WD 2007/ 036814 PCT/ | B2006/ 003857 FLAVOURED Cl GARETTE
BACKGROUND Fl avorants are frequently added to

t obacco products to achieve desirable organol eptic
WONEEFHEAs. One of the common flavorants is PEBHBHOE003857
Menthol is a volatile conmpound and tends to vaporize
(volatilize) and gradually escape fromthe tobacco
product during storage. Various sorbent materials
have been enpl oyedgasveshid icyeszamds t obacco products
to renove sel ected constituents of tobacco snoke.

The nore common additives include activated carbons,

BACKGROONBCUl ar sieves, zeolites and m xtures thereof.

tivated carbons are_useful sorbent material s and .
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storaghccordingly, there is interest in providing
flavorants such as nmenthol in tobacco products = )
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polyvinyl acetate matrix with flavorant bound wt
selectivdEy nipd | 3lsaumdsst® tideéheapslaaredts| avekant menthel when-

present he fe¥aBcef paoaddmyor band | ocated on a w apper
surrqundi ng .the cjgarette. In a second asEect, t here
t
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gradually released when the tobacco products are smoked.

SUMMARY

In a first aspect, there is provided a cigarette comprising a tobacco rod, a filter,
sorbent and an encapsulated flavorant comprising a polyvinyl acetate matrix with
flavorant bound within the matrix, wherein the encapsulated flavorant is in the form of a
flavor band located on a wrapper surrounding the cigarette.

In a second aspect, there is provided a method of making a cigarette including a
sorbent in a filter thercof, comprising: incorporating an encapsulated flavorant
comprising a polyvinyl acetate matrix with flavorant bound within the matrix in a

component of the cigarette and forming a film of the encapsulated flavorant.



A cigarette is provided which contains a flavorant
~encapsul ated with polyvinyl acetate, where heat
and/ or noisture are used to release the flavorant
fromthe polyvinyl acetate encapsulation into .
mai nstream snoke during snoking. Also provided is a
met hod of inproving taste attributes of cigarettes
cont ai ni ng sorbent, such as activated carbon, by
using flavorant with reduced deactivation of the
sorbent. Also provided is a filter cigarette
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encapsul ated. fl avorant conprising a yvinyl acetate
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tlpplh? qxa@\ékdeﬁrcﬁmggﬂmg ephedi raseﬁingor %édeﬁl&e&etm and the
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freat Wi th thol fl vorant bound within the
res ﬁ%QF%anﬁnﬁmbgﬁgsﬁ%%t *he cigarette. In yet
anot her enbodi nent, a nmethod of flavoring nainstream
t obacco snoke, conprising: retaining a flavorant
(menthol) with a polyvinyl acetate matrix and
rel easing menthol fromthe matrix while generating
mai nst ream snoke, said rel easing . step including an
application of heat and/or noisture to the matrix is
provi ded. BRI EF DESCRI PTI ON OF. - THE FI GURES Fi gures

1(a)-(c) illustrate exenpl ary enbodi nent

encapsul ated- -- -- products in a tobacco rod.
Figures 2(a)-(c) illustrate flavor bands according to
exenplary enbodinents. Figure 3 illustrates flavor

bands accordi ng to anot her exenpl ary



enmbodi nent. .Figure 4 illustrates a puff-by-puff
delivery of benzene in exenplary enbodi nents. Figure
5 illustrates a puff-by-puff delivery of acrolein in

woxewpbaiy enbodi ments. Figure 6. illustrates &cT/iB2006/003857
puf f - by-puff delivery of 1, 3- but adi ene in exenpl ary
enbodi nents. Figure 7 ill ast rates nenthol retention
of exenplary enbodi ments when the ment hol to
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Figure 3 111ustrates flavor bands according to another exemplary
embodiment .

_Fligure 4 iilustrates a puff-by-puff delivery of benzeéne in
exenplary embodiments .

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

Figure 6 illustrates a puff- by~ puff delivery of 1,3~ butadiene in
exemplary enbodiments. : )

Figure 7 illustrates menthol retentlon of exemplary embodiments
when the menthol to polyvinyl acetate ratio is varied. ‘

‘Figure 8 illustrates menthol retention of exemplary embodiments
when the solvent volume is varied. ) _

Flgure 9 illustrates vresults from ThermoGravimetric Analyzeér |
'(TGA) tests of a poly\rlnyl acebate~ menthol fllm compared to pure
menthol showing retentlon of menthol compared to weight loss of the -
£ilm. ' .
' Figure 10  illustrates "menthol retention based on aging of =

" solution.



materi al wherein a second material .is
m croencapsul ated within the matrix of the first
mat eri al. Likew se, "encapsul ated flavorants" refers
w0 mofb@yar ants which are encapsul ated or PCT/IB2006/003857
m croencapsul ated, pr efer?bl y with flavorants in a
pol yvi nyl acetate encapsulant matri x. Any nunber of
flavorants are suitable for encapsulation with
tate. Menthol is the preferred
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commnly assj ned US-A-5 301 693, US-A-5 228 461, and
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geranium oil, 1emon 'oi.l, ginger oil, tobacco flavors and other agents
commonly used to impart flavor and aroma to the mainstream smoke of
tobacco products. Flavorants suitable for encapeulation ax_‘e' also
. discussed - in commorlly ass:.gned UsS-A-5 301 693, US-A-5 228.461, and
US-A-5 137 036, which are hereby 1ncorporated by :reference in their
entireties. ‘ |
In accordance with one embodiment, one or ‘more ‘encapsulated
flavorants are incorporated in a filter of a cigarette wherein the
filter employed in the cigarette inéludes - at least one sorbent
(abserb,ent ‘or adsorbent). The term "sorbent” as- uséd herein refers to
an adserbent, an absdrbent, or a substance that can functlon as both
an adsorbent and. an absorbent. The term "ssorptlen" -is J.ntended to

encompass intéractions .on .the outer suriace: of sor_bents such EES




at high tenperatures, i.e., 200C to 800C in an inert
at nosphere, followed by activation under oxidi zing
conditions. The activated carbon used in the

WB'z&ﬁFo%sﬁc?s could be in the formof nonolithi ﬂ:TﬁB_zousmosss:r
hapes, granul es, beads, powders or fibers.

deS| red, the activated carbon can be incorporated in

anot her material such as paper. Acti vated carbon may
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Anothér material which may be used as a sorbent in the filter
system of the cigarette is a molecular sieve zeolite. The term
"moleculaxr sievé“ as-used herein refers to a porous structure composed
of an inorganic silicate material. - Zeolites have channels or p(_::i:es of
uniform, molecular sized dimension's_. There are many known unidque
zeoiite structures having different sized and shaped channels or
pores. The size and shape of the channels or pores can significahtly'
affect the properties of these 'materilalé with regard to adé.oz:ptic:ﬁ and
separat‘ion characteristics. -Zeolites ‘can be -nsed * to ' separate
) molecules in the charmels or pores, and/or b'y differences in stréngth
of sorptn_on By using one or more zeola.tes having - channels or pores
larger than selected constituents- of - malnstream smoke,.only selected

. molecules that are’ small enough to pass through,the_ pores of . thel' :



be used as the sorbent. They are selected for use in

a filter system based on the particul ar

constituent(s) to be renoved fromthe mainstream
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adda_tl-gﬁ%ﬁ% & 1eeeadtively bRl iavaipahled &hoan tianeysehbiterial or
I nternatjonal of Morristown, New Jersey. The f.ibers
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. | d A—6 584 979 7 7
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are pre &rap oriented. in the filter al ong-
cen prdvéddi deﬁanﬂmtoﬁlmmqnea!#ﬁgﬁﬁw%ﬁﬁth@ cugHeye a targeted

fllter%'dg@tgﬂlé&eam smoke composition. -

Alternatively, the sorbent can be composed of one or more sorbent
matérials, spuch as carbon, sgilica,’ ;eolite ‘and the 1like, impregnated
in micro-cavity fiberé, such’ as TRIAD™ micro-cavity fibez..~ available
from Honeywell Internatiomal of Morrlstown, i\TeW“ Jersey. The fibers
may be shaped micro-cavity fibers :meregnated with particles of one or
more sorbent materials. See commonly ass:l..gned Us-A-§ 584 979,
US-A-6 772 768 and US-A-6 779 528 which are hereby 1ncorporated by_
reference in their entlrety ‘ '

In another embodiment, the fibers @y be bindles of non- -
contJ:.nuouS' fibers, which are preferably oriented :in the filter along’

the direction of maimstream smoke. flow through a cigarette.
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containing filter rods can be forned, for exanple, by
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 The amount of sorbent used in preferred embcdlments of the
" cigarette depends on the type of gas-phase co;stltuents in tl;e toﬁacco
smoke and the type of constituents that is desired to be removed from
the tc-)bacco smcke. .
- When sorbents and flavorants are used in cigarettes, flavorants

can deactivate sorbemts when the flavorants are sorbed by the

-sorbents 'i‘hus, to reduce the level of deactivatlon of sorbent

flavorants are preferably protected from sorptlon by the sorbent by P

Aencapsulatlon. Through encapsulatloz;,' the interaction’ between the
sorbent and flavorant, as well as the resulting: sbri;:tion of the

flavorant can théreby be reduced.:



sorbents. Thus, to reduce the | evel of deactivation

of sorbent, flavorants are preferably protected from

sorption by the sorbent by encapsulation. Through
wenpansdlati on, the interaction between the - pora9ss/003857

and flavorant, as well as the resulting- sorption of

the flavorant' can. thereBy be reduced. WO
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While Il&.o %f&%n@okgvﬂagﬂoﬁﬁegﬁt fheory, it is believed that increased

moisture, as well as increased temperature causes the 'polyvir;yl

acetate matrix encapsulating the flavorant to expand the polyvinyl -
acetate matrix, thus créaiﬁimg pathways out from the polyvinyl acetate -
matrix and allowing for flavorant to escape. ‘ & .

For example, the polyvinyl acetate matrix encapsuiated flavorant
can be applied to a filter of a cigarette,  wherein moisture and héat
from_contact' with a wuger's mouth can felease the flavorant . As
another example, temperatures between 50°C and 900°C, or between 1'0‘0",'(2 ‘
and 800°C (e.g., above 25°C, 50°C; 100°C, 200°C, 300°C, 400°C, 500°C,
600°C, 700°C, B800°C) can be applied to anm -encapsulatéd flaVOrant'_to
expand an encapsulating polyvinyl ace_téte matrix, wﬁich_ in furn can
cause release of flavq:;*ant from t'l‘.le encapsulating polein?l ‘ar':e-tate

" matrix.



matrix and allowng for flavorant to escape. For
exanpl e, - the. polyvinyl acetate matrix encapsul at ed
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€ encapsul até are
obtain a shaped encapsulant

While not wishing to be bound by theory, it is believed tha't
eﬁcaps_ulatlon of the flavorant by the polyvinyl acetate is based on
the principle of surface seéregation._ It is Dbelieved that the
polyvinyl acetate forms a matrix with .a surface_ . portion. -c?f' the
encapsulated flavorant including a higlier rat.io of polyvinyl acetate
to encapsulant than an inner portion where the polyvinyl acetat’_;e -_i;;
segregated toward the surface and the flavorant is ‘segregated away
from the surface. ) o

The encapsulated flavorants are preferably prapared by mixing one,
Or more flavorants in powder or 11qu1d -foxrm, a volatlle solvent and
polyvinyl acetate, then drying the resultant solution to remove the

golvent and blnd ‘the flavorant to within a matrix formed by - the -

. polyvinyl acetate.- The product recovered is a flavorant encapsulated oo



prepared by form ng a solution, dispersion or

enul si on containing polyvinyl acetate, flavoring and

optional flavorants and drying to obtain a shaped
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by the polyvinyl acetate i€ based on the principle
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:anreans% 1%n 8\%1:)erature and/or moisture levels, thus allowing for the

ved and/or

flavorant to be released from the matrix.

For example, &a Pprocess for preparing menthol/polyvs.nyl acetate
composites can include mixing a solvent, such as alcohol, _for example
‘ethanol, and .polyvinyl acetate to form a solution. Next, a menthol
flavorant can be- added to the ethanol and polyvinyl acetlgte solution
‘to provide flavoring.- Next, the ethancl solvént content . can be
reduced to increase the concentratlon 1evels of menthol and polyv:.nyl
acetate in the solution. It is note.d that while menthol is ‘volatile
and can evaporate, the mlxture of the menthol w:.th the polyv:v.nyl.'-
- acetate in this example reduces ‘menthol evaporation due ‘to the menthol
be:mg dispersed W:LthlIl the polyvlnyl acetate, wherein tb.e dlspers:.on
reduces the menthol evaporation rate. Next, the mixture -can ke formed'
into desired shapes, such ag’ flbers, fllms, monollths, beads, powders,

- and gratmules, where:l.n “the solvent can be vaporlzed ‘to fom a f:Lnal




shearing are used to mx the flavorant and pol yvi nyl

acetate. Also preferably, one or nore flavorants are

di ssol ved and/ or entrapped as a separated phase in

we008@RE1znuous matri x of the polyvinyl acet ata/sIrds)3ss57

the conposite would be a matri x of polyvinyl acetate

with flavorant within the trix. Therefore, upon

exposure to heat and/or noisture, barrier properties

of the polyvinyl acetate can be r : i« of
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i ncr ease avor content j.n . 0POSI tEatrix ab N
does PRt HHPSPY FP PSSBPET nbt e%hef h&?li{‘)ﬁéwr e%gt ive anount s . o
certai HEALBD| liewelpoliyvithils scermie FtoviarEs sf Fround 70%, thus

- variations _in final .fla |l evel s. For exanpl e,
reducing QB’E)WJ%’ ﬁﬁf%?@%ohe%%%gl s provi ded, . e used to
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the higveesthok sHessanexERptlacf HaFhots Br aReapst Al 00 aged by

ulati1on
holrdiﬁg]dch%l LELD I Bid polyvinyl acetate inm solution for an extended

period of time, improved flavorant enca'psulatiog and eventual ‘release
upon use can be cbserved. For example, if a mixture of 70% menthol,
solvent and polyvinyl acetate is ‘aged fqr approximately‘three_months,.
a composité material, which is formed  from the agéc_i solution; can show
improved menthol retention and em_:apsulatign with an evgntual release
ievel during smcking of up to 70% menthol. Therefore, by aging bhighly
concentrated menthoi/polyvinyl acetate mixtures, ‘menthol ‘levels off 1p
to .70% can be achieved for release. 7 | ‘

o Ali';ernativ'ély,. rather ' than _aging, . it is I}oj:ed .that rsimilar :
'resﬁl'ts for encapsulating highei 'le;»rels of menthol can be achigzved by} -
reducing the solvent content of a solution -of menthol, solvent -and’

polyvinfyl acetate.. For exa%ufple, tHe..golvent in 'the go].utio'n ..canrbe_




encapsul ati on techni ques can be used. An exanpl e of
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encapsulated flavorant can be dispose n the P
for burning, wherein a combination of heat and moisture can be used to
release the flavorant from the polyvinyl acetate encapsulant

In .another preferred embodlmem; the encapsulated flavorant is
disposed in at least ome location in a cigarette that is subjected to
:anreased moisture during Smoklng where}.n molsture from mainstream
smoke or from a smoker's mouth can be used as the . releaee mecham.sm
for the flavorant. For example, the encapsulated flavorant cann be
dlsposed in a VDld downstream from a sorbent. 1n a filter or on one
‘more surfaces of a free r flow filter, whereln moigture from the
'—.ma:_nstream emoke carn release the flavorant from the encapsulant

‘In another preferred embodlment encapsulated flavorant ie
dlsposed in tobacco rods by 1nject1ng the encapsulated flavorant in

l:l.quld form 1nto . tobacco  rods. For - example, the encapsulated
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~~ _Flavorant contains flavorant, polyvinyl acetate and _-
MiquidofiiGRator| §70r ARt $PRF 1 nb° ofhEFRHET ePf aPs *pPEsent Tod oFf @

cigarethe €byaket tBe PE&fREabby €ODDrisSesntdr aWUDbn0bst Hite tobacco
encapsul ated fl avor anrucéL t hat grgvi des ??desi r

_ ed
rod tonBtifidt TREPPIIVSH ngFH-the “EiYatetPercqh -  Hoveves
the ipfefrdohedsaniediatendny pde tdiogandtchén cobpr icobagcdased.  For

on the tgtal weight of.tobac in.the ci u .
exampley  ASut Qﬁﬁ%e a% garﬁ rr‘ﬁ’ilfr%c%r 213 g?%% yte%bo%t g%%%%edabgﬁod%mem
tobaccd5%odofl dthevighc apsabsitied-ofd digvenants FoF0 exalgpited an liquid

form 1% gaesﬁﬁ&‘%@}gﬁgggﬁ %%O%Bsgéca aRRCc6 8o PLSIEl A ¥rom & filter

contarns u Omg of encapsul-ated flavorant.
180. |In a preferred enbodi nent, the encapsul ated fl avorant

+5 dispased dRrat-ieastnOfBid0eat i @Rei N1ag6igar ehb&psulated
that reaches at |east_a mninmumtenperatyre at which

flavorpRg fiFaBFPREST 1P eFEERERP  FOINSE 0| SRARYPSacHt f¥ing the
 encaps@QNSARS UFadoragl i1Ag 1SH0kE NGorfrobnexatipd e;old@o filler.  For
encapsul at ed fﬁavo‘%artlg can he dj spgseq!E in (tihe toltl)aé:co it or
examplgy % TWAFEF = FOr THUFRTHY, Wher 8Fn & C6hbiTHation o ©
solvenaf bhead slchtAPhst (#.¢5.cartbenubegddlgvinyklaasetehend menthol)
flavorant.from the inyl_.a . c ant .l n: .
e R
embodifikavoreimt Jismuidi sporpmiliatedt flaveraninds| gpaeyeh ¢h wpated on

the to iagééekifliﬂat drarsHblRetRY té@.ga%@ﬂ@sqs%@embz?gyé@ or coated

uri ng Snoki ng wherei n 'noi sturé from mai nstream

encapsshpked o 14TRRE 5 RERCFTR1HBG! HOLERFHY Usbdthg tobacco filler

prior ERCEELEASE tFBERANIHAs 1106 Lheofdayepaptovidy texaspbgsulated
e encapsul ated fl-avoran [

~th t, can be_disposed in.a .
£1avorgat o WdnEPFRAPFor E SOPDBRTS . Fhida 1900t of® ort GHSGRRESE in

FigureD() surfaces of a free ,flow.filter, wherein

TP\ uter' oDidse TRAARLRET YOKT SADEHeE08, HSpan: 1o
" disposettbidli teniceoe AtAPsu ket edxfihaverkint ehsapslilspesiedlavorant into
the tdrdBREC2:0088. bYpLLUIEAYY 1Re 1NCARSY! ALEGILAMANARY of the
solid encapsulated flavorant, the solid encapsulated flavorant to be
mixed is éh;:edded, ~ground or otherwise mechanically processed into
shredded £ilm, ground powder, or .otherwisé smaller sized particles to"'
. increase the 'mis;:ibility of the -encapsulated £lavorant inte 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 ,ié,"lavorant 170 to be  distributed throughout - the'
-tobacco rod :)LOO, as illustrated in Figure 1(c). :
o .In another embodimént, the: eﬁcépsu'lated flavorant can j:)e present’
as a- film.- The'film can be provided by applying and drying a film’
forming materi%.l with the flavorant t'-._l'lxére:ifxg,‘ wherein the ftlav'o'ra}nt can-

I'be' . provided -as pre-encapsulated A.lf-lavorantf or ‘non-encapsulated



liquid ferminto tobacco rods. For example, the
encapsul at ed WO 2007/ 036814 PCT/ |1 B2006/ 003857 - 12
flavorant can be fornmed as liquids, such . as hot nelt

woOhoF@bskent based |iquids, of the encapsul at edr/IB2006/003857 -
- flavorants for injection. Preferably, a liquid

inj ecti on can be applied ti%¢ a center of a tobacco rod
of a cigarette to wet the tobacco or fill a center

portion of the tobacco rOV|de ;encap
flavorgpipyeised PAtbla Ebhatth rg ? he %rj 3%%

film @éﬂmﬁ&g Aty A1 R0S| &damlwetshlpolmmbaecetattmd Fom. Also
exanp see Fi 1&a3 V\Aiy ch illustrates a
Prefer%}ﬂeﬁf'ertlh@df%ﬁﬁ%%#e F6b%¢co rod 100 with
FRRC aRap aé pdbdd By @fapbdyd5Qli micetted preiengapenlatgdmmenthol
in.a centet,portion h CQ; mdf;% Sidceah1, th
can be mixed i :tw.g 21 &5 y?ln;h & d0hag A riéo en

anot her preferred enbodi nent,
the mikherd iqun deepprpbed dced CIIRRFHLENES| 3 %ti]é‘boséélt‘?lﬁlatlvew' &

non—enct:ag% fd' hl; E‘P EYnSRERY 1 BEn Obe CRALdNGikRea polyvinyl acetate
e apsu ated flavorant in i i quid form ont

film fpobbegordiduied, Foen tdeaMprevcs h@%r?@aﬁ?ﬁ?é‘?‘gom 2 cigarette

as a siiqavorant can be forned as hot nelt or solvent based
sol utions (e.

et hanol , pol cet at nd _

Trenthol Jorest ?‘H@teﬁ&‘ﬁps]ﬁﬁeate@& P?% % men&‘ﬁ cam be pre
.e.ncapsﬁf@t‘ié@r}%d ahame, adhgls i vd, tflsror- rehda:crdmgemto,lytnh@.c materials,
e {3 sheapeul Ao, ) 0L SHL ) 581 A OESORLEY Uhyeone,

t tes,
poly-gSpealed OﬁcDMt ecbecﬂnuapspbérwqﬁaavéﬁant sP<a1=3é*1aCtlc acid,

"ed QR3CERokidd el oPri 1R to
POlY&S?% co roé C%LJO&S |tPn gr g? to provide thG::L S prior to

mxmgenhagsmd@tn@dpwlm areEtgo Wftﬁho% il ™ e idigatpberial -

d? é]?;.%f elil lWBbiaied, | Rhe FbeWRInlib)acekAt@anpihercomprises
re enbodi nent , solid enca%%ﬁl at e Jlavorant i Sce  of

by we:enrrstpogpd tion $QbackFT | PFEE fd to “about
flavorgﬂg?p§w:ﬁt ed fehé\éﬁlﬁ.ﬁteﬂnbﬁ nbﬁeeﬂcﬂi@aﬁmatédlthﬁ‘rthol and can

referably, to increase the mscibilit |
be aprddEdpSHl &t SAVPPRIT &t 2 FRE §o%i | enﬂg%s%ﬁm{)ﬁg 8% lfdin can
be appﬁh@&of@rﬁ $10-thee ﬁmilllseshr@w@d ograurbagco mat of a non-

tradlté Pﬁﬁi}w o nz:%gagir Cg t)édp«rag cg ﬁ%x’ Q&Qp shredded; éﬁmte In

Terw se st zed gartlc
a prefarredi rwﬂ:eﬁeem’th,e trhescﬁlﬁml |epyagxﬁuite|¢@seﬁ@a1i§ ol ated opt:.ona.lly
also LlLavorant into the filler. Preferably, the

encapsul ated flavorant 170 is m xed with the :
preferably, as mentioned above, the film-type encapsulated

flavorant includes an encapsulating polyvinyl acetate film forming
material and at least. one fla_vorant. Howeveyr, additional _other .

materials can optlonally be added to improve the £ilm- forming
. characteristics - of the encapgulating polyva,nyl acetate film formlng
material or en.hance the pelyvinyl aqetate £ilm forming material’s
sfa_bility. In an exemplary embodiment, the film has a -subs,tant?ially

homogernous composition in which flavorant is substantially ~uniformly

distributed. The film encapsulating material provldes a barrler to_ .

the release of the flavorn;g, wherein an effectlve amount of flavorlng
is released' as desired. For example,_- a release of at least
0.0ilmg/puff is. des:Lred from an exemplary traditicmal cigarette,. or a

total weight of ab_out 2 wt% of. menthol of the total we:Lght of a



tobacco filler prior to or during the rod-making
process thus allowing the encapsul ated flavorant 170
to be distributed throughout the tobacco rod 100, as

Lhasbkaied in Figure 1(c). .1n another enbo Ic
2
Wtbhe encapsulat ed flavorant can be present gﬁﬁi(ﬁﬂﬁoowﬂ

The fi-lm can be provided by*appl yi ng and dryl ng a
film formng material with the flavorant therein,

wherein the f| avorant  can- provi ded as '
tobac er%éafpsau%ﬂter@afetwa%r%?ﬁlr% %ﬁreﬁt?aﬁ@am%dtwllw for

releag@%egsménga/ | B2006/ 003857, 13 flavorant m xed
t hin_t he, m f or terlal Preferabl
Hhe D g ent b0 TNES T SR8 g fet Silibgpatts of the
cigardtitdem sm:]soas pire foat abl gurﬂahe bf v oraapbeirsanemidal fiFoer or an
outerexanﬁ P%Qd a&e?@éyV|n l t&“é%d%&ﬁ 1@t8?1ed to a

cah be m xed Wt pol yvi ny "acetate f
film. f grhe r@gmaﬁémn%lof ttﬁ@ndl’i-% ﬂﬂlxﬂt gre sah bEnkpsl.i e@rederably,

the dﬁeca ganGt E’zg g\aitirlltm t‘ﬂﬂ:ﬁﬁ@@é | Vel Yook 50 pm to ﬁbout 150pum,

non- enCapsu ate ment hol can be m xed w

and wqys PYRRGFaldoeta 60 #PUh S nngfﬁatfé«rlrnaFantlh%ﬁﬂatlwéactured by

any S0buie CagRoheAPRhhed pducekdanet £ €1m aSharifyg Mehét desired
is noted that the pre- encalgsul ated nent hol. can_ be

stmctﬁrgJ c@ﬂ%%ﬂo&,ean%ydm% o8 h esF% example, the fllm can be
apphefd ahspr af et:awix@ @@byml C s3Elh eralsal SpraysuUcha@sng, a dipping

- procegi %g %? OQSP;%%é) %gccggl ngBO|¥(ap£9&catlgn, gravure
prmt:p:grl ys‘.akcmair | afgsl icpokiya) aotd cthacﬂdke pohyestldrﬂon, suspension
?gl y £ e e o) '

or sl 8&5%{{141( eﬁﬁrgese cal’n ﬁ| g?& mant o WI t%ér%ﬁﬁeg éliléf?tmnal
additifvermiing m&pemrél and ntlaerpr@fzéflﬁéd agnffodiarding thye one ox  more

sélecﬂ%ﬁl yubpyleacet ate £ l4p.coaRiLsass cgﬁp%ézgljfg d’ﬂgtthg cigarette.
20% nore preferably about 10% to about 15%. of

The cqqtipgr Rt Pretprrbdy Entapsin EGVEr VABHE (FEulcabeq solvents
and fdﬁnhhgbllcﬁrﬂlﬁﬂﬁavﬂﬁg &1&@'}.!}:@&1 @_ﬂnealsﬁ.aﬂ'ﬁonefﬁe Cﬁry&ng can occur

garette. For exanp he filmcan ﬁpl
iy im in order to

by evARGRALLER giT &%ﬁrﬂaﬂ O’Eo‘ﬂTeed:aﬁ‘ﬁeﬁaY‘blE?acocfo
solldllfgm -ardd aghHdreral tled gatiddetcer ebatled dila paper the selected
surfacy wr apper of a cigarette. In a preferred enbodi nent,
the film encapsul ates nenthol and optionally also
m ntondr eéwrabimentas aentfiidmed cdbowelyvheyii | aeelgie matrix

en_caps%ﬁ]gé@é‘ u%:?itmeq.s formed on an outer surface of a wrapper around a
cigarette filter, such as on a plug wrap or within a pilug 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 mentriohed above,
. heat and moisture allows the encapsulated film to release at least a
p-ort_ion of the flavorant from the polyvinyl acetate matrix. Thus, by
providing the film din a location with elevated moisture and/or
temperature 1eveis during use, the flavorant can be retainéd by
entrapment within the polyvinyl acei:ate .matrix_ during storage and -
released from the polyvinyl acetate matrlx upoen use. ‘ _

In another embodiment, the fllm can be formed as flavor bands on
the ocuter paper wrapper; where the flavor bands may be coated on an
1nner or outer szde of an outer’ paper wrapper. . Preferably, 'the

’ number, width and pos:.tlon of flavor pands are arrangeci 1n a way such '



flavorant includes an encapsul ati ng pol yvinyl acetate

filmformng material and at |east one flavorant.

However, additional other . materials can optionally
W@%@ﬁg&%to inmprove the filmform ng characperaglobddsss?

of the encapsul ating pol yvinyl acetate filmform ng

material or enhance the pol¥vinyl acetate film

form ng mat eri al ' stability. In an exenplary

enbodi nent, the f| | mhas a substianti al | éﬁflhom) Qus

that adempsesi Ei6Fh WHCCR FLRIBFANTCT S UBEAAR SPRES-on during
staticNhf@r mMie distripbutess Fherddshm encapsubatéay smoke.  For

mat eri al. provj des, a bar rt th e o) h
example) o\ 76t | TR whidt ef HIHT e 4§6t|€1eavé3ﬁo‘j°n n%] eoav%ﬁ fe formed

parallle& rtei eaaed msndegi radecEben exdnpties acobebeeseoelf %1%0: thus
[puff is e e R_exeiPl B Yistrated
denveﬁlﬁ% %F% ‘{9 %re ?are.tt%r %a?ro ?Lot Elqrmk@l ght "of ‘ab bout in
Flgureg amuo)ofandner{t:hol tbe thevent hendei gl BRY abfplocated om the
1:n.ner %7/ Q36844 Ewgg(é:l{' %%6/&0%85:71 a:]sétit.é’bﬁ&;%:i: atppErazso. The

garette 1s rior to snoking to all ow for
flavorr eifbae?a?@e APormahoid §8y. bET hesed | M EanSeEPeE | Pt o*Hngbovm in
Ok _nore conponents of the ci garette such.as an

Flgfuu'Feouter surface of a wapper a d afilter or ({z%r sfter the
Bir erlaicap perdef MY cPyat et et i Ut tFE ot

FormatWBhChof S €lid eddbacao fiddn 'Eijae @bﬁﬁtm,ons:xo.ﬁlttz.hg, palnt:lng,
dried filmare not limted. Frefer drjedyy, :

spreadingy ERETHGR n‘%ﬁ?%lﬁngss oafStg ut Om%?gmat%l the paper

surrouhBny tmct:dmr:eoprecﬁer abithroupht vs & Uilapom PFpes f Lﬂl?ﬁ flavor
and %ﬁg e Iaﬁtwy%edr&%.ce Y 3 3ULEARGRPT QEGSS bRBlerving e

eSea" f avi n esired structure,
propexa:darpoelft ieqh - andFadi n@mpéﬁs vbeR EXaNpFebapAg fFEpplaced on

cn.gare%@gs, ehl&lﬁ)p\he%cﬁy F1998H, NgaRr 9@e§§ov§&@:h ﬁﬁrﬁz@f &Ynoking of
| ppi ng " process, electrostatic

Clgaredtep%lmltbn 2cBEVREFhgCHRAE ap PRt T Ygr AR5Pe using flavor
bands PhiPhi N ikBKed etca@ﬁ@hl Céﬂrlt@.&nlﬁ@d dik@rbikes, Anhe activated -
enul si on,. suspensi on sl :ggmc r| SI ng -t Slred level of

carbomyo|af| WAL f%t % EWCTII 5pt'i 6ha
their apl_&:ijptewees i svéer epptead anob:tﬂeeﬂeappbre@i asf at twat imgproximate
one_or sel ected surfaces of one or nore '
re:"at?éﬂ ERt @@ﬁ‘gﬁ%ent s of the cigarette. The coating.is -
paticer abky mwhti egpeer renpvéenatervididrenthpheilavor bands. As

J.llust&aEESn:th? Fs_ag# for nlSa Qb daf 'fllgjvgf‘vlbaﬁgiéae%'lﬁsgettes B and C,

Asi ons drying can occur . by evaporation or
which | owerdlng @farbhle cemprsrdrgs ehare t FEFimiRZeraer 2fPlein and

1,3-butadiene SOI‘Pthl’J. compared ‘_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 comtrol cigarette and the flavor band cigarettes both -
reduce benzene, acrolein and 1, 3 butadiene at -similar levels. As
such, when menthol is prov1ded by the flavor bands, the menthol does
not s:.gnlflca_ntly deactivate the sorbent in the cigarette, at le.astl as
"pertalns to benzene, acrolein and 1,3- butacilene reduc:tlon

Preferably, menthol in flavor bands in a c1garette has m:.nlmal'

adverse effects on sorbents in the cigarette and also allows- for high

levels of" menthol to be released during smokz,ng -~ For - example, as‘_v

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



solidify and enhance the adherence of the filmonto
the selected surfaces. In one enbodinent, a film of
pol yvi nyl acetate matrix encapsulated filmis forned
\V?QwﬁﬂB&Hler surface of a, wapper around a ?bgﬁéﬁ%&&mﬁw :
ter, such as on a plug wap or wwthin a plug
downstream from any sorbehfs. By providing the film
in this location, 'the film can be. exposed to :
' el evated heat and ' npisture froma. snoker's nouth '
and 1.3GPphels ki R, Pracsklin &$aTPHRIMENSE r B STPRErY pgigarette

havindERbLONEd RRRLe: healriand AR SEibkEe ﬁ.'l'i:@WS theas a result,
encapsul ated filmto rel ease at ZE%% ﬁgrtlo gf
0.021vghRuff av ot AFETB{ Bt her bl yitfylIaedifat mtPeRRol  can be
delivelBHS ;aulYng P Ee¥kthd g wh e fvlelrm ilitaléochkhga Wint lthe acrolein;
el evat ed npi st nd/ or era Ievels durln
1’3'buﬁ§gle?eﬁe FF%%L%%FQSM ben Al neg el entr apiEnt, putts of
c1garewtéh|wuﬁﬂnélpubyvbaqu aasaapxeanﬂn'ﬁx dhrcwmpaﬂadrage019arettes :
n e pol t r
crencehaf ) SASR, (EURLS POMUEDNE, 221 S L, OB peray
the fﬂhavnr 'Headds rrevidhe @%n(%eaﬁﬁpe?bquﬁapEeﬂlmQWRﬁﬁi t ff - menthol

£lavord hgv opnbands Ry bevooated m@ﬂtﬁﬂ FIARIr10E Ydbllouff depends
of an outerzﬁa per wrap . Preferably, the

upon  FfbRINCERE BRI an (P 0BT TR d‘fltflPQV(SPebQﬁH%Waferl acetate film
formin%r hapgedi Nagd ey %&Eh\é‘&ﬁ@&?‘d Q¥68ddthol provided, i.e., the
CT/ | B2006/.003857 .15 that air .can diffuse into a.
size apdpaohet 6§ HHHAEFsParA® &iBdsffon during static
~burn, but still provide flavorant to mai nstream
snoke. For exanple, as shown in Figure 2(a), flavor
bands 210 may be forned parallel to the burning
direction of the tobacco rod 220, thus delivering
flavor as a cigarette 200 is snoked. As illustrated
in Figures 2(b) and 2(c), the flavor bands 210 may
‘be located on the inner side or the outer side of a
ci garette paper wapper 230. The flavor bands 210
-~ may al so be used with sorbents 240, as shown in
Figure 3. The flavor. bands nay be formed before,
during and/or after the formation of the tobacco
rods by coating,. printing, painting, spreading,
extruding, dripping or casting the filmon the paper
surroundi ng the tobacco rods. Through using flavor
bands, the flavor



and any sorbent have reduced interaction thus
preserving the properties of each. For exanple, when-
flavor bands are placed on cigarettes, high nentho
wdebd7u8dsy4 can be provided during snoking of  pcrTaB2006/003857 -

cigarettes with activated carbon. Additionally, when
using flavor bands wth attivated carbon containing-
cigarettes, the activated carbon, as well as the

TABLE flavor bands can retain a desired level of their
ﬁropertles even after an extended peri-od of tine in

proxi mate - rejmtdmilelso one anot her. Carbon doescnotrol
appear- to intpract with menthol flavor bands. As
illustrated i paFrgures 47, nenthol [Elavor banged
cigarettes B and C, which. ‘are al sp carbon

*ig; — ! ELHEREY ZENe, ackeyEt i and
Mentho%yg i ene g:?{%# on cagggred to a nén menth)IO/O

acetateoﬁ@@hnlng, carbon containing contfol cigarettes

Toral ( COEQLcdne T T absorp benzene, [acrofein and
, 3- buf'adi ene| better thap the non-cérbon containi ng
Data cigarette 2R4F in a puffiby-puff copparison. Ag

Mentho!l' l(da@,lcrl@t)ed M adlguresidg-61 the conlgol cigafetie
flavor band cigarettes-bothi reduce-benzene;

oo oT TG

TPM (mgbroleln and N13-%ut adi ehe®af . si i ¥ Tevels. |Ad-?

PuEf Colk®, WwWhen nenﬁnpl I's prpgiged by the.ilavor basds,

the nenthol es-—not-—si '1_r\| ficantl vl deactiv

M8 s&’feﬁ‘é?ﬁ‘f’li’?flﬁfhe c‘??darette a?5¥ east” h8- %E‘ért;fa‘sbflg

(mg/pubenzene acro ein and 1, B- but adi ene reductlon

I' Qf ar ﬂh| \/ nt haol nf v NE

hanxda
Rt T 1TavOorT DaReaSTt+HH—a—€H Ua'

Puff 43atavy &EFF adverse effects on sorbents in the
cigarette and. al so allows for high {levels of mentho
0

aAcroleif Dg) releasedoduring snpking. For =&anple as.

||Ucfrnfor~|i Table—1 nthaol 1l o

1.3-Bupagsenp ¢, ol $1ng/ cig o000 036akE 0
Acetal@@?ﬁﬁBZ@@G/OOSBS? 16. and11.36ng/0|;40an be pl aéed in
£1 -OF handc YNl Al oL e b
u'u.ll_uo T ull CI\CIIP I y Cl gal C T lTaVI ||g ol UUTI
Benzengof% nt nater %I inthe friter. As.|a result, 0

No chaﬁg@ZdﬁEﬁﬂ@Eﬂfin(quﬁaﬂgémdﬁﬁoﬂaﬁﬁ BalidEnyg/ puf f of
ment hol can be delivered during snoking with very

Fttte change in the acrol ein, 1, 3- but adl ene, _
acet al dehyde or benzene Ievels i.n fourth puff
tltute for or

rdgaierr by wirbf F1a8R8 PBRARSCTESMD
additi¢@npar ad skamc la@ﬁé@iﬁieESuséM tdouthd | m@fpelitandSE‘or example, the

film rstay miaerao'glacglgweo\{leré sea IS né)t gd c:tirg];.fgg:eg{eef %nr:'gpbéé/r to provide
adhesion of the seam, as well as flavorant within a cigarette.

" In an embodiment mentioned above, er_lcapsul_ated flavorant can be
located at least in a £ilter portiom of a cigaretté ’ In. some
embodiments, the encapsulated 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 cxgarette, wherein the
flavorant is downstream from the sorbent. '

Various . filter _constructions may be used to ..‘prepar.e:'- ‘the
cigarétt:es Exemplary £ilter structures that can ‘be used for
cigarettes includé, but are not limited to, a mono filter, a -dual
filter, a t:f:ipi_e'fliltve-r_, a single or mult:. cav:.ty fllter, a recessed

filter oxr  a free-flow filter. AMono filters typlcally contaiﬁ




the flavor bands provide at |east about 0.01lng/ puff

of nmenthol flavoring, wherein the |evel of nentho

flavoring per puff depends upon the concentration of
wom0H/imkiawi t hi n the polyvinyl acetate film framBEg6/003857

material, as well as the anDunt of ment hol

provided,.i.e., the size *8nd number “of flavor bands

prOV|ded WO 2007/ 036814 PCT/ | B2006/ 003857 17 TABLE

anpl es Contro . t hol | 8
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encapth&dv S E2RAFrabtr obeien PYLEr aply 0logazzdy t%?‘e n éhf % smoking
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a cigare exanp , da sorbent and
segmennNcapsudy at edac[:ektay:@raqgtate, acetate-paper or paper-paper,
separated by a cavity. The sorbent is preferably provided in the
cavity. Recesged filters include an open cavity on the mouth s:.de,
and may :anoxporate gorbent amongst the plug material. The filters
may also optionally be ventilated, and/or comprise additiomal
sorbents, catalysts, flavorants or other additives conventionally used

in the cigarette Eilter art.

EXAMPLES

Exemplary ﬁlavorants encapsulated by polyvinyl acetate can be
formed to predetermined ratios of flavorant to polyvinyl acetate for
high flavor releasing capaci.ty. Desirably, stable composites of

flavorant and polyvinyl acetate -are formed with high'_r levels of |

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

examples of composites of flavorant ‘and pol_yvinyl‘acetate provide data.
regarding flavorant stability in pquvinyl acetate as a function of
flavorant concentration. A - ‘

In preparing the exemplary composites {i.2., enéapsulated
flavorants), menthol is used for the flavorant and polyvinyl acetate
is used to encapsulate ‘the menthol-. A proc:ess for preparlng the'\'
'encapsulateci flavorant n.ncludes 1) addlng _‘75.59 ethanol (95%) to
12.5g poly\}inyl acetate b-eads (MW -~ 500,000),— 2)- stirring the mixture
at roém temperature‘ for about 2 hoﬁrs to form a clear solution; 3)
adding 7.5g, 15.1g, 30.1lg or 15.1g of menthol golid to form solut:.ons
A, B, G, and D respect;vely, 4y stlrrlng the solutlons A, B C and D -



can be located in a filter portion of the cigarette,
~wherein the flavorant is downstream fromthe

sorbent. Various, filter constructions may be used to
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flavorant to provide efficient flavor-rel easing

agents. The follow ng exanples of conposites of .

flavorant and pol yvinyl acetate provi de dat a. -

woesddidle flavorant stability in palyvinyl aeetabfodsess7

a function of flavorant concentration.” I n preparing

t he exenpl ary conposites (BPe., encapsul ated '

flavorants), menthol is used for the flavorant and

polyvinyl acetate is used to encapsulate the ,
TABLE 12ent Mehthod gpotents dlopMeprepaFichyvHmel AshEaps ufameg-tes

Havoranttngtudeseod) aud] 17 bvagenanol [W@aBhot 0 & /W1
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2 hodrs/e0 form alglgar sol uti opgxgcteaddi ng 7. 5g,
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compogatativhs A B, C>8and D respectively; 41 strring

a- the solutions A, B,. Cand -D W 2007/ 036814
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Compogggr| ol uti ons; 5freducing thexset hanol. conte
3 solutfion D from 759 to 62.5g; and 6) formng fi
ds,——bars—and i?fgrs after—va rzatt+on—gfsthe
CompoggFGent! by casting<"hol di ng, ekttudi ng, grilnding,
c cuttijng and/ or spinning processes. The stabiility of
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repthel —releastngiggpaci-ty of —ter formed—TynposiTes
Compogghe e t est ed, whare stability| 1§ exenplifiled by the
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it

oss—over—TtEme T an OpEfggontar ner [under
anbi gnt” condi tion$. Instability] on the other hand,
(purei s exenplified by|loss of weight and a nmenthol snell.

shown in Table{2, of the A, B and C conpasites, C
menthﬁgé phe hi ghest. hent hol startihg concent ?gtg oh—B
Wo: Hasting TEEIRdVRigHestl: BRIt Ed™Bie A'SHIET - t he
stnstdAWe Harsliab! e Mnbokn £ OBEaML fialdsonwi Athen 2¢herforBdue to

~and C conposites are rra9e hQ.vveverr B-has hi gher _

varying ReRBFUTE SOBHEPbrTh&F-EL0 A FFTP% noted that the

starting nmenthol |evels and ending nenthol retention
| evel s of Table 2._are conpared.w espest Lh thol
E]?’a'?t’r%gggﬁ%ﬁre Muﬁﬁfa?ér?g%%g?l utorlgi |7|r ust r%glt eCIO ?Lﬁe € mentho
retentaicheoteont inenttivsl CrepesittiesnAbyB tarel fol yoi Hyll &fePare, menthol
(contr%\igcalﬂ{’ig%gt% N4 tﬁ%a%dlsmﬁii%mntéﬁlt_tht :@@Eéxﬁﬁoﬂ tReer 20 days .
respec 0 the starting sanple weight, Conposites
and CAaBdcanrbeveohpal elaYor Lomast HiFnthel eFEFBRES eallf mentbol

retention results of Figure 7 appear to illustrate that C is not

stabilized in the polyvinyl acetate, perhaps due to its higher
starting menthol level, wherein Composite C behaves similarly to the
‘pure menthol in its retentiomn level over time. ‘

. Ag illustrated in Figure. 8, the reduction of ethanol levels from
"B to D appears to allow for an increase in thHe menthol retenticn over
time. In contrast, the Control Sample (pﬁre menthol without polyvinyl ‘
acetéte) has much less menthol'retenﬁion over time than'eithe? B or D,
as also illuétrated in Figure<7. ' ‘ )

" The menfhol releasing capatity can. also be measured in weig@t %
over time to determine enqapsﬁlated flavorant properties. As
illustrated in Figure 9, an Vencépsulated menthol (Composite B) is
.compared with pure menthol (not encapsulatedi, where Ehsy'aré sach

* pubjected to 'inbfedsing temperatures over time _(as‘aéhowg by thg




other, as well as the control sanple of pure
ment hol .. Thus, Table 2 illustrates a | oss of
ment hol |evels for pure nmenthol with varying higher

WO 2pgh3sof retention of nenthol in Conposit esSPEEDB2006/003857
conpared to the control pue nenthol. WO 2007/036814
PCT/ | B2006/ 003857 - 20 TABLE 2. Menthol Content of
Ment hol / Pol yvi nyl Acetate Corrposi tes Sanple Starting
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F:Lgurel b } USH')L[tataeﬂ ﬂeﬁpEM@tﬂl&BS? ahhvetak&mtpaﬂé@, marpleelite B maintains

nt| ver, t f A,
its W%@ %F e‘?ﬁaﬁ{neﬁ‘ Orcon?}rg% hO%\?\her'é‘gAaag(r%a élﬁ%tratea in

FigureSkin LAk ganE hﬁénﬂﬁilerﬂsl en afbbet 20wdags atabelGraheh°c, while
pure menthol have | ower nenthol retentions. The

Compos gttt tae PERVEOR Festl FRMdf 2EPYH 599 Gppelf st Composite B
has O‘VLJJ u§({ rate d h@éd 13N Qe tcér@l%h:!a{:ﬁ% | BxbOeiRe! Yaody! where

e, perh ue to its "higher starting nmenthol
CompOSLte@/eB h&/meﬁfhﬂuﬁ @@mﬁ@swti et Clirsmav8s v§i /i tar L) v Pheeduction
in we:.rP;]Hf tar}:g)lut rflﬁilot’é Ec?ta%?) 'togob eclndoxé%rowg' gegrﬁﬁlal release

Thate gure_§, ere uction of ethanol
of menltbvkl $sfeaniny reductlon in welght %) for a temperature range of

about B50°C to about 200°C. Thus, by encapsulating the menthol in
Composite B, release over a larger‘ and higher temperature range can be
achieved. .
Additionally in another example, samples of the Composite C can
be aged for about three '!ﬁonths to determine any changes in stability
that aging may cause. As shown below and as illustrated in Figure 10,
the aged Composite C. has improved menthol J:etents_on compared with
"fresh" Composite C, especially for retentlon over 4 days. _
Therefore, menthol can be mlxed ‘with polyvinyl acetate at high.
levels and can maintain these high menthol levels if aging is used
and/or solvent is reduced in. the composite of iqenthol and’ polyvinyl-
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 scope of the claims appended hereto-



B to D appears to allow for an increase in the
ment hol retention over tinme. In contrast, the
Control Sanple (pure nenthol w thout polyvinyl
acetate) has much | ess nenthol retention over tine
than either B or DO as also illustrated in Figure 7.
The nenthol releasing capagity can. al so be neasured
in weight % over tine to detern ne encapsul at ed
flavorant properties. As illustrated in Figure 9, an
encapsul at ed nment hol (Conposite B) is conpared with
CLAIMBur e nment hol' (not encapsul ated), where they are each
subjected to increasing tenperatures over tinme (as

h the WD 2007/ 036814 P /| 6/ 0
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comprisingEegoiywing latetatt nigtixuyit figvompnt hoatnld e-wth ip theemattix meeigty thishencapsulated
flavoraifﬁgp{he bk a A4 bdrd H&Efe@bﬁg Wr@ggi ARbEnding thdiSddisite.
Gavinetric Analysis Conposite B and the
not encapsul ated pure nenthol appear to maintain
2. A Fidrétte arendihplo dairh anwvhedsin thatflatos pet iatogeted ob e mapper surrounding
50C (as shown in the upper-left portion of
memb%QQH%e 9), but at tenperatures above about 50C,
Cbnp03|te B maintains its weight better than the
3. RUEiGaréRHcBsling fSclim SIoxtiekdinibik Fiatoe BaridTs IoBatgdibe a yrardplesurrounding
the fiteP YT € menthol i1s at about 0 wt % at bel ow 100C, while
nposite B stays above O wt % until around 600C.
Al so, Conposite B has over 50 wt reduction at
4. LELPRARIHERSN Vf%%%?rﬁi B RBerdRAe soMat i€ lockiadPQsdalgy iBtladRer.
about an 80 % (from90 wt %to 10 wt 9% reductlon
~in weight fron1about 100C to about 500C and 'shows a
5. oy cigaratte acebrding do anf prrestingaliaini sweetely thecitaver bagd i$ an an inner or an
a tenperature range of about 50C to
Oumr&wﬁg%?ﬁg%géﬁgThus by encapsul ating the nmenthol in
Conposite B, rel ease over a | arger and hi gher
6. treapestat accarding g enyCiabedding cladihni veheesin thaduacapisolatl figvarant is located
‘ nposite C can be
onase%ggémggyﬁéggﬁ?%Fﬁﬁgggﬁgﬁgﬁé”%% éﬁ?ern1ne any changes
in stability that aging may cause. As shown bel ow
7. &U@lg%tté |écﬁ&&nﬁ@ttedadynpét@u@ecléﬁ whérein aye derlCopgpasdt Bavorant is

tempera%,;rle esgﬂsnp%o\ﬁﬁarem ?e ptépa%reJ grteﬁat l:hgrp &d;&pé&fsg f%&r@nt into the cigarette,

ret entlon over 4
whereird aly smp@iiatoresf belew 1086t mbeiwaﬁo%@ 5 raa@er'twof hep@opRsuifjed flavorant

remain@&ebRlRtat hi gh

8. A cigarette according to any preceding claim 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.



| evel s and can maintain these high nenthol levels if
aging is used and/or solvent is reduced in the
conposite of menthol and pol yvinyl acetate.
Variations and nodifications of the foregoing will be
apparent to those skilled in the art. Such
variations and nodificati o8B are to be considered
wi thin the purview and scope of the cl ainms appended
hereto. 22 CLAIMS: 1. A cigarette conprising a
“tobacco rod, a filter, sorbent and an encapsul ate
9. A eigesptieraccordiantt A RiBCAing SIAY MREEINdR% epiRol fiargran 'WFF??”* in an
amountl df A¥6Ut a0 oLr0%h o MokEom byheeigha toaited, orvtiBrraits by veight of the polyvinyl
encapsulated flavorant is in the formof a flavor
band | ocated on a w apper surrounding the cigarette.
2. A cigarette according to claiml1, wherein the

10.  TA RuR6a Sansling % clg@%&é Qﬂlu&ﬁg 8 svb & e filtsth Ereomebimpgising: he

&W?Fgﬁ)gfaﬁng{ %rg e?qag%ateci)gﬂl ran g‘i"%’g‘gﬁégl A \néﬂ Ve\tfr&gtgte%a%nx with flavorant
bound witiim chenoiatny in & wmpphang of ’Eh$ crgtare,ttegandefpmngag tBTi @f the ensapsulated
fbwyaﬁlalnts wherein the sorbent is located in a cavity in

e filter. 5. Acigarette according to any preceding
clalntmhereln the flavor band is on an inner or an
11.  QUinethos atdoadigy Bf clditnel Ovin aghinirthe Bim & foimgd rtetapelying the encapsulated
f!avorarﬂ%&ﬂtrdqe agyge yth@{:l gttg tQ rinlBla03rWaed ei-n the

encapsu avor ocated on a seam of the

wr apper and provi des adhe3|on of the seam. 7. A
12. Oa'l g@thsa b&:o&ﬁi@%dﬂtang 1D @r amyivhﬁfem:tﬁdientgap@lla’tédrﬂmbeweismppiied to the
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band. flavorant into the cigarette, wherein at
tenperatures below 100C or bel ow 300C, a najority of

o W erRRr R AL 2 g SRR BP0
mecgammmmewmmmetbtmefMEnthoI flavorant is released from
the polyvinyl acetate matrix when a portion of the
cigarette is at tenperatures be e 300 C, and 800 .. ;
e A Mgh5 seomeitg APEOLRA RS S8Rl ng e iy FPRG g o s fomed
by: ¢l ai mwherein the nenthol fIavorant IS present in an

H%élc&h %g%gw’lw]gge{gt 2-70% or 10-50% by wei ght

bas ht of the po“%V|£yl ) _
deispg menthgl gnto e,ﬁqoh@d)omm Qetfﬁt@ mixtire g e nf eftectivgith arowde at
least 1Cﬂ_|g$ﬂﬁfbf:‘ﬂlbnthcb’l flavdcrlhdl {oasbdctesreskk pragiocgardusngguoking of the cigarette;

:ch?: E Ica% ntent (%l? Ht%%gjttt(ﬂ ICFI?OYQ&WI SR 'm?)!tlﬂg of aging the

ace rx w
menthol-alcohol- polyvmyl acetate mixture; and

acetate

forming a menthol-polyvinyl acetate film, monolith, bead, powder or granule from the menthol-

alcohol-polyvinyl acetate mixture.

15. A method according to any of claims 10 to 14 wherein the encapsulated flavorant is formed by

heating and mechanically shearing a menthol flavorant and the polyvinyl acetate in solution.

16. A method according to any of claims 10 to 14 wherein the encapsulated flavorant is formed by
dissolving a menthol flavorant and the polyvinyl acetate in ethanol, methanol, or a combination

thereof.

17. A method according to any of claims 10 to 14 wherein the encapsulated flavorant is formed by

forming a menthol separated phase in a continuous matrix of the polyvinyl acetate.



18.

bound within the matrix in a conponent of the
cigarette and formng a filmof the encapsul at ed
flavorant. 11. A nethod according to claim10 in
which the filmis formed by applying the encapsul at ed
flavorant bound to a wapper for the cigarette to
forma flavor band. 12. A P&thod according to claim
10 or 11 wherein the encapsul ated flavorant is
applied to the wapper by coating, printing,

pai nti ng,
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flavorart badri Withinathe frdtriwhefoaned hyhairfaccaguegaie o therpaipey! doetate toward a
surface:rgéo# ?ﬁjtﬁg %ﬂca%gﬂatg\é }‘Ir%\{o Gt Shd e GhdfhoP bwdy %rﬁ@r%e&irffaég region of the

od according to ‘any of clains

encapsylgted fave@nt wher ei n t he encapsul ated fl avorant is

formed by: mxing al cohol and pol yvi nyl acetate;

m xi ng nmenthol into the al cohol -polyvinyl acetate

m xture in an anmount effective to provide at | east
10 pg/puff of nmenthol flavoring to tobacco snoke
produced during snoking of the cigarette; reducing
t he al cohol content in the nenthol -al cohol - pol yvi nyl
acetate m xture or aging the

nment hol - al cohol - pol yvi nyl acetate m xture; and
form ng a nenthol - pol yvinyl acetate film nonolith,
bead, powder or granule fromthe nenthol -

al cohol - pol yvi nyl acetate m xture. 15. A nethod
according to any of clains 10 to 14 wherein the
encapsul ated flavorant is fornmed by heating and
mechani cally shearing a nmenthol flavorant and the
pol yvinyl acetate in solution. 16. A method according
to any of clains 10 to 14 wherein the encapsul at ed
flavorant is formed by dissolving a nenthol
flavorant and the polyvinyl acetate in ethanol,

met hanol, or a conbination thereof. 17. A nethod
according to any of clains 10 to 14 wherein the
encapsul ated flavorant is fornmed by formng a

ment hol separated phase in a continuous matrix of the
pol yvi nyl acetate. 24 18. A nethod according to any
of clains 10 to 17 wherein the polyvinyl acetate
matrix with flavorant bound within the matrix is
formed by surface segregation of the polyvinyl
acetate toward a surface region of the encapsul ated
flavorant and the nenthol away fromthe surface
region of the encapsulated flavorant.



