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are snoked by lighting an end of a wapped tobacco
rod and drawing air predom nately through the lit end
by suction at a nouthpiece end of the cigarette.
Traditional cigarettes deliver snoke as a result of
conmbustion, during which tobacco is conbusted at
tenperatures that typically exceed 800C during a
puff. The heat of conbustion rel eases vari ous gaseous
10 conbustion products and distillates fromthe
tobacco. As these gaseous produdks are drawn through
the cigarette, cool and condense to form an
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produce sidestrea o eng$'ﬁ%né%gﬁgi?#ﬂgbRﬁgﬁaeen
puffs. Once lit, they normally are fully consuned or
di scarded. 15 Relighting a traditional cigarette is
possi bl e, but is not desirable for subjunctive
reasons including flavor, S and _odor. [0003] An
alternative Uathermretrg%éégﬁgpwpganﬂte is the
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reduce si destream snpke, and 20 al so permt snokers to
sus pecidhpiece ond; ofithe sigaresiaoKiraditigaal gégarettay debvermphckeyas a result of
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5,499, 636; and 5,388,594, each of which is hereby

i nceepbrsticdproguaete it distidatenfromsthe mbiacet.y As tidse ghseousproducts
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of de002yer Tragitsomakeighmettes produce sidestream smoke during smoldering

between puffs. Once 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 incorporated by reference in its entirety.
Electrical smoking systems include an electrically powered lighter and an
electrically heated cigarette, which is constructed to cooperate with the lighter. It

is desirable that electrical smoking systems be capable of delivering smoke in a
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the snoker's experiences with traditional cigarettes,
W@/ 0awoby providing an i mmedi acy response (BCDKS2003/034290

delivery occurring imedi ately upon draw), a desired

| evel of delivery (that correlates with FTC tar

level), a desired resistance to draw (RTD), as well

as puff-to-puff and cigarette-to-cigarette 5

consi stency. [0004] Volatile flavorings have been

incorporated in traditional cigarettes to add flavors

and aromas to mai nstream and si destream t obacco snoke.

See, for exanple, U S. Patents Nos. 3,006, 347,

3,236, 244; 3,344,796; 3,426,011:2- 3,972, 335;

4,715, 390; 5, 137,034; 5,144,964; and 6, 325, 859, and
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solubility of the flavorlng in other conponents of
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been incorporated in traditional cigarettes also can
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con msmbmrmSatfomnanywdnaitroaa prlsmd(ﬁnolhlﬁg\leﬂ e, cigarettes. The degree

flavorings that have been 25 incorporated in the
15 ci g&f stigesion obNglajile Pavioriags & Figaces depepdnomdifferens dactors,

ads?ﬁ(ﬁ&ﬂng 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.

20 [0005] 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

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

by the activated carbon, clogging pores of the activated carbon and consequently
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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 provided the desired taste

effect to the snoker and the flavorings' desired

value to the subjective quality-df the cigarette has

been | ess than desired. Due to the flavoring | oss,
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enbodi nent, the electrically heated cigarette
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the cj.garette i formthat preferably mninze .
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addition, the flavoring preferably is released in the
cigarette in a controlled manner during snoking.

Consequently, the flavoring y enhances
subj ective characteristics o@?{]ﬁgAﬁg garette while the
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constituents 25 from mai nstream snoke.
some traditional cigarettes including flavorings and those also including sorbents,
an electrically heated cigarette is provided, which includes a sorbent and a
controlled-release flavoring. In a preferred embodiment, the electrically heated
cigarette comprises a sorbent and a flavoring incorporated in the cigarette in a
form that preferably minimizes release and migration of the flavoring in the
cigarette prior to smoking, for example, at ambient conditions, and thus preferably
minimizes deactivation of the sorbent by the flavoring. In addition, the flavoring
preferably is released in the cigarette in a controlled manner during smoking.
Consequently, the flavoring preferably enhances subjective characteristics of the
cigarette while the sorbent maintains its ability to remove gas-phase constituents
from mainstream smoke.

[0008] A preferred embodiment of the electrically heated cigarette comprises at

least one sorbent and a flavoring-release additive including one or more flavorings.



[0008] A preferred enbodi nent of the electrically
heated cigarette conprises at |east one sorbent and a

WO b@nvosiony- r el ease additive including one or NMPCEUS2003/034290

flavorings. WO 2004/ 041007 PCT/ US2003/ 034290 -4 The
flavoring is releasable in the cigarette upon the
flavoring-rel ease additive being heated to at |east a

m ni mum t enper ature, which occurs during snoking of

the cigarette. [0009] The flavoring-rel ease additive

can be incorporated in various forns inthe 5

electrically heated cigarette. In one preferred

enbodi ment, the flavoring-release additive conprises

beads. In another preferred embdti ment, the
flavoring-release additive is a film |In yet another

pr eflerftayosing dureteasable i thefdigayeiid wppor b dlaseringitrl¢ase wdditive

is an.inclusion conplex.including,a selected host. .
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temah g %Sﬁlﬁii%ée%rqea @Cﬂ‘l Qﬁcnf?t{raagail[gﬁeﬁ leﬁ%ﬁ&{nﬂ%ﬁ,rfﬁg ?1%§§ring-release

additrves ca ocat ed at I'ons™ 1

el ecdditivalid ¥ finaatiag et hAhatgrefetleatenibdaiient e ffladvigfid-Fdease
rel ease tenperature for those 15 flavoring-rel ease
addiaddijize is amshgiongopmpleshmchidingor selestedehest swlecult, ang the
can Cor?;t rolled rel gase of the

s mothlo
£ DoPbEe BSs Bt Sl S LT SSNER L cal 1y

10 heatggiiofi 9B AlokiRr PREYeALARMbEEMERT, tdSorSRER&HSrenBlavoring-release

15

20

25

providing the flavoring in the flavoring-rel ease
addiatii¥mes vhitgghdiffeedre falbbning rdlersertengeratetes ase laeadd at different
m grati.on of the flﬁvori ng until the flavoring-rel ease
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condlavetiagredease afdibues s Areafingbb Ak Bagriigaelepse additive can
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[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 temperature, 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 effectively delivered to a smoker in

a controlled manner during puff cycles of the cigarette.



tenperature released in the cigarette, it can be
effectively delivered to a snoker in 25 a controll ed
woreoves100ur i ng puff cycles of the cigarette. VECT/US2003/034290
2004/ 041007 PCT/ US2003/034290 -5 [0012] A preferred
enbodi nent of an electrical snoking system conprises a
lighter and at | east one electrically heated cigarette
i ncluding at | east one sorbent and a
flavoring-rel ease additive. [0013] A preferred
enbodi nent of a nmethod of meking an electrically
heated 5 cigarette conprises incorporating a sorbent
and a flavoring-release additive into an electrically
heated cigarette. BRI EF DESCRI PH-ON OF THE DRAW NGS
[0014] FIG 1 illustrates a preferred enbodi nent of an
el ed0012al Aypriatsated i@ dirneprodtaneldctnical smoking apstem comprises a
el ectrical snpking systemw. th the cigarette in.a
par CHENT AN Gh Festc S taaHil HersH g G R PoRRtRe 3 ISast one sorbent
il r 1 he ieal ly heated cigarette shown in
FI G%% ﬁ@ﬁlgggglgé%%ﬁgg‘%éondi tion with one end of the
ci ggoellle eomehetddngntvdahen ofiagaethod ofmakidlkeateléctatdlly heated
operated lighter of the electrical snoking system 15
5 [ 00 1Bgargtfazomprises IRFOFRATIANEH sRTheRt Jud & Raviosigapisats afditve into an
of an el.ectrically heated cigarette for use in an
el ecql?cﬁré%lﬁy%ﬁspﬁggag‘%%t emwith the cigarette in a
partially unassenbled condition. [0017] FIG 4
illustrates a preferred enbodi nent of an electrical
snoki ng syst em BRIEF ESTRIPTIONADF y'Hhe RAWINGe et t e

b, (LG | RS e BBt B9l ALY st
10 275\ E0P00 05 s e o0 B A
f i xtunasseniblddhwnéiteat ri cal snoki ng system WO
2OOAt/()(c))lAfsl]O0%Iécgélﬁégrg’gg/‘[Ig)esglggucr)ically heated cigarette shown in FIG. 1 in the
assembled condition with one end of the cigarette contacting a stop piece of an
electrically operated lighter of the electrical smoking system.

15 [0016] FIG. 3 illustrates another preferred embodiment of an electrically heated
cigarette for use in an electrical smoking system with the cigarette in a partially
unassembled condition.

[0017] FIG. 4 illustrates a preferred embodiment of an electrical smoking
system with an electrically heated cigarette inserted into the electrically operated

20 lighter.

[0018] FIG. 5 illustrates the electrical smoking system shown in FIG. 4 with the

cigarette withdrawn from the lighter.

[0019] FIG. 6 illustrates a heater fixture of the electrical smoking system.
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[ 0020] An electrically heated cigarette includes one
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affecting 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 ease
additive, which preferably nminimzes the rel ease
and/or mgration of the flavoring in the cigarette
prior to snmoking. Preferably, the flavoring is
released fromthe flavoring-release additive in a
control |l ed manner during snoking of the cigarette.

The flavoring-rel ease additive dnabl es the flavoring

t o enhance subjective characteristics of the cigarette
whi | e avoDE’lh“gILﬁD HEMIBTIONH Y PREKHRRED EMBODIMENTS
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m ne eren grons O

el eqtdrh €@ fiwohRairBRascCadaietihe doddelleddahfdraifring smoking of the
tenperatures when a snoker draws on the cigarette. In
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" CSREELIVREK SIAC SorBbnt if38hol e (BlBbdUM-HRIR bR MG Srom
which the flavoring is released fromt
fI a\rmnstgaanﬁdrmﬂ&e addi tive di sposed at that |ocation.

sel ectively locating one or nore flavori gg rel ease

add.tt’ﬁ)%ls Ima piederssyembediment ofdhe glegtajcally Beaigthcigasite gthe
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be | ocated at one or nore | ocations, and/or
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cigarette reach different temperatures when a smoker draws on the cigarette. In a
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 smoking.
[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 have different associated flavoring release



addi tives can be designed to have different associ ated

flavoring rel ease WO 2004/ 041007 PCT/ US2003/ 034290 -7
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addi tives can be incorporated in the electrically

heated cigarette at |ocations that are nost suitable

for providing efficient release of the flavoring from

the particular flavoring-rel ease additive. [0024] The

el ectrically heated cigarette can conprise one or nore

sorbents 5 capabl e of renoving sel ected gas-phase

constituents from mai nstream snoke. By providing the

flavoring in the flavoring-rel ease additive that

preferably mninizes the releask and/or nigration of

the flavoring in the cigarette until the flavoring-
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the sorbent, as we as interactions within the pores

and releaserasiditivefreadhes aslsasidhe minimum tempevadungs thegflavoring is
ance t
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substances, 1.e., through penetration of the ot
substake esn ﬂ)ntnmlmtamed niPeeferably, ubd flawgringrreiaaseoaddigve enables the
pores. The term "sorbent"” as used herein refers to

ei t O%iﬁg 5pbe aildetheht deliyRred e Grmaker i cantEqiisd ragnwer-
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15 s moleeriagobihp smrb@n&, ap vellmgi intsracligns witbitethe paras jad shamgls of the

m thlcj){benlc.) f Y ShEr Wik S, an'gorbent" 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 inner
structure, or into its pores. The term "sorbent” as used herein refers to either an
20 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
25 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



25 down the tobacco rod and issuing through the filter
end, i.e., the anount of snoke issuing or drawn from

wo b@4ioowwdh end of a cigarette during snoki ng OPCT/H8200¥034290
2004/ 041007 PCT/ US2003/ 034290 -8 cigarette. The
mai nst ream snoke contains air that is drawn in through
the heated region of the cigarette and through the
paper w apper. [0028] The term "nol ecul ar sieve" as
used herein refers to a porous structure conprised of
an inorganic material and/or organic material.
Mol ecul ar sieves 5 include natural and synthetic
materials. Ml ecular sieves can sorb nol ecul es of
certain di nensions, while reject¥ng nol ecul es havi ng
| arger dinmensions. [0029] FIGS. 1 and 2 illustrate a
pr efagaretie. eirbo tamsincamfsmake cenigns raircthil ¥ dievn éithrough the heated
cigarette be under st ood t hat
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t obacco-containing mat 66 and is held 15 together
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t obacco erial 70. The tobacco materi al 0 can
| oceandch ﬁ]lt&rrtg)pm’@& jeinadietogethéralmetipping peper didt sTlmhetobacco rod 60

surfac th base web 68, At the Li pped end of
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Is retained by a surrounding i nner wap 84. [0032] A

15 yoi dogathgralons sdangitndiaalk seam- f Thenover [vrap 77 4ciamng thymat 66 in a

t Obavgr%gpgci gc%d?tlon 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.
[0032] A void 90 is between the free—flow filter 74 and the tobacco plug 80.
The void 90 is an unfilled portion of the tobacco rod 60 and is in fluid
25 communication with the tipping 62 through the free flow filter 74.
[0033] 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



The void 90 is an unfilled portion of the tobacco rod

60 and is in fluid 25 comuni cation with the tipping
w@G2o0hs0omgh the free flow filter 74. [0033] TheCT/US®03IEB4290

62 preferably conprises a free-flow filter 92 | ocated

adj acent the tobacco rod 60 and a nout hpiece filter

plug 94 at the distal end of the tipping WO

2004/ 041007 PCT/ US2003/ 034290 -9 62 fromthe tobacco

rod 60. Preferably, the free-flow filter 92 is tubul ar

and transmts air with very |ow pressure drop. The

nmout hpi ece filter plug 94 closes off the free end of

the tipping 62. [0034] The cigarette 23 optionally

i ncl udes at |east one row of perforations 12 5

adj acent the free end 15 of the cigarette 23. The

per f63rfaem dhestobageolredf6Or nugfesably sthe tixeedfiow filier 2 is tubular and

preferably extend through the over wap 71, t t

PG (PRI AR 8t ey 1 PIPSERS Ot TR psh e dzbiie B8 closes

del iofei¥ frdtenl € Sie ggﬁngggj tional row of perforations

14 conprising slits 17 CTan optionally be forned at a

| 0ocd0034) allhegighteete 23hationallylihiclukdegatd6ast dhe row of perforations 12

perforations 12 or 14 may rise a single row or a

. .CO :
5 Gualadissepighe GFF €81 17 Of YecigtTRtR 23 a/lic S%TIBFIOBS Cathe formed as

or o oy NS St U oS 07, 20656 o e
and jhie vit@pigyery. [0036] Optional holes 16 provided

in the mat 66 are covered by the over wap 71. The .
per f{0038i olhe fuzher impeene dediveryedt teastamp radditionalerotiesf pestprations

del i I l's. f 15 th ' tte 23, with th
e bR Tk Sttt A p oo
ff : i : f

0 511 58 0 g MRk OO3L Tt L g st o

| engtits. 1 7ThBhal hambdreandafxtdnb of diegditsel T ean?i®; sellédkezl tooroatrol the
traditional cjgarettes, is preferabl )g/T bet ween about

7. 5 IRfiftRRFego SR EDY plans the Side Sils 0 Hie GHBRIFE S Y Bdelivery.
20, LA U B, R T O cver v
pr ef7ar ateypes fmids e, Qdtcah bk hiedd ©f apprdxiphealeshbeaédivery levels for
15 the cigarette 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
20 21 provides a smoker with a familiar "mouth feel" during smoking.
[0038] The tobacco column 82 preferably comprises cut filler of a typical blend
of tobaccos, such as blends comprising bright, Burley, and Oriental tobaccos
together with, optionally, reconstituted tobaccos and other blend components,
including traditional cigarette flavors.

25 [0039] The free-flow filter 92 and the mouthpiece filter plug 94 are preferably
joined together as a combined plug with a plug wrap 101. The plug wrap 101 is



of tobaccos, such as bl ends conprising bright, Burley,
and Oriental tobaccos together with, optionally,

WO e@aenstodt ut ed t obaccos and ot her bl end conponkCt/B$2003/034290

5

including traditional cigarette flavors. 25 [0039] The
free-flow filter 92 and the nouthpiece filter plug 94
are preferably joined together as a conbi ned plug
with a plug wap 101. The plug wap 101 is WO

2004/ 041007 PCT/ US2003/034290 -10 preferably a
porous, |ow weight plug wap. The conbined plug is
attached to the tobacco rod 60 by the tipping paper
64. [0040] As described above, the electrically heated
cigarette 23 can conprise one &P-nore sorbents that
renmove gas-phase constituents of tobacco snoke. The 5
sor lpeferablina porausi oav-waighb plugoviep p drhsusombanesk plag s attached to the

t h k fl I f d
modtiefod B bY 25 SN P at e car bon. "For -
exar['g?@ g RHRALLER] tfé@@f@éth%ﬁ f?éﬁ&é@élﬁﬁf:ﬁ@ﬁ? @8n comprise one

granul es located in a vOi ter

act iorahed sogehsthpaenost gas-piae ednsitudntdofotobadtatsaiokal The

or paper. The activated carbon can be in various

f or rﬁ@rheﬁepwq@rﬁsrqnﬁ@tr@@re PR8I gnatefialy Shroughy whicd telacco smoke
i k%an -H(])gv a té élaetfsuc(ﬁaﬁg’gﬁmgﬂp tllika o?l()fq{t 15f ggtﬁfg{ed%gfbgy%l t15/or

characteri's selec ore 'si ze

t ot axalplee théodowlﬁ)t chV drbpridenachined @ﬁrb@h%frﬁfuﬂésdocated in a void in
enbodi nent, the sorbent I1s one or nore suitable

mol dbefilier, oir @gévasest ¢rshen mléks dvaded mlf@@usanatsn@lm paper. The
sor bent used the Iectrlc .hea ed
o 2B ated SRbom e BE i Bl fous Rarni e Rkt aicles, FiphEs GEads, and the

10 mor Qjkef TrkXctibfed 8Hbbh€8n hﬁ%sc‘ﬁﬂﬁfe%‘ Pords] t%' Eﬁa{rﬁ&erlstlcs such as a
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al um no phosphat es, nesoporous al uninosilicates,
ot heselected@t)mjsm&)amdjt;)ta‘mmmvdhmc such as m xed oxi de
gel optjonally further conprise inorganic

({p%r]l cln %t}r}gaﬁ/e‘;dﬁ;tf@{;regr@ pglmengetge scpr(ppntel)ggﬁﬁpé more suitable
S I —
i n ithseletticaldt heatéioméﬁi@éé]z.% licladen baf siermed hﬁﬂiéddb,n@m’l or more of
the sorbent is one or nore zeolites. Zeolites

the zeolites, mesoporous silicates, alumino phosphates, mesoporous
aluminosilicates, and other related porous materials, such as mixed oxide gels,
which may optionally further comprise inorganic or organic ions and/or metals.
See, for example, commonly-owned International Publication No. WO 01/80973,
which is incorporated herein by reference in its entirety.

[0042] In a preferred embodiment, the sorbent is one or more zeolites. Zeolites
include 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 significantly 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



i nclude crystalline alumnosilicates having pores,
such as channels and/or cavities of uniform

woredogouloar si zed di nensions. There are many KnP@EUS2003/034290
uni que zeolite structures having different sized and
shaped pores, which can significantly affect the
properties of these materials with regard to sorption
and separation processes. 25 Ml ecul es can be
separated by zeolites by size and shape effects
related to the possible orientation of the nol ecul es
in the pores, and/or by differences in strength of
sorption. One or nore zeolites having pores |arger
than one or nore sel ected WO 20047 041007
PCT/ US2003/ 034290 -11 gas phase conponents of a gas
t hatgas pharegiompenenss béafgas thet isdlesied sebaiGlerell gan he used in the

e te. .23, suc

| d
S et Gl her e e ier 2, SuEE T b SElsets Ty s ghat are smat
thr gl REpREUEDuG HefordIaRY! hﬁ‘)‘iecﬁla?‘éﬁevg%a%ﬁeﬂlar@{ﬂﬁe to enter

able to enter the cavities and be sorbed on
zeolth¢ eav1ﬁes[zﬁﬂ4:ié]so‘fﬂm1 aetheizeelitean be, but is not

limted t one or nore of zeolite A zeolite X
5 zeo|[094_3]Y ’%émltt@ cia be, bk dy netdimikedsto, 9B Py {r@resgﬁwohte A; zeolite

zeol t

R g ST S A e
ZSMZSMSS | Th 4 PRfdfréd &hbothnehilzeslitd FHM-5Ca) @ ebRigl BBTA is used.
and represented by the crystal chem cal data [ Nan(Al

Si 96ZS$®3595)mi11® Steiural r¢1a68121¢athnﬁahnlwrﬂmﬁﬂcpr,esemmhl}y the crystal
stru

10 ile B ur al .
ol adbpmfial o R e i) T AR OB b drioghgpahigy Pumal,
10 ¢ he'ﬁllﬁﬁ:l ze@ﬁieaBEmaﬁ A the ﬁz@s?rﬁ&tuhq tc[a@ﬂﬁ@ﬁ lon fRthH$%hd represented
hese two zeolites are thermally stab
t errrbe_yrthe arysgal lahemm:a]a:ﬂm;m(N&Q@l@lgéldgbmtmgonahelm £22). Blese two
incorporated in cjgarette filters and/or th

" od Z8Plien arecPEREATlYCTTy kS HPEEFITER BB fe Abevt 360' ¢ plfing them to
[ 0044 ] 1né&%)31§?édhlﬁ Cﬁ%'i@ttﬁefé C% fgg@? %eﬁ%ﬂ%ccgtrgg of ﬁ{ebe%]:ttré%ally heated

i ncorpora Clgarette
has cigaere2®ki t € conposition. In such enbodi nent, the

sorbent conprises, for exanple, activated carbon and
15 one [8044tor bn srstessireferred iegbedimant r tha serbesiiapompgraiafbisethe

desg liec r(lacdally Q¥ cfg%&etl%xﬁﬂr}? asa cosrr(l)prokgl £ tcorfnlp(k))sel i5n.Cfl sucﬁ 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.

20 [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 incorporated in one or more locations of the
electrically heated cigarette 23. For example, the sorbent can placed in the

25 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.
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M cr oporous, nesoporous, and/or nacroporous nol ecul ar

wG@@vmesl0nny be used in the electrically heat ePCT/US2003/034290

10

15

20

25

cigarette 23, depending on the sel ected conponent(s)

desired to be renoved from nai nstream tobacco snoke.

[ 0046] The sorbent can be incorporated in one or nore

| ocations of the electrically heated cigarette 23.

For exanple, the sorbent can placed in the 25

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 .

i ncorporated in the tobacco pl4& 80. WD 2004/ 041007

PCT/ US2003/ 034290 -12 [0047] FIG 3 shows anot her

pr efl8047dd EHBo3Iishews anstbeaprefewed einbatlingenh b aw dlectrically heated
cigarett .1 ncl. udi a filter 150, _The filter 150 .
congigett 27 inshbu e Pfef .+ SRR 159 P Enerines £ spERegt in the form
152 (ﬁ%gieﬁteﬁlfﬁ)%i’seh#é‘hd §H€£Veaf549§1&q{as Ef,%ﬂﬁ%hﬂ(ﬁn%olﬁ?e fibers.
fibers. The sorbent can be, for exa e, one or re

of dkiei sogtiend cambdydior esdnhplepomgadr, mbrezaefaictivaed antdony dikea gel,

nol ecul ar sieves in fibrous forns. The sorbents can be

sur fZaeldte, ashpthpemolpstlar sigves infigyrowsEomps e The porheats can be surface

mod 'rﬁ(')cﬁﬂecf Ha.@grﬁksg 2{)1‘ %&H{%Ii]e,asﬁrf%g 84#Hed g}eﬂcai gﬂ,l s¥1cL.h %ﬁﬁ%?no propyl

silica ge xtures can provi eren

fil tsigt (APB) stiaret Soitehi Ssxttiu@s 36M beMedadifREGe Fidation
filtered mai nstream snoke conposition. [0048] -

Al t sharcicyistiss, totagbiev¢ béargeted filicred wanprdase sooke eympasition.

sor materi al.s 0 such carbon, silica, zeolite .
it 1081 pBetgieta R BT b ol ise popich ot SSipeh materials,
as EREARTM BbE ' riavedife hhP ffe 11RS uﬁ%&?hﬁ@@% tficrocavity fibers, such
comonl y-owned I ntérnational Publication No. WD

01/ 88 TRIAD hmacrpraak gy Ifiber, esfdisdlosed in carm@ofiliybeveddnernational

shaped.. mjcrocavity fibers_ inpregnated with particles

of g’r&lghs%ﬂwdﬁ e W& éyﬁpgﬁat Bt ¢ BredSrreg embpdigiepa g Epsys are shaped

contj.4 At | f ' .

Conh ARSI RIS MRS, oD S e, o

t 0 alertiati?€l) cohimmns activiged dabledsfibeas. Mhediters pref@ibly dhve a

from about 10 m crons to about 200 mcrons, for _

exarfmeeter of from about 10 microns to about 100 microns. The fibers can have a
length of from about 10 microns to about 200 microns, for example.
[0049] In another preferred embodiment, the fibers are bundles of non-
continuous fibers, which are preferably oriented parallel 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 having 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
cutting 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,
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mai nstream snoke flow through the electrically heated
cigarette. 20 [0050] The filters 150 including fibers
152 can be fornmed, for exanple, by stretching a
bundl e of non-crinped sorbent fiber material,
preferably having a controlled total and per filanent
denier, through a pre-forned or in-situ fornmed sleeve
154 during the filter making process. The forned
filter can be sized by cutting to a desired |ength.
For exanple, the filters can hal®& a length of from 25
about 5 mmto about 30 nm [0051] The filter 150

i nclimdipreferfredembodisRnt athe ﬁgen h’iﬁbmdmwatiﬁutedtfhé the entire free-flow

electricgall at ed CI tte at d

Coc b H2 handff Mot intigaingls, B HngV Hief 750 bve
2004040 £d? qrﬁdijggﬁ BBt <fow fﬂér ion. arHRI §ite@r158%an be in contact
enbodi ment, the filter 150 can be substituted for the

ent iwith (ﬁke@bht)dhb fifee{flosr fiR&. 74, Ipoalmondrdebetmeafl drerfegk-flow filter 74
enmbodi nent, the free-fl ow filter 150 can

sub@nd thet @authme%ﬁﬁerr Plug 940 T iheontace Sy (é\ﬁr ’fquE)éPe gwuthpiece

The )

he L s PR RLEe b SRRNF e By gt lesuat o
f r eof teonitdd dit@Eter 81 ﬂleamt ﬂdswe fiet oD po @deintizd bepagl 0fgmoke

94, or in contact with (i.e., abut) the nouthpiece

f i | during thegfilgatiorpeocess.t er 150 preferably has a

i B of B RS S Retereb b3 s Byt Bt Sicabte packing
by - RaSStyUnd SRk Fenglt SldAGhitRrdllel bﬁtﬁWa?@aﬂér&éﬁ&ﬁb%t\ﬁeen fibers.

[ 0052] The fibrous sorbents preferably have a
| of Suvh stucuswtan alﬁﬂeetn;ﬂy; kénmaye sighlﬂeams aipusnof Selbeted gas-phase

l ength such that p a re create b ween
f i b&pastituegfs, §u %@1! {S‘Jéﬁéff’)? f’élB %qny whilgppefera y'Rioving

sig f
T AT S B S,y s

whi Isignficaheredhttjon @iy iselgeted gﬁs&‘p}&Lsﬂbﬁmsmaien&mmmb mft significantly
particulate matter fromthe snoke, thereby achievin

si gaff ﬁ¢tmntbe itahpartigHatsmaties (ERMY dn &he gpas fb gaiisiently Tow packing
¢ on%i%flsn!fl su\fﬁélggﬂ}pg{orts flgeg" lgﬁg%ﬁl Q{é ﬂ’referred 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
least one flavoring-release additive. The flavoring can be, for example, one or
more flavorings including, but not limited to, menthol, mint, such as peppermint
and spearmint, chocolate, licorice, citrus and other fruit flavors, gamma
octalactone, vanillin, ethyl vanillin, breath freshener flavors, spice flavors, such as

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



15 affecting the total particulate matter (TPM in the
gas. A sufficiently |low packing density and a
waedoftiogioent |y short fiber |ength are preferredP@DUS2003/034290

achi eve such filtration performance. [0053] The

anmount of sorbent used in preferred enbodi nents of the

electrically heated cigarette 23 depends on the

anmount of sel ected gas-phase constituents in the 20

t obacco snoke and the anmount of the constituents that

Is desired to be rembved fromthe tobacco snoke.

[ 0054] As described above, the electrically heated

cigarette 23 also conprises at |east one

flavoring-rel ease additive. Thelftavoring can be, for

exanpl e, one or nore flavorings including, but not

| i migiegertodl, ane tribacdo, flaviont | In suprefearsd perhodinndnt; the Flasiewdng is
licorice, citrus and other fruit

t
£ Do Tl aa RSl it deASE e S TAVDRHE. ot iyl vami 111 m.
b_r eﬁb@sﬂ‘ r egjg ﬁ%&{nﬂeh%ﬁ% ’méﬂb gl%l’ﬁ%es %dcﬁH@cﬁlshavF different
et n

cin sali cyl'at e,

ger et dnd doﬁmomuoni in WO eRRGa0% HOXéd cigarette. In one preferred
PCT/ US2003/ 034290 -14 %I nger oil, and tobacco flavor.

S0 @H&Oéhmme@eé}meﬁnm ease EGItNE as/mﬂlﬁéom of hesds hJihe beads
d | | at t f |
G oo PPt it S ha R ferhnd irpidé 85 Aol G el B the

hav 18bfih 'ix?fHe c1 ét‘t@&l&ﬁ ﬁf'@ geyyposi tions in the
electrically h ed C|ga .- In one preferred 5

enbd@0¥tdnt The bead‘slmvforabﬂpgcmplém leedtipne ereapsilatingtihaerial and at

form of beads. . The _beads referabl enc | ate t.he
f | aveist A HREPTEoy TiRecncap Sulafne rtedal eicgahly Coprisgs a binder,

10 T I avpiitingad Be Bfe n&ﬁé €4 deSordbie et p%%foﬂc X&Shﬁé puin0 R, zein,

The beads préfera nprise at l|eas

enc aysrdxypiopyloetiiese, adorlamli mbltitdleasd hjuhexﬁﬂmapplm&lgrlcellulose
The encapsul ating material preferably ngrl ses a
bi ndeéther matefialsdmoparinhe art éhatéﬂlaﬁﬁp@veéhﬁe sd-frpingsharacteristics .

pal :B(t)" )‘gf)}ép?rglég{ﬂé ﬁgqfim:n%lyérlet LIEI 1%' &alp 1’l;yt (E)l]n optloldally also be added

hyd ose, sor
hy drigxpeobeagy. ek pydfeatd Hﬁl@ﬁ@lmengtﬁe bediBHANE alsGbdtally

15|n the art that can inprove the bead- forn1n? .

c harh@oetogenatsj composition in which flavoring is substantially uniformly distributed.
By such structure, the flavoring can be released from the beads in a more uniform
manner during smoking.

[0057] Depending on the composition of the beads, the minimum temperature at
which the beads release the flavoring can be adjusted. Beads comprising one or

20 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

25 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, reacting with other
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can optionally also be added in the beads. In a
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15 honobgenous conposition in which flavoring is
substantially uniformy distributed. By such
structure, the flavoring can be released fromthe
beads in a nore uniform manner during snoking. [0057]
Dependi ng on the conposition of the beads, the m ninmm
tenperature at which the beads release the flavoring
can be adjusted. Beads conprising one or 20 nore of

t he above-descri bed binders preferably have a m ni num
tenperature at which the flavorl¥g is rel eased of at

| east about 40C, such as about 40C to about 150C. The
beadsbstammee ot tht ltegaf¢tevar witly ter arvirorpeosiy ard deactivaldng sarbient
substances jn . the atnosphere (e.g., anbient air,

i nsiPHESCB ALk S§&Y°MENnd undesired substances in the

cig e, e

i Rofs T TR Pk BpEh, doy AQlel Kk PhRASE GAHER regular and
f 1 avgegilgr staben secladiay kowe, isquateatee@ngulag oval, fokieir @olylgynal
hi gh tenmperature during snoking of the cigarette. )
Consbepesneylipdrictle fibrausorichiei lscep  Biecheags gan have various sizes.

i |u g}ff %f?%a'@?y' ) lr%%g%"}%\é gl?%\frﬁ%%%%% Ea%"é‘ %bg%i%lﬁg%%ticle size of less than
PCT/ 840533059 And mloze PHiTSIaBRCIBSs thin bt Ai EREG.t Bebifeasing the

with the environnment, and deactivating sorbent
pr esemetofithe béads camproyidess modOb&hoFtmeuh erdicontrtled aiglease of
any desire sha\P di fferent

, _Such a requl ar and
17 dlsyprine by Rplding TGP gUitas o Qb bgads.
rect I a l. , R .
ot 1008 2 e AR caff b0 HarBRIHBADDY any nHOBR Frocess hgt produces

var ibends lsdvirgsthe Qesifedr swhicyure | dvenpasaids, andsine.c Foberdsple, the beads

havi ng a maxi num@(Farti cle size of |ess than about 25
i creahbe manyiastired Py eXEREON\SPraysHyinga §odBy O Pther syigable

De . : .
nordsasus: NG redlsfBq Rt dfuRE S SRR i 2580 B Rt o
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[ 0059] The beads can be manufactured by any suitable )
pr oaddisivesh et fopmdwads svhich can be isolated and dried. Processes for preparing

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.
[0060] 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 cigarette, 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 up 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 a preferred embodiment, the beads are disposed in at least one location

in the electrically heated cigarette 23 that reaches at least the minimum
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size. For exanple, the beads can be manufactured by
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processes. In a preferred enbodi nent, the beads are
formed by formng a solution, dispersion or enulsion
containing a binder, flavoring and optional 15
additives to form beads, which can be isolated and
dried. Processes for preparing 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 entlrety [ 0060] The
electrically heated cigarette 2¥preferably conprises
an amount of the beads that provides a desired anount
of ti¢neperhtmveoat wigich thet flavoringds ealeased fn@naﬂlz(bepd%mlr ingsgthe cigarette
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| ocation in the electrically heated cigarette 23 that

r ea@htwo at mogabrcations inianielacinioatly 1Baied Cigpogie that reaches different

PCT/ US2003/ 03429 16 te t t_whi ch
| algPPeTgres i Shloadions SR Sges B aels- dpeds having a firs

C' g a%ltlﬁ rcltisk ?ﬂnﬁe‘fﬁhf@&n BlocRXAaPA ﬁrsttltgb%tlgﬁfi’igﬁmeﬁéhrette that

I SpOS d I'n the tobacco rod 60, Iin the void
bet weszhed the firsbfioooingirolgagOemperatire, dndeleafls bavihg Iatsea:ond

74, on one or nore surfaces %f? the,frﬁe flowfllter
74, Txoupg-reiessn demparates highey dan die st lavqrimg-islqasg emperature
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anot er pre erre erent
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flavoring-rel ease tenperatures can be incorporated at
t wo teTAperBiuEes B ohY up o abous| LOPT € digr|epamalg; Eigse two

cl 0gL el L Gt 0L EAF RS S B hh& &8t 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 includes
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 preferably
about 10% to about 15%, of the flavoring. In a preferred embodiment, the film
encapsulates menthol and optionally also mint.
[0064] The film-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



tenperatures at such |ocations during snoking. For
exanpl e, beads having a first 10 flavoring rel ease
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cigarette that reaches the first flavoring-rel ease
tenperature, and beads having a second
flavoring-rel ease tenperature higher than the first
flavoring-rel ease tenperature can be |ocated at a
second location in the cigarette that reaches the
second flavoring-release tenperature. For exanple,
the two flavoring rel ease 15 tenperatures can vary by
up to about 100C. For exanple, these two tenperatures
can vary by up to about 10C, 20t7 30C, 40C, 50C, 60C,
70C, 80C, 90C, or 100C. [0063] In another preferred
enbpditive nOther metériads bnawiyin ik eatstbataehai impveve the fildorming

fil The film f b| | t he fl
ind AU TR BT e BN et L g optionally
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pre err ment e fil'mconprises by weight up

t o ROffpgemue cpfn@f)ﬁtlaﬂi) iy whizhdlavodif86d mbaﬁanuallylﬁ%fomﬂy distributed.
the flavoring. In a preferred enbodinent, the fil

enc Bysurhswactyin throflavsngspn bsaglepspddram the film 1y @)@5)4? desired

The film e fI vor i [

gL LR AL, 196 SE SRR HE BN e o e
at kgask o7k flhwtfigi ng. The encapsul ating nateri al
preferably conprises a binder, which can be, for

exaff6s] oBepcndmgxpreﬂnfconmasltlag loé Heenfilny ehemlmmuagmmperature at

gel | m ar abj c u th

o056 VT Bissobs et Bsotha be A et et R Him' Comprising
nat %ﬁ% B $dfl th' e dbovB8eREbed Bﬁfdefsaﬁ}efe?ﬂﬂ?l’l% 5 Bfnimum temperature
filmformng aracteristics of the encapsul ating

mat at waichahe €labaigeisirtteastalfiak idayt ab@nt 6@IC,oah by up e about
added to the film In a preferred enbodi nent, the film

has 130 Sab g rtlmaprojectsBedlg¥rianss TeBnwesHIe &n uidesizad ppstances in
fl AV ¢ gre t& afd Q%&B%f@lakﬁ sHlSHta{nQiraﬂ‘gi)ré:Ue {srth@ gﬁfr I %5{ ﬁﬁé being

such's ure avoring can ease
fil %lbzﬁ;ea uﬁﬁf thedlfi & edateddd) ﬂerﬂadmmg Geleagekemperaiine during

filmencapsulating material provides a barrier to the
smoking of the cigarette.
[0066] The film can be applied to one or more eomponents of the electrically
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.
[0067] 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, a dipping process,
electrostatic deposition, printing wheel application, gravure printing, ink jet
application, and the like. In a preferred embodiment, an emulsion, suspension or
slurry comprising the binder, flavoring, and optional additives is prepared and
then applied as a coating to one or more selected surfaces of one or more selected

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



rel ease of the flavoring. [0065] Dependi ng on the
conposition of the film the m ninumtenperature at
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adj usted/ sel ected. A filmconprising 10 one or nore

of the above-described binders preferably has a

m ni mum tenperature at which the flavoring is

rel eased of at |east about 50C, such as up to about
120C. The filmprotects the flavoring from exposure to
undesi red substances in the cigarette and at nosphere
and substantially prevents the flavoring from being

rel eased until the filmis heated to the flavoring

rel ease tenperature during 15 skhoking of the

cigarette. [0066] The film can be applied to one or

nor eeroovepeatenssl/of othlesadvents andcfarinya sdlidaflavhasiing desired
as a liquid coating, which is dried to a film .Th
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pr ebeivalthyis alvouporfed Hetdin by ref2EnbOQGH] eiftiretyf.i | m can be
manuf actured by any suitable process that produces a

ny .
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and baded dni the tothhweight eff tobacsd ie theoelgaretie fo whichrih¢ &im s applied,

suspensi on qr 25 slurr onprisin i n .

F1 adBr ABOULA0% G BRE ety oot ﬁQ%E’e%’é’Pg 5 %n gt the film.  For
t he [ 1.3 ' .
B e
el egiat ipectttaplyhsahe deiphgbagid for theTmownal ithgfilng. If the film is applied

preferably dried to WO 2004/ 041007 PCI/US2003/ 034290 . .
- 18 te Eiwovet anditertheinbagio BEsdhe &l uright ofigbacsp paiaimed in the mat

sol i d,f.il [ ' . di . , . .
o 004 Me BpRS it SRR js e IS Sis bk BFinohe of film appied
desgy iRedgdrbitd). BrefEabp)tise Woight S 1004cc34énained in the mat is the

commonl y-owned 4, 715, 390, each of which is )
i ncovaigit dasis foretheiamoynt elcfilar epplisditp the Mat and the yeight of tobacco

contained in the tobacco plug is the weight basis for the amount of film applied to
the tobacco plug. In a preferred embodiment, the cigarette can comprise from
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.



5 [0068] The electrically heated cigarette 23
preferably conprises an anount of the filmthat

w0 2d0gasws’ a desired anount of the flavoring duP@mys2003/034290
snoking of the cigarette. In a preferred enbodi nent,
the electrically heated cigarette conprises, based on
the total weight of tobacco in the cigarette to which
the filmis applied, up to about 20 % and nore
preferably about 10 %to about 15 % of the film For
10 exanple, if the filmis applied to the mat, the
wei ght of tobacco contained in the mat preferably is
the wei ght basis for the anount of the film If the
filmis applied to the mat and!?o the tobacco pl ug,
the total weight of tobacco contained in the mat and
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t he vahdhmrating vasllkashredth fpshaten flayvodD sp84la9dids)Gich as cinnamon,
PCT/ US2003/.03429Q -19_[0070] I n anot her_preferred, .

15 enbdrtheralicxnies Bpalpel. Prrggmpbail sqramiumaeil lgmengile ginger oil, and
mor goefd BaPSE 1 af‘%t'mﬂédl Y’ ﬁ{eeﬁfv%riﬁg TRELAS Wafiflin and
can be 1 ncorporated at

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.

20 [0072] The host molecule of the inclusion complex is preferably a cyclodextrin.
Cyclodextrins are cyclic oligosaccharides including glucopyranose subunits, as
described, for example, 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

25 a selected cyclodextrin in solution. The flavoring resides inside the cyclodextrin
ring structure. The cyclodextrins and flavoring are typically co-precipitated,

filtered, and dried.



different locations in an electrically heated
cigarette, where during snoking of the cigarette, the
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films. [0071] In another preferred enbodi nent, the
flavoring-rel ease additive is an inclusion conplex.
The inclusion conpl ex conprises a "host nol ecule,” and
the flavoring is the "guest nolecule” in the

i ncl usi on conpl ex. The inclusion conplex provides for
controlled release of the flavoring in the cigarette
during snmoking. 10 In a preferred enbodi nent, the
flavoring is a |ipophilic organ?% flavoring, which
preferably concentrates within hydr ophobi ¢ cavity of
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Raky ring stru ["Todex
and réle@éqemperafiie dﬁMﬂg embking OBty cighpité at ed,

filtered, and dried. WO 2004/041007 PCT/U82003/034290 ‘

20 [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 aqueous solution of
beta-cyclodextrin and the flavoring. The inclusion complex can be recovered from
the solution in powder form. However, the solution can be applied directly to one
or more selected locations of one or more components of the electrically heated
cigarette by any suitable process. The inclusion complex powder can alternatively
be used to form a solution or a'suspensiAon. The inclusion complex can be applied
by a coating process, such as slurry coating, spraying, a dipping process,
electrostétic deposition, printing wheel application, gravure printing, ink jet
application, and the like. In a preferred embodiment, a solution, suspension or

slurry comprising the cyclodextrin and flavoring is prepared and applied as a

coating to selected surfaces of selected components of the electrically heated
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enbodi ment, the inclusion conplex conprises

bet a- cycl odextrin, which can desirably acconmpdate a
W de variety of guest nolecules and is readily
avai l abl e. 5 Beta-cyclodextrin has a ring structure of
the linked subunits with a three- dinensional o torus
configuration including a hydrophobic cavity with a
7.5 A dianeter and hydrophillic upper and | ower
edges. [0074] The mninmumtenperature at which the

i ncl usi on conpl ex conprising a-2kycl odextrin rel eases
the flavoring is preferably at |east about 60C, such
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[0078] In a preferred embodiment, the inclusion cemplex is disposed in at least '

. one location in the electrically heated cigarette 23 that reaches at least the

minimum temperature at which the flavoring is released from the inclusion
complex in the cigarette during smoking. For example, the inclusion complex can
be disposéd on the inner wrap 84, mat 66, and/or the over wrap 71.

[0079] In another preferred embodiment, the electrically heated cigarette
comprises 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 temperature. The different flavoring-release

additives can be incorporated at two or more locations in the same electrically
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the electrically heated WO 2004/ 041007
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that can be used to apply the inclusion conplex in

the electrically heated cigarette are described in
comonl y-owned U. S. Patent No. 5,144,964, which is

i ncorporated herein by reference inits entirety.

[0077] The electrically heated cigarette 23 preferably
conpri ses an amount of 5 the inclusion conplex that
provi des a desired anmount of the flavoring in the
cigarette. In a preferred enbodiment, the electrically
heated cigarette conprises, bag2d on the wei ght of

the over wap or mat, up to about 15% and nore

pr efheatad cigatasieshatiraachadi EfaIeHB%npg:tattlm duripg smioking in order to
conplex For ex clusion co
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the cigarette during snoking. For exanple, the

| nclsisEB lcismsedin & gimilap @a@ngrp@saealomwtrm@ow figaretfea put without

pr eflkré?lilg% OE %8@6%%%) CégaerF ??I ca Ic égigtzesldﬂ d}‘é}%}d}ﬁ after

ci ganRikif. conprises .two or nore different types of
flavoring-rel ease additives, for exanple, a bead and
a f i[DBSHEndPreferablyi nadhusgaratte dhptesidesva total @k ehleast eight puffs (puff

flavor | rel e se dditive . .
cycfeggper $mo Jowever, tﬁe cigarette 23 can be constructed to provide a

lesser .or greater total number of available puffs.. . .

. [0082] The lighter 25 .includes a housing 31 having front and rear housing

portions 33 and 35, reépectively. A power source 35a, such as one or more
batteries, is located within the rear housing portion 35 and supplies energy to a
heater fixturé 39. The heater fixture 39 includes 2 plurality of electrically
resistive, heating elements 37 (FIG. 6). The ‘heating elements 37 are arranged
within the front housing portion 33 to s‘lidinély receive the cigarette 23. Abstop‘
183 located in the heater fixture 39 defines a terminal end of the cigarette receiver

27 (FIG. 2).
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The different flavoring-release additives can be
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el ectrically WO 2004/ 041007 PCT/ US2003/ 034290 -22
heated cigarette that reach different tenperatures
during snoking in order to provide further controlled
rel ease of the flavoring during snoking. [0080] FIGS.
4 and 5 illustrate a preferred enbodi nent of an

el ectrical snmoking systemin which preferred

enbodi nents of the electrically heated cigarette can
be 5 used. However, it should be understood that
preferred enbodi nents of the et&ktrically heated
cigarette can be used in electrical snoking systens
hav{0083bt heontral eirstitnyctli imrthe fromtibousing pértior 38 avlecigvely

different electrically powered Ii constru
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27, which is open at a front end Fortlon 29 of the
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em sed i n nner. as
e o R OBigaT b RTEmoRY R s T Tk Pt gy portion 33
sm)Ib ehdcRSniff ehbSeticgpr ette 23. The cigarette 23 is
di sc rdecg %I Y Efgs?rrgkl ng. 15 [0081] Preferably, each
ci gf085] e RFepimpvioddss. é timh @Irefefre&bnﬂbe@stenengmtomm‘l fegcuitry 41

(puff cycles) per snoke. However, the cigarette
can l%@tw&@étbym@&a@tsatsql 8saE 42, Whichdesensgive do é&laeérchanges in
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{0086] In a preferred embodm‘enf an indicator 3 1 is provided at a location
along the exterior of the lighter 25 to visually indicate the number of puffs
remaining 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 imagé when a cigarette 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
exarﬁple, 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 circuitry 41. In such case,

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



183 located in the heater fixture 39 defines a
termnal end of the cigarette receiver 25 27 (FIG

WQ2004M0D02004/ 041007 PCT/ US2003/ 034290 - 23 [ 00BG1I/US2003/034290
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Control circuitry 41 in the front housing portion 33
selectively establishes electrical comunication

bet ween t he power source 35a and one or nore of the

heati ng el enents 37 during each puff cycle. [0084] The

rear housing portion 35 of the housing 31 is

constructed to be 5 opened and closed to facilitate

repl acenent of the power source 35a. Preferably, the

front housing portion 33 is renpvably attached to the

rear housing portion 35 by neck¥mical, engagenent.

[0085] Referring to FIG 5, in a preferred enbodi nent,

t he imdmotanct ot thecoiltwinding 1102 saclt ihmtwbendygr a suitable cigarette 23 is
puf f-act uat ed sensor 45, ich is_sensitive.to either .
chariggeEeq o iy ﬁ?F%@%fu?'g %%A/g%tﬁ‘gﬁb gl SFRFTRIGE 2 Signal *&f&l%FFcumy 41
flow i L 0l .at : .

ci gapdipfine35E plealtSe bR BBl Y 37 grifides o ignal to the
i s pcERsE®l Yy Wiepahe digawite 23ris rérRovdd fokh tholightsg25, the cigarette
portion 33 of the lighter 25 and conmuni cates with a L
s padleterios Sdaot lnngaraigiests the praserece3y agigargtiy@? and e indicator 51 is
ext$§9i$g hrough a side wall portion 182 of the

heat&P° ure 39. Once actuated by the sensor 45, the
contijei7) 15TRE h&idd fidtutlaHiipp6is aft Rehibd €ighkbite @Btinlaixd relation
appropriate one of the heating elenents 37. [0086] In

a pneflerheatng sleodntsed vt such dimt thebéatiag eteniehts 37 mregosdieoded

at | ocatjon alon% the exterjor .of the |jghter 25(%9

vi s@meside fes @gTstte ke ahARRIEXimKely the same lopafiqr 19g cach newly

cig r,:0ther . e ' )
°STREERS s 222 Bl PR S ORI Bl P 30 nchuces
di spligy mutialy pirdieheser elsienls BInwhidhhre dispdsedatonterfifically about

di spl ays a sel ected i mage when a_ci gar ette detector 57 .
det dle axis pE syrpmesk of eheofigarels greedvet 87 T herecatigndiere each heating

;ir )r(t ﬂe&%ﬁj 3? t(;?rlP? s,d g %ﬁg}églrs,?rﬁegcl Cf}?%g@??gg%o e?%r%éw to herein as the heater

el eghhbaal by ciieabd4zi garette. For |
[0088] As shown in FIG. 6, the heating elements 37 Iirefefably eaéh inciude at
least first and second serpentine, elongate members 53a and 53b adjoined at a tip
54. The heater portions 53a,.53b.and 54. form 2 heater blade 120, . The tips 54 are
adjacent the opening 55 of the cigarette receiver 27. The opposite ends 56a and

- 56b of each heating element 37 are electrically connected to the opposite poles of

the power source 352 as selectively establisﬁed by the controller 41 . An electrical
pathway through each heating element 37 is established, respectively, through a .
terminal pin 104, a connection 121 between the pin 104 and a free end portion 56a
of one of the serpentine members 53a, through at least a portion of the tip 54 to
the other serpentine member 53b and its end portion 56b. Preferably, a connéction
ring 110 provides a common electrical connection to each of the end portions 56b.

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



exanpl e, the detector can conprise an inductive coi
1102 adj acent the cigarette 25 receiver 27 of the
wheatos1007 xture 39 and el ectric | eads 1104 t hapCT/US2003/034290
communi cate the coil 1102 with an oscillator circuit
within the control circuitry 41. In such case, the
cigarette 23 can include a netallic el enment (not
shown), which can affect WO 2004/ 041007
PCT/ US2003/ 034290 -24 inductance of the coil w nding
1102 such that whenever 'a suitable cigarette 23 is
inserted into the receiver 27, the detector 57
generates a signal to the circuitry 41 indicating the
. cigarette is present. The contrd$- circuitry 41 '
provides a signal to the indicator 51. \Wen the
ci galieepdweerdduice Isarthroagh ircommdchion 128 fveeveedGhe ting 110 and a pin
cigarette 5 detector 57 no | onger detects the presence
of d08igarette 23 and the indicator 51 is turned off.

00 he, heat i Xt ur. ts. i :
i odhteo] BBy, b e PR 8 iRvRAR] SEeined by he
el enRrRks scifcs ¥ udiaithd Sshtiogdf tHRoatr8ERd Sty 416 @eat the cigarette
positioned alongside the cigarette 23 at

5 appr8xirefiatably eighetimasrat spacat looatione mbewtdhe pemiphery of the cigarette
inserted cigarette 23.. In eferred enbqadi ment, the
hoatar TTOHeARES SedernsigtauitsHr e i Ui gopi Aicoptmonly
heat. ey. BN el ' ent.t.i

a@ﬁlefelhdeﬁﬁﬂ % olgﬁ;}‘%'%g? ni¥ré fnqthﬁf%%letg%&@ﬁ& Rt thay¥ B ];e)%éferred to

about e axis o ry o e cigarette receiv
27. atheatd aned ilan onbdkatigpsbmbeatimolyaneobdydod oi7or more or all of
touches a fully inserted cigarette 23 is referred to

her dh\p#$s.t he heater footprint or char zone 42. 15

10 008> HROBRbPFL ki, 15 B BTTSE0 By whict i i
Ser Refih iflo uRl LRSS, CATRERERS1DRA: ARcERipoRthSlaliasistingahe lighter

tip 54. The heater portions 53a,. 53b. and 54. forma
heatsach thiatithe pLEf @nsor. 45Tiseoperative 5 repognize dijitiatén off puff. The

openi ng 55 of the ci.garette recejve 7... .The opposite
onASe B PSR OB AR LR ah diilt S UG G fabe of
el echLisGaRl dr¥p GRRBEEEAS 18 phieuRRBARK S, POl es of 20 the
po\/\gf s?our creP gga as, gg’l ec ?vglll y- established by the ,
15 cont[oe91]er TAd lenfth ef the ttobaced plugaBDhame)itst detative position along the
heating el enent 37 is established, respectively, )
t hr dogsce rod 60 is preferably selected based on the construction and location of the
heating elements 37 of the electrical smoking system.21. When 2 cigarette 23 is
. properly positioned against a stop 182 (FIG. 2) within the lighter of the electrical
smoking system, a poftion of each heating element contacts the tobacco rod 60.
20 This region of contact is referred to as a heater footprint 95, which is that region
‘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 combustion 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 that is fully inserted into

the lighter 25.



term nal pin 104, a connection 121 between the pin 104
and a free end portion 56a of one of the serpentine

woreeibes®0b3a, through at | east a portion of theCT/Us20831034290

5

to the other serpentine nenber 53b and its end portion
56b. Preferably, a connection 25 ring 110 provides a
common el ectrical connection to each of the end
portions 56b. In a preferred enbodinent, the ring 110
is connected to the positive term nal of WO

2004/ 041007 PCT/ US2003/034290 -25 the power source
35a through a connection 123 between the ring 110 and
a pin 105. [0089] Preferably, the heating el ements 37
are individually energi zed by t#e" power source 35a
under the control of the control circuitry 41 to heat

the W0gak edreferablys she jleaeky efhg t@a&m Plug 0ol he gigaretn 23, the

| oc 0 e the cigarette

noat PR oy s FaBRot PP Sl &5 clioE bElegh b Sifter iSiprin o5
IS cammBltop 1B2hire valectad titht the tﬁérﬁ!sm&gfo@fprﬁn@@fe%tends beyond the
traditional cigarette. It nmay be preferred

act i iphacsopbug80 hadth Sumepm‘aeaa |png‘.10@l aditbavoidi Qiulb)t adistust 98. The
for one or or .all @ uffs, The :

neat SPapra P alsrefiindBes the e aicevestpt SBbothe ditance over

t hr

SRR e —

|'i ghtefarredstocs thd‘l&teatdilfflllwfoﬁreﬁ@‘!w 45 is oper ative to

recol%Bl ze initiation of a Euff The ra&e of pressure
dr opl00A3u c deilengsle pE theatpid Bt ntobarge plug 8Q, andithe distritaition of the

cena R ARG e Be WLREHRC ol SRR Ml igrises of e

10and dibsreft@bat 1h¥1@dﬂx§5dd‘jﬁs@ﬁelﬁk ands e, dﬁé%&bﬁlﬁf‘@el[\iégy 6@nt Pattern of

preferably sel ected based on the construction and
I ocahqlcﬂn?-@f thehlengthexdtthe gmél%)rmldtthe mouiit affteatet-€idler bealap 99 (and

p ro glé‘i“&% S%H‘ts‘g‘?q?léﬁ 2%) g\ég?qqg} beam§ i tig @él a’?)m\quiﬁcﬁ of

- the debgliserioghohbe c%h%@t‘ehi:fﬁidelﬁz?é}“ ng system a

portion of e heati ng el"enent ntacts the tobacco

- 1od [8094]20 Elduiricailg dieated @igacerits ac¢ordﬁlgrt6fp@efféﬁdd e@badin@nts can
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heater footprint 95, which is that region
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 preferably temperature released in a
. controlled manner during smoking, thereby providing the smoker with an
- enhanced subjective characteristic of the cigarette. As the flavoring can be
“retained in the flavoring-release additive until the cigarette is srhoked, deactivation
of the sorbent in the cigarette is preferably minimized. Consequenﬂy, thé sorbent
maintains it ability to remove selected gas phase constituents from mainstream
smoke.
[0095] The invention may be embodied in other specific forms without departing
from the spirit of the invention. Thus, while the invention has been illustrated and

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



of the tobacco rod 60 where the heating elenent 37 is
expected to reach a tenperature high enough to allow
WG rokiosnmonf the cigarette without combustion OPCT/URI®03/034290
cigarette paper, mat or tobacco. The' heater foot print
95 can consistently |ocate along the tobacco rod 60
at the sane predeterm ned di stance 96 fromthe 25 free
end 78 of the tobacco rod 60 for every cigarette 23
that is fully inserted into the lighter 25. WO
2004/ 041007 PCT/ US2003/ 034290 -26 [0092] Preferably,
the length of the tobacco plug 80 of the cigarette 23,
the length of the heater footprjnt 95, and the
di stance between the heater fooﬁgfint 95 and the stop

182 are selected such that the heater footprint 95 ) )
ext e¥diaties aitchanges may ke andp thegeinovighant depastipg §iosn Hie invention
portij.o i 1 by a distance 98. The 5
dist%ﬁ%&ﬁgg{ﬂéhégg%ngeferred to as the "heater-void
overl ap" 98. The distance over which the renai nder of
the heater footprint 95 superposes the tobacco plug 80
is referred to as. the "heater-filler overlap"” 99.
[0093] The length of the void 91, tobacco plug 80, and
the distribution.of the perforation holes 263 may 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

| 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 mediacy of response, to
pronote consistency in delivery. [0094] Electrically
heated cigarettes according to preferred enbodi nents
can 15 provi de advantages. By encapsul ati ng one or
nore added flavorings, especially volatile flavoring,
the flavoring(s) can'be retained in the cigarette
until- it is snoked. In addition, the flavoring. is
referably tenperature released in a controlled nanner
during snoking, thereby providing the snmoker with an -
enhanced .subj ective characteristic of the cigarette.

As the' flavoring can be



20 retained in the flavoring-rel ease additive until
the cigarette is snoked, deactivation of the sorbent
WO poottlogr0eT garette is preferably mnimzed. PCT/US2003/034290
Consequently, the sorbent maintains it ability to
remove sel ected gas phase constituents from mai nstream
snoke. [0095] The invention nmay be enbodi ed in other
specific forns without departing 25 fromthe spirit
of the invention. Thus, while the invention has been
illustrated and described in accordance with various
preferred enbodi nents, it is recognized that WO
2004/ 041007 PCT/ US2003/ 034290 -27 variations and
changes may be made therein wi t st departing fromthe
invention as set forth in the clains. WO 2004/ 041007
pcT/ V8mtdsclanedis: - 28- What is claimed is: 1. An

el ectrically hegat [.garnet for an.electrica .

smoki ng séfst emg% e@%ﬁ%‘ﬁq@i 1}?6{.63§fg31r%t Pt Hgiegtﬂcﬁ&e fpokigg, gystem,
S a tham¥dinglg-rel ease additive including at |east one
flavoring releasable in the'. electrically heated

ci gar et t eatulpast ondeorbErtyend ng- r el ease additive bei ng

heated to at least a m ni.numtenperature. 2. The ) (
Selectri cat FY '@‘geaé? QQ&EY? megyding afi 1past ong Hayquing gefpasable in the

sorb i ! I ' I '
non BB Ay A oo Ry TR BB e 0
. zeol lehs.a thinishumTibmpetaaatri cal |y heated cigarette of

Caim1l, wherein the flavoring is (i) nenthol, or

(ii) vanillin and gamma octal actone. 5. The

]?: ZSLH ::18&! Z h%ﬁé gl%ct%fcgﬁ‘}; Eéa}tgd gl-fgare g IopC}diIn\A{],ev{/ﬁérQinttﬂee sorbent is

10 activated carbon.
3. The electrically heated cigarette of Claim 1, wherein the sorbent is
zeolite.
15 4. The electrically heated cigarette of Claim 1, wherein the flavoring is

“(1) menthol, or (ii) vanillin and gamma octalactoné.

5. The electrically heated cigarette of Claim 1, wherein the flavoring is
at least one flavoring selected from the group consisting of menthol, mint,
20 chocolate, licorice, fruit flavors, gamma octalactone, vanillin, ethyl vanillin,
breath freshener flavors, sp:iCe ﬂayors, methyl salicylate, linalool, bergamot oil,

geranium oil, lemon oil, ginger oil, and tobacco flavor.

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

25 release additive is in the form of beads.



at | east one flavoring selected fromthe group
consi sting of nenthol, mnt, 20 chocolate, licorice,
wo pas4fobavor s, ganmma oct al act one, vanillin, ep¢€mUS2003/034290
vanillin, breath freshener flavors, spice flavors,
met hyl salicylate, Iinalool, berganot oil, geranium
oil, lenon oil, ginger oil, and tobacco flavor. 6. The
electrically heated cigarette of Claim1, wherein the
flavoring- 25 release additive is in the form of
beads. WO 2004/ 041007 PCT/ US2003/034290 -29 7. The
electrically heated cigarette of Claim®6, wherein the
beads conprise a binder selected fromthe group
consi sting of palmoil, konjac
hydr oxypr opyl cel | ul ose, litol, zein, sorbitol,
mal titol, and hwl@@twplﬂbg teﬁbt:lggmettelof Glaized,, wlgergin thfhbeads
el ec call rette of
eadeoins 2o ElesodnE s wdp FoRina PR 21 kbile eum,
25 MhEdreRrofyicel Rfose! S?ﬁltbl %i | Xoﬁ%f Gfarfitcd 2l t € of :
Claim 8, wherein the have Oarmxummpar“cle
Si zehyIfroX}qnfsp}ﬂmathywaﬂulos& mcron. 10. The electrically
heated cigarette of Caim®6, which. conprises, based
on the total weight of tobacco in the electrically
heat ed ci gar et t
beads. 1 59 11 e el%{:’trfc?l} %Q%d glgaré te §¥ g}f\%fél?(gt I?efrelﬁmrﬁe beads have
d ai amfaxinwhe peiticld siee bEE@LSthaﬁ@B@ItIEQnQYoﬂsel ght up to
about 20% of the flavoring. 12. The electrically
heated cigarette of Claim®6, wherein the mnimm 20

t t 4 he bead . [ ed, i

at | oact e | RAERORCHY BRled GRugiF Pl olfRERR te Feads bave
10Ci gag BlakRndrh %ﬁrtfcﬁiﬁf@& Rbs 1h@AgbodNomtcrdfC during

snoki ng of t Ci garette | .

5

10. | The electrically heated cigarette of Claim 6, which. comprlses based
on the total ‘weight of tobacco in the electrically heated cigarette, up to about 20%
by weight of the beads.
15 | |
11.  The electrically heated cigarette of Claim 6, wherein the beads

comprise by weight up to.ahout 20% of the flavoring.

12.  The electrically heated cigarette of Claim 6, wherein the minimum
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 smoking of the

cigarette.

13.  The electrically heated cigarette of Claim 6, wherein the beads are
25 disposed in a tobacco rod, 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 inner wrap

surrounding the tobacco plug.



13. The electrically heated cigarette of C aim6,
wherein the beads are 25 disposed in a tobacco rod,

WO 00a/0¥v0T bet ween a tobacco plug and a free- fPOWUS2003/034290
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filter, on a free-flowfilter, on a

t obacco-contai ning mat, and/or on an inner wap

surroundi ng the tobacco plug. WO 2004/ 041007

PCT/ US2003/ 034290 -30 14. The electrically heated
cigarette of Caim1, wherein the flavoring- rel ease
additive is a film 15. The electrically heated

cigarette of Claim1l4, wherein the film 5 conprises a

bi nder sel ected fromthe group CBHSi sting of

carraghenan, gelatin, agar, ge13 an gum gum ar abi c,

guar gum_ xant hum gum and pectin. 16. The - ] ]
el ectricaldy hEwderteradly kaated @garetaphClram lnfydessin thenBavoring-
fil i ss of | ess than about 150 m crons.

10 %Egﬁeha:ddgwéclg?iqﬁg'l y heated cigarette of Caim 14,

whi ch conprises, based on the total weight of tobacco

in the electrically heated cigarette, up to about 20%
by wei ghtlSef tTHe dledtricallysheb®d Cigerettd et Claimdk] whessn e film

cigarette of Caim 14, erein the film conprises by _ .
wei IFEIREISEE & DHYETECletd $pm e SFUR/OPIgRe gbcarmgdenan, gelatin,

Fi | e A AT e, Bl G, R o, MEEFY.

heated cigarette of Claim 14, wherein the m ninmum
tenperature is_about 50'C, and the filmis disposed in
at | east ¥ne |'Biealecdrically haated cagasetts pic@laim e atherrin the film has a

" SRS U UHRGHER fl gl out 500 during

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

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

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

20.  The electrically 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 cigarette that reaches at least about 50°C during smoking of the

cigarette.



WD 2004/ 041007 PCT/ US2003/ 034290 -31 21. The
electrically heated cigarette of Caim 14, wherein the
wo 2d0a0#®07 di sposed in a tobacco plug, on an i NPEF/USRAP034290
surroundi ng the tobacco plug, on a tobacco-containing
mat, and/or on an over wap surrounding the mat. 5 22.
The electrically heated cigarette of Aaiml1, wherein

the flavoring- release additive is an. inclusion
conpl ex which includes a host nol ecul e and the
flavoring is a guest nolecule in the inclusion

conpl ex. 23. The electrically heated. cigarette of
Claim22, wherein the host 10 lecule is

bet a- cycl odextrin. 24. The electlrcally heat ed
cigarette of CGaim 22, which conprises, based on the

wei ght of 2kn oVBS elFiaisalin brased Wﬂn.grettF 8% Elaimpht, aphsnein 1he film is
% b 25, The
o) SLRsEl o @ obab A piBC bbb ek TR SrodRiding Wifico plye, on a

i ncl 1Bh@d-coadimih T%Xna@ Odfia drS@Bark§ver GviaP Qutrousfing méfm&the
flavoring. 26. e electrically heated cigarette of

G aim 22, wherein the mninmum 20 tenperature is about

6OC and | usi on co is dis ed jn at | east

Sone | oca%? fﬁe %ﬁ%tr@?]&éggqt@?lg?e%ﬁf g:ia“@l Jga‘?’]é‘ft’fi“él e flavoring-
t hat ie%@@&ﬁﬁt@é SAR¢ SRR Wb

ci garreette 271 l'Is'ae ef gct ri Cm?f&\ﬁlﬁ lud%grglrﬂe?l?rg8fef:ﬁlg%nd the
d ai flav@2ing\ik e rgakst mdlecuid aymeunrgus@',ﬁc@rﬁpleﬂse additive

is disposed on an inner wap surrounding a tobacco

pl ug, on a tobacco-containing mat, and/or on an over

1P 008 S iy 0 O08EBOA0B i 2 e e o

10ci ga;mtewleqéb@h@yabdextm.er ein the sorbent is fibers.

24.  The electrically heated cigarette of Claim 22, which comprises,
based on the weight of an over wrap and/or mat, less than about 15% by weight df
the inclusion complex. '

15
' 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
20 temperature is about 60°C, and the inclusion complex is disposed in at least one
location in the electrically heated cigarette that reaches at least about 60°C during

smoking of the cigarette.

27.  The electrically heated cigarette of Claim 22, wherein the flavoring-
25 - 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.



29. The electrically heated cigarette of Caim 28,
wherein the fibers are 5 continuous or non-continuous
wo 2@we10$10080. The el ectrically heated cigarett ePOf/US083/084290

28, wherein the fibers are inpregnated with at | east

one sorbent. 10 31. A nethod of nmaking an electrically
heated cigarette according to Caim1, conprising
incorporating into an electrically heated cigarette

(a) the at [|east one sorbent, and (b) the

flavoring-rel ease additive including at | east one

flavoring releasable in the electrically heated

cigarette upon the flavoring-relgase additive being

heated to at |east the m ni mrum Tenperature. 15 32. A

met hod of _snoking the.el ectrically heated cigarette of
Cdaimi1, 2%onplhsrlseiricaldy heriedicigaiette of Chainy hewherein the sorbent is
el echpdgally, heated cigarette to form snoke and

draw ng the snoke through the electrically heated

cigarette, the sorbent renoving at |east one sel ected

gas- phase constituent from mai nstream snoke. 20 33. An

el ect ri cal9.snokhnglesyicalinheatahpigarsita gf Clam 2§ vlereinahsfibers are
at least one electri.cally, heated cigarette including:

at | IS OT NANARORINUOLS fIDSES. 3 £ | avori ng-r el ease

additive including at | east one flavoring which is

rel easable in the electrically heated cigarette upon i
the flavodd.ng-The elasteicaltidhdatatecighetite of MEaineZB, twheddin the fibers ar
| east a m ni mum tenperature. WO 2004/ 041007 :
PCT/ ‘D87 e@ys/ey3u gt leasi png gorbeat.e| ectrical |y heat ed

cigarette, conprising: at |east one sorbent; and at

| east one flavoring-release additive in a form

10 sel ect ed $1.0m Ahgethod of making an electrically heated cigarette according to
Claim 1, comprising incorporating into an electrically heated cigarette (a) the at
least one sorbent, and (b) the flavoring-release additive including at least one

. flavoring releasable in the electrically heated cigarette upon the flavoring-release
additive being heated to at least the minimum temperature. '
15 -

32. A method of smoking the electricaliy heated cigarette of Claim 1,
comprising heatin-g‘a portion.of the electrically heated cigarette to férm,lsmoke and
drawing the smoke through the electrically heated cigarette, the sorbent removing
at least one selected gas-phase constituent from mainstreain smoke.

20

33.  Anelectrical smoking system, comprising:

a lighter; and

at least one electrically heated cigarette including:
at least one sorbent; and .

25 a flavoring-release additive including at least one flavoring which is

releasable in the electrically heated cigarette Jupon the flavoring-release additive

being heated to at least a minimum temperature.



group consisting of beads, film and an inclusion
conpl ex, each flavoring-release 5 additive including

wa@eookeawd7 one flavoring releasable in the el ece€T/ustons/034290
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heated cigarette upon the flavoring-rel ease additive

bei ng heated to at | east a mninmum tenperature. 35.

The electrically heated cigarette of Caim34, wherein

the flavoring- 10 rel ease additive conprises at | east

two flavoring-release additives in the formof beads,

film and/or an inclusion conplex, each

flavoring-rel ease additive having a different m ni num

tenperature at which the flavoring is released during

snmoking of the electrically hezPed cigarette. 15 36.

A net hod of maki ng an electrically heated cigarette
accor di ng?4-0 ﬁ?@? asirzally hewtpd cigiargitei AeBPH®IP&L i ng i nto

an electricall ?ted cbgﬁrenie (a) the at |[|east one

sorbent, and. (%) RE SUPN 28 one flavoring rel ease
-additive in theedspbfe ﬂﬁvorﬁ%ai‘éfeasé hddRive R RfrmPflected from the
|ncIu3|on conpl ex, the flavoring-rel ease additive

i ncl.grdiip gonsatting ed beadsn éilml, andan ng:lus&immqﬂé)g daoh flaworing-release
elec ically heated ci tte upon th

>fla thvg ipdpdingat m Vsémagelﬁ@sgb@dnttbe glectrigaldyt heated
h
Lo et P ARRDUAE roidse ok Baheqlea R Ao MSpinimum

heatﬂeﬂ@eﬁuﬂertl on of the-electrically heated ci gar ette
to formsnoke and draw ng the snoke through the
electrically heat ed CI gar ette t he sorbent renoving

25 at | ea%t 0 hase co nt .from
MR nst r ea’'smo &fits ijy mgarette of aalm 4, wherein the flavoring-
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 temperature at which the flavoring is released during smoking

of the electrically heated cigarette.

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, ?f least.nne flayoring-release additive in the form of
beads, film, and/or an inclusion complex, the flavoring-release additive including
at least one flavoring releasable in the electrically heatéd cigarette upon the

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

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.



