtration characteristics to achieve a targeted
filtered mainstream smoke composition. ' '

Alternatively, the sorbent can be composed of one or mbre sorbent
materials, such as carbon, silica, zeolite and the like, impregnated
in micro-cavity fibers, such'as TRIAD™ micro-cavity fibe; available
from Honeywell Internafional of Morristown, New Jersey. The fibers
may be shaped micro-cavity fibers impregnated with particles of ome or
more sorbent materials. See Acommonly assigned US-A-6 584 979,
US-A-6 772 768 and US-A-6 779 528 which are 'hereby incorporated. by
reference in their éntirety.

~In another embodiment, the fibers may “be bundles of non-
continuous' fibers, which are preferably oriented in the filter along

the direction of mainstream smoke flow through a cigarette.



cigarette. For exanple, the sorbent can be placed in
the passageway of a tubular free-flow filter
woangeaest, in the material of a filter conmponear/IB2006/003857

and/or in a void space of a filter. The sorbent can

additionally or aIternativer be incorporated in a
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tobacco smoke. A low packing density and a short fiber length are
preferred to achieve such filtration performance. ) 4 ‘

The amount of sorbent used in preferred embodlments of the
cigarette depends on the type of gas-phase constituents in the tdbacco
smoke and the type of constituents that is desired to be removed from
the tébacco smoke. '

| When sorbents and flavorants are used in cigarettes, flavorants
can deactivate sorbents when the flavorants are sorbed by the
sorbents Thus, to reduce the level of deactivation of sorbent,
flavorants are preferably protected from sorption by the sorbent by
encapsulation. Through encapsulation, the interaction between the
sorbent and flavorant, as well as the resulting- sor:ption of the

flavorant can thereby be reduced.



(i.e., abut) a free-flow filter positioned between the
free-flow filter and a nouthpiece filter plug or in
woant7asestwi th (i.e., abut) a nouthpiece filter POTUBR006/003857
The sorbent segnent prefer agl y has a di aneter
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While not wishing to be bound by theory, it is believed that increased
moisture, as well as increased temperature causes the polyvinyl
acetate matrix encapsulating the flavorant to expand the polyvinyl
acetate matrix, thus creating pathways out from the polyvinyl acetate
matrix and allowing for flavorant to escape.
For example, the polyvinyl acetate matrix encapsulated flavorant

can be applied to a filter of a cigarette, wherein moisture and heat

from contact with a user's mouth can release the £flavorant. As
another example, temperatures between 50°C and 900°C, or between 100°C
and 800°C (e.g., above 25°C, 50°C;, 100°C, 200°C, 300°C, 400°C, 500°C, u
600°C, 700°C, 800°C) can be applied to an éncapsulaﬁed flavorant‘to
expand an encapsulating polyvinyl acetate matrix, which in turn can

cause release of flavorant from the encapsulating polyvinyl.aCetate

‘matrix.



pol yvi nyl acetate encapsul ating at |east one

flavorant, wherein heat and/or noisture supplied to
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cigarette release the flavogant fromthe encapsul ant
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polyvinyl acetate, flavoring and optional flavorants and drying to
obtain a shaped encapsulant.

While not wishing lto be bound by theory, it is believed that
encapsulation of the flavorant by the polyvinyl acetate is based on
the principle of surface seéregation. It is believed that the
polyvinyl acetate forms a matrix with a surface portion - of the
encapsulated flavorant including a higher ratio ofvpolyvinyl acetate
to encapsulant than an inner portion where the polyvinyl acetate is
segregated toward the surface and the flavorant is segregated away
from the surface. -

The encapsulated flavorants are preferably prepared by mixing one.
or more flavorants in powder or 11qu1d form, a volatlle solvent and
polyvinyl acetate, then drying the resultant solution to remove the
solvent and bind ‘the flavorant to within a matrix formed by the -

polyvinyl acetate. The product recovered is a flavorant encapsulated4



the flavorants . Also intentional release of the

flavorant can be achieved through el evated noi sture
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in a snoked cigarette. Thergfore encapsul ati ng

flavorant within a polyvinyl acetate matrix allows for
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reducfedal\vlgraanffeslaaxra 1%.tnefo%r %Eeypg{yexpianry%d ap:gtgtéilﬂzgtﬂqg caused by the
increase in temperature and/or moisture levels, thus allowing for the
flavorant to be released from the matrix.

For example, a process for preparing menthol/polyvinyl acetate
composites can include mixing a solvent, such as alcohol, for example
ethanol, and Apolyvinyl acetate to form a solution. Next, a menthol
flavorant can be added to the ethanol and polyvlnyl acetate solution
to provide flavoring.- Next, the ethanol solvent content can be
reduced to increase the concentration levels of menthol and polyvinyl
acetate in the solution. It is noted that while menthol is volatile
and can evaporate, the mixture of the menthol with the polyvinyl,'
- acetate in this example reduces ‘menthol evaporation due ‘to the menthol’
being dispersed within' the polyvinyl acetate, wherein the dispersion
reduces the menthol evaporation rate. Next, the mixture can be formed
into desired 'shapes, such as’ fibers,'films, monoliths, beads, powde:lrs,

and granules, wherein. the ‘solvent.' can be vaporized ‘to form a final



or nore flavorants in powder or liquid form a

vol atil e sol vent and pol yvinyl acetate, then drying
woOheo7roaesultt ant sol ution to renove the sol vent agdikioneo03ss7-

the flavorant to within a ngtrix formed by the

pol yvi nyl acetate . The product recovered is a

flavorant encapsul atedby the pol yvinyl acetate nmatrix
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the high menthol starting level of 70%, as mentioned above, is aged by
holding the menthol and polyvinyl acetate in solution for an extended
period of time, improved flavorant encapsulation and eventual release
upon use can be observed. For example, if a mixture‘of 70% menthol,
solvent and polyvinyl acetate is ‘aged for approximately three months,
a composite material, which is formed £from the agéd solution, can show
improved menthol retention and encapsulation with an eventual release
level during smoking of up to 70% menthol. Therefore, by aging highly
concentrated menthoi/polyvinyl acetate mixtures, menthol levels of up
ko .70% can be achieved for release. '

| Alternatively, rather than aging, it is mnoted that similar
results for encapsulating highef levels of menthol can be achieved by

reducing the solvent cbntent of a solution of menthol, solvent .and'

polyvinyl acetate. For exainple, the .solvent in the solution can be



to provide flavoring.- Next, the ethanol sol vent

content can be reduced to increase the concentration
woevwlsesn nent hol and pol yvi nyl acetate in theCcT/1B2006/003857

solution. It is noted that ile menthol is volatile

and can evaporate, the m xt'ure of the nenthol with the

pol yvi nyl acetate in this exanple reduces ment hol
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for burning, wherein a combination of heat and moisture can be used to
release the flavorant from the polyvinyl acetate encapsulant.

In another preferred embodiment, the encapsulated flavorantl is
disposed in at least one location in a cigarette that is sﬁbjected to
increased moisture during smoking wherein moisturé from mainstream
smoke or from a smoker's mouth can be used as the release mechanism
for the flavorant. For example, the encapsulated flavorant can be
diéposed in a void downstream from a sorbent in a filter or on one
‘more surfaces of a free flow filter, whereiﬁ moisture from  the
‘nmainstream, smoke can release the flavorant from the encapsulant. .

'In another preferred embodiment‘ -éncapsulatéd ’flavorant ié
dlsposed in tobac¢co rods by 1nject1ng the encapsulated flavorant in

liquid . form into . toba¢co rods. For - example, thel,encapsulated



the high nmenthol starting |level of 70% as nentioned
above, is aged by holding the nenthol arid polyvinyl
waceai7aBes1kn sol ution for an extended peri od of PCTAB2006/003857 -

i mproved flavorant encapsul.afion and eventual release

upon use can be observed. For exanple, if a m xture of

70% nment hol , sol vent and pol yvinyl acetate is aged for
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contain acco
the tobacco flller Preferably, to 1ncrease the miscibility of the

solid encapsulated flavorant, the solid encapsulated flavorant to be
mixed is shredded, ground or otherwise mechanically processed into
shredded film, ground powder, or otherwise smaller sized particles to
increase the miséibility of the encapsulated flavorant into the
filler. Preferably, the encapsulated flavorant 170 is mixed with the
tobacco filler prior to or during the rod-making process thus allowing‘
the encapsulated . flavorant 170 to be distributed throughout " the
tobacco rod 100, as illustrated in Figure 1(c).

-In another embodlment the encapsulated flavorant can be present
as a film. The film can be prov1ded by applying and drylng a f£ilm-
forming materlal with the flavorant thereln,twhereln the flavorant can-

be .provided -as pre-encapsulated flavorant or non-encapsulated



contains up to about 20ng of encapsul ated fl avorant.
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encapsul ant during snoking. For exanple, the

encapsul ated fl avorant..can be di sposed_i.n-the
ELavortit oRLH=Rr ASEEE] APebURATing CIRER ol h A E kD natrn or Y P
£film Faaﬁiﬁ@d matstidle canpbesasecddlyvieeasecebrrd | aiidimant Also
mt he | yvinyl aceta ncapsul ant . I n anot her
pre£erﬁ#§¥eﬂ£§ﬂq@ﬁ%gaﬁ%%rﬁ% “?ﬁéﬁ%ﬁbapsulated flavorant is
dirsposeplen ataleast wmrleviopit roatite aoxs pamcepselatrg menthol
IS subjected to incr ' e [ [ ;
con. o SuSHh ShFL S DSRREY TRLELLECoOUE! SOmpIRl erian, chen
the miskokertsnnveitdprddrdbec usericagethe ael afelmechaipsprtively, a

non—enf]ggésﬁfaet fé aJ\./J.OCfI%I&t alelf:lgﬁofxéﬂplk?e rllii_t}?ede%@ﬂs‘e\l %tog inyl acetate
Vorant can” be disposed in a void downstreamirom a
film feombegt mhhewnidl /| tidenothenmbreairrreans fief #PPdief BOfF egtgarette
as a f&1R[OMIfi|ter, wherein noisture from the nai nstream

sioke can release the-flavorant fromthe encapsul ant .

It | isanobhed priefter Fedl asoapAeRtYlERchpBaTERely can be pre-

encapsfulﬁg\égéag I3 ndl-SREsEdi ) t:aRCEOr£ 08y ddlyeetifgmaterials,
the encapsul ated flavorant in liquid forminto
such agoledoyingls 2lFePoEkanpPy -3 ehedps Mo daF PRV Hnt 9tycols.

poly—g%?&o?fcf orBdsas bigbigs, sothanHhetasr)t pblgolagritc  acid,
sed I'iquids, of the encapsul ated fl avorant foI. .
polyedtapect RoRy PRI SIS A4 | PAYd “PHIELT orCaribet ke prior to
mixinf Rl ggeté)n@a;%eﬂbeédqﬁentamuomeﬁ oo iafn doehysy etdrerial.

o wet the tobacco or fill a cenier&gﬁgtion

f th ,
{J@bacggeﬁgar§% %‘Pl?ﬂﬁla‘énﬁnc‘é]iﬁ%u% 36\61 creécl%?_ei tlgtlgmacomprlses
by well §RBCGH I ed. 2deveveire tgiefleRpBLYi ebonan 1n& atoampout 15%, of

ravofog, AT 00 202 85, LOLBIAMLE, uiffor, e o
be apﬁ)Pi@PC&i ré.)dc&ﬂfbn}&hthoenﬁ_apsmﬁteﬁ 1| avor anxtesiplB0 the film can
e ook S5 AL S LR o B B0l B o o o
traditiefar cedaeabodi srenrioattlieon i ajuapeancapsptat @ a cigarette. In
e apR i R B R e e R
also thive tobacco filler. For

Preferably, as mentioned above, the film-type encapsulated
flavorant includes an encapsulating polyvinyl acetate film forming
material and at least. one flavorant. However, additional other
materials can optionally be added to improve the film-forming
characteristics - of the encapsulating polyvinyl acetate film forming
material or enhaﬁce the polyvinyl acetate £ilm forming material’s
stability. In an exemplary embodiment, the film has a substantially
homogenous composition in which flavorant is substantially uniformly
distributed. The film encapsulating material provides a barrier to . -
the release of‘the flavoring, wherein an effective 'a‘mount‘of flavoring
is released as desired. For examp'le,w a release of at least
0.01lmg/puff is. desired from an exemplary traditional cigarette, or a

total weight of about 2 wt% of. menthol of the total weight’ of a



exanpl e, the encapsul ated fl avorant can be forned as
hot nelt or solvent based solutions (e.g., ethanol,
weoabonosesihk acet ate and nenthol) of the encapsuParas2006/003857

flavorants, as nentioned abpye, but in this

enbodinment, the |liquid encapsul ated flavorant is -

sprayed or coated on the tobacco filler. Preferably
tobac%cio r&ig@feétgf’ af‘a’ﬁ: S Al aﬂ%@lgédCB@ESg EBCQF&éHlﬁé e@o allow for

avor ant s are appl |ed uniformy to the tobacco fille

releags juprnt 8nelid ng t obacco rods 100 in order to provi de

&ﬁ@ encapsuhat ed fLayorant ¢4604dr @&Lgn%&etfé%m}t;&bap&oo of the
_ rod 100, as .illustrated in Figure 1 . I'n anot her
cigarsiiter e FRER BRDYAI THARE, SebfReR qué‘pﬂﬂagpéa freurst anffifger or an

outer A SRReed kN, t ebaoca thi | Lera byi fiod %a&ﬁ!h?g which is dried to a
encapsul ated flavorant into the tobacco filler.

film. prEherdBIoRsiegs| AEr BaR AHIRE FiLdBi BERi BYT of 1EHE S0l Pgeferably,

the deisapsulatiad fd avorianh, thhexsd bf emaps Woaknedo about 150pum,
flavorant to be m xed is shredde %rl_ﬁund or, ot her\%n
and moRR RATCARPYY piidcied FoEnT o hr ddifod i R PR actured by

any Q@i’\ﬁsﬂﬂe Opr@tBeEW SkatsNMBdo@iiceszed pailmcliesvind the desired

i ncrease the m sci of ,.the en sul ated fl avo t
structiiy (REEPPRFATS: PREt S REPF o he. oRPRpP gy oo Fiim can be
applléd awgr aat okl insg mpmﬁ:das\m t hsitidte ta@sbaspﬁa}fl ldoeipgj ora  dipping

o or. during the ki ng esstusal
roceii HIATAPRR 1T UG ARt P10 G DO PP phPBRL Lo gravure
prlntirtg ougﬂmﬁtett ta@pttd)bamrm r @Ehdl@ﬁﬁ askel | ustr atetbian, suspension
p2anot her enbo t, h I d ‘
or sllflnf corr &1%%[% b %rpeoséfvflng{mag tn%egé %%SP%@%?S %tn% optional
additpresvi xiedpbeypaq:qﬂ yamy Ereah cippliigda afsi Iam ¢ortiingg to one or more

selecif?é eJur%:Jaces tggeféra\{ngﬁgngeiggge% Non Ef‘aﬁ%ﬁ{:g gﬁethe clgarette.

avor ant can . provi re-encapsul ated
The chbhnimy arg p:creﬂmblgndamw@t e@ﬁnloavowah@rmnx@épmqtmeﬁ solvents
and f%ﬂ-ﬁ; gﬁld%qmghg% 'd%lslrgcﬁeéﬂqul%nst heTflélzﬁleng can occur
m ng nat eri al ri ses polyvinyl acetate fil
by evapew iy exramoyverm@ ¢ ey disrppsamerg hef . tlFEbrfllm in order to
sol:Ldff%al !ﬂﬁ (le%eOftl{ém é(&‘ﬂe@élnc@cec;iat ener efl‘iﬂ'tcw ah%j selected
nment hol can be m xed wthin a polyvinyl acetate film
surfa¢egm ng material, then the mxture can be applied to a
Ghgarpld € é}aao%uﬁnkehm A!aterfa%l velsy, foiRRAngNcapsutated matrix
I"i'qui d nenthol can be nmixed with a polyvinyi acetate
encap$ilahecoriiliig ifaterned , o Héh ARETNEREERES c@h DV @pprreground a

c1garé9t@ f:i]gf%rre,t l®ch as on a plug wrap or within a plug downstream

from any sorbents. By providing the film in this location, the film
can be exposed to elevated heat and moisture from a smoker's mouth
during smoking, as well as from mainstream smoke. As mentioned above,
heat and moisture allows the encapsulated film to release at least a
bortion of the flavorant from the polyvinyl acetate matrix. Thus, by
providing the film in a location with elevated moisture and/or
temperature leveis during use, the flavorant can be retained by
entrapment within the polyvinyl acetate matrix during storage and
released from the polyvinyl acetate matrix upon use.

'In another embodiment, the film can be formed as flavor bands on
the outer paper wrapper, where the flavor bands may be coated on an
inﬁer or outer side of an outer paper wrapper. Preferably, the

" number, width and position of flavor bands are arranged in a way such



as afilm It is noted that the pre-encapsul ated

nment hol can be preencapsul at ed by ot her adhesive,
woheor@sesiet ai ni ng polynmeric naterials, such asPCT/IB2006/003857

pol yvi nyl al cohol s, poly-a rylates poly (ethylene)

gl ycol s, poly- glycollc aci s pectin, polysacchari des,

poly-lactic acid, polyesters, polyethylene oxides,

0l y epoxi or.the |ke t
that %r‘e-cé’ﬁlc%gg}lg?ean n?ho?b C{) ]io%d tfoO Irgnlwzgft%rg% %%mbus’tlon during
statidrahedn,albut netailpr efervwied etfzodrapht tot h@lpl@ltyvamyﬁmoke For
acetatefllmco I gt 4 t % r
examply o35 ABFY b st f@g}’ggo%g\é)\ﬁt% g avozriz;lgrit i%asuc]?rei; Formed
parallad etmapﬂul abedhiorg ndnreetrmps@lfat*é@e mEPbRSES arRfl cAA0, thus
dellvetr%ngp%llagg og a COA‘%CA Rt 0508 Gis0ahfhdl. FOoks exaii@ated in

'’ can eap to a surface of a filter,
FlgurGCSO’oﬁ@d omd 2 bbaccohemElaton bepds adlq | BAYl Dei Jacated on the

inner oél gph%n Cﬁll&%.an;‘p%&dy ABPEr cquaéegteg §1%éle wfaﬁap’%r 230. The

pre erre enbodi ment he fil mencapsu es ment hol
flavomnbemist | 3hal Meyaledgonibe usqs e‘f’b‘i*&b??rb%%tﬁreﬁf‘?onéa shown in

Figur raBove, the film type encapsulated flavorant includes

an encapsul ati ng polyvinyl acetate filmform ng
Fae eflayomrepists |egsthe o'ér;@“ﬁda\)o&faﬁﬁ A¥FeYE attd/or after the

forma@lqgl' tiggnaknat hegpa@isr ida cany opbhema) y @Q.rﬁd.(ﬂlgd tpalntlng,
I mprove the filmform ng characteristics of

spreadifidaps ¥ EYHEIpol JRAPRATIaceT at @S P f Ut r‘?d’tl%t%rh 4fe paper
surroﬁ{dl%@;hﬂﬂgetlaﬁgc&mﬂdﬂéW' Tagohgheufihdn fIH\mIﬂgaands, the flavor

material's stability n exenpl ary e di_ment he,
and ARy m KPR uEVEnt |r£diuﬁeﬁonbﬁté y n% ﬁ’reservmg the

propeMliceh 44 aygdiant iFersuhaipati alvﬂmnumlfa&bm‘l )bands are placed on

distributed. Th encapsul at nat er.i row d
cigarethps, ko 6“%2‘ ﬁeldggég of tRe }DFa\%PVﬁge ejf]én gl%omng of

c:Lgar@lftfe%th:Mﬂ"ll agetatefd f&ankam. ng pddt el easldy, aswlmlmn u@thg flavor
For. ex e,aeeaeofa eastO I i

bands _ %rea FHehsm &Renprars’ raéa t7ona ﬁ%aggégr ef t eéhe or 2gtivated
carboh Pt ak V\ellghbsoftmbomutavbrvwmwf centteslaiof & hdestedd level of

their, Brght OJ]f,?gc‘a: gbgnlclc% Qd Of @ct%'ng@{ieggﬁléaé gﬁskﬁ.ﬁg 95' Qroximate

BWForr 6T 6ase upon snoki n
relatidnhmoc@neben@q:rpﬂn .ed to one or nore conponents of the

?Iaggélgt&oe%si Int aBPeQP 19 1%R:e§g£tf. %eckpfme%t%ﬂ?pigﬁ{vor bands. As
illustrated in Figures 4-6, menthol flavor banded cigarettes B and C,
which are also carbon containing, have similar benzene, acrolein and
1,3-butadiene sorption compa:;ed to a non-menthol containing, carbon
containing control cigarettes ("control”), ‘which absorb benzene,
acrolein and 1,3-butadiene better than ‘the non-carbon containing
cigarette 2R4F in a puff-by-puff comparison. -~ As illustrated. in
Figures 4-6, the control cigarette and the flavor band cigarettes both
;:educe benzene, acrolein and 1,3-butadiene at similar levels. As
such, when menthol is provided by the flavor bands, the menthol does
not significantly deactivate the sorbent in the cigarette, at least as
‘pertains to benzene, acrolein and 1,3~ butadlene reductlon

Preferably, menthol in flavor bands in a c:Lgarette has mln:s.mal'
adverse effects on sorbents in the cigarette and also allows for high
levels of menthol to be released during Smoklng For'example, ’as"

illustrated in Table 1, menthol 1evels such a 0. 18mg/c1g, 0.51mg/cig"



outer w apper of a cigarette, as a liquid coating,

which is dried to a film The dinensions of the dried
woizbowoassa4not | imted. Preferably, the dried fPCmIBzgs/an3857

maxi mum t hi ckness of about:§ mmto about 150 m, and

nore preferably up to about™75mm . The film can be

manuf act ured by any suitabl e process that produces. a

m,havi n he eS|red styuct urs oSi t
and 1Iﬁé%§ﬁ§f%n%gléﬁ?Fgagﬁple % e T WIcang%éggﬁ%%Qgﬁggg glgarette
having Oatairbgn pr st smehea$a$praw cos | ﬁgltardlpplhg a result,
S I iC pos| ti
o.oonRRFES,, B SSHORAY © Ao ety BerL 20, Wy can e
deliveared tms:ﬂngkesmmnenwmmnveswséeh’sl@n Cbpngt uripy the acrolein;
1,3- bu(i:%{ge hgl ng %QSIB&L}VS@ n)él aﬁ@r‘i%r% a@gvéisavqg'lanfouﬁﬂg puffs of
hal aoditives 1s prepared and then applied as a
Clgar&ﬂnﬁﬁlwgthofkﬁWQIObanéﬁe(E%ﬁmﬂﬁﬁﬁjAsqua@ésCQWPQﬁﬁ§ &p cigarettes

witholP # a¥ ?!cegéf t)S OfyoliBer] OB etd & orEie &aat bP8rerably
I's preferably drle t0 remove water and/or ot her

the ®leivpentbandsl Popride st d JPREM RAHg Qe8iveuff of menthol

flavozldlrfgyen%l{éQ%:LnTQ@ledr]}/éJ&. CoN REGMoIDYF BMARARAL It OﬂSuff depends
owering of the tenperature of the filmin order

upon sbei gPReERATEtéRRante HTEIRdNETERER SPet ﬁ@lWF?ﬁjoni"%etate film

formnk?@na%%lr@&i edhsufdiaces chbkNafentedFodeABRGl Brdila®aof i.e., the
| yvinyl acetate matrix encapsul ated filmis forned

po

size afl ZHTBEY 9T FHAVRELBRIH RACYPHEH - around a cigarette
filter, such as on a plug wap or within a plug
domnstrean1fron1any sorbents. By providing the filmin
this location, the filmcan be exposed to el evated
heat and noisture froma . snoker's nouth during
snoking, as well as from nmai nstream snoke. A s
menti oned above, heat -and noisture allows the
encapsulated filmto rel ease at |east a portion of the
flavorant fromthe polyvinyl acetate matrix. Thus, by
providing the filmin a |location with el evated
noi sture and/ or tenperature |evels during use, the
flavorant can be retained by entrapnent within the
pol yvi nyl acetate matrix during storage and rel eased
fromthe polyvinyl acetate matrix upon use. |In another
enbodi nent, the filmcan be fornmed as flavor bands on
t he outer paper wapper, where the flavor bands may be
coated on an



i nner or outer side of an outer paper w apper.

Preferably, the nunber, width and position of flavor
woamd®3erie arranged in a way suchthat air can #CTAB2e6/003857 -
into a tobacco rod to sustajn conbustion during static
burn, but still provide flavorant to mmai nstream snoke.

For exanple, as shown in Figure 2 (a) , flavor bands
%10 may be formed parallel to the burning direction of

TABLE lpo t obacco rod 22 0 . thus delivering flavor as

a
cigarette 200 |iExaspbked. A s illustrated in Fi guGestgol
(b) and 2 (c) |, the flavor bands 210 may be | oc4ted on
the inner sidepor the outleg side of accigarette |paper
wr apper 230. The flavor bjands 210 may al so be used

' THEMtS T24Q7 78S SHOMIg J9E F1 gUT €38/15 The T 11aver
Menthqxgﬁg%?ﬁa e fornéd before,'ﬁuring awd/ér after tﬁg
acetatfeorimat i on of tlhe tobacco rods by coating, printiing,

Total Pai TtE ére£Eé&ddiﬂg, eXtToding, drippi g or casti ng
the fil'mon the paper surfounding the tobacco rads.
Data Thr ough using |fl avor bands, the flavor and any sgorbent

MenthdldVag/EHgFeU TITH ggact i O [ jUs; preser Yhngst he 0
= Dréog/t?gg of |leach. For ekanple, wheh flavor bands are

TPM (mg)aced on ci ggriét-ties, highlﬁé%thol defPvéry can |be -2

Purf dUy ded durT TGy §OKTTIY Of gCggar ettes oW Th act i vag ed
carbon. Additilonally, wheh using flavor bands wilth

MS  acMewehald BedEHdh 08ant ai ni G- eF%ar et t €8 1¢he act iVt ed

bon, as wel|l as the flavor bands ¢an retain 4
(mg/puft). , :
esired level jof their properties even after an

Puff 4exiegnaded pRAE gd of time ih proximate|relation tg one
anot her. Carbdn does not appear to imteract with

renthot—fHavoer—bands——A s rttustrated T Frgur 4-6;
Acroleiti (% / 0 gur 85
frent hol fl avor| banded cigarettes B and C whi cht are

1,3-Bal=sbenar 0dn cgnt ai ni ng, have simlar |Benzene, agr®l ei n

AN 1 2 kot asls A~ Py + L4 1 1
1 o D dutaur £eTe— SO Pl JIJ! corrpdr €u l4U d TTOIT- 11 ﬂd IOl
ehyde 1% . _
Acetag%rP%Fnan, carbon contai hing controll cigarettes
Benzefe c@itrol "), » ch absorb|bBenzene, a¢mol ein and |10

2 it ad o h
J

3—butadien ettet—thanthenon= bon—contatrning
No Ch@%ﬁ%f%Fngi iqg7gpgu??d-$g2ﬁ§ﬂfFaggﬁ%arison. A's
illustrated in Figures 4-6, the control cigarette and

t he flavor band cigaret;es bot h yeduce benzene, t
%ﬁﬁ@kf&ﬂhfﬂ?@ ind rPadipRgsatasivd hiled g¥el Ssultitute for or

additive in a seam adhesive used on the wrapper. For example, the
film may be placed on a seam of a cigarette wrapper to provide
adhesion of the seam, as well as flavorant within a cigarette.

A In an embodiment mentioned above, encapsulated flavorant can be
located at least in a filter portion of a cigarette.  In some
embodiments, the'enéapsﬁlated flavorant may be located in the filter
of a cigarette. For example, a sorbent and the encapsulated flavorant
can be located in a filter portion of the cigarette, wherein the
flavorant is downstream from the sorbent. '

Various £ filter constructions may be used to.,preparé the
cigarettés.>'-'Exemp1ary filter structures that can 'bé used for
cigarettes includé, but are not limited to, a mono filter, a dual
filter, a triple filﬁe:, a single or Hmlti—cavity filter, a recessed

filter or a free-flow filter. ‘Mono filters typically .contain




such, when nenthol is provided by the flavor bands,
t he nment hol does not significantly deactivate the
weanlo@maésikn the cigarette, at |east as pertai nBCTAB2006/003857

benzene, acrolein and 1 ,33_utadiene reducti on.

Preferably, menthol in flavor bands in a cigarette has

niginFI adYFrse Fffects on sorbents in the cigarette

and al so 0 or | evel o be :
0611u19§Fea%%§F%%ﬁ'iﬁ§ SOk fql?Ltﬁor B&m o %ggégf%%%letrDual Filters
typicallly Taltngrise rmntélblullos\ﬁelscm aﬂ@ltIBngidﬁr gand a cellulose

acetatganagg/ Ci gand :li 3 6 ACI gué:l'?n %ﬁpl .@‘ff@eféq flt"ﬁ\éor sorbent and

exenplary cigarette having carbon sorbent
encapst@teedal flequmaeltfl letrer . PAsfaraiEsul tloqatteézmg%ufthae posmoking

materlglgl gm{:%icf{l %q(t.&e o%4ér@{%gé‘tt%f w@ﬂ&hPéné“lﬁln apﬁ pressure drop

rver ring snoki ng very little change in
of th¢hewa0ﬁ@BmﬁntS of  3hehgivadi diid teaceral dehyiiwiced to provide
optim engc%% éﬁl SmﬂlQlEOWaEHtQ%II% Ogc&é;g;aarbqtet &fa tHesistance of
| avor Exanples A, B, conpared to
the Chgagabéetes MAthout flavor bands (Cbntrol) . However,
%r%tril.%t ec‘hbh@t f@‘i@éﬁé a@éui/ {heddeavruchands I%Fn@]éh.ﬂ@ materlal
east about O A ng/puff of nenthol flavoring,
or tom@q@. ALdhespalRIItsof c’ﬁ%tﬁomlfi%%ﬁﬁﬁf@E%rc?}mrflsmg a filter

materl%qpe&gs H op_ t henonseMdat | O ObndmiduIGk e tHlizRolrtBft can be
yvin acetate filmfornmn nate ial, as meE
providade amiw TORSHR PR ov G EY | oL b s R g qinelude tuo
segnerdttberc of  fl ayeerbandseproy| deGcbfBt&Edaptadi t bonaldaper-paper,
the flavor bands can _be used as a suqﬁ% e for ar
separafidh (7Yoo 34 E8am aifosT v ed bt Rﬂ%gﬁfpé?'rovﬁded in the
cav:Ltyexag?lét@?sééE fll't@rtﬁa)inbﬁéumaaéﬁd openacse?m gﬁﬁn athe mouth side,
e wrapper .to_provide_adhesion o e _seam
and mﬁ%lFnﬁgr??ﬁﬁﬁﬁeﬁﬁrhﬁPFhﬁﬁoﬁgﬁFggEStPeuglmaa?F%? odlﬁgﬁtfllters

may HEBbI OBpHiabve, ercapsuitdlieded) avandfir carnprikecardditional
at least _in a

Ll ter rtion of a cj.gat e
sorbenfifyo fiFrenvErsy hgaé’r?fgg‘ gl 8fe%€??ravaodrdg%tl s‘%‘réayc%llé‘;%%gg?l ggty ueed
in thé ncilda@ekicbt £11tafr arci.garette. For exanple, a sorbent

and the encapsul ated flavorant can be located in a

filter portion of the cigarette, wherein the flavorant
EXAMPLES downstream from t he sorbent. Various . filter

%%nSt?:laJl?}E/I ?E?‘Yer%t%e éﬂ?&%&ﬁa LgpPgy eEE) &~ ALgar e&ée%%te can .be

stru at Cc e ‘used for
formedi gar prééstémcnede rabuts apé Adavorantt é trplvaipghoacetate for
high ffllatv%rr rePeaa.J..lng capacity. Desirably, stable composites of
flavorant and polyvinyl acetate are formed with high Ilevels of

flavorant to provide efficient flavor-releasing agents. The following -

examples of composites of flavorant and polyvinyl acetate provide data.

regarding flavorant stability in polyvinyl acetate as a function of
flavorant concentration. -
In preparing the exemplary composites (i.e., encapsulated

flavorants), menthol is used for the flavorant and polyvinyl acétate

is used to enéapsulate the menthol. A process for preparing the
'encapsulated flavorant includes: 1) adding 75.5g ethanol (95%) to

12.5g polyvinyl acetate beads (MW ~ 500,000); 2) stirring the mixture
at room temperature for about 2 hoﬁrs to form a clear solution, 3)
adding 7.5g, 15.1g, 30.1g or 15.1g of menthol solid to form solutlons
A, B, C, and D respectively; 4) stirring the solutions A, B C and D



filter, atriple filter, a single or nulti-cavity

filter, a - recessed filter or a free-flow filter.
wohmo/Béditers typically containcel |l ul ose acet aPeTIBW0€003857

filter paper materials. Du filters typically

conprise a cellulose acetate nouth side and a

cel |l ul ose acet ate pl ug segnent. In such dual filters,

for ab1t:>16té a% ng)%g Cagnsuﬁ.ga:redsélxﬁl\ﬁ%gﬁn: ogr ?e@t‘ic,e:f acq'#ey ethanol

rst he 11 teria acco si
conten€i gAr@shecickh® |fengt hsgn’do pFessur endr 6p 6Prnheg tijpms, beads,
nts o the r ogapbe . adidizt ed LosPrRyl dR1ding,
bars a’i’)‘gt fc’)cret}"t y%ﬁgﬂg v%a{tlltggrrg?nt algn? ng accegt abl e Igy s
extrudiesi gxamdengf, tlh@tnmgganét’@e spigngagePrectTSi9sl-e filters

Trd" L %i:yg:?t‘h};m g\gﬁtﬁg@k'r%g.eggﬁﬁé' abaficit9bageo side formed

Seg nen e segnent conprising a filter
Omposn’aet@rlcaln obepamﬁa‘tedTheﬂkﬁﬁeoeﬁFa]a#eFtefhcaEsLﬁ}ﬁ“é’&lfled by the

va G RecPravisded JeAghbe it ddhen seaMeitavor loss over
compos%ag é‘%Erlllt ers typi call y i r?c?udewtvvo selérrent S, .01y
time wmt%@cmﬁéln%eﬁ & pEEnSr CRRASF I Rher , Instability, on

the otﬁgpaﬂaﬁ{c@d iRy eﬁeﬁ}_@l’iﬁ:}éd -'h;g 188 bﬁr“we|1§h§ré:‘ﬁd?raalﬁiehthol smell.
provided in the cavity. Recessed filfers include a

a4y BOIE otk o8t di;  And ey (FOBPEOFETe C has the

hlghesﬁornl?@ﬁ:thoqmé]ﬁa?ftltn@e Sgreberba) . sThigad | Ither %dm)y&d highest,
al so optionally be ventilated, and/o

followgddri dnafidor bt Lovesht aﬁtﬁ%ff:%ngf WSV%]P%JM O%?erb‘irﬁeﬁon When
the aaddi bihvesc copMsHiiceRaldry used,i mdwWeeeei gar etdse Hiditear menthol

art. EXAMPLES Exe I ar fl av nt.s ca suI at ed
retentigpy Ghag| Calkt &t e ¥ aofest et oq'be ST&H Y N Xth‘)l levels

and eﬁ@ilﬁ@sm@ﬁtﬁbﬁV%aehticﬁl pméyylmybfametbam 3 orrhi gj’Dmpared with
flavor releasi ng capac rablr}/

|
respectonifdsithEs %tfarftl 29 or" P énd"eﬁgbij nyl ace at%g sy ustrate the
effectf @nMe@nehbh begdndievelby ahef palpvamtl tacg:erbla@w deBy calculating

effl cient fl vor- re easi gent he_ & 1
the cBRuAPI &F g as” of“g?:ﬁavor nt-E dfE :hywér‘]%r ing sample
welghtaC@b&bespt@sylm dﬂlhabe cegzeidn g oftl avntlacpﬂt sttgpitippywith each

other, é»f%.\rlllan %Cetc%glgrgf Qar{dali{eﬁtc!fogvuge t'n ﬂgﬂéfmt Thus, Table 2

t%n 1 opreparin enpl ary conposites
1llust(1:1a.tES 2£Ntaqps ubAt eenthaly otarr’s) fomenlimlmﬁletlﬁfs]edwﬁé? varying

higher hfe\/te!lasvoorlannt:etaeql 1%8' ¥3\f| rll&élntﬁgft @I’le C‘_ompos:Ltes A-D compared to

the control pure menthol.



is used to encapsul ate the nent hol A process for

preparing the encapsul ated flavorant includes: 1)
wadai7rgesi®. 5g et hanol (95% to 1-2. 5g pol yvi RgI/IB2006/003857

acet ate beads (MW~ 500, 0029;[ 2 ) stirring the mxture

at roomtenperature for ab 2 hours to forma clear

solution; 3 ) adding 7.5¢g, 15. Ig, 30. Ig or 15. Ig of

ment hol solid to formsol

i A ., C D .
TABLE Dot pORTS) (On ot b RGOl PBS KA Lo RS 8 fomBas ke

Samp1®f O7 [ 6gl2 NQumnsl .t 0 MeaitioldIMartheal ut i onsienbhgl  %/W1
reduci ng the ethanaol content of sc}? tion D fian g%geéto
62. 5g'cnitpls ) f aRACAGE T s, Qe (EH bar s an%npl ers
af ter| yapori zati or) sofiot he sol ventE:&p,ecd:aéti ng, nol di ng,
extrudi-ng,—grindi-Rg_—eutt-rg—an pf—SpHAfifgs:
Compogibedsdybs. The st 4bi | ty of ment|hal rel easi nd “Capaci ty
a' of the formed conpgosites can be |-tested, where
foahl | f" is ‘3)"3'“.'?! j fl ed hy t+he |puo| t-e—tret %I At R19)
Compogd&f |0F5its wei ght| Wi th ni ni mal | oss Qver tinme
B i n an, open contai rer under anbi ent conditi on<.
| st i ty.—oeRtRe—atner hafth ..}:Acnpl ¢ Bby toss
Compostitie) ht and a mant smel |, As Shown in Tabre 2 ,
c of the A, B and ¢ conposites, G has the highest
_—pent hpl—startinrg—eopecentration; fras—the—seqand
Compasitgfest? fol | owed [0y A with the | Biest starti ;?gé
D ment hpl concentratji on. Wien t he B and C gonposites
are nmpde —however has—hi-gher retentionthan
Contxelor WIOO|¢ j's notletf that the star ng menthgl |evels
(purednd endi ng nmenthol| retention [evels of Table {2 are
afed with respect to the stafrting sanple |weight in
menthalder|to illustratie the effect on menthol retlention by

WO : Sﬂe.rmoigy\giamplle amea@tte W1 ByEmHlngu kainpbhg weighdndi ng
t hol t ent | S ; h rti
cones 5T Db EOLO0E. WHLIREESRETLi A G L 0, ST cue o
varyiﬁgtmﬂstmnev\cbhteaic fanot helculatiwesl Bragrt he contr ol
sanpl e of pure nmenthol. Thus, Table 2 illustrates a
| oss of nmenthol |evels for pure menthol wth varying
Imhgkerisl greithenf ildnematmd ofn nidaursl 7 nWiCoRpoaiipeges menthol

radt h ur tcholy Ead pur hol
retenghortl hqfrg}?:gﬁ?‘entgo%fg nt tﬁ?)zlgg/lgol%v‘—Jlﬂ:EpIChAcest gfégi_ pure mentho

(cont Gohposities IA/@ndSEaberAgs et MREItgRE ; TOFenERR AFter 20 days

and C?S e?'L\{\Pé gltﬂén ndhstand %W'&%&B@e&e@@‘at@aﬁs The menthol
i t76ns WTh - 20%error due to varying noi stur

retenCMemsahb]scmeLﬁ‘Jaqr@n Trfppear to dllustrate that C is mnot
stabilized in the polyvinyl acetate, perhaps due to its hlgher
starting menthol level, wherein Composite C behaves similarly to the
pure menthol in its retention level over time.

As illustrated in Figure 8, the reduction of ethanol levels from
B to D appears to allow for an increase in the menthol retention over
time. In contrast, the Control Sample (pure menthol without polyvinyl
acetate) has much less menthol retention over time than either B or D,
as also illustrated in Figure 7. ‘

" The menthol releasing capacity can also be measured in weight %

over time to determine encapsuiated flavorant 'properties. As‘

illustrated in Figure 9, an encapsulated menthol (Composite B) is
compared with pure menthol (not encapsulated), where they are each

'sﬁbjected' to increasing temperatures over time (as .shown by the



This is further illustrated in Figure 7 which conpares
ment hol retention over tine for Conposites A, B and C
woO 2e/08d14 as pure nmenthol (control) , where ApamaB06/003857
have sinmilar nenthol retention after 2 0 days and C
and pure nenthol have | oner?ment hol retentions . The

ment hol retention results o f Figure 7 appear to

illustrate that Cis.not stabilized in the pol yvingl o,
tempergtyrgt &ilfeRaPs e lFHe?fthtsafﬁi gter 8t aFPPRY & me%’t\é Figure 9
with &leé/eiempé&atat@ 6ﬂn’pn§|i~:isgrﬁ ketiayes si md a:r]llyastcmaté@ in Figure

pure nmenthol inits r tlon I %er t|
2 uSFPﬂ?ugPFﬁT‘%%rafvrf‘“ﬁtﬁﬁlFe ysi?}e f&gtctl i eet h§n pd the not
encapdigveks puse Medtthd) appear std onannltammf eimabay nmsmééngé retention
the nenthol retention_over ti trast

at teMDSFPEBFeSAPIY EHOHE PRIt KBP b S‘Fy%}%‘%ﬁ Mt portion of
F:Lg:jl.lreacéa)t ate) Q@Stwﬁ&é@ﬁ%s”ﬁﬁg@@laﬂcﬁi@@W@n 8¥Rodilt@EB maintains

t had either B of , as also illustrated in Figure 7

its welghﬂ'h@emﬂrhdlhamelfé@slW%a‘p%t‘rh%il can A8l s eillustrated in
suredlnvvel t°o er  ti 0,d e °

bel 100°C, whil

Flgureen%ap% A ed fT%\r/]corgng\épr ope?tg}lés ustrated in C

Compodit@UIEe sFaysaBbeReapsut at aﬂlﬂiﬁntali@hn(iCGUp‘dS.I t e&lBo), Csmp081te B
conpared with pure nenthol (not encapsul ated) , g
has ovsy 5a>r eweadh BubjddeRd ato FITEIEASIRESt &%ﬁsﬁa%%ﬁ e§°0 C, where

Compo%lv 1{%2&: @Sushawnsbywt het eppel afung 19 ne firoRitt B reduction
wer-left to the upper-right of Figure 9 with the
in wenghnqaefmwaaoom t196°¢ | ghtakmrits FOO°A and | $hests &t exradyal release

of me&l(:) g{e(?téaéy %Zg?gﬁmﬁ axyé r'/c? ?@uyamt?en(p-g%):ure range of

not encapsul ate re nent hol
about appear +bo ariuft atgoesi m |'Hﬂ1mert§§hobncep$1[ﬂtatomgatthe menthol in

eratures bel ow abaut 500C own i n
CompoRfort | GRLEBFL PO o7 FRRT o oo CACPERRarrds oan be
achleaéwve about 500C , Conposite B maintains its weight

ter t an the ment_hol S tr
stéo%a 3{ h]e'tl ptﬁot% rnteﬁotrlpl Y a amgqblge%t 61 l‘f:% %%Ioﬁlgoé:[lte C can
be agbél Gur1806G: , thed encEaiposit deBesnays aovehangps Gxn stability
until ar ound 6000 0 t Wt
that %Vé%d%atl off &t tenperlj’;% urgg%%%g%laﬁsgﬁgg%%(%%@%ml gure 10,
the a@amoswmmasatleasc abeat isprg0edt m%lth@bmr%eml%téowred with

vl Sl UK Sl AN GO 000G g
rﬂéxéurefonﬁ, i memgiqiht cap )bef anugedte/myéraquryérlpgﬁg@cgﬁate at high
levelgb%?xé %%Cr&aQn%QQHt taQQQChlgﬂ-hHéntl@/l eNcAPsUl At i Q@lﬂghels used
and/or solvent 1s reduced in the composite of menthol and polyv1ny1
acetate.
Variations and modifications of the foregoing will be apparent to
those skilled in the art. Such variations and modifications are to be

considered within the purview and scbpe of the claims appended hereto.



Conposite B, release over a |arger and higher
tenperature range can be achieved. Additionally in
wanai7aésiexanpl e, sanples of the Conposite C cRATHR2006/003857
aged for about three nonths,fo determ ne any changes
in stability that aging may cause. A s shown bel ow and
as illustrated in Figure 10, the aged Conposite C has
mproved nenthol retention conpared with "fresh”
nposite C, especially for retention over 4 days.
Ther ef or e, nenthol can be m xed with polyvinyl acetate
: t hi L eyel t hes
I e kR R g o Wit
encapadi@tednpﬁﬁvpefagt neancriistagd polPpdy iy acécatate matrix with
flavoz}éq{tl %Bhﬁ@sw nmaﬂéfllng@z.tl:pns of the foregoing will be
parent to ose skilled in the art. Such variati.ons
and nndlflcatlons are to be considered within the
2. Eﬂévbﬁ%wes%p%l(&flmt he Ghaiosn appendeshieliekedCeMbiMirant is
cigarette conprising tobacco, a filter,
locatedreentl ARECRNSERERGS WBiat B7e f Fabiartt 5?%rFé9?ﬁF2¥e and the
sorbexp@lﬂévuewét@&eﬂrﬁfaecaaiﬁymetlhB Ehaver ant bound wi thin
the matrix. 2 . The cigarette of claim1l , wherein the
encapsul ated flavorant is |ocated on an outer surface

3. ohet BegdiddRr f dl'&&nﬁllgaﬁnﬁtakélﬁndhé henshgnrtcetlS f1lavorant is
| ocated in a cavity in the flbter garett

locate} Gt rf LT UNGREAT G encABEEra: B80T PhvGPRRELpETEEe o is
distrigaisedniBughfifntr abbae@ avdobracthobaiceaetad. of the - :
cigarette or is distributed throughout a tobacco rod
of the cigarette. 4 . The cigarette of claiml
4. whereh@akBEteneap&ukﬂmedl fmaéﬂéﬁmtthenp&ks&su&afé@vﬁﬁavorant

and | ocated o wr.apper surro ndj ato
compr},%?js oft fﬁ_gvgffg aéjtdt ocaste b I CI g%arpeet%te L %ﬁr Q\%ﬁrco%ndlng a
tobacuhercdi Bft bee fdigeaaetibands are on an i nner or an outer
surface of the paper wapper. 6 . The cigarette of
claim4 , wherein the encapsul ated flavorant is
5. Theatcddapatice seimcdbhitnhé, paperewnapper Argopr dendes are on an

1111'1eracgj:_beasnI %ﬂtgrrc éllﬁefasc%amf the paper wrapper.

CLAIM

6. The cigarette of claim 4, wherein the encapsulated flavorant is
located on a seam of the paper wrapper and provides adhesion of the

Sseam.

7. The cigarette of claim 1, wherein the encapsulated flavorant is
temperature sensitive, wherein temperatures greatexr than 100°C release
flavorant into the cigarette, wherein at temperatures below 100°C or.
below 300°C, a majority of the encapsulated £flavorant remains

encapsulated.

8. The cigarette of claim 12, wherein a portion of the menthol
flavorant is released from the polyvinyl acetate matrix when a portion

of the cigarette is at temperatures between 300°C and 800°C.



7 . The cigarette of claiml , wherein the
encapsul ated flavorant is tenperature sensitive,
woher/@sesit enper at ures greater than 100 C rel eaBeT/1B2006/003857

flavorant into the cigarett % wherein at tenperatures

bel ow 100 C . or. bel ow 306°C , amjority of the

encapsul ated fl avorant renains encapsul ated. 8 . The

igarette of claim.12 erej . por :
9- %%t 5P Jfeftgcvor a]rgﬁlt cilsallrme}l\gasgé{éﬁgé?n téne po éﬁ%@ Elavorant 1s
presenacehataa aabunx ehembautport908n @&f-7Pheoti gar@@% eby swegitght based

te ures 3 . The
on 100, nggsé?rfy o ggFal m %\%ﬁg"éﬂgl 8%% rrent hol fl avorant

|s present in an am)unt of about 1-90% 2-70% or

10. .71' é&@é’yoé"%agﬁ gb%.s%q.g%[}egzg@ @ﬁ&iédl% V@'Mbé?ft tihe a filter

. yV| nyl acet at 10. "A method of neKing a cigarette
thereqfncquiwﬂgﬂalgsor bent in a filter thereof, conprising:

c?:cprr\?%(}geg.ﬁ 9.8N &£1MG ?Qﬁﬁ:‘é@éc@dfig@yﬁrﬁ:ﬂt cSRIMIEiISHNG dpolyvinyl
etate matrix wth flavorant bound wthin
acetateh@avatKi . Fh leomprettertowst tRENEPghRR FRETHFY, 1qhR component

of thﬁgggge@ge claim 10, wherein the encapsul ated flavorant
I's formed by: mixing al cohol and pol yvinyl acetate, -
m xi ng nmenthol into the al cohol -polyvinyl acetate

11. ThXtHEEndd & ampunt 161 f eGkirvent enpr evicdps@ladeenstlakdrant is
/puff of menthol flavoring to tobacco snoke produced
formedydti:ng smoking of the cigarette; reducing the- al cohol

ﬁ%ixﬂj‘ltallcehbb&ar[&rydlglvmﬁi C&&Eﬂatepol yV| nyI acetate
mxture or _a

the_nen ohq P9 .
BB TRRONr ERE0a AT 6 ﬁ?Jﬂa PhaRL S%F ¥, nytrture in an
amountACe&t i ik beb, pﬁ:b{rﬂde mpnoléddy, beady/mdsdert arenghahufgavoring
fromthe nent ohpl - pol yvi nyI et at. eare‘z_géure

‘to tobascorRECKRIHTS u&F WFIRY G B eTh F15e CAHERDS LT ‘at ed
fFhavermant the- faabmadl by::olmeaht ngLrandhesrearhanhothﬂpohol polyvinyl

shearj ng t he nenthal rant
acetati ot MPEFT sSut i Bh" 13 \hFh %E‘%gl ély# ri%)vmyl acetate
mixtuidierseidn the encapsul ated flavorant is for med by

gé%ﬁg%%lap %énQ%o@BED%iJJlavage%gEea@gbélh,e ﬁqr&ﬁv'n@ﬁlolith, bead,

powder or granule from the menthol-alcohol-polyvinyl acetate mixture.

12. The method of claim 10, wherein the encapsulated flavorant is
formed by heating and mechanically shearing the menthol flavorant and

the polyvinyl acetate in solution.

13. The method of claim 10, wherein the encapsulated flavorant is
formed by dissolving the menthol flavorant and the polyvinyl acetate

in ethanol, methanol, or a combination thereof.

14. The method of claim 10, wherein the encapsulated flavorant 1is
formed by forming a menthol separated phase in a continuous matrix of

the polyvinyl acetate.

15. The method of claim 10, wherein the incorporating ' the
‘encapsulated ‘flavorant in a component of the cigarette co'rﬁpr:'.Lses‘

:Lnjectlng a liqguid encapsulated flavorant mixture = into a tobacco



i n ethanol, nethanol, or a conbination thereof. 14.
The nmet hod of claim 10, wherein the encapsul ated
wobhewrosenit i s formed by form ng a nenthol separParas2006/003857
phase in a continuous matrix, of the polyvinyl acetate
15. The nethod of claim 10, wherein the
i ncorporating the .encapsul ated flavorant in a
t of ig [ j

pore L e P R OraR: et ire e g audred flavorant
into ao@%rmpwteﬁno@fmet@bw%m%tlpm ekt thry imRuetEai dspraying

or cogig syl i &0 o | AVALaNT at & Of PaRBRLEr oReht LORCBECA: filler and
acco Ortlon of "the ci arette gl[alng or Coatln

formlraa|@qapaa@?ﬂ:anﬁzch|ﬁ%dth@a\%faaﬁ%t%t o t GmcERF Y ofr coated

tobac@0e f10lH, NG ; 3c +0RAGER 00 fpi gt Be ebyad e&ﬁ&aﬁsﬁﬁ@t@ﬁe flavorant
sprayed or coated tobacco filler, distributing

throusmczm d2ortobaPPE &eapStil HEd FHIRASTAR tW@ﬁaaFl%g a solid

encapdORAGEO £l SFointt N@tel gakebieeo | MiIQQeRORANI f&rrﬁlr@mal @obacco rod
encapsul ated fl avorant .into éqbacco f 1 er

For RO EoBAER L PO P e I Ghr BUFE 17 (i encepsulated
flavotbaccerf idibeingl xedribéh, t kenebapsubated fﬁo&d@farﬁr granule

or. placing a fiber nDnollth bead, nul_e
encap%ﬁﬁﬁﬁ§§ul5?%¥P§QQEvoFﬁnt PR vi 1y |%2 gdﬁEFFer olnonOf the
cigar&itd e ehgarﬁﬁuaacarfnnlémtxﬂoamEOcigifeﬂta n the

cigarette. 16. The nmethod of claim 10, wherein the

pol yvi nyl acetate matrix wi th nenthol flavorant bound
16. whéhmatmdﬂaoﬁatnaXmixmf(whamélbythwrﬁqﬁyylsegr@gﬁﬂdtﬁwmakrix with

e o V|n acetate onar s .egi

menth%ﬁcé%Su a@graﬁ and t % nﬁ%% a%ayg f@%% ?ﬁ’ surface
segregatrfacefr e@eorp@fyvumleraac&psub atedalfdl awvopanface 137693/3011 of the

encapgelt.an:e% %fla(r!):&\{ |0 %’ n&%ﬁ@ﬁgﬂt %‘ccffgoﬁr@ﬁ surfa]ce region of

I'sing ai ning avor ant a ‘pol yviny
the emmﬁnsnhatﬁétflavonﬂm@ releaS|ng the flavorant fromthe
matri x whil e generating nmai nstream tobacco snoke, said
rel easing step including an application of heat and/or
17. f@oi sethre t oft helawnning, M8insyxesmpkiplepeaa | emgke, comprising:

GRERELSIANG 3106000 iR aPEbYH-i¥h acetate dRlihX. and
releasing the flavorant from the matrix while generating mainstream
tobacco. smoke, said releasing step including an application of heat

and/or moisture to the matrix.

18. A smoking article comprising a menthol in a polyvinyl acetate

matrix.



