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cigarettes are snoked by lighting an end of a w apped
tobacco rod and drawi ng air predom nately through the
it end by suction at a nouthpiece end of the
cigarette. Traditional cigarettes deliver snoke as a
result of conbustion, during which tobacco is
conbusted at tenperatures that typically exceed 800C
during a puff. The heat of conbustion rel eases vari ous
gaseous 10 combustion products and distillates from
the tobacco. As these gaseous prdducts are drawn

t hrough the cigarette, they cool and condense to form
an aer osol , BhBECTRIGHANLYHEARED| GlGABREIRE ENCIADING
associ ated with snpking. [ radition ' ettes
produce si destr ea&ocg‘.'n QIJ%E%EL@*‘%M%O%%%
puffs. Once lit, they normally are fully consunmed or

di scarded. 15 Relighting a traditional cigarette is
possi ble, but is not desirable for subjunctive .
reasons including flavor, taste and odor. [0003] An

alternative to the nore tr #CKGROUNRarette is the

el e L cal eated. cigarette us L.n . electri

S rroORBFIE, RradiEShaSieetnsfs iy smoled B ighBrefa 66 8t a wrapped

cig > . Rt Lo
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‘sus pamehpieck eml off the algarsrOKTnditicnall ediaretids délkerpidky as a resuit of
el ectrical smoking systens are disclosed in .

c omeSFbste; dyriag whith tobaecanis copgistedet tergpegatyres that typically

5, ad80EdRi00° G it aepntE, 118 BACof Qo Peeiiey BolS pascous
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snoki ng systens include an electrically powered

| i glaredrasmdtheongbShe tigetetiec telyycoot and domdegsy ot foon antaecesol, which
is consru&gﬂtocoerate with the lighter. It s
des Praffes f dlavens apd aromss a59p%irtcd Wit FBHE™Be capabl e

of  §6d02y € TRRAIKS iRt produce sidestream smoke during smoldering
between puffs. Omnce lit, they normally are fully consumed or discarded.

Relighting a traditional cigarette is possible, but is not desirable for subjunctive
reasons including flavor, taste and odor. |

[0003] An alternative to the more traditional cigarette is the electrically heated
cigarette used in electrical smoking systems. As compared to traditional
cigarettes, electrical smoking systems significantly reduce sidestream smoke, and
-also permit smokers to suspend and reinitiate smoking as desired. Exemplary

 electrical smoking systems are disclosed in commonly-assigned U.S. Patents Nos.

6,026,820; 5,988,176; 5,915,387; 5,692,526; 5,692,525; 5,666,976; 5,499,636;
and 5,388,594, each of which is hereby incoqporated by reference in its entirety.
Electrical smoking systems include an electrically powered lighter and an
electrically beated cigarette, Which is constructed to cooperate with the lighter. It

1s desirable that electrical smoking systems be capable of delivering smoke ini 2
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to the snoker's experiences with traditional

we@ezemyoaitoes, such as by providi ng an |mTed|acyPCT/U82003!034290

response (snoke delivery occurring imediately upon

draw), a desired level of delivery (that correlates

wth FTC tar level), a desired resistance to draw

(RTD), as well as puff-to-puff and

cigarette-to-cigarette 5 consistency. [0004] Vol atile
flavorings have been incorporated in traditiona

cigarettes to add flavors and aronas to mai nstream

and si destream tobacco snoke. See, for exanple, U S

Pat ents Nos. 3,006, 347; 3,236, 242- 3, 344, 796;

3,426,011; 3,972,335; 4,715,390; 5,137, 034;

5, 14daBe4 simital 16 B2 S s mpémnrmmvdﬂy trhfitionalexigarettes, such as by
I nternati onal Publication . WD 01/80671. The .added

fl a\mpvlﬁgyz afy Enmediacy %@épgnsvdrswm felsverypesiifing immediately upon
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flavorings can be fromcigarettes during storage
and consistendybut i on at ord| nary conditions prior to

snoki ng_of _the_cigarettes. The degree 15 of H] rglti_on
or nhang yo%anép«@amggs.have. & ECORROTPEH 4R dadisinal cigareties to add
or 6 DB e IEb 26 1 mh B R LA, BRI, for

CONMpRARPleS 1RE, PASKS INIR! QIGUE 3PN 1BaRes a3 Bue 79603,426,011;
hum dity conditions. In C) addition, a Iarge portl on

- of BIY23ffed,T1%H390; |51@3'b.ﬁﬁ4;bé,ll46§l64t ond Ke325,%59, end eammonly-
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exanpl e, activated carbon has been incorporated in
t r aBigerchisal Vet davonings 6an benbess Trpas o1 during storage and

O R SR SN igetes. The e

gld gg!r' ﬁﬁgﬁﬁoﬁ b RELaNid fhavidiRiga &h Cibat@eks GRPORIR JhAMEF-RRE factors,
mcludmg the flavoring's vapor pressure, the solubility of the flavoring in other
components of the cigarette, and temperature and humidity conditions. In
addition, a large portion of the added flavoring can be lost to the side stream
smoke in traditional cigarettes. -
10005] Flavorings that have been incorporated in traditional cigarettes also can
chemically and/or physically deteriorate by contacting and/or reacting with other
components of the cigarette, as well as with the environment. For example,
activated carbon has been incorporated in traditional cigarettes to remove gas-
phase constituents from mainstream smoke. However, flavorings that have been

incorporated in the cigarettes along with the activated carbon have been adsorbed

by the activated carbon, clogging pores of the activated carbon and consequenily-
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activated carbon and consequently WO 2004/ 041

PCT/ US2003/ 034290 -3 deactivating the activated
carbon, thereby dimnishing its ability to filter
tobacco snoke. [0006] For the foregoing reasons,
flavorings that have been incorporated in traditiona
cigarettes have not been totally satisfactorily
delivered to the snoker. 5 Consequently, the
flavorings incorporated in sone traditional cigarettes
have not satisfactorily providedsthe desired taste
effect to the snoker and the flavorings' desired

L8R b B e o

t hegsygkd orm ty of flavored cigarettes has not been
totally satisfactory. In addition, the sorption of
f | o806 gsFdnytbs doregoing reasond) eflaviogiups tthat hake bedDincorporated in

deactd'(j\zat ed.the sqrbents and thereby_ reduced their
abitFadifjora] cigarefies haxe nphbrea torblystatistaetordy delivared katde gmoker.
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al so including sorbents, an electrically heated .

ci gaviced walpe t thewsublieativenqealitnef éhepigethitiedias deendeisg fhan desired.

i nel udes sor.bent and a.conirolled-rel ease
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a flavoring-rel ease additive including at |east- one

f | SRASHEELT BPERiohMCe stokehe el ectrical |y heat ed

cigarette upon the flavoring- release-additive being

heated to at least a m ninmumtenperature. [0007b] In

accordance with a second PeMARY the present
invention, there is 25 provided a nethod of naking an

el eqtrically. heated cigarette as defined above, ]

cp@gbf]si nd? %(’l'?gvo?’{)@‘lesz’?%@d?%‘f’flge‘ﬁl’l"ogl%%ttﬁ?@?iv? epfb gicogntered in

Ci @afefraditiddl cigafetdl idhRfihg PAorings and those also including sorbents,
an electrically heated cigarette is provided in example embodiments, which includes

a sorbent and a controlled-release flavoring.

[0007a] In accordance with a first aspect of the present inventioﬁ, there is
provided an electrically heated cigarette for an electrical smoking system,
comprising: at least one sorbent; and a flavoring-release additive including at least
one flavoring releasable in the electrically heated cigarette upon the flavoring-

release additive being heated to at least a minimum temperature.

[0007b]  In accordance with a second asi)ect of the present invention, there is
provided a method of making an electrically heated cigarette as defined above,
comprising incorporating into an electrically heated cigarette (a) the at least one

sorbent, and (b) the flavoring-release additive including at least one flavoring




sorbent, and (b) the flavoring-rel ease additive
including at | east one flavoring -3a- releasable in
the electrically heated cigarette upon the
flavoring-rel ease additive being heated to at | east
the m nimumtenperature. [0007c] In accordance with a
third aspect of the presenga.invention, there is a

met hod of snoking the electrically heated cigarette as
defi ned above, conprising heating a portion of the

relsagable indhe elgctripel bt kegtedicigiraterupon e Trvoriagurlsasgpdditive
béﬂﬁ%ﬂ\éaﬁg th E?leﬁgmghﬁﬁ&qgﬁg&g&gl ectrically heated

ette e sor bent ving at |east one selected
gas- phase constituent from nai nstream snoke. [0007d]
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miBREPT opokjoe {helefostically negfee” Gsieefins Scksc aPold FordEsine
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avoring-rel ease additive including at |east one
sigks v glythatelastridally hedtedeigrete, ithe sdrbend iremaoving afl east one

P S B REESh O TP ol dFoin BT R rper ature.
[0007e] In accordance with a fifth aspect of the

[Oom"at} enin amsﬁ?rahbmuhhlf@nﬂl asped@nf il predent mab:htmnbﬂmead an
garette, conprising;. at |.east one sorbent;

and
e qmé%! sigpiging ﬁYSé%‘%OH@mrS’éllge%Béhtﬁ‘a and pt least gng GIPBtPﬁ?HY heated
0,

o B P b A3 e infe BB it Incfiing
“at ta&sh’ dneViavomed whichgs edeababdsin thoalectticallyohéatgl ¢igdretteabh the
a n.the electrlcallyg‘gati?d cigqaretteuonthe
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~m ni mum tenperature. [0007f] In accordance with a
[0807¢] h 85 BeokdMte bl PTEGERpedtBIARE ipPEsent HOERidnS there is an

provi ded a net hod of making an elecCtrically heat ed

elestrifalp theatedscigarita eepraipiving: at dga'sp rans | mbcmh,c andot deasihgne

ﬂallvgltalllgg-%n%agé %83151&% Jﬁl yfogrﬁgste%ﬁ eﬁl g “;;) ?gngﬁgralg of beads,
filin| and &h igcligbe 2s@pRad bithﬂa\ﬁoﬁnFJi‘@eis@rdﬂdﬁfveblﬂald&mg at least

film and/or an inclusion co
onﬂfbayerm& deleasables i Hwaelestyigallyn mﬁ%d ﬁ@agﬁttel enpgy thegflgvoring-
relﬁés%\éa{ilkl(}gbélﬁgﬁ@&ﬁ&’{ thdhst J‘I%uﬁln {eln ‘r%ghe.at ed
tte avorln- eea itive being
heat ed to at least the mni rrumtenperature.
[0007f] In accordance with a sixth aspect of the present invention, there is

provided a method of making an electrically heated cigarette as defined above,

comprising incorporating into an electrically heated cigarette (a) the at least one
- sorbent, and (b) the; at least one flavoring-release additive in the form of beads,
film, and/or an inclusion complex, the flavoring-release additive includihg at least
one flavoring releasable in the electrically heated cigarette upon the flavoring-

-release additive being heated to at least the minimum temperature.

[0007g] In accordance with a seventh aspect of the present invention, there is
provided a method of smoking the electrically heated cigarette as defined above,
comprising heating a portion of the electrically heated cigarette to form smoke and
drawing the smoke through the electrically heated cigarette, the sorbent removing at

~least one selected gas-phase constituent from mainstream smoke.




[0007g] I n accordance with a seventh aspect of the
present invention, there is provided a nethod of
snoking the electrically heated cigarette as defined
above, conprising heating a portion of the
electrically heated cigarette to form snoke and
drawi ng the snoke through_the electrically heated
cigarette the sorbent renoving at |east one sel ected

gpgse constituent from mai nstream snoke. -3b- In a
Inpﬁrrtrﬁ icd gmbagigenhilin cleqtrically heated icigaratly cremrisss a sorbent and

a filn! gﬁﬁ&{éﬁgﬁﬁ E;fﬁé c%afe?tre ki’;? ?tfoﬁ{‘&at ﬁreférﬁ)‘f)zhitnﬂ%lzes release

I ncor por a arétte ina
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fmeHn ratepmor osmmln for
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thgﬂﬁ*lréﬁrfgeﬁl SRR, Mi%tﬂa%nﬁ’% &?&aﬁgﬁsbl%{gasmn thd\& arete in a

flavoring. In addition Re flavoring preferably is
contrbBetbmdnnen dihieg smgkngtte in a controll ed manner

duri ng snoki ng. Cbnsequently the flavoring preferably

CRPARARR B EE N BerREERT b8 FPiRly? fRarpdhs orhe

cigiastePhe 1o Bsbédt Upilh@insfitsOMBilB/ PSR aiBkae oA 8Ents
A preferred enbodi nent of the electrically heated

from ginstreansB9hei ses at | east one sorbent and a
flavoring-rel ease additive including one or nore

VOr iyn P
O or B fer Rl oP e AR Bt fontfiRes o
ledst an®sorbeptraat ealevosidghrelease addgivedndledihg dné or atoré Haedrirms.
m ni mrumtenperature, which occurs during snoking of
the cigarette. [0009] The flavoring-rel ease additive
can be incorporated in various forns in the 5
el ectrically heated cigarette. In one preferred
enbodi nent, the flavoring-release additive conprises
beads. In another preferred enbodi nent, the
flavoring-release additive is a film In yet another
preferred enbodi nent, the flavoring-rel ease additive
is an inclusion conplex including a sel ected host
nol ecul e, and the




flavoring as a guest nolecule in the inclusion
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two or nore different flavoring-release additives

having different flavoring rel ease tenperatures are

| ocated at different |locations in an electrically

heated cigarette that reach different tenperatures

from each other. The flavoring-rel ease additives can

be located at locations in the electrically heated
cigarette that reach the flavoring rel ease tenperature

for those 15 flavoring-rel ease additives. Accordingly,

the flavoring-rel ease additive cda provide efficient,
controlled rel ease of the flavoring during snoking.

[ 00 It fevering éxteléasableyinithatigareticgfoatthe fladorinerledss Qdditive
various sorhents. By | providing the flavoring in the

f I aPEmEhated i 4t leaghy mipyeum fgmperapires whichl opcwrsriuringemnoking of
rel or mgration of the flavoring until the
flag%ﬁ?ﬁgggélease 20 additive reaches the flavoring

rel t eTRefi £ [ ' . .
S ubg{maﬂ ially prdgsgﬁ%.éé%@? ra gﬁﬁgée :c%g blég?‘gfe‘gé@%‘éﬁ%ﬁ gorms 1n the

deaéletigalinysatecheigamtive nin, onetrefesind aiobodigient, 1h¢ flavoring-release
affecting the,sorbent's ability to renove selected

gas2HAECORRHES DPRdht In anatherarpiestadcambadimant dhe flavoring-release
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manner during puff cycles of the cigarette.
200avoLing @5 apoEstuselesleoasho inclusiod 6GmalexA pr ef err ed

1 ROLAT 2 SR Grefol Bbodbiient iy Orvoare. HSRgR oy oRns rlease

| NGlaufives nadi - é&i&g%[% qu%% i
flavori ng!l?‘g?% ggzérggglﬁ?| ve. E)e(.ﬁ% 5? e %S_r e c}ocatEd at different
enfjozhtiornin of electrichllp heafed Ridsisit: @At AIaE (diffe@bt ¥mperatures from .

heat ed cigarette conprises incorporating a sorbeéent
an&2¢h pthex: o e faveringgeleawdidditivesican bedncated etlocatiels|in the
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el gavorigRidisas8addRNVes. Accordingly, the flavoring-release additive can
‘provide efficient, controlled release of the flavoring during smoking.
[0011] The electrically heated cigarette can comprise various sorbents-. By
providing the flavoring in the flavoring-release additive, which preferably

- minimizes release and/or migration of the flavoring until the flavoring-release
additive reaches the flavoring release teroperature, the flavoring is preferably
substantially prevented from being sorbed by, and thus deactivating, the sorbent,
thereby not adversely affecting the sorbent's ability to remove selected gas-phase
constituents from mainstream tobacco smoke. In addition, because the flavoring is
temperature released in the cigarette, it can be effecﬁvély delivered to a smoker in

a controlled manner during puff cycles of the cigarette.




10-cigarette for use in an electrical snoking system

T W@ 20040890 garette in a partially unassenbl ed PCT/US2003/034290

condition. [0015] FIG 2 illustrates the electrically
heated cigarette shown in FIG 1 in the assenbled
condition with one end of the cigarette contacting a
stop piece of an electrically operated |ighter of the
el ectrical snoking system 15 [0016] FIG 3
illustrates another preferred enbodi nent of an

el ectrically heated cigarette for use in an

el ectrical snoking systemwith the cigarette in a
partially unassenbled condition:3-[0017] FIG 4
illustrates a preferred enbodi nent of an electrical
snok{0{2] syA tpeefierved emdbodrhent of aa aldciridad ameklingi systert doanprises a
inserted into the electrically operated _ 20 |ighter.

[ 0018ghtey and af least gge elechically dieatpd cigarets inslgiagny least one sorbent
syst Nk WM ih the cigarette w thdrawn
f_rom%%ﬁ?%w&%aé@#v 1G 6 illustrates a heater
fi xt [ga3Pl A PRrSres bib6BmepiBiA HRtRUESLHALING an electrically heated
2004/ 041007 PCT/ US2003/ 034290 -6 DETAI LED DESCRI PTI

5OF RASHERREORENBSIHNMENTEHNE @20 behn and adlavoriagrylebsesadditive into an

cigarette jncludes one or nore sorbents and at | east
one ?lm@dyﬁﬁsa]F@rCI&?F%ti ng flavor, taste, and/or

aroma of tobacco snoke. In a preferred enbodi nent,
the flavoring is incorporated in the cigarette in a

flavoring 5 rel eBREEBRGESCREPTION OF THE BRAWINGS

mnimzes the rel ease and/or mgration of the
f1 adBP14ig FEGt héllustigtes at prefeprad emioslimentiofieg electrically heated
m t.he
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flavoring-rel ease additive-enables the flavoring to

enhd0iEs5] SHIG .2 illustraeh dicelearicaly Beated cigheteispawatin FIG. 1 in the
whi | e avoi di ng_an adverse inPact on the 10 .
ef f @dyemblssecnndiiion; with oae badhof the qigarpile Aeptadtingca algp piece of an
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[0016] FIG. 3 illustrates another preferred embodiment of an electrically heated
- cigarette for use in an elecirical smoking system with the cigarette in a partially

dur hpgdese ABIddGnlftiochhe cigarette. The
| .

unassembled condition.

- [0017] FIG. 4 illustrates a preferred embodiment of an electrical smoking
system with an electrically heated cigarette inserted into the electrically operated
lighter. |
[0018] FIG. 5 illustrates the electrical smoking systema shown in FIG. 4 with the
'cigérette withdrawn from the lighter.

[0019] FIG. 6 illustrates 2 heater fixture of the electrical smoking system.




[0021] In a preferred enbodi ment of the electrically
heated cigarette, the flavoring is released in the

woizomeroaigoe upon the flavoring-rel ease additive PETAF2003/034290

heated to at |least a mininmumtenperature (flavoring
rel ease tenperature), which 15 occurs when a snoker
draws mai nstream snoke through the cigarette. [0022]

It has been determined that different regions of the
electrically heated cigarette reach different
tenperatures when a snoker draws on the cigarette. In
a preferred enbodinent, different flavoring-rel ease
additives are selectively disposed at two or nore

|l ocations in the electrically hedted cigarette that 20
respectively reach at |east the m ninmumtenperature at
whi ch t he DEBADLED OESCRIRTION GF PREFERRED EMBODIMENTS

. flavoring-rel ease additive disposed at that |ocation.
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be krelesdeeniditive) mhick preferablyanidimides, thafaiéase andjor migration of the

incorporated in_ one or, nmore conponents of th

el edlavodng i[5 thecdgaratte pyar & yeokinge Rrefpyaly nige rﬂ@wea% is released

20 5 SERe RSB DR 5o D50k BB e of
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addi tives can be incorporated in the electrically

heaswhjedivgarhatacterstics of thiei cgezetid acthlhraarom ars adveags wopact on the

for ovi di n fficient rel ease eflavorln fr
! hee%mweeaas% ¢ SRR TPBIOR e R Eepepbass BpRpoRatrom

el eglEid gﬁy ted cigarette can conprise one or nore
capabl e of renoving sel ected gas-phase

sor bent

ongmzllylenlnsa prefttrethembodiart shileccledyically amad cipmgtite, the
the flavoring in the flavoring-rel ease additive that
pr eflayering isrelsidiaghe cigaretis] unpseths flvoringrgleaseisgditiye being

o LB el Bk p B b, whih
t enpiRd When aldfokkl axAFd RfinkGearl seidkeaotigh the cigarette.
substantially prevented from deactivati ng t he sorbent.
Thi B022he Iabhat¢ btep determined that different regions of the electrically heated
- cigarette reach different temperatures when a smoker draws on the cigarette. Ina ")
~ preferred embodiment, different flavoring-release additives are selectively
disposed at two or more locations in the electrically heated cigarette that
respectively reach at least the minimum temperature at which the flavoring is
-released from the flavoring-release additive disposed at that location. By
selectively locating one or more flavoring-release additives in the cigarette, the
cigarette can provide efficient, controlled release of the flavoring during smokKing.
[0023] The flavoring-release additive can have various constructions and
compositions and can be located at one or more locations, and/or incorporated in

one or more components of the electrically heated cigarette. The flavoring-release

additives can be designed to bave different associated flavoring release
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10 of the sorbent to renove sel ected gas-phase
constituents from mai nstream tobacco snoke can be

" woaoewaneed. Preferably, the flavoring-rel ease adBiUS2008/034290

enables the f lavoring to be effectively delivered to
a snmoker in a controlled manner. [0025] As used
herein, the term "sorption" denotes filtration by
adsorption and/or absorption. Sorption is intended to

. enconpass interactions on the outer 15 surface of the
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sorbent, as well as interactions within the pores and
channels of the sorbent. In other words, a "sorbent”

is a substance that has the ability to condense or

hol d nol ecul es of ot her substancés on its surface,

and/or the ability to take up other substances, i.e.,

t hr aegberaamnes.r Aiccondingly | the ﬂmvbﬂng&amateaaﬂdﬂ:szes oiwbe incorporated in
inner structure, or_into its pores. The te

" sorthe slectrically deated sisargiter ?éfléﬁé%lotﬂé ﬂat tarpemoawuﬁ@ble for providing

F U GERaRt e B B Mbring rin B Eo i Rlease additive.
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adsorption and/or abSorption of at |east sonme portion
of aapzhiqn ofiemtovihg salectsd pasphdse kaostiinanoiem mahRif¢anT kmoke. By

term' rral nstream snoke" includes the mxture of gases .. .
pas $NYIDE theHAvemre wolbs dloyorsg ralease aldiyvedhatraraiGrably minimizes

24 1355 ERfor bich 9 PN B o MR By Havoring -
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' The mai nstream snoke contains air that is drawn in .
t hr pragerablyesubstandally p@gbntnd dfom deactivgtimptheessorheat. Thus, the ability

LPL%%&{J‘:@E%E@M Shed eeriate fos Egen@%ﬁim' Fiistfam tobacco

co ”Px'hbﬁ‘re gaIP'Be eda @’k&ef@i)g rthf‘ h&e 1 a%’fel dlﬁve enables the

materi a Mol ecul ar sieves 57i'nc ural an
sy nflaredring webeeffativelyMeliveredato asireskes ix acoswolted manner.
nnlecules of certain dinensions, while rejecting

H035Es Anyseddhareipgtie tBre seipsies” denote fiop bgdsqrption

T 0 PRy e o

be sirtheE D eedsdrbait, IuhﬁfeB'aQ Ghteta8bhy witha! tBe pores and channels of the

sorbent. In other words, a "sorbent" is a substance that has the ability to condense

or hold molecules of other substances on its surface, and/or the ability to take up
other substances, i.e., through penetration of the other substances into its ioner
- stracture, or into its pores. The term "sorbent™ as used herein refers to either an
adsorbent, an absorbent, or a substance that can function as both an adsorbent and
an absorbent.
[0026] As used herein, the term "remove" refers to adsorption and/or absorption
of at least some portion of a component of mainstream tobacco smoke.
[0027] The term "mainstream smoke" includes the mixture of gases passing
down the tobacco rod and issuing through the filter end, i.e., the amount of smoke

issuing or drawn from the mouth end of a cigarette during smoking of the




cigarette can have other configurations suitable for
snmoking in an electrically 10 powered |ighter. The
webeamoniooal | y heated cigarette 23 conprises a tPOBUSIN3N34290
rod 60 and a filter tipping 62 joined together by
ti ppi ng paper 64. The tobacco rod 60 preferably
i ncl udes a tobacco web or "mat" 66 folded into a
tubul ar formabout a free-flow filter 74 at one end
and a tobacco plug 80 at the other end. [0030] An over
wap 71 surrounds the tobacco-containing mat 66 and is
held 15 together along a | ongitudinal seam The over
wap 71 retains the mat 66 in a wapped condition
about the free-flow filter 74 and-tobacco plug 80.
[0031] The mat 66 preferably conprises a base web 68

and cigdreyer Tt nadbaram sasketdntding Bir tHirds delwmeaothrongh the heated
material 70 can be | ocated al ong the inside surface or

t he regonsif dke cigareficandithrowghhbspapesiv@BperAt the ti pped

end he. tobaccq rod 60,.the 20 nat 66 apd the over

or af0028TE T 58 Serolilap sieke” o Bl eseinrIera o f PR structure

74. s . . : x [ 58S :

12 SoPRERE BEA ot ACER sl BOACTURE? Molecutr sives
5 t obawhade wdtivedh abd syathaticeaiePinisa Molecatirdidvgs canssrbunslpenles of

84. [OQ32!_ A void 90 is_between the free-flow filter
74 geidaIn BHeRS Viple rgjeeting mecules lipvaeg lagges dimensions.

unf i p i,on_of ,t.he tobacca rod 6 nd is.i,n flui.d
55" 10RRY PEICS o afs 21t R DRt S st Sl ipeiCatty heated
- Tl opightdiieer3. 7HowleRE3 3t shofd b BRACISkoEE t%[t@%@él@@ddéaﬂ Eeated
conprises a free-flow filter 92 | ocated adj acent ){ e
t obeigeretiearng@veamthea configinatiensesufiiablecfor pnogin@inan didverically
distal end.of th tigpi ng. WD 2004/ 041007 .
10 perpoRsdaiabiers o Bhe sty Saiteth E\EERiiE A -mBRFisE 2 tobacco rod 60

1 ond 8 Bt lobfne 6 foued Wabdhud 6 dBilsheblPBA STt 6bacco rod 60
Mo upfeirably inthides apbbigc® wveblopSest” Gbffoldea ihioeLn®lr ®rm about a

the tipping 62. [0034] The cigarette 23 optionally
i ncirgerdlovaiilien 4 at orgeendandod tapeedoopligi &at the othgr end.

o) RE], 08 b5 e B RS S Ao c s e
15 Pr g&gﬁ@& YioBE LR MR GRak O TIRVEer WiaB 74 lretAiREmERhat ¥B in a
wrapped condition about the free~flow filter 74 and tobacco plug 80.
[0031] The mat 66 preferably comprises a base web 68 and a layer of tobacco
material 70. The tobacco material 70 can be located along the inside surface or the
outside surface of the base web 68. At the tipped end of the tobacco rod 60, the
20 mat 66 and the over wrap 71 are wrapped about the free-flow filter plug 74.
| Preferably, the tobacco plug 80 comprises a relatively short tobacco column 82 of
cut filler tobacco, which is retained by a surrounding inner wrap 84.
f0032] A void 90 is between the free-flow filter 74 and the tobacco plug 80.
The void 90 is ar unfilled portion of the tobacco rod 60 and is in fluid
25 communication with the tipping 62 through the free flow filter 74.
- 10033] The tipping 62 preferably comprises a free-flow filter 92 located adjacent

the tobacco rod 60 and a mouthpiece filter plug 94 at the distal end of the tipping -

+
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t~ . inner wap 84. [0035] To further inprove
delivery, at |east one additional row of perforations

wibkoogopnesi ng slits 17 can optionally be fornegcatusaneso34290

| ocation along the tobacco 10 plug 80. The

"perforations 12 or 14 may conprise a single row or a

dual row of slits 17. The nunber and extent of the

slits 17 can be selected to control the resistance to
draw (RTD) along the side walls of the cigarettes 23

and the delivery. [0036] Optional holes 16 provided

in the mat 66 are covered by the over wap 71. The
perforations 12, 14 can be used to approxi nate desired
delivery levels for 15 the cigar®te 23, with the

hol es 16 being used to adjust delivery wwth a | esser

ef f 62 fropnthiehebdBE®rod 603 PrefEh®LE | tha fektffow filier 8 &y mbhiar and
has a substantially constant diameter along its

| engransnmseamwahemr logt preswire idgep. e flhe medithpipeecfianmug 94 closes

trad on tes, preferably between about
_ og%ﬁ ‘frﬂf@ﬁ tUPRine tfzhe el ectrical snoking system

20 %Oﬁ OV"I‘j!E%l &%Bﬁtﬁﬁgﬁ?}é%&ﬂ&&l dt3kast Hg%f&r bfphrforations 12,

during nokl bacco col um

5 pr efadjagbhtythe (ffﬂ&rdnﬂ d$ ofuhe ighiette 23f Thé paifematiohd edtbe fofrmed as
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t obaccos, swuch as bl ends conprising bright, Burley,
and Sbisi Bhwhick prderebly extenddhraighyihe yeloRrarhhi thy mat 66 and the

recenstit ut t obaccos and ot her bl end conponents,
incPHﬁFﬁEmPraditional cigarette flavors. 25 [0039] The

fr 9%0635?W ﬁ‘b'ﬂlﬁ:ﬁeﬁﬁaﬁb‘ﬂ: ddioe P Uit IRisE6R: Sdditighal Eb\HEbf $#érforations

are preferably joined togethér as a combi ned plug

w t R4 aopipriying dits 10 tan Fpidonaliy peviDaped Btla iccakidn along the tobacco
2004/ 041007 _PCT/ US2003/ 034290 -10 preferably

por Bl 89-0 FhG@eERTations: 42 WF Afh maphePtepsits wag% I9¥ P2 dual row of

oS! Pyl SRR 8ROy 111 90RO

Ci gadsitdreedd dea (ROMPLiche (B ide QrallEifahs Gighitics 28 hat the delivery.

! em(‘YO%G? aSOthg:a? hgl?sg Sl% Iptr(l)Jvelget:ds motfhetn?:%a606ca(}escrcr>?rlé§d b-jrrhtge OVer wrap
71. The perforations 12, 14 can be used to approximate desired delivery levels for
the cigaretie 23, with the holes 16 being used to adjust delivery with a lesser effect
on the RTD.
[0037] The cigarette 23 preferably has a substantially constant diameter along its
length. The diameter of the cigarette 23, like more traditional cigarettes, is
preferably between about 7.5 mm to 8.5 mm so that the electrical smoking system
‘21 provides a smoker with a familiar "mouth feel” during smoking.
[0038] The tobacco column 82 preferably comprises cut filler of a typical blend
__bf tobaccos, such as blends comprising bright, Burley, and Oriental tobaccos
together with, optionally, reconstituted tobaccos and other blend componenis,
‘Including traditional cigarette flavors.
[0039] The free-flow filter 92 and the mouthpiece filter plug 94 are preferably

- joined together as a2 combined plug with a plug wrap 101. The plug wrap 101 is




5 sorbent can conprise one or nore porous materials
t hr ough whi ch tobacco snoke can flow In a preferred

WepiddiEent , the sorbent is activated carbon. F8CT/US2003/034290
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exanpl e, the sorbent can conprise activated carbon
granules located in a void in the filter, or
activated carbon particles | oaded on fibrous materi al
or paper. The activated carbon can be in various
forms including particles, fibers, beads, and the 10
i ke. The activated carbon can have different porosity
characteristics, such as a selected pore size and
total pore volunme. [0041] In another preferred

enmbodi ment, the sorbent is one oil0nore suitable

nol ecul ar sieve sorbent materials. Ml ecular sieve

sor peefembin atponans, bev-tredghti plug wirep el Betaombanddyplbe as eithched to the

ncl ude, but are_not limted to, one or

cigarette 2
nor &okgcco I@géhéyzta%m@g PaFE%é’rBor ous silicates,

o fhi NSRS R ESORAEUE ALY AR LEALES 20 30 comprise one
gel &r md@elssfbemymmtemmal ga¥-phtid &%nﬁﬁﬁﬁrdﬁsba\da@ sERREC The

or organic ions and/or netals. See, for exanple,
conmsenbEnt mmninprmcemnalrlmmaﬂ pdzobs um&nmﬂism.Igmlch tobacco smoke

iR i AR o e A,
the.sn) @En{he rOHNE oA 1:553 Natté?fcarg&?gfatnggeg I%b%hgéd"ﬁea void in

crysta he a umnosiliic tes aVI n

¢ hathesfiilsera od hetivatalidrbes paﬂfclasrlbﬁdﬂdmn fibtoRe haterigli greghper. The
di mensi ons. There are many known uni que zeolite

st r dtivigtaskcaiben eap b i wariows forme inciwdiog papisipsp Sbess, beads, and the

f tl [y t A
el e ST AR Lo b e P PR, B happoet s
Pr oga&E5 p &%M&ﬁ&@%m@@epar ated by zeolites
by size and shape effeCts related to the possible

or i 943} i oin apbtheh prafeired ehdedimenth éaepmhrmt 1:annb€ or niwe suitable

dlffe{ fes in strength _of sorption. or
z e IPPIEEY1aR #AVA gORRsPERaieataler M%qﬂ%rr@em SR Qe sy used in

1O BULPTS BRORA AR 1 PR BT, gy oo

- be ths eeolifs ! Mesopet@Ltsilicutdd, Wiligimbgshosplgdse metoparousuch

that only selected nolecules that are snall
alummosﬂlcates and other related porous materials, such as mixed oxide gels,

Wlnch may optionally further comprise inorganic or organic ions and/or metals.
See, for example, commonty-owned International Publication No. WO 01/80973,
which is incorporated herein by reference in its entirety.
[0042] Ina preferred embodiment; the sorbent is one or more zeolites. Zeolites
inchade crystalline aluminosilicates having pores, such as channels and/or cavities
of uniform, molecular sized dimensions. There are many known unique zeolite
structures having different sized and shaped pores, which can signiﬁcanﬂy affect
 the properties of these materials with regard to sorption and separation processes.

- Molecules can be separated by zeolites by size and shape effects related to the

_ _possible orientation of the molecules in the pores, and/or by differences in strength

- of sorption. One or more zeolites having pores larger than one or more selected

O
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enough to pass through the pores of the nolecul ar
sieve material are able to enter the cavities and be

welobpehie0y t he zeolite. 5 [0043] The zeol ite caPCh®$2003/034290

but is not limted to, one or nore of zeolite A

zeolite X, zeolite Y; zeolite K-G zeolite ZK-5;

zeolite BETA, zeolite ZK-4 and zeolite ZSM5. In a
preferred enbodi nent, zeolite ZSM5 and/or zeolite

BETA is used. ZSM5 is in the MFl structural
classification famly and represented by the crystal

chem cal data [ Nan(Al nSi 96-n0O192) ~-16H20, with n <

27, orthorhonbic, Pnma], 10 while zeolite BETAis in

the BEA structural classificatienifam |y and

represented by the crystal chem cal data

[ Na7gA! pﬁﬁb@&%ﬁ&ients&iﬂ DEANAAL is B¢t to bENEised v be used in the
zeolites are thermally stable at tenperatures up to
aboutle@tiod]y beatasligaretth @ sush that ondy a¢lp@¢cht1@éecu§s that are small
cigarette filters or the_.tobacco .rod of the.

el eciiOPEA 1 Wé%oagﬂ%ﬁ Bores of heRolepulay %}6‘!&4?143‘-"931 are able to enter
anot ; i 4he sorbent incorporated

. tﬁg 'z:a@pg{: 8id g«gfcﬁ-gp(ﬁgh'ﬁé‘ieohw

int eated cigarette 23 has a

5 con0043le QpERestitican be) buisis @bt Bitited itereoe, or thédre of zeolite A; zeolite

sor bent corr}}ri ses, for exanple, activated carbon_and

one ¥y zewbite Y peeate Kab; zeolio dhrat zeqlie BETA ggolis 4dsnd zeolite

et o qetsread pELBIRRL SRR 8 BpfaOBETA is used
Mc rmqrymg tﬂ@m&*u%ﬁmladi&/smcaﬁaﬁ ERRIOF PMBrapRdsentdll &k the crystal
e used in the electrically

si eves may heat ed )
ci gahemical 3%z [NefAhSipdD o) ~t16E,O¢ vdtht e 23mpuherhodic, Poma],

desired to_be renoved from mai nstream tobacco snoke
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| ocay,i : [ . hea hQar 2
o 08 SRl ] B0 FNERAL 450 Ml 240 2hese o
pas yagee reGtheirhalyt sthblk at tehipeextiides wipfto labeut 806 C| allowing them to
free-flow filter 92, and/or in the void space 90. The

sor berircarperateddintciganettd filters aaddos thmtobgeqoyrog ©f the elecirically heated
i ncor por at in the tobacco plug 80. WO 2004/041007

PCTF 34290 -12 '

[0044] In another preferred embodiment, the sorbent incorporated in the
electrically heated cigarette 23 has a composite composition. In such embodiment,
. .the sorbent comprises, for example, activated carbon and one or more molecular
sieve materials, such as those described above. For example, sorbent fibers can be
impregnated with at least one sorbent.
[0045] Microporous, mesoporous, and/or macroporous molecular sieves may be
used in the electrically heated cigarette 23, depending on the selected component(s)
-desired to be removed from mainstream tobacco smoke.
[0046] The sorbent can be incorpbrated in one or more locations of the
electrically heated cigarette 23. For example, the sorbent can placed in the
passageway of the tubular free-flow filter 74, in the free-flow filter 92, and/or in
' the void space 90. The sorbent can additionally or alternatively be incorporated in

the tobacco plug 80.




[0047] FIG 3 shows another preferred enbodi nent of an
electrically heated cigarette 23 including a filter

wa a0 w7filter 150 conprises a sorbent in thePCOMSR003/034290
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locations. Referrin oto FIGS. 1 2,
ﬁ)()lttgfr In another Ipre err eg embodiment, the fabers are bundles of non-
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of oriented fibers 152 and a sl eeve 154, such as
paper, surrounding the fibers. The sorbent can be,

for exanple, one or nore of activated carbon, silica
gel, 5 zeolite, and other nolecular sieves in fibrous
fornms. The sorbents can be surface nodified
materials, for exanple, surface nodified silica gel,
such as am no propyl silyl (APS) silica gel. Sorbent
m xtures can provide different filtration
characteristics to achieve a tarl2ted filtered

mai nst r eam snoke conposition. [0048] Alternatively,

t he [00438r s FIG23chows @ﬂdﬂh&ﬁgreﬁrﬁecbémbﬁﬂmam pbemelectrically heated
materials, 10 such as car silica, zeolite and the

l i k@lgairm%@ﬁaﬂWg A fHiee A5@.avihefilterErOscomprises aggrbent in the form

oS AFisaBitEes hA e slieks 158, Bich st iBrropping the fbers.
01/ §92 &3rhelnP cn BE Sof EkaHpRTBAL bEBilre ggfa@uw&%ﬁbaﬁ Esilica gel,

shaped mcrocavity fibets’ I npregnat with particles
of qeelite) ambothes mobeeniar wixives irnfibrowsrformb.t dhpatibesatsycan be surface
conti nuous activated carbon fibers. The fibers

pr eMadaied materialss famexmmple Bitase modified 5UiGe 29 SRl RHRino propyl S

frogﬁlgl@l}fs‘a%g %3?0§gﬂ% 21? %tﬁfészﬁaﬁogﬁée e h?ﬁﬂﬂﬁoﬁf

exapRcteifQ49h ahicPdaliiebRIEleEd ashinRan ﬁﬁa&a cctnli;ﬁ)smon

fibers are bundl es of non- continuous fibers, which )
ar e[(048] erAhbmauwmlgntlecﬁhms 452 ehn tomphise dm’: ex: momn smﬂaent materials,

mai nst.ream snoke.fl ow_thro e electri
i Rk aseear sglwe]zgve@lﬁe ol PR BT A R P @FE fbers, such
152 T‘RI%ZE“‘ B Eavt "ﬁb@%%ﬁc o%}i m% *—%gvr@d International

bun non- crlnpe sorbent

pr ePabkidakipn Ney. W 81/80078.r i h@@leﬁeﬁfedbnﬂmﬂmait fhied perntire shaped
denier, through a pre-forned or in-situ fornmed sleeve
154TIARFOF3HI lects ImpEagnpiel mgl prsicles of opgorfapLgSgrbent materials, or

For A6y SoRichitfs Athivated deids BPeft, OFH¢ HS' FRfHbiy pave o
abogfametdFBftfoARBGt RPmieFond #087dut 108 hickdR MROfibers can have a

i ncluding fibers 152 can be incorporated in the
el elengihoaf frgm dbent k@rruclgm & sl t200meicopnsydorextagile.ed

AN

- continuous fibers, which are preferably oriented paralle] to the direction of

mainstream smoke flow through the electrically heated cigarette.
[0050] The filters 150 including fibers 152 can be formed, for example, by
stretching a bundle of non-crimped sorbent fiber material, preferably baving a

- controlled total and per filament denier, through a pre-formed or in-situ formed
sleeve 154 during the filter making process. The formed filter can be sized by

~ cuiting to a desired length. For example, the filters can have a length of from

about 5 mm to about 30 mm. _

- [0051] The filter 150 including fibers 152 can be incorporated in the electrically

heated cigarette at one or more desired locations. Referring also to FIGS. 1 and 2,




WO 2004/ 041007 PCT/ US2003/034290 -13 in a preferred
enbodi nent, the filter 150 can be substituted for the

wonbhiseibgree-flow filter 92. I n another preferpenus2003/034290
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enbodi nent, the free-flow filter 150 can be

substituted for a portion of the free-flow filter 92.
The filter 150 can be in contact wth (i.e., abut)

the free-flow filter 74, positioned between the
free-flow filter 74 5 and the nouthpiece filter plug

94, or in contact with (i.e., abut) the nouthpiece 1l
filter plug 94. The filter 150 preferably has a

di aneter substantially equal to that of the outer

di ameter of the free-flow filtefl32 to m nim ze

by- pass of snmoke during the filtration process.

[ 0052 prbRriei kiodirmeattpart fHiepricDanaleysubstitated for (b entire free-flow
loft wth a suitable packing 10 density and fiber

| endiligr 9%c Hotamathep prefered erpgo@ms the dregriiayt BfehEI0ragbe

L} ol S A B e Gl 54 206 EF 150 can e i comtac
congfiif @eNt shunSe FRSdw it 48 NyokeH Gie iRtwéas Ak GeBflow flter 74
whil e preterably renoving only a mniml anount of

par thd tHeameuthpicte filter phagt He o 1im kentattwitk ifije.aahitp thengouthpiece
significant reduction of the sel ected gas- ph%se

con&Hiex plgd. Hae filtenbI0 predprably din e qlamster sybstanfiplly pepal to that

t ot [.C ' . g

st Pl R Sty ks SRecled 4EMnd) 926 HRtiiaf vy, pass pf smoke
shoaﬁﬁﬁg’ﬁﬁrfﬂh@ﬁgﬁh@fe@_preferred to achi eve such
filtration performance. [0053] The anobunt of sorbent

usefPO58] prBicefibrous entbodismzefesabdy haveea bighclofti wigh a yuitable packing
heated,.ci garette 23 depends o he .anmount of selected
GOt i et St T e ghl1e) por RS dbe GiseRd bERtren Hbers.
Chesaupuay S0 HRNe AL el G pha
renove crt‘%?nt gto acjlf:g snDef(Sé. %%)]%4 Astsd(ggsgri be%aSp %
abogemstituzatse bwdi 4 foainhMeheiet 2d/ i gaoleid, i mhfembly removing
conprises_at _least one flavoring-rel ease additi

Theonly avigitingl Fasmpof priculaie matter o thsrsmaksy @e}/e%:v achieving a
fl J i peludi e o
| REEAEER Sy B O i i

I'i cffdcBfg thd fotdl padtishlate Redttef (TPLD) fih B0 s, 430TMRiently low packing
density and a sufficiently short fiber length are preferred to achieve such filtration

performance.

{0053] The amount of sorbent used in preferred embodiments of the electrically -
 heated cigarette 23 depends on the amount of selected gas-phase constituents in the

tobacco smoke and the amount of the constituents that is desired to be removed

from the tobacco smoke.

[0054] As described above, the electrically heated cigarette 23 also comprises at

Jeast one flavoring-release additive. The flavoring can be, for example, one or

more flavorings including, but not limited to, menihol, mint, such as peppermint

and spearmint, chocolate, licorice, citrus and other fruit flavors, gamma

~-octalactone, vanillin, ethyl vanillin, breath freshener flavors, spice ﬂavbfs, such as

cinnamon, methyl salicylate, linalool, bcrgamdt oil, geranium oil, lemon oil,

N




octal actone, vanillin, ethyl vanillin, breath
freshener flavors, spice flavors, such as cinnanon,

womblwdioeal i cyl ate, linalool, berganot oil, gerpIT/USR003/034290

Qil, lemon oil, WD 2004/041007 PCT/US2003/034290 -14
ginger oil, and tobacco flavor. In a preferred

enbodi nent, the flavoring is nenthol and optionally
at | east one mnt flavoring. [0055] As described
above, the flavoring-rel ease additive can have

di fferent structures and conpositions in the
electrically heated cigarette. In one preferred 5
enbodi ment, the flavoring-release additive is in the
form of beads. The beads preferddy encapsul ate the
flavoring and provide for controlled rel ease of the

f | ayRiebgill dhd Basdod@iviirt dnQUprefdrsdiémbaiinkas the AGGE]ng is
The beads preferably conprise at |east one

enc aesthohtnd gptienallyi 24 leash dngmint Baaringne f | avori ng.

The encapsul ating nmajeria referabl,y conpri ses .
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hy dexydibRRY, tHe Bavde-relkas additbetie in tat formafbekdnwiihe beads
in the art that can i nprove the bead-formn

) { g
c hapeefereblysncapsulaté vonagand providg feneenirelledgelease of the )
enhﬁnce, its tﬁt ability can é%i onlal ly al so be added in e
t heflRxing inythe gigareliequriig RIS S¥ Hint , the beads have a
sub i y alscelel Ehdt @Re leficapsniahing material and at
fl a@ic??ﬁga#tkse ts)%agg?ant [ gpﬁ%ﬁ% ?/g di gt r iabut ed. & By

suchagtonedlavoeing! 'Fhef drpupsulatineamntebiel priferablycconratses hdinder,
beads in a nore uniform manner during snoki ng.

[ 009 ichmepde fore Tmple,eoneRTBETa PIgPALBY Ol HeoiAc-gnn, Fjitol, zein,
R STRAbAAR, Sl B OSSR kg

NOr Bk nhdiEriAL RuSwH 98 Bid B¢ ¢hddicad emprivecthe baid-forieivg characteristics .

m nimum tenperature at which the flavoring is .
r el ebthe dnodpsatating asateridlortenhiage s istabilisy easboptiopplly péso be added =

e

g E bg?ﬂé?%ggh? Eﬁmﬁ&s{iﬁoﬂ 85 WREHARRT RS subdishtANgatifolMly distributed. .

‘By such structure, the flavoring can be released from the beads in a more uniform
manper during smoking. | 5\ )
[0057] Depending on the composition of the beads, the minimum temperature at
'whicﬁ the beads release the flavoring can be adjusted. Beads comprising one or
more of the above-described binders preferably have a minimum temperature at
which the flavoring is released of at least about 40°C, such as about 40°C to about
150°C. The beads protect the flavoring from exposure to undesired substances in

the atmosphere (e.g., ambient air, inside a package) and undesired substances in
the cigarette, and preferably minimize release and/or migration of the flavoring
until the flavoring-release additive is heated to a sufficiently high temperature
during smoking of the cigarette. Consequently, the flavoring is preferably
substantially prevented from migrating in the cigarette, Teacting with other




the cigarette, and preferably mnim ze rel ease and/ or
mgration of the flavoring 25 until the

" wOheoamaicng- r el ease additive is heated to a suffPCT/oa200$/034290
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hi gh tenperature during snoking of the cigarette.
Consequently, the flavoring is preferably
substantially prevented frommgrating in the
cigarette, reacting with other WO 2004/ 041007

PCT/ US2003/ 034290 -15 substances in the cigarette or
with the environnment, and deactivating sorbent

present in the cigarette. [0058] The beads can have
any desired shape, such as different regular and

i rregul ar shapes, including rourkd- square,
rectangul ar, oval, bther polygonal 5 shapes,

cyl istiktaral in fHeligsie andhithhBe bhweonnidie, hehdsctieatingasoebent
various sizes. Preferably, the beads are m crobeads
havipresent methe gigargstecti cl e si-ze of |ess than about 25

mc re preferably lLess.than out,..1 m.cron. |
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ho nd. ¢ : e VEHdiN nal
or ourey B HAREL, STARG ithd, SRAS redtanghlaf ! Gl OB polygo

[ 00EiRiped heyHpaeics, Gdrouse andithsf lies, UThe béndsany have vatidus sizes.

process that produces _beads having the desired

st r Beafenably, dambenss eremicrahepds hpgingmomaginapp particlg,gize of less than

b b b : . )
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enbgiclé B e Healle cAPBRVIRS @Dfolﬁf I&Sofdhous afill RentRolled release of

sol ution, dispersion or emnulsion containing a binder,
f | aflavaring by proopding credsbd aaidiace ares of thefaads.beads,
whi ch can be jsqlated and dried, Process

f
or o5 Thecerads cimbeRHIRGCRAChEY U SHTGHS BFasHES thatpipduces
zé\s 3€%afdg %%‘%htlﬁ'% ge&leﬁ.cslu‘ﬁ%ﬁlge : &Pg}ﬁ'ﬁonp%ﬁ Qf7eNGror example, the beads

I'S i ncorpadra eréin by referenc

i N édnSbeembhifaénired h0OEA]sic) Spelyedityirigs @bhiing) eatathbr suitable
cigarette 23 preferably conprises an anount of the

beaprocesses. Pr aprefemed cmbadingat.dho bardsorre fhened by Smigg 2

. Ci . 20 f. . i ITY .
ol o HRSpemish eh sl Rt el HsEihe ghd fptionat
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0 % and nore preferably _ .
beads containing an active ingredient, such as a flavor, are disclosed in U.S.

Patent No. 6,325,859, which is incorporated herein by reference in its entirety.
[00607 The electrically heated cigarette 23 preferably comprises an amount of

" the beads that provides a desired amount of the flavoring in the cigarette. Ina
preferred embodiment, the electrically heated cigarette comprises, based on the
total weight of tobacco in the éigarette, up to about 20%, and more preferably
about 10% to about 15%, of the beads. For example, a cigarette containing 100
mg of tobacco preferably contains vp to about 20 mg of beads. The beads can
preferably comprise up to about 20% of flavoring. The cigarette can comprise,
for example, from about 1 mg to about 15 mg of.flavoring.

[0061] In z preferred embodiment, the beads are disposed in at least one location

“in the electrically heated cigarette 23 that reaches at least the minimum




about 10% to about 15% of the beads. For exanple, a
cigarette containing 100 ng of tobacco prefer

abl
WOCR4/841887 up t o about 20 ngy of beads. The beadSP‘(?':'E({I52003/‘3’34290 :
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preferably conprise up to about 20 % of flavoring. The
cigarette can conprise, 25 for exanple, from about 1

nmg to about 15 ng offlavoring. [0061] In a preferred
enbodi ment, the beads are disposed in at |east one

| ocation in the el-ectrically heated cigarette 23 that
reaches at |east the m ni mum WO 2004/ 041007

PCT/ US2003/ 034290 -16 tenperature at which the
flavoring is released fromthe beads and into the
cigarette during snoking. For d@fanple, the beads can

be di sposed in the tobacco rod 60, in the void 90 .
bet weegrrathee atoibick thepflanprdg iandleases fromethe beedstandtiato the cigarette

74, on one oOf re surfaces, of, the free-flow filter .
7, O mpRingn & GrBlE, SIS iode ERPsHL s e fifeco rod 60, in
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COMpefd birPites davie Wee-flvw flter e, ©nddf fncthe mbat /6 and/ox on or in the
flavoring-rel ease tenperatures can be incorporated at
t woinoer woare 84 suaovwhing the ighacspadvgi®al | y heat ed

O8] b B, R AHE SR v

at a ocatron 1nt cigarette that™ reaches the

fi rgtewb! @v@oidBcitoe as an tehupdeaily entedcigatetia diat meachegydifferent

a second flavoring-release tenperature highe {thgp .

t helepipegatuzes aY siohrlgeationg SyEng SERking. For cXgRAPKebeads having a first

| ocat ed. at second | ocat | ' i :
oo eRt R R Y foPa el e 8 R R e igarerte cat
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vary by up to about 100C. For exanple, these two

t enfienaingrreicasa renymratutsyhighen than tbe firstflavopp g relgang, tlemperature

‘andiendie lopued i s sionddapencn (B e s i b plbond

e e
temperatures can vary by up to about 100°C. For example, these two
temperatures can vary by up to about 10°C, 20°C, 30°C, 40°C, 50°C, 60°C,
70°C, 80°C, 90°C, or 100°C. _

[0063] In another preferred embodiment, the flavoring-release additive inclades
a film.- The film preferably encapsulates the flavoring and enables the controlled
temperature release of the flavoring in the cigarette during smoking. Ina
preferred embodiment, the film comprises by weight up to 20%, more pieferably
about 10% to about 15%, of the flavoring. In a preferred embodiment, the film
encapsulates menthol and optionally also mint.

[0064] The ﬁ]in—type flavoring-release additive preferably comprises at least one
encapsulating material and at least one flavoring. The encapsulating material
preferably comprises a binder, which can be, for example, one or more of

carraghenan, gelatin, agar, gellan gum, gum arabic, guar gum, xanthum gum, and

fi rt%Jc% t?'x?g{o&?ﬁﬂfér&ﬂ Iﬁﬁhﬁ&ﬁg‘lﬁ%mgﬁﬁié&@ téiﬁﬁbrﬁﬁrés%ﬁ‘b@gncorporated
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20 tenperature release of the flavoring in the
cigarette during snoking. In a preferred enbodi nent

| WOR8N1IMA7conpri ses by weight up to 20 % nore PCT/US2003/034290

preferably about 10%to about 15% of the flavoring.
In a preferred enbodi nent, the film encapsul ates

ment hol and optionally also mnt. [0064] The filmtype
flavoring-rel ease additive preferably conprises at

| east one 25 encapsulating material and at | east one
flavoring. The encapsulating material preferably
conprises a binder, which can be, for exanple, one or
nore of carraghenan, gelatin, agar, gellan gum gum
arabi c, guar gum xanthum gum d WO 2004/ 041007

PCT/ US2003/ 034290 -17 pectin. OQther materials known
i n tpestimr Othéramaicrials kmpwouia therartthatiean sopioyg the film-forming

characteristics, of the encapsul atin teri.al  or. ;
enhAEBCIeristies Ghe FRSAPRIAT, FATAL Oy cocs i siPiliy g optionally
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substan nonobgen S conposli tron’in L.
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such structure, the flavoring can be released fromthe .
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filmencapsul ati material  proyj [ :
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[0066] The film can be applied to one or more éomponents of the elecirically
heated cigarette as a liquid coating, which is dried to a film. The dimensions of
the dried film are not limited. Preferably, the dried film has a maximum thickness
of about 50 microns to about 150 microns, and more preferably about 75 microns.
[00673 The ﬁlm can be manufactured by any suitable process that produces a
film having the desired structure, composition, and dimensions. For example, the
film can be applied by a coating process, such as spray coating, 2 dipping process,
electrostatic deposition, printing wheel application, gravure printing, ink jet
“application, and the like. In a preferred embodiment, an emulsion, suspension or
shurry. comprising the binder, flavoring, and optional additives is 'prcpared and
then applied as a coating to one or more selected surfaces of one or more selected

components of the electrically heated cigaretie. The coating is preferably dried to




the dried filmare not limted. Preferably, the dried
filmhas a maxi nrum thi ckness of about 50 mcrons to

WaMOH041060 ni crons, and nore preferably about 7BCT/US2003/034290 °
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nmicrons. 20 [0067] The filmcan be manufactured by any
suitabl e process that produces a filmhaving the
desired structure, conposition, and di nensions. For
exanple, the filmcan be applied by a coating
process, such as spray coating, a dipping process,

el ectrostatic deposition, printing wheel application,
gravure printing, ink jet application, and the I|iKke.
In a preferred enbodi nent, an enul sion, suspension or
25 slurry conprising the binderl8flavoring, and
optional additives is prepared and then applied as_a
COafiehitge twatanenddor oiheescletts hrdl fom h solid fidm havingodesired
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di nEnehieRSs ifesAItRhiel heRi 69 SefRserichdh isantibsyused t o
prepare the filnms are described in U. S. Patents Nos.

3, (066847 Tircklenrivallyl eatednagarsits 28 efprably cAMPEEEs#) @Rount of

is incorporated herein hy reference,in its,ent]
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Ci Opk&t bR the thtdl weightesT ebaceotindhereinbretichto vehick thei Gl fsjapplied,

heated cigarette conprises, based on,the, tot wej ght
of poloeabont 26 %, ad shepsrrsefesably, abpricd % e aPP%f-J\ %, of the film. For

e R
fi 'ngﬂ q:rg%'}%l&tqﬁ éﬁeow&igﬁt BRYs foriBe Waloght offhe tithaclfahe film is applied

al mat” preferably is the weight basis .
f ortotthe neuranadto dfe tobaccbi plug, the totabweightyof tobagen peyaingd n the mat

: geks@éctbm e aé@mcsn ot Sﬁtg&eﬁ,ﬁ;%%g@?gﬁ leu'@gﬁgil{] ﬁﬂestlﬁo %%lgb%'e &E%Flhtgé’f film applied
ferably is t i gh ¥ L
Dt Blafpeel, PRAAEL G I A OPlobpctd iR B e auis the

t Ob@éigﬂt BN firiBe ainBubtef filed appdiedhte thé matj ayit theawsight of tobacco
for the anmount of filmapplied to the _mat, andth(ia ed
veiapntaingd inofbe delbacco plug is the weight basis for the amount of film applied to

the tobacco plug. In a preferred embodiment, the cigaretie can comprise from 5)
about 1 mg to about 15 mg of flavoring.

[0069] In a preferred embodiment, the film is disposed in at least one location in

the electrically heated cigarette 23 that reaches at least the flavoring release
temperature. For example, the film can be disposed on the tobacco plug 80, on

the inner wrap 84 surrounding the tobacco plug 80, on the mat 66, and/or on the

over wrap 71 surrounding the mat. When the film is disposed on the inner wrap

84 and/or over wrap 71, the weight of the inner wrap 84 and/or over wrap 71 is

the weight basis for the amount of the film. _In another preferred embodiment, the

ﬁlm’ can be preformed, shredded and incorporated in the tobacco plug '80.,_ and/or

-other selected locations that reach the flavoring release temperature.
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contained in the tobacco plug is the weight basis for
the anmount of filmapplied to the tobacco plug. In a

- wonresm®@d enbodi ment, the cigarette can conpri BET/UEIH3/034290
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about 1 ng to about 15 ng of flavoring. [0069] In a
preferred enbodi nent, the filmis disposed in at |east
one location in 20 the electrically heated cigarette
23 that reaches at |east the flavoring rel ease
tenperature. For exanple, the filmcan be di sposed on
t he tobacco plug 80, on the inner wap 84 surroundi ng
t he tobacco plug 80, on the mat 66, and/or on the

over wap 71 surrounding the nat. Wen the filmis

di sposed on the inner wap 84 a4/ or over wap 71,

the weight of the inner wap 84 and/or over wap 71 is
25 t[A8701ei &mandthel prefepredtanebodimnen:, doffeltenetlavdrcd films having two or

anot her eferred enbqgdi nent, _.the filmcan
ot o BFHTCIeR; BHRER, ey qW%F@aP?rﬁwwe pgagporated at

|tO ng]fl?avoﬁb%ég rngllgtggg:[%cgtﬂaﬁ?th fure. %B gg’o%%%ﬁ?&é@ggﬁomg of the

PCTEigar& 3 B eniratmrk® af ﬂﬁ?ﬁﬂfefeﬁt ovatibas exveed terpi@imum release
enbodi nent, different flavored filns having two or

mor éeneparaiaresref the diffarentfilmsor i ng-rel ease tenperatures
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| ocati ons exceed the m ni rrumr ease t enper at ures of

- t hefldvdrimy srthe " ghess molechlel' GO T inclusiootémpleps dhe fundakion complex

enbodi nent, the flavoring-release additive is an

i ncpwqﬁs fop ﬁ%mtéeéle TrigaserReithe iﬂéﬁmelggﬁll@b@ Gigwi dwing,smoking.
nol ecuEPéfgl A t Do utsllﬁ%ﬁgk h#ﬁ%ﬁlﬂ F%&E Havoring, which

C ONpregorably cOvntel@fatdsOFitiant H)@'ﬂblﬂibﬂi@ kedgeoPthe hbst molecule. Suitable
flavoring in the cigarette during snoking. 10 In a

pr eflayormgs dntjods, huh are ndidintitedhtos mepthel, mini, saghis| feppermint and

organl c Il aﬁorbﬁ%oh‘\eh%%’hﬂ@s %{%g% con ntrgaggna octalactone,

SU' \ta"i‘xhhlﬁ eftlyRVRERY rdafif frﬁgﬁnelbﬂﬁv&rse $de fidvatd, 88cH & cinnamon,

ment hol ,  m nt, such as pepperm nt and “spearm nt,
ch (mdihyl m,hcbrlam rlinainol,bergatsotanil] geichwinnf oill Embh amlo gimger oil, and

gam”rg oct al act gne,
tobacco flavor. In a'preferred embodiment, the flavoring includes vanillin and .

gamma octalactone. In a preferred embodiment, the inclusion complex comprises
by weight up to about 20%, more preferably from about 10% to about 15%, of the
flavoring.
{0072] The host molecule of the inclusion complex is preferably a cyclodextrin.,
Cyclodex&ins are cyclic 0Hgo§accharid'es including glucopyranose subunits, as
described, for exarmple, in U.S. Patents No. 3,426,011 and commonly-owned U.S.
Patent No. 5,144,964, each of which is incorporated herein by reference in its
entirety. The inclusion complex is formed when a flavoring material is mixed with
-a selected cyclodextrm in solution. The flavoring resides inside the cyclodextrin
- ring structure. The cyclodextrins and flavoring are typma]ly co-precipitated,
filtered, and drjed.




vanillin, ethyl vanillin, breath freshener flavors,

~spice flavors, such as cinnanon, 15 nethyl salicylate,

wo zomloandey berganot oil, geraniumoil, |enon oi PCT/US2003/034290 °
ginger oil; and tobacco flavor. In a preferred
enbodi ment, the flavoring includes vanillin and ganmma

10

octal actone. In a preferred enbodi nent, the inclusion
conpl ex conprises by weight up to about 20 % nore
preferably from about 10 %to about 15 % of the
flavoring. 20 [0072] The host nol ecule of the

i nclusion conplex is preferably a cycl odextrin.

Cycl odextrins are cyclic oligosaccharides including

gl ucopyranose subunits, as dese#®bed, for exanple, in
U S. Patents No. 3,426,011 and commonl y- owned U. S.

Pat §o073)0. Afphddycfitkxirzn betacdyclatirin and gemmpaearyelodexrin include
herein by reference in its entirety. The inclusio
conpiXexeven snsh eight glneopysanose subumls, Tatpestvaly.i i gpreigrred
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I N [0075] The inclusion complex is preferably in powder form. The powder
preferably has maximum size of less than about 200 microns. . .

- [0076] ‘ The inclusion complex can be made by forming an agueous solution of k‘_)
beta;cyclodeku'in and the flavoring. The inclusion complex can be recovered from
the sohution in powder form. However, the solution can be 'app]ied directly to one
or more selected locations of one or more components of the electrically heated
cigarette by any suitable process. The inclusion comp;lex powder can alternatively
be used to form a solution or a-suspensi.on. The inclusion complex can be applied
by a coating process, such as slurry coating, spraying, a dipping process,
electrostatic deposition, printing wheel application, gravure printing, ink jet

. application, and the like. In a preferred embodiment, a solution, suspension or

| sharry COmpﬁsmg the cyclodexirin and flavoring is prepared and applied as a

coating to selected surfaces of selected components of the .electrically' heated




the cigarette and the atnosphere rel ease and/ or

mgration of the flavoring is preferably mnimzed
WROH/ 041987 f | avori ng-rel ease additive i s heat ed POaT/IS2003/034290
flavoring release tenperature during snoking of the
cigarette. 15 [0075]" The inclusion conplex is

preferably in powder form The powder preferably has
maxi mum si ze of | ess than about 200 m crons. [0076]

The inclusion conpl ex can be made by form ng an )

aqueous sol ution of ~ beta-cyclodextrin and the

flavoring. The .inclusion conplex can be recovered

fromthe solution in powder form However, the

sol ution can be applied directly2i-o one 20 or nore

sel ected | ocations of one or nore conponents of the

el ectighretit. Exbeplaeyl provegis eifteah beaRyd tdappaplie: inclusion complex in
process. The_ inclusion conplex powder can

al t efhaglactrigally hpated, sigaratis gre descréhsidunicomnemliyyowned U.S. Patent No.
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10 ngﬁepﬁ%lgﬁb Sﬁeﬁ“%i%ﬁf Fporal %fﬁ Gelysion ¢ymplay ppplisg to the mat. If the

15

20

.25

[ 007y 5P oG AL H AN (DO S8k SAPHEGES B REE! BeABlaY weight of

conprises an e 1 nclusion comglex

pr ovheh@st Sndis ov@dwdpopraterailytih ehef weighf bAdg fob thd@mount of the
cigarette. In a preferred enbodi nent, the electrically
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applied to the mat, then the wei ght of the mat

pr efoextwint §0 img of flavoring. . .

[0078] In a preferred embodimert, the inclusion complex is dizposed in at least -

. one location in the electrically heated cig‘m'etter 23 that reaches at least the
Iinimum temperature at which the flavoring is releasec{ from the inclusion
complex in the cigarette dnri.n;g smoking. For example, the inclusion complex can
be di3pos;:d on the inner wrap 84, mat 66, and/or the over wrap 71.

{0079] In another preferred embodiment, the electrically heath cigarette
cdmprises two or more different types of flavoring-release additives, for example,
a bead and a film and/or an inclusion complex, witﬁ each flavoring-release additive
having a different flavoring release temperatre. The different flavoring-release

additives can be incorporated at two or more locations in the same electrically




10 the weight basis for the anount of the inclusion
conplex applied to the mat. If the inclusion conplex

wa oapplded to the mat and the over wap, then REEUS2003/034290 -
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total weight of the mat and the over wap preferably

is the weight basis for the anpunt of the inclusion
conplex applied to the mat and the over wap. The

wei ght percent of the inclusion conplex that is

applied to the mat and/or over wap can be the sane 15

or different. In a preferred enbodi ment, the cigarette
conprises fromabout 1 ng to about 50 ng of

flavoring. [0078] In a preferred enbodi nent, the
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el e al snmoki hg system 21 includes an electrically

heaéwdes) per smoke. However, the cigarette 23 can be constructed to provide a
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lesser or greater total number of available puffs.- . .. .

-10082] -The lighter 25 includes a housing 31 having front and rear housing
portions 33 and 35,‘re.spec_:tiveljr__. A power source 35a, such as one or more
batieries, is located within the rear housing portion 35 and suppliés energy to a
heater ﬁxmré 39. The heater fixture 39 inchades éplurality of electrically
resistive, heating elements 37 (FIG. 6). The .heaﬁng elements 37 are arrz‘mged
within the front housing portion 33 to s'lidin'gly receive the cigarette 23. A'stop'
183 loe'ated m the heater fixture 39 defines a terminal end of the cigarette receiver
27 (FIG. 2). '

pT e%ﬁg«{rﬁgn %@S}%ﬁ%@d dififodiin@his dfGhe lelécﬂrﬁﬂll? Gheated cigarette can be .

O

o




cigarette 23 and a reusable lighter 25. The cigarette

23 is constructed to be 10 inserted into and renoved

WO 2iv@4¥0garett e receiver 27, which-is open at PETUSSHIB/034290
end portion 29 of the lighter 25. Once the cigarette

23 is inserted, the snoking system?2l is used in a
simlar manner as a nore traditional cigarette, but

wi thout lighting or snoldering of the cigarette 23.

The cigarette 23 is discarded after snoking. 15

[0081] Preferably, each cigarette 23 provides a total

of at least eight puffs (puff cycles) per snoke.

However, the cigarette 23 can be constructed to

provide a |esser-or greater tot2d nunber of

avai | abl e. puffs:- . [0082] The lighter 25.includes a
hous[i0083131 Quatrioh girduitrptd1andhe fant housegmportipn 38 iselastivddy

and 36, respectively. A power source 35a, such as one

or rstablishey elertrical FRmMURICation REWECR; i PAWEHIOUFEatoa and one or

(1 xoRpE Sghe beftng bIEH? P BLEE SSRFRIE ke "L 1y
of qlegd]’ | atk r¥ar HoRSing :ﬂoﬁﬁm beat m&hﬁsgxg%ltﬁ caﬂstlfuaﬁ@ to be

6). The heating el enments 37 are arrang wi.thin the .

5 f r ontpehalimdgospdrtbifanlia®: teplackingninof the power smirechdba. Preferably,

cigarette 23. A stqp _183 located in_the heater ; .
{1 vithe Gropuhelising Rastin 3 s ab BN B WE edppsing portion 35

recejv 2). WD 2004/ 041007 o
Pd%ﬁé%@?ﬁ%%ﬁ%’éﬁg‘%ﬁ- ~10083] Control circuitry 41 in

t he [bogy)t RERSHAGIPIG.| Rin3dprefirtsd dnsddimems HrldongbEsircuitry 41
el ectri cal communi cati on between the power source 35a

and ivagtivated hyoa pufffactunied tsemsor 4§, svhdclelstsengtiveiigrgithgr changes in

10§ e Bt B i ok 6w Ty B3t BB ifflion oY araw on

15

-

35a. Préeterably, ront sing portion 33 i

r e yheafrbmttoasing @ottivn 33 ef tHedijgiterd? Joand commBdicatds/with a
mechani cal , engagenent. 50085] Referring to FIG .5, .in
a pERAceripgide errbiture BRIz B MOrloOgRtEnging (ropgh a side wall

portion 182 of the heater fixture 39. Once actuated by the sepsor 45, the control

cl oggdeibe eff@@}alyﬂytaa D:éﬁelfpl'l%e;?%ﬁﬁctﬁﬁte& REnsBPUS ks sﬁ&g&my located

circuitry 41 directs electric current to an appropriate one of the heating elements
37.

10086] - -In a preferred embodiment, an indicator 51 is proyided at 2 location

. along the exterior of the lighter 25 to visually indicate the number of puffs

20

25

reméining in a cigarette 23, or other selected information. The indicator 51
preferably -includes a liquid crystal display. In a preferred embodiment, the
indicator 51 displays a selected hnagé when a ciggrette detector 57 detects the
presence of a cigarette in the heater fixture 39. The detector 57 can comprise any
arrangement that senses the presence of an electrically heated cigarette. For

- exam;gle; the detector can comprise an inductive coil 1102 adjacent the cigarette
receiver 27 of the heater fixture 39 and electric leads 1104 that communicate the
coil 1102 with an oscillator circuit within the control c_ircuitry 41. In such case,

the cigarette 23 can include a metallic element (not shown), which can affect




is activated by a puff-actuated sensor 45, which is
sensitive to either changes in 10 pressure or chan

woizo0d/dmoo7at e of air flow that occur upon initi RGTEH2 1034290

10

15

20

25

a draw on the cigarette 23 by a snoker. The
puff-actuated sensor 45 is preferably located wthin
the, front housing portion 33 of the lighter 25 and
communi cates with a space inside the heater fixture
39 via a port 45a extending through a side wal

portion 182 of the heater fixture 39. Once actuated by
the sensor 45, the control 15 circuitry 41 directs

el ectric current to an appropriate one of the heating
elements 37. .[0086] -In a preBé4rred enbodi nent, zn
indicator 51 is provided at a |ocation along t he

ext @Hh@andf oft the cbil gihding 1302 cuck maalwgenﬁmwmtebhmareﬁe 23 is
nunmber of puffs remaining in a cigarette 23

sel ipstreed intef therracdiver. 27TReS (PIBFIOR PdrEOHFTARS ap%‘%’?ag r’%%l‘ey"“c“‘try 41

AR RS e (AT 1 By L grogrcl SR L fiBiides  signal to the
| U%SIC%? 2 Frgats & ?m@&& e8ti9 rerpbveE fioad ﬂlel]i’gﬁter 25, the cigarette

presence o "a Cclgarette In the heater. fixture 39. Th

det &Gscdbr 57 n6 ahgeo dpieits ehapyesenuer ofia eigaretie 23andbe é@cator 51is

the presence. of an electrically heated cigarette. For

exanpied offhe det ector can conprise an inductive coil P

)
A A AP R el 08

”Eéltﬂé ?ﬁﬁtﬁ# HEmeme 3l shdf &wﬁ&h@m_@sﬂeﬂu&m 67 acé poaltmned

ontrol circuitry 41. In such case,
Cl gaosidide i3 aigaretten23 aﬂ@momamly.tbe éa@mu?qh gqr each newly

ghovvn) \Ag,lggml;@;an af f ect 6004/‘85?“?@3 peater £ de 39 includes
110¢ UC hpﬁ,ﬁlg {]ﬁé’a%r éeﬁx%%ﬁ@?l QWIStEE Qfeedlﬁlﬁ)sé’@ cbﬁcenmcally about

i ns‘ae1 recer ver t he det ect or

ge”%%cfssoﬁsy%ﬁét?& of thetdigareite eatieivey 271 Thmmcatmn whererpach heating
cigarette i s present. The control ci rCUI{Wﬁ% 41 the heater
pr celenent 37 fiughed a falytineertadigeEtE 230 TeiRE 1p figrein as

mgarette 23 is renmpved fromthe lighter 25, the :
ci GECHRTY OF chat 2557 no | onger detects the .presence - -

of " ogsPar £l ifovBiPBNb L 1ank Rkt Slenfohtsi 37 prefuraielgt catl include at
least first and second serpentine, 'elongaté members 532 and 53b adjoined at a tip “
54. The heater le'thDS 53a,.53b.and 54.form 2 heater blade 120, . The tlpS 54 are \_)
adjacent the opening 55 of the cigaretie receiver 27. The opposite ends 56a and

- 56b. of each heating element 37 are electnca]ly connected to the opposﬂ:e poles of
the power source 35a as selectively cstabhsh_ed by the controller 41, An electrical
pathway through each heati.ng element 37 is established, respectively, through 4 .
terminal pin 104, a connection 121 between the pin 104 and a free end portion 56a
of one of the seméntinc members 53a, throﬁgh at least a portion of the tip.54 ‘to
the other serpentine member 53b and its end portion 56b. Preferably, a connection
ring 110 provides 2 common electrical cormection to each of the end portions 56b.

" In a preferred embodiment, the ring 110 is connected to the positive terminal of




o

[0087] .. The heater fixture 39 supports an inserted
cigarette 23 in a fixed relation to the heating
wol B0Balse737 such that the heating el ements 37 RCEUS2003/034290
positioned alongside the cigarette 23 at
approximately the sane | ocation for each newy 10
inserted cigarette 23. In a preferred enbodi nent, the
heater fixture 39 includes eight nutually parall el
heater el ements 37, which are di sposed concentrically
about the axis of symetry of the cigarette receiver
27. The location where each heating elenent 37
touches a fully inserted cigarette 23 is referred to
~herein as the heater footprint_gg- char zone 42. 15-
[0088] As shown in FIG 6, the heating el enents 37
pref,gL ?B\W & B340  cotR®Bbn 125 BetvRe 1%e6AF D10 and a pin
serpentl ne, on ate ers b3a and 53b adjoined at a
tip.1054. The heater portions 53a,. 53b and 54. form a
heater blade 120. The tips 54 are .adjacent the .
oper[Dﬂ@]SSPrﬁffenah]Q @@maémgeelem@w 32 aromdiveallymesgizgl by the

ol OMEE s Hye 2o Hedirdhe SRt SErre iy 3 Eopest e cigarerte
5 Povep (}Ff?fé[‘;fbj\i ééﬁnaﬁrﬁ &l ?HSHCEH %déu%ﬁ ot SepbriphebyN6f the cigarette

cont ect pat hway t hrough each

heati3ndriel kaeng rebberseight piiffs froarithercegsetts 23, Gisy.$ commonly
through a termnal_ pin 104, a cgnnection 12#{%
t he aphuavedwith tee anelﬂes of ﬁdﬂ%r‘ifﬂiﬂo@é §1gagsticy

e AEnyaee S gy JEanpe PR bl RBy Rt of 3“?.‘*? graof

endt&g%ﬁffson 56b. Preferably, a connection 25 ring 110
provi des a common el ectrical connection to each of the

efcrred to

" 10 end [p@R0]i oThe h&der fitmrea3Pincladesaa mnmumﬂmtth@%hr@l‘m air is

2004 650 CHED 0O FTOMFBR BEOT SR TRed DR (oL, Fgring the lghter

35a_s{1a{ gﬁlﬁa&gg%ﬂ?&té; o;t%'ig o= #udth8os b0 adeE. The

a pirn y, the heating el enents

37 ael gTir¥dstitadrop iedreqiiz selediyd bith thapitds withinr the rags of
under the control of the control circuitry 41 to heat

t he présganestrop detsciablehyethe pagisyresiegher 41-mes at spaced
| 00%69(1513 '?Eeoiéngtth er(lj art]:c% iéluogf 86 Q]?d ﬁsl. gqut%et;?osmon along the
tobacco rod 6—(.) is.preferably selected based on the construction and location of the
heating elements 37 of-the electrical smoking system.21. Wheara 1 igarette 23 is
- properly posmoned agamst a stop- 182 (FIG. 2) within the lighter of the electrical
smokmg system, a portlon of each heating element contacts the tobacco rod 60
20 This reglon of contact is referred to as a heater footprmt 95, which is that reglon
of the tobacco rod 60 where the heating element 37 is expected to reach a .
. temperature high enough to allow smoking of the cigarette without combustlon of
the cigarette paper, mat or tobacco. The heater foot print 95 can consistently
locate along the tobacco rod 60 at the same predetermined distance 96 from the
25 | free end 78 of the tobacco rod 60 for every cigarette 23 thz;t is fully inserted inte
the lighter 25.




23. The heating renders eight puffs fromthe cigarette

23, as is coommonly achieved with the snoking of a
womeoioedi tional cigarette. It may be pref err eRICT/US2003/034290

activate nore than one heating el enent sinultaneously

for one or nore or all of the puffs. 10 [0090] , The

heater fixture 39 includes an air inlet port 1200

through which air is drawn into the lighter. A

pressure drop is induced upon the air entering the

lighter such that the puff sensor 45 is operative to

recognize initiation of a puff. The range of pressure

drop induced is selected such that it is within the

range of pressure drop detectabP® by the pressure

sensor 45. 15 [0091] The length of the tobacco plug 8

and [0082]r ePatfevablpahe fenpth af thegobiezo phoph 80 ©fF thfocigmttc §3 the

preferably sel ected based on the constructlon

| oc d@ﬂﬁh ]thq k@tﬁftfé’ﬁ‘ﬁﬂrﬁ’é 98} and Hiesdigtanes beleen ﬂ@&qa?eé dpotprint 95

o PR GREHORGAP: %%i“e%%‘%ﬁu%ﬁﬂ e iR BF Rods beyond the

||9rib‘€a[c09fphié7ﬁ) She S ér? es aPRtibh OF BESHANNO1 DbyPOlista@te 98. The
of each heat1 ng el ere contacts the tobacco rod 60.

5 20 THistsnceddP i alsof reﬁa:mtchmt asi the r'hé&tcr-wﬁdtcweelsp’és‘&eéih@rdlstance over
footprint 95 whjich_is Ihat f the tob
60 VIREFR therigmadatier 76 the WA fostprind 98 SHREDREY B¢ < Febatet grug 80 i
t em}gfe?rgeﬁ a Fh?é" I%a&lf%le#%v@{'l%}?WQ?mk' ng of the :

cigare hout™ conbus he cigarette paper,

nat [9g93]0bTEE Genghiof HRAjcRA O ORibabEd PlugBD, @ad the distribution of the
consistently |ocate al ong the tobacco rod 60 at the .

san@e;ﬁommm oiay beradinsted toragiust ithe sreokipg ehameferigtics of the

.10 ?thheqrtOb c;o r 60,.f everitls arette 491 121{%%,0 "fhcpa n of
. u cgg ﬂg;ff ﬁ{ﬂg ‘rﬁng Ct%%e %ﬁvﬁé eé; ite
/h#ﬁ%%é/ B %gm §§ E@ﬂﬁd and BleClrARiny of'hEﬁef £06¢ Sverlap 99 (and

e tobacco e clgarette 23, the

. | e n@iiteshoidneveliaptos) nfayatlps benadfpnlzted td hajusli the ammediacy of
bet ween t he heater foot&gl nt 95 and the stop 182 are

sel &eIpeBses e PIreRake QORss ’é!t'@% ‘F I56EPHr i nt 95 ext ends

bey {f@@ °E eﬁ%b%&y} R 80:2 c%é;ﬁi PR FR £8P EhbOfiments can

15 provide advantages. By encapsulating one or more added flavorings, especially

volatile flavoring, the flavoring(s) can be retained in the cigarette until it is
smoked. In addition, the flavoring. is prefa,f:e:hly temperatre released in a
controlled manner during smoking, Fhifreby providing the smoker with an
" enhanced subjective characteristic of ﬁe cigarette. As the flavoring can be
20 . - retained in the flavoring-release additive until the cigarette is s::hoked, degctivation
| of the sorbent in the cigarette is preferably minimized. Consequenﬂy, the sorbent
maintains it ability to remove selected gas phase constituents from mainstream
- stoke.

[0095] The invention may be embodied in other specific forms without departing

025 - from the spirit of the invention. Thus, while the invention bas been illustrated and _

described in accordance with various. preferred embodiments, it is recognized that

\)

O




5 distance 98 is also referred to as the "heater-void
over | ap" 98. The di stance over which the remai nder of
" wbheodmaagesr footprint 95 superposes the tobaccolammgz(ﬁﬂusngo
is referred to as the "heater-fitler overlap"” 99.
[0093] The length of the void 91, tobacco plug 80, and
the distribution of the perforation holes 263 nay be
adj usted to adjust the snoking characteristics of the
10 cigarette 23, including adjustnents in its taste,
draw and delivery. The pattern of holes 263, the

l ength of the void 90 and the anobunt of heater-filler
overlap 99 (and heater-void overlap 98) may al so be
mani pul ated to adjust the i nmredi-déy of response, to
pronote consistency in delivery. [0094] Electrically
heat edtiatiogsaed thmgas anydiengadeothpredh erithedt depaadigrirotsthe invention
can 15 provide advantages By encapsul ati ng one or
nor eSa3k &ortly inalbsclaigs, especially volatile flavoring,
the flavoring(s) can be retained in the cigarette
until it is snoked. In addition, the flavoring. is
preferably tenperature release-1 in a controlled
manner during snoking, theréby providing the snoker
with an enhanced subjective -characteristic of the
cigarette. As thé flavoring can be 20 - retained in
the flavoring-rel ease additive until the cigarette is
snoked, deactivation of the sorbent in the cigarette
is preferably m nimzed. Consequently, the sorbent

mai ntains it ability to renove sel ected gas phase
constituents from mai nstream snoke. . [0095] The

i nvention may be enbodied in other specific forns

wi t hout departing 25 fromthe spirit of the

i nvention.- Thus, while the invention has been
illustrated and described in accordance with various
preferred énbodi nents, it is recognized that WO

2004/ 041007 PCF/ US2003/ 034290 - 27 variations and
changes may be-nmade therein without departlng fromthe
i nvention as_set forth in the clains.




WD 2004/ 041007 PCT/ US2003/ 034290 -28- \Wat is clained

Wé?éw’bﬂoﬁq electrically heated cigarette for anpcrns2003/034290 -
e

ectrical snoking system conprising: at |east one
sorbent; and 5 a flavoring-rel ease additive including
at least one flavoring releasable in the' electrically
heat ed- cigarette upon the flavoring-release additive
being heated to at | east a m ninumtenperature. 2. The
electrically heated cigarette of Claim1, wherein the
sorbent is 10 activated carbon. 3. The electrically
heated cigarette of Claim1, wherein the sorbent is
zeolite. 15 4. The electrically2Beated cigarette of
AQaim1l, wherein the flavoring is - (i) nmenthol, or
(1 1) vaaiiid HatmaRss.0anmma oct al actone. 5. The
electrically heated cigarette of CAaiml, wherein the
flavoringlis &t dledscallynzeatddonigaretty for e eleettickl smokihg system,
group consisting of nenthol, mnt, 20 chocol at e,
| i cHIEREISIAE Uit flavors, ganma octal actone, vanillin,

et hyl van&ng%gpn%%%ﬁa%&eeshener flavors, spice

flavors, aricyra | i nal ool , berganot oil,

5 ger ani um pfihvork 20¢ hddifive a@lludibf at #agt $1RPASERIng releasable in the

10

15

20

25

flavor. 6. The electrically heated cigarette of Claim- .

1, whestrtallyteated cigarelinypo Ber fid voamng-relrase additive being heated to at
t-he form of . beads. WO 2004/ 041007 PCT/ US2003/ 034290

- 29 least gpanimum tempefailfe oot ed ci garette of O ai m 6,

wherein the beads conprise a binder selected fromthe

group- consisting of palmoil, konjac gum

hydr oxyprxpy! CEhd ¢leasiealixidatédigazedienof Clathill @therein the sorbent is

maltitol, and hydroxypropyl nmet hyl cel | ul ose. '
activated carbon. Y YPTOpY Y

3.  The electrically beated cigarette of Claim 1, wherein the sorbent is

zeolite,

4, The electrically heated cigarette of Claim 1, wherein the flavoring is

" (i) menthol, or (ii} vanillin and gamma octalacton;:.

5. The electrically heated cigarette of Claim 1, wherein the flavoring is
at least one flavoring selected from the group consisting of menthol, mint,
~ chocolate, lidorice, fruit flavors, gamma octalactone, vaniilin, ethyl vanillin,
breath freshener flavors, sP‘iCe flavors, methy] salicylate, linalool, bergamot oil,

_ _gerainium oil, lemon oil, ginger oil, and tobacco flavor.

6. The electrically heated cigarette of Claim 1, wherein the flavoring-

release additive is in the form of beads.

L




8. The electrically heated cigarette of Caim6®6,
. erej n the beads have a maximum particle size

“fg]egﬂgﬂlpﬂgﬂ? about 25 mcrons. 9. The electrical |1;Cﬁ£1§;{08a034290
cigarette of Claim8, wherein the beads have 10 a

maxi mum particle size of |less than about 1 mcron. 10.

The electrically heated cigarette of Caim6,

whi ch. conpri ses, based on the total weight of tobacco

in the electrically heated cigarette, up to about 20 %

by wei ght of the béeads. 15 11. The electrically heated
cigarette of Claim6, wherein the beads conprise by

wei ght up to.about 20-% of the f_I2 voring. 12. - The

el ectrically heated cigarette of aim6, wherein the

m ni mum te ratuce..is abagut 40C and the beads are -
di sposed |2](n) at %5@?&6‘%@3’%&8%@%#??% {Jﬂ@lmlgl%egfqeredg%}e;beads
heat L . . 3 P

dur ooTpHECE Slide: Sckted BOGIAE ehbup 3RIsRROFpatiP bl Konjac gum,
heat bydmixgpopylcelhnibseCkplitol Geimfwaritol, idatitbleadd are 25 :
di sposed in a tobacco rod, in a void between a tobacco

pl ugh¥srexypropdmethydasliloseer .  on a free-flow filter,
s0n a tobacco-containing nmat, and/or on an inner wap
surroundi ng the tobacco plug. WO 2004/ 041007 )

PCT/ US2008/ 034’?9@e1&ctﬁ@aﬂ)ﬁlﬁeaté—ch§iﬁﬁ¥e@tétdf Q& §, WRéeRfthe beads have
cigarette of Claim1, wherein the flavoring- rel ease

addia inagirngn pafticlensizel &6f leFhtharlaboutr 2T alidrynsheat ed

cigarette of Claim 14, wherein the film 5 conprises a

bi nder selected fromtheé group consisting of

carraghéngn, L0 _ yell i

guar *qum S xant FeipelerieatRFased ity 8 Qa8 Ahélbhihe beads bave

10 el ecd inagiiiny pheialeaizecifdassabhe abbutQ idrod4, wherein the
filmhas a thickness of |ess than about 150 m crons.

_ 10. ' The electrically heated cigarette of Claim 6, which.comprises, based -
on the total ‘weight of tobacco in the electrically heated cigarette, up to aboﬁt 20%
by weight of the beads. : ' ¥
15 ° - _ - .
11.  The electrically heated cigarette of Claim 6, wherein the beads

comprise by weight un to.about 20% of the flavoring.

12. . The electrically heated cigaretie of Claim 6, wherein the minimurn
20 temperature is about 40°C and the beads are disposed in at least one location in the
electrically heated cigarette that reaches at least about 40°C during smioking of the

cigarette.

13.  The electrically heated cigarette of Claim 6, wherein the beads are
.25 disposed in a tobacco red, in a void between a tobacco plug and a free-flow filter,
on a free-flow filter, on a tobacco~containing mat, and/or on an inper wrap

- surrounding the tobacco plug.




10 17. The electrically heated cigarette of C aim 14,

| rises, based on the total weight of ‘
wmoﬁﬂ{gg‘g%ctri cally heated cigarette, up to abmg&myzgu

10

15

- 25

% by weight of the film 15 18. The electrically
heated cigarette of Claim 14, wherein the film
conprises by weight up to about 20% of the flavoring.
19. The electrically heated cigarette of O aim 14,
wherein the filmis in shredded form . 20 - 20. The
el ectrically heated cigarette of Caim14, wherein the
m ni mum tenperature is about 50C, and the filmis

di sposed in at |east one locatiqggin the electrically
heated cigarette that reaches at P_ast about -50C

o 022308 054785 BBy SREEY clrart, MRS, BAGH we navoring.

Ci Oofeliabe addititd & £Fikd, Wherein the filmis -di sposed
in a tobacco plug, on an inner wap surrounding the

tobacco plug, on a tobacco-containing rrat and/ or on

d
;:negtvfir oty hihe dieiieally beted Gresests o Ghidy avorein e i
vvhlac &llp%%fs é tﬂ% ecu ZEI%HB ? ”‘é“ﬁ?ér éivoag{l‘{%‘l‘:&igl gelatin,

gue Siga¥|Qlean Igam lguhhﬁ-abitc lghig @nC RaMhe%. gudd. an

el ectrically heated. cigarette of O ai m22, V\,herel n
the host 10 nolecule is beta-cyclodextrin. 24. The

compr | sedd. paiEBEERY fetihfeare bk i Hbari the i has

T ik its o s BBROhEYSDiNRRENT Of  the i ncl usi on
conpl ex. | :

17.  The electrically heated cigarette of Claim 14, which comprises,
based on the total weight of tobacco in the electrically heated cigaretie, up to about
20% by weight of the film. )

18. The electrically heated cigarette of Claim 14, wherem the film
compnses by weight up to about 20% of the flavoring.

19.  The electrically heated cigarette of Claim 14, wherein the film is in
shredded form. . ' -

200

20.  The electnca]ly heated cigarette of Claim 14, wherein the minimum
temperature is about 50° C and the film is disposed in at least one location in the
electrically heated c1garette that reaches at least about 50°C during smoking of the
cigarette, |

ava,




15 25. The electrically heated cigarette of Caim 22,

waeoegoed7ne i ncl usi on conpl ex conprises up toprelrask003/034290

20% of the flavoring. 26. The electrically heal ed

cigarette of Claim22, wherein the mninmm 20

tenperature i s about 60C, and the inclusion conplex is

di sposed in at |l east one location in the electrically
heated ci garette that reaches at | east about 60C

during snoking of the cigarette. 27. The electrically
heated cigarette of Claim 22, wherein the flavoring-

25 rel ease additive is disposed on an inner wap

surroundi ng a tobacco plug, on a3ltobacco-contai ning

mat, and/or on an. over wap surrounding the mat. WO

2004/ 0410@Y. PCTheskdtalizdeatd cigiels8of Cham 14, wherein the film is
el ecéi%]iecal l.y heated cigarette of Claim1, wherein the  °

sor b&SPOsed M tRACCO PINg, ORAR IBPERWrAL SHIFQuOdng g tobacco plug, ona
cig BIE:| 8 [ .

cont PasS: Uit B nd B8 ol o8P ks liding the mat.
electrically heated cigarette of Caim28, wherein the
fibers are inpregnated with at |east- one sorbent. .10

531. A net2bd oThergleciricgllnheaskd cigarastel ofyClaimtle avherein the flavoring-
cigargtte according to . Claiml, copprisin
{ neaPBassadtiave Ht larusion complex WhioRdasluges host apglepule and the

1 A rgl o p BERORIGIP LR o BB Bl c1 one

flavoring rel easable in the electrically heated
cigarette upon the flavoring-rel ease additive being

heat ed t @3at | Basselestrieally heataheigareteadiClria 22, whergin tha host

met hod_of s ing.he electrically heated cigarette of
10 4 ain%qq?ﬁme F%@?‘H‘Eﬁxﬁéﬁu ng a portion of the

15

20

25

electrically heated cigarette to form snoke and
drawi ng the snoke through the electrically heated |
ci gar et t 4. t heTleosledricallydmmtadngjgarette of Claim 22, which comprises,

based on the weight of an over wrap and/or mat, Jess than about 15% by weight of

the inclusion complex.

25.  The electrically heated cigarette of Claim 22, wherein the inclusion

complex comprises up to about, 20% of the. flavoring. . .

. 26. The electrically heated cigarette of Claim 22, wherein the minimum
temperature is about 60°C, and the inclusion complex is dis:posed' in at least one
location m the electrically heated cigarette that reaches at least about 60°C during
smoking of the cigarette. :

27.  The electrically heated cigaretie of Claim 22, wherein the flavoring-
- release additive is disposed on an inner wrap surrounding a tobacco plug, on a

tobacco-containing mat, and/or on an over Wrap surrounding the mat.




at | east one sel ected gas-phase constituent from

wOBg0aRk{earM snoke. 20 33. An el ectrical snpki ngPEYAIS2003/034290 -

conprising: a lighter; and at |east one electrically

heated cigarette including: at |east one sorbent; and.

25 a flavoring-rel ease additive including at |east one
flavoring which is releasable in the electrically

heated cigarette upon the flavoring, release additive

bei ng heated to at |east a mninumtenperature. WO

2004/ 041007 PCT/ US2003/034290 -33 34. An electrically

heated cigarette, conprising: at |east one sorbent;

and at | east one flavoring-rel eas@-additive in a form
selected fromthe group consisting of beads, film

and an i n28.usi Ohe eteepically heatsd digaete of Glain b,awhereﬁ the sorbent is
additive including at | east one flavoring rel easabl e

in tﬁhﬁﬂy,ectrically heated ci garette upon the
flavoring-rel ease additive being heated to at |east a -
m nimum tenperature. 35. The electrically heated

ci gar et texgf - Orfid Bleddtically Heftell ciftized BF O1iDS, Je@mem the fibers are

rel ease..additive conprises at |east two

5fl a\mnhngalmedramouﬁdudmwﬁbensn the formof beads,

10

15

film and/or an inclusion conplex, each
flavoring-rel ease additive having a different m ni num

e T A SR A

A mpinpeshrated Rith ROleast obeqolitdngal Iy heated cigarette
according to Caim 34, conprising incorporating into
an electrically heated cigarette:(a) the at |east one

Zgg,bg?lt veg nd ( ) tg %m&ﬁ n1e ! lcﬁ.ﬁy i&ﬁ%tp@fe:iggﬁa according-to
| nclygy E&Hﬁiﬁﬁg ihddEpdraBUE 8% akéﬁﬁalﬁﬂéﬂtéd UEarette (a) the at
) least onf: sorbent, and (b) the flavoring-release additive including at least one

. flavoring releasable in the electncally heated cigarette upon the ﬂavonng—releasc

' addmve bemg heated to at least the minimum temperatm:c

32. A method of smoking the electrically heated cigarette of Claim 1,
comprising heating a portion.of the electrically, heated cigarette to form smoke and
drawing the smoke through the electrically heated cigarette, the sorbent removing

at Jeast one selected gas-phase constituent from mainstream smoke.

20

25

33.  Anelecirical smoking system, comprising:
a lighter; and - |
" at least one electrically heated cigarette mcludmg
at least one sorbent; and .
a ﬂavonngerelease additive including at least one flavoring which is
releasable in the electrically heated cigarette upon the flavoring-release additive

being heated to at least 2 minimum temi)eraturc.

;

‘
5,




at. |l east one flavoring releasable in the electrically

Wﬁfa@,gﬂ%-gar ette upon-the 20 flavoring-rel €AS€ prrS2003/034290

additive being heated to at |east the m ninmum
tenperature. 37. A nethod of snoking the electrically
heated cigarette of Claim34, conprising heating a
portion of the electrically heated cigarette to form
snoke and drawi ng the snoke through the electrically
heated cigarette, the sorbent renoving 25 at |east
one sel ected gas phase constituent from mai nstream

snoke.
-33-

34.  An electrically heated cigarette, comprising:
at least one sorbent; and

at Jeast one flavoring-release additive in a form selected from the

.group consisﬁng of beads, film, and an inclusion complex, each flavoring-release

5 additive including at least one flavoring releasable in the electrically heated

cigarette upon the flavoring-release additive being heated to at least a minimum )

- temperature.

35. The élec_:trically heated ciéarette of Claim 34, wherein the flavoring-

10 release. additive comprises at least two flavoring-release additives in the form of

beads, film, and/or an inclusion complex, each flavoring-release additive having a

different minimum temperatre at which the flavoring is released during smoking

" of the electrically heated cigarette.

- 15 36. A method of-making an electrically heated cigarette according to

Claim 34, comprising incorporating into an electrically heated cigarette (a) the at
least one sorbent, and .(b) the. at Jeast.nne flavoring-release additive in the form of
beads, film, and/or ap inclusion complex, the flavoring-release additive including

at least one flavoring releasable in the electrically heatéd cigarette upon the

20 flavoring-release additive being heated to at least the minimum temperature.

.25

37. . A method of smoking the electrically heated cigarette of Claim 34,
comprising heating a portion of the electrically heated cigarette to form smoke and
drawing the smoke through the electrically heated cigarette, the sorbent removing

at least one selected gas-phase constituent from mainstream smoke.




