ELECTRI CALLY HEATED Cl GARETTE | NCLUDI NG CONTROLLED- RELEASE FLAVORI NG
RELATED APPLI CATI ONS This application is a continuation-in-part of U S
Serial NowoR0¢aR877460, filed October 30, 2003, which cl acmaBpos/eissiy under
35 U.S.C. 119 to U S Provisional Application No. 60/422,497 entitled
ELECTRI CALLY HEATED Cl GARETTE | NCLUDI NG1CONTROLLED RELEASE FLAVORI NG and
filed on Cctober 31, 2002, the entire contents of which are hereby

i ncorporated by reference . BACKGROUND Traditional cigarettes are snoked by
lighting an end of a Wpad tubadtt Fhd SR awin LﬁP?N(f)r edoni natel y
through the Iit end by sucthSFRQPLEDhB’E&%EeEEA%W the cigarette.
Traditional cigarettes deliver snoke as a result of conbustion, during

whi ch tobacco is _conbusted at tenperatures that typically exceed 800 0C
during SEPHUFTS ATRETHRRIO™T conbustion rel eases various gaseous combustion
prodycts andrdist bppat esxibhomd he tcobataoatids-thesergaseowsspr cludhs ale

drawn through the ci.qarette,.they coo nd candense .to form an aerasol,
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traditional ﬁ:;%% r t%e iésfetrgg gl ectrically heated cigarette used in

el ett ri CAT VDK ﬁé Ysterms~"A°s conpared to traditional cigarettes,

el ectrical snoking systens significantly reduce sidestream snoke, and al so
permt EW@EO suspend and reinitiate snoking as desired. Exenplary

el ectricCa noking systens are disclosed in US-A-6 026 820; US-A-5 988 176;

US- A-5 915 387adiliS-oia8 69Qa35=2ﬁ;eSUSIA- 5“@9?@ 525114)8-imb aB6En@ AE, aUSrApbed 99,
636; angolyaséd%- %oésgnégéraw?[?igha?; m&zobnilngtgﬂ %ough the lit end by

15 suction at a mouthpiece end of the cigarette. Traditional cigarettes

deliver smoke ag a result of combustion, during which tobacco is

combusted at temperatures that typically exceed B800°C during a puff.

The heat of combustion releases various gaseous combustion products

and distillates from the tobacco. As these gaseous products are drawn
20 through the cigarette, they cool and condense to form an aerosol,

which provideg the flavors and aromas associated with smoking.

Traditional cigarettes produce sidestream  smoke during
smoldering between puffs. Once 1lit, they normally are fully consumed
or discarded. Relighting a traditional cigarette is possible, but is

25 not desirable for subjunctive reasons including flavor, taste and

odor.

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

30 significantly reduce sidestream smoke, and also permit smokers to
suspend and reinitiate smoking as desired. Exemplary electrical
smoking systems ‘are disclosed 1in US-A-6 026 820; US-A-5 988 176;
US-A-5 915 387; US-A-5 692 52¢6; US-A-5 692 525; US-A-5 666 976;
US-A-5 499, 636; and US-A-5 388 594, each of which is hereby

35 incorporated by reference in its entirety. Electrical smoking systems

include an electrically powered lighter and an electrically heated



incorporated by reference in its entirety. Electrical snoking systens
include an electrically powered lighter and an electrically

heat edci gaoebdezsswhi ch is constructed to cooperate withethasioghiserz. 1t is
desirable that electrical snoking systens be capable of delivering snoke in
a manner simlar to the smoker's experieénces with traditional ci garettes,
such as by prOV|d|ng an i medi acy response (snoke delivery occurring
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distribution at ordinary conditions prior to smoking of the

cigarettes. The degree of migration of wvolatile flavorings in

cigarettes depends on different factors, including the flavoring's

20 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.

Flavorings that have ©been incorporated in traditional

25 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

30 been incorporated in the cigarettes along with the activated carbon
have been adsorbed by the activated carbon, clogging pores of the
activated carbon and consequently deactivating the activated carbon,
thereby diminishing its ability to filter tobacco smoke.

For the foregoing <reasons, flavorings that have been

35  incorporated in traditional cigarettes have not been totally



activated carbon and consequently deactivating the activated carbon,
thereby dimnishing its ability to filter tobacco snoke. For the foregoing
reasons, wbavewdsgys t hat have been incorporated in tradiptiraBzios/ecisger ett es
have not been totallysatisfactorily delivered to the snoker. 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 of the cigarette has
been | exsisSarhani Hesdederbde tothReShPkiior i PASEsEent he s uribPofteiyTopas
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a preferred enbodi nent, the electrically heated cigarette conprises a
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cigarette prior to snoking, for exanple, at anbient conditions, and o thus
pr ef er 8PS HHAPRE ZBOUEROPFGAt T f the sorbent by the flavoring. In
addjtion, the flavoring preferably is released in the cigarette in a
control |l ed manner during snoking. Consequently, the flavoring preferably
enhanc®d§\ij ecti ve characterristics of the cigarette while the sorbent

mai ntai ns itgnabivkiely be remdVvegas-pbaseiledconsbbleant s thaem maivast beam
snoke. A preferred enbodi nent. .of th eLectricaII%Tégggyed %bgarette
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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
0 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 charactexistics of the
cigarette while the sorbent maintains its ability to remove gas-phase
5 constituents from mainstream smoke. .

A preferred embodiment of the electrically heated cigarette
comprises at least one sorbent and a flavoring-release additive
including one 6r more flavorings. The flavoring is releasable in the
cigarette upon the flavoring-release additive being heated to at least

{0 a minimum temperature, which occurs during smoking of the cigarette.

The flavoring-release additive can be incorpoxated in various
forms in the electrically heated cigarette. -~ In one preferred
embodiment, the flavoring-release additiye comprises beads. In
another preferred embodiment, the flavoring-release additive is a

15 film. In yet another preferred embodiment, the £lavoring-release



0 a mninmmtenperature, which occurs during snoking of the cigarette. The
flavoring-rel ease additive can be incorporated in various forns in the

el ectri cavbyobvaased cigarette. In. one preferred enbodi memB2dobeose17
flavoring-rel ease additive conprises beads. In another preferred

enbodi ment, the flavoring-release additive is a s film In yet another
preferred enbodi nent, the fflavoring-rel easeadditive i s an inclusion

conpl ex including a selected host nolecule, and the fIavorin%Bas a %u§st
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addi t i y&tean prpviedecefthibei eatch comteebhedisianrseret threnf | axeti pghduri ng
snoki ng. The el ectricall heg%,ed, cigarette can con(grrgsg vari,ous sor bgﬂts .
By pro¥idi htPTHe I &00FTTy PN THES | orihg  PEFEESe2hddPER Vé PPt h =2°

pr ef er aldat HicBlL I ZeBes@dase caret 0 Ntght atdearbof thee fflavering umkilkathe
flavoring-rel ease additive rgaches t he lf | avor i (g%trel ease, er’rggrat re, tBhe

f | avor PP STt UpRefoF atit’yS8 ub SR EAT 128 TR L 5P EY eRLRE T8 bel Rg 5ot Bt by “and
t hus dergidriabl-ngleaddcaddidient carhesweby daotkefadeeese) ycaffeoliag thkeease
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o a snoker i n a controlled.manner during puff cycles of..the cigar A
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sor benteladea flemperahgrel easlge 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

0 addition, Dbecause 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.

A preferred embodiment of an electrical smoking system
comprises a lighter and at least one electrically heatted cigarette

5 including at least one sorbent and a flavoring-release additive.

A preferred embodiment of a method of making an electrically
heated cigarette comprises incorporating a sorbent and a flavoring-
release additive into an electrically heated cigarette.

Another embodiment relates to an electrically heated cigarette

0 having a flavoring-release additive in a tobacco mat, a sorbent in a

filter éomponent and a tobacco plug free of flavoring-release

additive.



additive into an electrically heated cigarette. Another enbodi nent rel ates
t o an electrically heated cigarette having a flavoring-rel ease additive in
a t obaccowoabgs/msmarbent i n a filter conponent and a tebaaBmopbosglf ree of
flavori.ng-rel ease additive .BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1
illustrates a preferred enbodi nent of an electrically heated cigarette for
use in an electrical snoking systemwith the cigarette in a partially
unassenbl ed condition. 5 FIG 2 illustrates the electrically heated

ci gar eBRIEFS RERARLATFMGOF1 THR P 1d%Senbl ed condition with one end of the

cigarette contracting; o .340R: P ege Rlran-&l echrdLdldnt aperat eghddighican 19f
the el ectrical snoking system Fli 3 illustrates another preferred

enmbodi Feaitedof cigpietdleectdr cadd yihedleFlECHA! 671 e STEFIRG e SYR-Sh BLERt FPEal

smoki ng; LR Wht B g8 igh 9aretd & dn1a4d Padtdialiln . unassenbl ed condi ti on.
FIG 4 iTlustrates a preferred enbodi nent of_ an_electrical spoki gg system
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a heat @nFECELGEe Sof StPRe RIS rdfcaf™ s AORFHY Gy d¥e PG BETAI P ED DESERIBTI ON

OF PREEERREDR ENVBORLMENTSvABeg!| ectrically heated cigarette includes one or
nore sorbents and at | east one fIavorilgergrefor fectin Iogvor taste
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] or m ,
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electrically operated lighter.
5 FIG. 5 illustrates the electrical smoking system shown in FIG.
4 with the cigarette withdrawn from the lighter.
FIG. 6 illustrates a heater fixture of the electrical smoking

system.

:0 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
An electrically heated cigarette includes one or more sorbents
and at least one flavoring for affecting flavor, taste, and/or aroma
of tobacco smoke. In a preferred embodiment, the flavoring is
incorporated in the cigarette in a flavoring-release additive, which
5 preferably minimizes the release and/or migration of the flavoring in
the cigarette prior to smoking. Preferably, the flavoring is released
from the flavoring-release additive in a controlled manner during
smoking of the cigarette. The flavoring-release additive enables the
flavoring to enhance subjective characteristics of the cigarette while
jo avoiding an adverse impact on the effectiveness of the sorbent in
removing selected gas-phase constituents from mainstream smoke.
‘ lIn a preferred embodiment of the electrically heated cigarette,
the flavoring is released in the cigarette upon the flavoring-release

additive being heated to at least a minimum temperature (flavoring



JO avoi di ng an adverse inpact on the effectiveness of the sorbent in

renovi ng sel ected gas-phase constituents from mai nstream snoke. In a

pr ef err edwertbaxtisgent of the el ectrically heated cigaret eriBtwsbizavoring is
released in the cigarette upon the flavoring-rel ease additive being heated
to at least a mninmumtenperature (fla%oringrel ease tenperature) , which
occurs when a snoker draws mai nstream snoke through the cigarette . It has
been determ ned that different regions of the electri Calhﬂléy heated cigarette
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pref erged enbodigBnthe disbheeend . flavoring-rel ease additives are selectively
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different associated flavoring rel.ease tenperatures. cordingly, the
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cigarette. The flavoring-release additives can be designed to have

different associated flavoring release temperatures. Accordingly, the

flavoring-release additives can be incorporated in the electrically

heated cigarette at locations that are most suitable for providing

5w efficient release of the flavoring from the particular flavoring-
release additive.

The electrically heated cigarette can comprise one OoOr more
sorbents capable of removing selected gas-phase constituents from
mainstream smoke. By providing the flavoring in the flavoring-release

;5 additive that preferably minimizes the release and/or migration of the
flavoring in the cigarette wuntil the flavoring-release additive
reaches at least the minimum temperature, the flavoring is preferably
substantially prevented from deactivating the sorbent. Thus, the
ability of the sorbent to‘remove selected gas-phase constituents £rom

30 mainstream tobacco smoke can be maintained. Preferably, the
flavoring-release additive enables the flavoring to be effectively
delivered to a smoker in a controlled manner.

As used herein, the term "sorption" denotes filtration by
adsorption and/or absorption. Sorption is intended to encompass

35 interactions on the outer surxface of the sorbent, as well as



ability of the sorbent to renove sel ected gas -phase constituents fromO
mai nstream t obacco snoke can be maintai ned. Preferably, the

fl avori ngvoeb@aag77addi ti ve enabl es the flavoring to be etCfraBidosedsg17
delivered to a snoker in a controlled manner. A s used herein, the term
"sorption"” denotes filtration by adsorp?ion and/or absorption. Sorption is
i ntended to enconpass interactions on the outer surface of the sorbent, as
wel | asinteractions within the pores and channels of the sorbent . In other
wor ds, anteorderns withimubbe apeess d Ikhsnphes abf| FRy sorkedtdende® sithesl d
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preferred enbodi nent of th ctrically heat dcig tte 23.. However,
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15 during smoking of the cigarette. The mainstream smoke contains air
that is drawn in through the heated region of the cigarette and
through the paper wrapper.

The term "molecular sieve" as used herein refers to a porous
structure comprised of an inorganic material and/or organic material.

20 Molecular sieves include natural and synthetic materials. Molecular
sieves can sorb molecules of certain dimensions, while rejecting
molecules having larger dimensions.

FIGS. 1 and 2 illustrate a preferred embodiment of the
electrically heated cigarette 23. However, it should be understood

25 that the electrically heated cigarette can have other configurations
suitable for smoking in an electrically powered Ilighter. The
electrically heated cigarette 23 comprises a tobacco rod 60 and a
filter tipping 62 Jjoined together by tipping paper 64. The tobacco
rod 60 preferably includes a tobacco web or 'mat' 66 folded into a

30 tubular form about a free-flow filter 74 at one end and a tobacco plug
80 at the other end.

An over wrap 71 surrounds the tobacco-containing mat 66 and is
held together along a longitudinal seam. The over wrap 71 retains the
mat 66 in a wrapped condition about the free-flow filter 74 and

35 tobacco plug 80.



el ectrically heated cigarette 23 conprises a tobacco rod 60 and a filter
ti pping 62 joined together by tipping paper 64. The tobacco rod 60

pr ef er ablwoio@usEs a t obacco web or 'nmat' 66 fol ded i ntroTaBtowhodzar7 f or m
about a free -flowfilter 74 at one end and a tobacco plug 80 at the other
end. An over wap 71 surrounds the tobatco-containing mat 66 and is held
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. The
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mayls the free-flow filter 92 is tubular and transmits air with very low
pressure drop. The mouthpiece filter plug 94 closes off the free end
of the tipping 62.

The cigarette 23 optionally includes at least one row of
perforations 12 adjacent the free end 15 of the cigarette 23. The

20 perforations can be formed as slits 17, which preferably extend
through the over wrap 71, the mat 66 and the inner wrap 84.

To further improve delivery, at least one additional row of
perforations 14 comprising slits 17 can optionally be formed at a
location along the tobacco plug 80. The perforations 12 or 14 may

25 comprise a single row or a dual row of slits 17. The number 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.

Optional holes 16 provided in the mat 66 are covered by the
over wrap 71. The perforations 12, 14 can be used to approximate

30 desired delivery levels for the cigarette 23, with the holes 16 being
used to adjust delivery with a lesser effect on the RTD

The cigarette 23 preferably has a substantially constant
diameter along its length. The diameter of the cigarette 23, 1like

more traditional cigarettes, is preferably between about 7.5 mm to 8.5
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the slits 17 can be selected to control the resistance to draw (RTD) al ong
t he si de wll2b&/@g877uhe ci garettes 23 and the delivery. OptiraBzios/babes 16
provided in the nat 66 are covered by the over wap 71. The perforations
12, 14 can be used to approximate o des?red delivery levels for the
cigarette 23, with the holes 16 being used to adjust delivery with a | esser
effect on the RTD The cigarette 23 preferably has a substanti a}kIE const ant
di amet em a$@nghdt stheefgERET TRRL dFaterer SEEtERedi BRPEIISE 3,59 P%‘?lé a
traditianalGlhoanstiiesechs hefgy ahbyibet ween about 7.5 mmto 8.5mm so that
the el ectrical snoking system 21 provides a_snoker with a famliar "nouth

feel " during $#SkiTRP2CTRe ToBEEC P2 RTMPED LY TBRIBFGS c Sipr | Cut®TiFler
of a typjcalaiblindaobst ebageess, ssah as hhends comprising hright,, Buibey,
and Oriental tobaccos together vvith,}}f%pti onal |y, reconz_tti tuted toq;%%%ggdand
ot hér ehd BhPYREnt $OPRAEPEII HGITT ti'Onat: ci FdrePEetY 1 avbree e

free-flowddddera®? Andrt he chautdpbesentd | t piclpldigg94radet prefleralyayeroened
together as a conbined plug with a plug wap 101. The plug wap 101 is

pr ef er abl3" % Sor ous, | owwei ght plug wap. The conbined plug is attached to
t he tobacco raghe6Groy-ther tipidig opapes Ghe. mAstdpserd beid talbowdugt Be are

electrically heated cigarette 23 can conprise one or .opre sqQrbents t
remove REREPHASY JOASET T EFT ST Torhccd ke P 1e 45 He3pt BBY

e "&6rbEnt "Can "COpIT sé
one;Or T\ ep Py OlSsprater iial prebesagly whimdrduehadoe -saiake gamgf wowap . | NThe

preferred enbodi nent, the sarbent is activated carbon. For_ e e,
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filter,sor activated carbon particles |oaded on fibrous material or paper.
The activated carbon can.be.in varjous.forns._ i i par:t.i L b ,
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through which tobacco smoke can flow. In a preferred embodiment, the
sorbent ig activated carbon. For example, the sorbent can comprise
activated carbon granules located in a wvoid in the filter, or
activated carbon particles loaded on fibrous material or paper. The
20 activated carbon can be in various forms including particles, fibers,
beads, and the like. The activated carbon can have different porosity

characteristics, such as a selected pore size and total pore volume.
In another preferred embodiment, the sorbent is one or more
suitable molecular sieve sorbent materials. Molecular sieve sorbents
25 that may be used in the electrically heated cigarette 23 include, but
are not limited to, one or more of the zeolites, mesoporous silicates,
alumino phosphates, mesoporous aluminosilicates, and other related
porous materials, such as mixed oxide gels, which may optionally
further WO-A-01/80973, which is incorporated herein by reference in

30 1ts entirety.

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

35 and shaped pores, which can significantly affect the properties of



sui tabl e nol ecul ar sieve sorbent materials . Ml ecul ar sieve sorbents that
may be used in the electrically heated cigarette 23 include, but are not
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phosphates , mesoporous alum nosilicates, and other rel ated porous

materi als, such as m xed oxi de gels, wdilch may optionally further

WO A-01/80973 , which is incorporated herein by reference inits entirety.
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the the crystal chemical data [Na;(Al;Siz;0:25) tetragonal, P4,22]. These
two zeolites are thermally stable at temperatures up to about 800°C,
allowing them to be incorporated in cigarette filters and/or the

20 tobacco rod of the electrically heated cigarette 23.

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.

25 For example, sorbent fibers can be iﬁpregnated with at least omne
sorbent.

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

30 smoke. .

The sgorbent can. be incorporated in one or more locations of the
electrically heated cigarette 23. For example, the serbent 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

35 or alternatively be incorporated in the tobacco plug 80.
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The fibers can have a length of fraoam about 10 mcrons to about 200 crons,

forléxaﬁ%FﬁpcaV1tY fibers impregnated with particles of one or more sorbent
materials, or alternatively continuous activated carbon fibers. The
fibers preferably have a diameter 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.

20 In another preferred embodiment, the fibers are bundles of nomn-
continuous fibers, which are preferably oriented parallel to the
direction of mainstream smoke flow through the electrically heated
cigarette.

The filters 150 including fibers 152 can be formed, for example,

25 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

30 to about 30 mwm.

The filter 150 including fibers 152 can be incorporated in the
electrically heated cigaretté at one or more desired locations.
Referring also to FIGS. 1 and 2, in a preferred embodiment, the filter
150 can be substituted for the entire free-flow filter 92. In another

35 preferred embodiment, the free-flow filter 150 can be substituted for



I n another preferred enbodi ment, the fibers are bundl es of noncontinuous
fibers, which are preferably oriented parallel to the direction of
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filters 150 including fibers 152 can be forned, for exanple, by stretching
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formed sl eeve 154 during the filter making process.- The fornmed filter can
be sizesl byrtintiaf thea Thesi-feel| SAGERT Por exBipl é11tde £PPt P8 & Have

a length of fromnabout 5 npte abaut. 30 My, Tha kil ber 386;insleadibagwbifer s

152 can be i ncorporated in the electrically heated cigarette at one or nore
desi r edtheoc aréorfs.owref dtstng74al 8o t 6hEl aputipapee 2 F11EFRE a PPREf éfr eP” 1T

embodi neg. dihgabhl (ere 150680 Becsubsikhbuted for-dhgaentisae fnee Fiover
filter 9 anot her preferred enbodinent, the free-flow filter 150 can b
e subst13Utmeeitorblypdiad on GRMeHRr fFUREteIGHAHY tedotoThRaF (9% &Pe1885 84N

be in C(@%tfe({tterw A (he € rredbitdw t Re1fEpeohl oM f il dBii 244, bpasddsi aned shekween
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gas. A sufficiently low packing density and a sufficiently short
fiber length are preferred to achieve such filtration performance.

The amount of sorbent used in preferred embodiments of the

electrically heated cigarette 23 depends on the amount of selected

20 gas-phase constituents in the tobacco smoke and the amount of the
constituents that is desired to be removed from the tobacco smoke.

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,

25 menthol, mint, such as peppermint and spearmint, chocolate, licorice,
citrus and other fruit flavors, gamma octalactone, vanillin, ethyl
vanillin, breath freshener flavors,lspice flavors, such as cinnamon,
methyl salicylate, linalool, bergamot oil, geranium oil, lemon oil,
ginger oil, and tobacco flavor. In a preferred erﬁbodiment, the

30 flavoring is menthol and optionally at least one mint flavoring.

As described above, the flavoring-release additive can have
different st'ructur.es and compositions in the electrically'heated
cigarette. In one preferred embodiment, the flavoring-release

additive is in the form of beads. The beads preferably encapsulate
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struct uggekihe flavoring can be released fromthe beads in a nore uniform
renner ST 00 STOKLG PEPL TR, S0 LIE SETDSS) L bl S
adj ust edemperature at which 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
20 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
25 cigarette. Consequently, the flavoring is preferably gubstantially
prevented from migrating din the cigarette, reacting with other
substances in the cigarette or with the environment, and deactivating
sorbent present in the cigarette.
The beads can have any desired éhape, such as different regular
30 and irregular shapes, including round, square, rectangular, oval,
other polygonal shapes, cylindrical, fibrous, and the like. The beads
cén have various sizes. Preferably, the beads are microbeads having a

maximum particle size of 1less than about 25 microng, and more

preferably less than about 1 micron. Decreasing the size of the beads
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a mninmumtenperature at which the flavoring is released of at |east about
400C , swwb 20&/@Bout 40 OC to about 150 0C . The beads pcotBmisHI3617
flavoring from exposure to undesired substances in the atnosphere (e.qg.,
anbi ent air, inside a package) and unddsired substances in the cigarette,
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flavoring-rel ease additive is heated to a sufficiently high tenperature
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heat edcigarette 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 cam

5o preferably comprise up to about 20% of flavoring. The cigarette canm
comprise, for example, from about 1 mg to about 15 mg of flavoring.

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 temperature at which the flavoring is released fromm

15  the beads and into the cigarette during smoking. For example, the
beads can be disposed in the tobacco rod 60, in the wvoid 90 between
the tobacco plug 80 and the free-flow filter 74, on one or more
surfaces of the free-flow filter 74, on or in the mat 66, and/or on ox
in the inner wrap 84 surrounding the tobacco plug 80.

30 In another preferred embodiment, different bead compositions
having two or more different minimum flavoring-release temperatures
can be incorporated at two ‘or more locations in an electrically heated
cigarette that reaches different temperatures at such locations during
smoking. For example, beads having a first flavoring release

35 temperature can be located at a first location in the cigarette that



cigarette conprises, based on the total weight of tobacco in the cigarette,
up to about 20% and nore preferably about 10%to about 15% of the beads.
For exanpwe,o@/m@smarette containing 100 ng of tobacco prefraszbkyoseont ai ns
up to about 20 ng of beads. The beads can preferably conprise up to about
20% of flavoring. The cigarette can cdiprise, for exanple, fromabout 1 ng
to about 15 ng of flavoring. In a preferred enbodi nent, the beads are

di sposed in at |east one location in the electrically heated cigarette 23
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e o e oD bR 0, e L | B RS, STEARg.cl @
pr ef er abl yesdrouinel 0hdapsaboiindgl 584tenfiai hend | avoteagt. dme alprvetrénged The
enbodi ggggﬁsuag%i}cui_:}l magggiaﬁsullvraéﬁesrably comprises a binder, which can be,
for example, one or more of carraghenan, gelatin, agar, gellan gum,
gum arabic, guar gum, xanthum gum, and pectin. Other materials known
20 in the art that can improve the film-forming characteristics of the
encapsulating material or enhance its stability can optionally be
added to the film. In a preferred embodiment, the £film has a
substantially homogenous composition in which flavoring is
substantially uniformly distributed. By such structure, the flavoring
35 can be released from the film in a more desired manner duri.ng smoking.
The film encapsulating material provides a barrier to the release of

the flavoring. ‘

Depending on the composition of the film, the minimum
température at which the film releases the flavoring can be
j0 adjusted/selected. A film comprising one or more of the above-
described binders preferably has a minimum temperature at which the
flavoring is released of at least about 50°C, such as ‘up to about

120°C. The film protects the flavoring from exposure to undesired

substances in the cigarette and atmosphere and substantially prevents



ment hol and optionally also mnt. .5 The filmtype flavoring-rel ease
additive preferably conprises at |east one encapsulating material and at

| east onewDl2asoua8T7g. The encapsul ating material preferalpcy/Bmpoises a

bi nder, which can be, for exanple, one or nore of carraghenan, gelatin,
agar, gellan gum gum arabic, guar gum® xanthum gum and pectin. O her
materials known >0 in the art that can inprove the filmformng
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printing eel” appl caPtlon, gravure prrnting, ink jet
selected surfaces of one or more selected components of the
electrically heated cigarette. The coating i1s preferably dried to
remove water and/or other solvents and form a solid £film having
degired dimensions. Exemplary processes that can be used to prepare
20 the films are described in US-A-3 006 347 and commonly-owned
US-A-4 715 390, each of which is incorporated herein by reference im
its entirety.
The electrically heated cigarette 23 preferably comprises am
amount of the film that releases a desired amount. of the £flavoring
:5 during smoking of the cigarette. In a preferred embodiment, the
electrically heated cigarette comprises,. based on the total weight of
tobacco in the cigarette to which the film.is applied, up to about
20%, and more preferably about 10% to about 15%, of _the film. Fox
example, if the film is applied to the mat, the weight of tobacco
30 contained in the mat preferably is the weight basis for the amount of
the f£ilm. If the film is applied to the mat and to the tobacco plug,
the total weight of tobacco contained in the mat and the tobacco plug
preferably is the weight basis for the amount of film applied in the

cigarette. Preferably, the weight of tobacco contained. in the mat is

357 the weight basis for the amount of film applied to the mat, and the



application, and the like. In a preferred enbodi nent, an enul sion,
suspension or slurry conprising the binder, flavoring, and optional

addi ti veswoo@r@agamed and then applied as a coating to egcersroososersel ect ed
surfaces of one or nore selected conponents of the electrically heated
cigarette. The coating is preferably dri’ed t o renove water and/or other
solvents and forma solid filmhaving desired di nensions. Exenplary
processes that can be used to prepare the filnms are described in US-A-3 006
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In another preferred embodiment, different flavored films
having two or more different minimum flavoring-release temperatures
can be incorporated at different locations in an electrically heated
cigarette, where during smoking of the cigarette, the temperatures at

20 the different locations exceed the minimum release temperatures of the
different films.

In another preferred embodiment, the flavoring-release additive
is an inclusion complex. The inclusion complex comprises a "host
molecule," and the flavoring is the "guest molecule" in the inclusion

25 complex. The inclusion complex provides for controlled release of the
flavoring in the cigarette during smoking. In a preferred embodiment,
the flavoring is a lipophilic organic flavoring, which preferably
concentrates within a hydrophobic .cavity of the host molecule.
Suitable flavorings include, but are not limited to, menthol, mint,

30 such as peppermint and spearmint, chocolate, licorice, citrus and
other fruit flavors, gamma octalactone, wvanillin, ethyl vanillin,
breath freshener flavors, spice flavors, such as cinnamon, methyl
salicylate, linalool, bergamot oil, geranium oil, lemon oil, ginger
0il, and tobacco flavor. In a preferred embodiment, the £lavoring

35 includes wvanillin and gamma octalactone. In a preferred embodiment,



wap 71, the weight of the inner wap 84 and/or over wap 71 is the weight
basis for the amount of the film In another preferred enbodinent, the film
can be prwbanessads77shr edded and incorporated in the tobaecwiptewgo@e17 and/ or
ot her selected |ocations that reach the flavoring rel ease tenperature . In
anot her preferred embodi ment, different’®|avored filnms having two or nore
different mninumflavoring-release tenperatures can be incorporated at
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fIavorlng mat er IS mxe W|th a selected cyclodextrin in
molecules and is readily available. Beta-cyclodextrin has a ring

ore

structure of the linked subunits with a three-dimensional torus
configuration including a hydrophobic cavity with a 7.5 A diameter and
hydrophillic upper and lower edges.

20 The minimum temperature at which the inclusion complex
comprising a cyclodextrin releases the flavoring is preferably at
least about 60°C, such as from about 60°C to about 125°C. By
incorporating the flavoring in the inclusion complex, the flavoring
can be protected from exposure to undesired substances 1in the

25 cigarette and the atmosphere release and/or migration of the flavoring
is preferably minimized until the flavoring-release additive is heated
to the flavoring release temperature during smoking of the cigarette.

The inclusion complex is preferably in powder form. The powder

preferably has maximum size of less than about 200 microns.

30 The inclusion complex can be made by forming an agqueous
golution of beta-cyclodextrin and the flavoring. The inclusion
complex can be recovered from the solution in pewder 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

35 suitable process. The inclusion complex powder can alternatively be



solution. The flavoring resides inside the cyclodextrin ring structure. The
cyclodextrins and flavoring are typically coprecipitated, filtered, and
dried. Alwbaseymabodextrin, beta-cyclodextrin and ganmma- egechBzexbeseiy i ncl ude
si x, seven and ei ght gl ucopyranose subunits, respectively. In a preferred
enbodi nent, the inclusion conplex conpri%xses betacycl odextrin, which can
desirably acconmmpdate a wi de variety of guest nolecules and is readily
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over wrap or mat, up to about 15%, and more preferably less than about

8%, of the inclusion complex. For example, if the inclusion complex

is applied to the mat, then the weight of the mat preferably is the

weight basis for the amount of the inclusion complex applied to the

20 mat. If the inclusion complex is applied to the mat and the over

wrap, then the total weight of the mat and the over wrap preferably is

the weight basis for the amount of the inclusion complex applied to

the mat and the over wrap. The weight percent of the inclusion

complex that is applied to the mat and/or over wrap can be the same or

25 different. In a preferred embodiment, the cigarette comprises from
about 1 mg to about 50 mg of flavoring.

In a preferred embodiment, the inclusion complex 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

30 released from the inclusion complex in the cigarette during smoking.
For example, the inclusion complex can be disposed on the inner wrap
84, mat 66, and/or the over wrap 71.

In another preferred embodiment, the electrically heated

cigarette comprises two or more different types of £lavoring-release

35 additives, for example, a bead and a film and/or an inclusion complex,



sel ected surfaces of selected conponents of the electrically heated
cigarette. Exenplary processes that can be used to apply the inclusion
conpl ex iwotb&/mbkeatrically heated cigarette are descri lped/mBrosomseon! y-
owned US-A-5 144 964, which is incorporated herein by reference inits
entirety. The electrically heated cigardtte 23 preferably conprises an
anount of the inclusion conplex that provides a desired anmount of the
flavoring in the cigarette. In a preferred enbodi nent, the electrjcall
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to lighter 25. Once the cigarette 23 is inserted, the smoking system 21
ig used in a similar manner as a more traditional cigarette, but
without lighting or smoldering of the cigarette 23. The cigarette 23
is discarded after smoking.

20 Preferably, each cigarette 23 provides a total of at least
eight puffs (puff cycles) per smoke. However, the cigarette 23 can be
constructed to provide a lesser or greater total number of available
puffs.

The 1lighter 25 includes a housing 31 having front and rear

25 housing portions 33 and 35, respectively. A power source 35a, such as
one or more batteries, is located within the rear housing portion 35
and supplies energy to a heater fixture 39. The heater fixture 39
includes a plurality of electrically resistive, heating elements 37
(FIG. 6). The heating eletﬁents 37 are arranged within the front

30 housing portion 33 to slidingly receive the cigarette 23. A stop 183
located in the heater fixture 39 defines a terminal end of the
cigarette receiver 27 (FIG. 2).

Control «circuitry 41 in the front housing portion 33

selectively establishes electrical communication between the power



provide further controlled release of the flavoring during snoking. FIGS. 4
and 5 illustrate a preferred enbodi nent of an el ectrical snoking systemin
whi ch pr evern@m4erdodi nents of the electrically heated ecgaBawserseen be
used. However, it should be understood that preferred enbodi nents of the
electrically heated cigarette can be used in electrical snoking systens
havi ng ot her constructions, such as those having different electrically
powered |ighter constructions. The electrical spoking system 21 includ an
el ect ri 68FFSE it @@ Pgar eF tPTE3 O4ndhe Perisidll ELPTgHt R 25V The W Garstte
23 is cggggg,uct ed to be inserted into and renoved froma cigarette receiver
27, which is open at a front end portion 29 of the lighter 25. Once t
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heat er fsiei?{sg‘_rjev%§q ﬁ&%&@scﬁaﬁ) r afl tpyfeﬁlsg%‘f &% (FEARRY gsi)t%l i VRS fatihg
el eaent $13% (FAG obohr. ughe heatiiengoel efent slrf3% ame tarer anigedent ¢ h2h ble a
front housjng portion to slidingly recei,ve_the ci.garette 23. o) 83
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rear howsidagwlr tpartidh aB2t he tHousharge3dl fistwonsid.uct@get @ctuated by the
15 sensor 45, the control circuitry 41 directs electric current to an
appropriate one of the heating elements 37.

In a preferred embodiment, an indicator 51 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

20 information. The indicator 51 preferably includes a liquid crystal
display. In a preferred embodiment, the indicator 51 displays a
selected image 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

25 cigarette. For example, 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 éigarette
23 can inciude a metallic element (not shown), which can affect

30 inductance of the coil winding 1102 such that whenever a suitable
cigaretté 23 1s inserted into the receiver 27, the detector 57
generates a signal to the circuitry 41 indicating the cigarette is
present.. The cdntrol circuitry 41 provides a signal to the indicator

51. When the cigarette 23 is removed from the 1lighter 25, the



be opened and closed to facilitate replacenent of the power source 35a.
Preferably, the front housing portion 33 is renovably attached to the rear
housi ng pwot2nesn48H4by mechani cal engagenent. Referring toThHB805603617 N a
preferred enbodi nent, the control circuitry 41 is activated by a puff
-actuated sensor 45, which is sensitive?d2o either changes in pressure or
changes in the rate of air flow that occur upon initiation of a draw on the
cigarette 23 by a snoker. The puff -actuated sensor 45 is preferablt)ée 23
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element 37 are electrically connected to the opposite poles of the

power source 35a as selectively established by the controller 41. An

electrical pathway through each heating element 37 is established,

20 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 connection ring 110

provides a common electrical connection to each of the end portions

25 56b. In a preferred embodiment, the ring 110 is connected to the

positive terminal of the power source 35a through a connection 123
between the ring 110 and a pin 105.

Preferably, the heating elements 37 are individually energized

by the power souice 35a under the control of the control circuitry 41

30 to heat the cigarette 23 preferably eight times at spaced locations

about the periphéry of the cigarette 23. The heating renders eight

puffs from the cigarette 23, as is commo.nly achieved with the smoking

of a more traditional cigarette. It may be preferred to activate more

than one heating element simultaneously for one or more or all of the

35 puffs.



The heater fixture 39 supports an inserted cigarette 23 in a fixed relation
to the heating elenments 37 such that the heating el enents 37 are positioned
al ongsi dewbheosnisgamett e 23 at approxi mately the sane | oeatriiBmof/oizseach
newly inserted cigarette 23 . In a preferred enbodi nent, the heater fixture
39 includes eight nutually parallel heater elenments 37, which are disposed
concentrically about the axis of symetry of the cigarette receiver 27. The
| ocati on where each heating el enent 37 touches a fully inserted CI arette
23 is referr et dichsesi Aigsurhed hebr@adesotPr phY dRleharPténe 24P, tRTEUFRown
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control circuitry 41 to heat, the ci are te 23 ef erab ht tjmes._ at
spacedTlﬂ%ﬁca‘fe?gb’Lr%l o FerEREE pje?llb#c-?rrgegf Phe® & gl?ffaettetre é%o I%‘r?et t?egne ch
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cigarette without combustion of the cigarette papex, mat or tobacco.
The heater foot print 95 can consistently locate along the tobacco rod
60 at the same predetermined distance 96 from the free end 78 of the
tobacco rod 60 for every cigarette 23 that is fully inserted into the
20 lighter 25.

Preferably, the length of the tobacco plug 80 of the cigarette
23, the length of the heater footprint 95, and the distance between
the heater footprint 95 and the stop 182 are selected such that the
heater footprint 95 extends beyond the tobacco plug 80 and superposes
:5 a portion of the void 91 by a distance 98. The distance 98 is also
referred to as the "heater-void overlap" 98. The distance over which
the remainder of the heater footprint 95 superposes the -tobacco plug

80 is referred to as the "heater-filler overlap" 99.
The length of the void 91, tobacco plug 80, and the
30 distribution of the perforation holes 263 may be adjusted to adjust
‘the smoking characteristics of the cigarette 23, including adjustments
in its taste, draw and delivery. The pattern of holes 263, the length
of the void 90 and the amount of heater-filler overlap 99 (and.heater—
void overlap 98) may also be manipulated to adjust the immediacy of

35 response, to promote consistency in delivery.



puffs . The heater fixture 39 includes an air inlet port 12 00 through which
air is drawn into the lighter. A pressure dr-op is induced upon the air

ent eri ng woeoddgbtrar such that the puff sensor 45 is opecatiBwesb@EBeIECOgNi Z€
initiation of a puff. The range of pressure drop induced is selected such
that it is within the range of pressur’® drop detectable by the pressure
sensor 45. The length of the tobacco plug 80 and its relative position

al ong the tobacco rod 60 is preferably sel ected based on the constéucti n
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deactivation of the sorbent while the cigarettes are stored in a
cigarette pack. If the carbon paper is located in a cellulose acetate
tube, the activity level of the carbon could be degraded due to the
adsorption of triacitin by the carbon. The carbon paper is available

10 from Schweitzer-Mauduit, and filter plugs comprising the poly-
propylene sleeve and carbon paper are obtainable from Filtrona.
Electrically heated cigarettes containing a sorbent comprising creped
carbon paper in a poly-propylene sleeve, located in a filter of the
cigarette, exhibit -desirable RTD.

15 FIGS. 7 and 8 show other preferred embodiments of an electxically
heated cigarette 23 including a filter 150. The filter 150 comprises
a sorbent in the form of creped carbon paper and a poly-propylene
sleeve 154 surrounding the creped carbon paper. .In FIG. 7, & Ifree-
flow filter 74 is in contact with (i.e., abut) a free-flow filter 92,

50 which is in contact with (i.e., abut) the £filter 150, which is in
contact with (i.e., abut) a mouthpiece filter plug 94. Alternatively,
in FIG. 8, the free-flow filter 74 is in contact with (i.e., abut) a
solid segment 151, similar to the mouthpiece filter plug 94, whkich is
in contact with (i.e., abut) the filter 150, which is in contac<t with

15 (i.e., abut) the mouthpiece filter plug 94.



of the void 90 and the anmount of heater-filler overlLap 99 (and heatervoid
overlap 98) may al so be mani pul ated to adjust the i medi acy of response, to
pronote cwoekm@grey in delivery. Electrically heated ci gacetnsassaseor ding to
preferred enbodi nents can provi de advant ages. By encapsul ating one o r nore
added fl avorings, especially volatile25 avoring, the flavoring <s) can be
retained in the cigarette until it is snoked. In addition, the 5 flavoring
is preferably tenperature released in a controlled manner during snoking,
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paper is;digeabaddrnaapget! ul nsecasetiatea tubeomhhiel pchinedt ystevelecof skhe
carbon coul d be degraded due to _the adsorptjaqn of triacitin by the cagbon.
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150, wWhigherit@nicBd shelf life and maintenance of its activity level.

Menthol flavoring is preferably provided in the form of a
temperature sensitive powder, such as a multi-stage dried (MSD)
powder. By using additive materials in the form of temperature

10 sensitive powders such as MSD powders, the additive materials can be
stored with reduced migration properties and can be controllably
released upon an application of a predetermined stimulus wmechanism,
such as heat. Thus, the additive materials din the temperature
sensitive powders such as MSD powder can have decreased levels of

s evaporation and migration over time within the smoking article because
of the properties rendered by the use of temperature sensitive powder.
Suitable menthol-containing powders can be obtained from Mane SA
located in Le Bar Sur Loup, France.

In a MSD process, additive materials are generally formed by

30 spray drying, fluid bed drying and/or belt drying in multiple steps to
form MSD powder. In order to maintain the effectiveness of the
additive materials, the drying is completed at low temperature, where
the temperature is effective to dry but does not harm the additive
materials being dried. For example, if the MSD powder contains a

35 flavorant, then drying temperatures used in making the MSD powder are



contact with (i.e., abut) a nmouthpiece filter plug 94. Alternatively, in
FIG 8, the free-flow filter 74 is in contact wwth (i.e., abut) a solid
segnent hsd,206s/03817ar to the nout hpiece filter plug 94, wcTiBivoseo3sr cont act
with (i.e., abut) the filter 150, which is in contact with s (i.e., abut)

t he nout hpiece filter plug 94.1n an emfodi nent, flavoring-rel ease additive
is located in the tobacco mat, which surrounds the tobacco plug. The

t obacco plug is greferably free of flavoring-rel ease additive, i ch g | ows
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As the powder is temperature sensitive, the powder contains and
reduces migration of the additive material until a temperature change
occurs, such as when heat is applied. For example, a flavorant

0 additive material in a temperature sensitive powder in a cigarette can
be used for encapsulating and/or isolating the flavbrant from other
parts of the cigarette, such as a sorbent, until a sufficient amount
of heat is applied to release the flavorant from the temperature
sensitive powder.

15 Consequently, the temperature sensitive powder can be used
effectively in smoking articles, which include sorbents, where the
additive materials would otherwise be sorbed by the sorbents. The use
of temperature. sensitive powder allows additive materials to be
released upon smoking of a cigarette while not being released during

o storage, and also allows for the additive materials to modify smoke
properties from the cigarette.

Using additive materials, such as flavors, in temperature
sensitive powders, such as MSD powders, in a smoking article provides
advantages particularly for cigarettes containing sorbents. By using

15 the temperature sensitive powders, such as MSD powders, in cigarettes



In a MSD process, additive materials are generally formed by so spray
drying, fluid bed drying and/or belt drying in nultiple steps to form MsD
powder. |woaoebanst7e maintain the effectiveness of the aedirtiBwesomsserial s,
the drying is conpleted at | ow tenperature, where the tenperature is
effective to dry but does not harmthé’additive materials being dried. For
exanple, if the MSD powder contains a s flavorant, then drying tenperatures
used in making the MSD powder arebelow the fl avorants 1 vol atili zatio
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The terms "releasably disposed" or "controllably released" are
used herein to refer tc the containment and controlled release of
additive materials properties from their MSD powder form. In the MSD

0 powder form, the additive materials are sufficiently contained to
substantially avoid or minimize unwanted migration, such as, for
example, during storage of the smoking article with the MSD powder
therein. Thisg term also includes, but is not limited to, the additive
materials in the MSD powder form being wmobile enough to be

5 controllably released when, for example, the MSD powder is subjected
to heat or combustion.

The MSD powder is a temperature sensitive powder, as mentioned
above, where the additive materials can emanate from the MSD powder
due to melting or other heat interactions with the powder. The

0 temperature sensitive characteristics of the additive materials and
the other constituents of the MSD powder allow for the additive
materials to be coritrollably released with heat. For example, if
liquid wmenthol 1is incorporated into a MSD powder, where starch in

combination with a MSD process is used to form a MSD powder, the



additive materials would otherw se be sorbed by the sorbents. The use of
tenperature sensitive powder allows additive materials to be released upon
snoki ng oloaoeigserette while not being rel eased during @csiuBregezeend al so
allows for the additive materials to nmodify snoke properties fromthe
cigarette . Using additive materials, 88ch as flavors, in tenmperature
sensitive powders, such as MSD powders, in a snoking article provi des
advantages particularly for cigarettes containing sorbents. using i the
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materials in the VED powder foLrLbelng mobile enough to be

The MSD powder may be formed by any suitable MSD powder forming

technique, such as spray drying, fluid bed drying and/or belt drying,

where the drying is completed at temperatures below the melting or

volatilization levels of the additive materials and/or the MSD powder,

20 in order to produce additive materials in dried powder form. Should
too high a temperature be used, the additive material and/or the MSD
powder may melt or volatilize during processing and cause
agglomeration of the MSD powder or release of the additive materials
from the MSD powder form.

25 MSD powder with additive materials therein are formed by a multi-
stage drying process. In an exemplary multi-stage drying process, an
additive material is provided in liquid form, and then sprayéd through
pressure nozzles or a rotary atomizer into heated air at a firét
temperature to form droplets, where the heated air removes excess

30 liquid to form semi-dried droplets. Next, the semi-dried droplets are
fed into a secondary drying area, which is heated at a second
terﬁperatﬁre different from the first temperature, where the secondary
drying area is used to remove excess liquid and dry the semi-dried
droplets into MSD powder. In this way, liguid or wviscous products,

35 such as liguid menthol (with emulsifiers and spray dryable products)



5 controllably rel eased when, for exanple, the MSD powder is subjected to
heat or conbustion. The MSD powder is a tenperature sensitive powler, as
ment i onedwehosmsmwher e t he additive material s can emanatreT/iBmos/bd361VED
powder due to nelting or other heat interactions with the powder. The ,o0
tenperature sensitive characteristics @° the additive materials and the
ot her constituents of the MSD powder allow for the additive materials to be
controllably rel eased with heat, For exanple, if liquid nenthol is
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the drying occurs in two stages. First, the sprayed mixture can be

sprayed through a heated air drier at a first temperature to remove a
majority of the liguid. Second, the sprayed mixture can be dried at a
second temperature for removing the remainder of the liguid from the
20 powder. Preferably, the first temperature is hotter than the second
temperature to reduce any damage that may be caused by prolonged
exposure to the higher temperature while allowing for efficient drying
of the final product. By using a plurality of temperature stages, the
additive material can be encapsulated and dried to a MSD powder, where

25 the additive material is releasably disposed in the MSD powder.
A tobacco mat is preferably formed by using a paper making-type
process to form a base web while concurrently or thereafter applying a
tobacco flavor material onto the base web. In the first portion of
this process, tobacco strip is washed with water and the golubles are
30 collected for use in a later coating step. The remaining (extracted)
tobacco fiber is used in the preparation of a slurry that will be used
in web/paper forming techniques to form the base web. To strengthen
the base web, carbon fibers may be added to the slurry by dispersing a
stock of carbon fibers in water and adding, for example, sodium

35 alginate, to promote dispersion. The carbon fiber dispersion is then



fromthe MSD powder form MSD powder with additive materials therein are
formed by a nulti stage drying process. In an exenplary nulti-stage drying
process, WO 2aeisgide material is provided in |iquid formcraBzhos/beselsprayed
t hrough pressure nozzles or a rotary atom zer into heated air at a first
tenperature to formdroplets, where thé®heated air renpves excess liquid to
formsem-dried droplets. Next, the sem -dried droplets are fed into a
secondarg@dryi ng area, which is heated at a second tenperature iffereg;1
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emul sifier, such as nodified food starch, to form an enul sion. .Th dditive
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may be executed off-line separate from the production of the base web.
During or after the coating step, flavors that are conventional in the
cigarette industry are preferably added. Pectin or other
hydrocolloids are added, preferably in a range of between 0.1 to 2.0%
20 by weight of the tobacco mat, to improve the coatability of the
slurry.
A preferred method of incorporating a flavoring-release additive
such as MSD powder into a tobacco mat is provided, where the tobacco
mat includes a flavoring-release additive such as MSD powder in a
25 layer on the tobacco mat for controlled release when a cigarette
incorporating the tobacco mat is smoked. A preferred method includes
forming a tobacco mat by forming a base web, then applying a slurry of
a flavoring-release additive such as MSD powder and a liguid,
preferably water, onto the base "web, where the base web includes
30 ground tobacco. The slurry' can be spread across the tobacco mat.
Finally, the slurry can be dried through exposure to ambient air, or
can be dried by applying heat to the slurry, where the temperature of
the heat applied is effective to not melt or volatilize the additive

material in the flavoring-release additive.



exposure to the higher tenperature while allowng for efficient drying of
the final product. By using a plurality of tenperature stages, the additive
mat eri al wenodm4ggapsul ated and dried to a MSD powder, poltaBmoSo0d3aer
additive material is releasably disposed in the MSD powder. A tobacco mat
is preferably formed by using a paper meki ng-type process to forma base
web while concurrently or thereafter applying a tobacco flavor nateri al

onto the base web. In the first portion of this process, tobacco strip is
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A preferred method of making an encapsulating film on a tobacco

mat containing MSD powder is also provided, where the film allows
20 further reduction in migration of additive materials in the MSD powder
into a smoking article. By providing the film, the MSD powder can be
further isolated from other portions of a smoking article or other
smoking articles when packaged together thus reducing any interaction
between the additive material and the other portions of the smoking
25 article. The preferred method includes forming a tobacco mat, then
spraying a film onto the mat with a spray nozzle where the temperature
of theé film in the spray nozzle 1is between 120°F and 160°F, more
preferably about 140°F, during spraying. Next, the film can be put in
a drier to expedite .and complete drying, where the temperature in the
30 drier does not cause the film or the MSD powder to melt, burn or be
otherwise adversely affected.
' A preferred embodiment of making a cigarette with MSD powder is
provided, where the MSD powder allows for controlled release of
additive materials to the cigarette when the cigarette is smoked. A

35 preferred method includes grinding tobacco and removing the tobacco



by wei ght of the tobacco mat, to inprove the coatability of the slurry. A
preferred nethod of incorporating a flavoring-rel ease additive such as MsD
powder i nwo 2a0¢i@aBmeco mat i s provi ded, where the tobaccecmB2oiomncdsddes a
flavoring-rel ease additive such as MSD powder in a |layer on the tobacco nat
for controlled rel ease when a cigaretted ncorporating the tobacco mat is
snoked. A preferred nethod includes formng a tobacco mat by form ng a base

web, then applying a slurry of a flavoring-release additive such as_MsSD
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powder for a cigarette is provided, where the MSD powder allows flavor
components of tobacco smoke to be releasably disposed in the tobacco
mat . A preferred method includes forming a tobacco mat with MSD
powder incorporated therein by mixing the MSD powder with tobacco,
20 then forming a tobacco mat from the mixture. Preferably, the tobacco
isl ground or reconstituted tobacco such that the tobacco and the MSD
powder are miscible prior to forming the tobacco mat from the tobacco
and the MSD powder.
Preferably, the tobacco mat is formed such that the width of the
25 formed tobacco mat is greater than a width of the tobacco mat used in
a cigarette. For example, a tobacco mat can be formed about 12 to 18
inches wide.
Additionally, a film can optionally be .sprayed onto the tobacco
‘mat using a spray nozzle, where the film is preferably heated to
30 liquefy the f£ilm material. For example, if carrageenan is used for
the film, the carrageenan can be heated to between about 120°F and
160°F, more preferably about ~140°F to provide a desirable spraying
viscosity. Next, the film can be driedlin ambient air, or a dryer or

a vacuum may be used to enhance the drying process.



mat cont ai ni ng MSD powder is also provided, where the filmallows further
reduction in mgration of additive materials in the MSD powder into a

snmoki ng awbi2edemesBy providing the film the MSD powder eemiBmoswissirer

i solated fromother portions of a snoking article or other snoking articles
when packaged together thus reducing &3y interaction between the additive
material and the other portions of the snoking article. The preferred

met hod includes formng a tobacco mat, then spraying a filmonto the mat
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when the, gl gar eth® donismpkesksiAdar.ef erred method includes grindi ng t obacco
and renoving the tobaccoliquid, also known as the concentrate tract
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powder, CEL, glycerine and/or pectin c be formed on the se b ta form
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wher e i}b}ﬂﬂ&ﬁDtbomﬂertcﬂthIﬂétavo]Preferably, the first bobbin is lLocated a
distance away from the second bobbin, where the distance al lows for
the film to dry prior to being rolled into the second bobbin.
Preferably, the film is applied in several lines onto the tobacco
0 mat, where surface tension spreads the film across the surface of the
tobacco mat. Optionally, heat can be applied to the film and the
tobacco mat to dry the film while the tobacco mat is wound toward and
onto the second bobbin; however, preferably, the distance bet ween the
first and second bobbins is a distance effective to allow dxrying of
5 the film between the first and second bobbins without the use of added
heat. For example, a distance effective to allow drying of a £film
made of carrageenan on a tobacco mat about 16 inches wide, is about 33
feet between the first and second bobbin rolls.
Similarly, inclusion complexes comprising beta-cyclodextrin,
o e.g., for non-menthol cigarettes, are preferably incorporated into
tobacco mats, as disclosed above, to provide encapsulated flavor that
has reduced storage migration properties with controlled release
properties. _
The invention méy be embodied in other specific forms without

5 departing from the spirit of the invention. Thus, while the invention



conponents of tobacco snoke to be rel easably disposed in the tobacco mat

A preferred nethod includes formng a tobacco mat with MSD powder

i ncor por avecoddnaseisn by m xi ng the MSD powder with tobaecwesidosmosbor mi ng a
tobacco mat fromthe m xture. Preferably, the tobacco is ground or
reconstituted tobacco such that the tabacco and the MSD powder are m scible
prior to formng the tobacco mat fromthe tobacco and the MSD powder
Preferably, the tobacco mat is formed such that the width of the formed

t obacamsmabeks gibhterrathdn andi dédsofibede tobaeceondandgssedifh averyar®tte.
For exanple to co t n . o] 2 .18 inch kH8naes
Additﬁ%%%????gae?$$§¥%%%§bpg?bﬁgfl%Qﬁgﬁgﬁggygﬁa%n?%&F%gl?%ﬁafﬁﬁmﬁat %sing a
spray mgzpkepadbeteetdia filkhris gepdweriall fravated toventdeef §st petf fPRyR
nater%glthFOé Q%&gple, if carrageenan is used for the film the carrageenan
can be*hea edl?o et ween about 120 OF and 160 OF , nore preferably about
140 OF to provide a desirable spraying viscosity. Next, the filmcan be
dried in anbient air, or a dryer or a vacuum nay be used to enhance the
drying process. After the tobacco mat is forned (and the filmformed if
ciesired) , the tobacco mat can be slit or cut into sizes for use in a
snoking article. For exanple, if the tobacco mat is to be used in a
standard sized non- traditional cigarette, such as cigarettes used in 5

el ectrically heated cigarette snoking systens, tobacco mat w dths of about
23.2 mm woul d be desired. Another nethod of formng a filmon a tobacco mat
inclu_ding MSD powder for a cigarette is provided, where the drying process
for the filmis part of a tobacco mat rolling process. A preferred nethod o
includes formng a first bobbin of tobacco mat including the MSD powder
prior to the forming of a filmthereon. The tobacco mat fromthe first
bobbi n can then be unwound fromthe first bobbin to a second bobbin and
wound onto the second bobbin for later incorporation in a cigarette.
Between the first and second bobbins as the tobacco mat 5 travels fromthe
first bobbin to the second bobbin, a filpp can be



applied to the tobacco mat. Preferably, the first bobbin is | _ocated a

di stance away fromthe second bobbin, where the distance al |ows for the
filmto dwp 20060387740 being rolled into the second bobbi rcTRBEOSVE@SEIY, the
filmis applied in several lines onto the tobacco o mat, where surface
tension spreads the filmacross the surface of the tobacco mat. Optionally,
heat can be applied to the filmand ttre tobacco mat to dry the filmwhile

t he tobacco mat is wound toward and onto the second bobbin; however,
preferably, the distance between the first and second bobbins is a distance
ef fecClead™$o allow drying of s the fil mbetween the first and second

bobbi ns without the use o f added heat. For exanple, a distance effective
to allow drying of: a fil mmade of carrageen on t t about, 16

i nched -wi dé® | §180 Ca%%Yf elé?g%% WESRPERET | rSF and sée)ig%cﬁc T55bbi - roﬁl%.

Si mi | akkyem| NEdugsii@ingonpl exes conpri sing beta-cycl odextrin, o e.g., for
non- ment hol cigarettes, e _ref%'ably i ncorporated into tobacco mats, as
di scl osed &bove?St oPr 89%%n£’nca§1psul ated fla.vor that has reduced storage
m gration properidrasgwéteaent addleider elredsdipgopdr t 1east. qiRe LAPEPEI®H may
b e enbodied jn oth specific for .t houtL. rt.l hgd t of
the | MPSREFORLS This LPRnEr - CHET vt SAnaaoREen F| bt r &red and”dosbri bed
i N aceendapseadiitdiveané s hpeekdr techeiisedt nemininun LsmpeEddEiczed t hat

vari ati ons and changes nmay be nade therein wthout departing fromthe
invention as set forthi in the clainms .Clains 1 . An electrically heated
cigarette fioe ancetentaliigahesnokimigaspstemt comdm dirngherain &8t SeHeent

sor bent ; agd aﬁiféeavo%ng-rel ease additive including at | east one flavoring
rel eas@PE-T 1 He G 8ct i cal | y heated cigarette upon the flavoringrel ease
additive being heated to at least a mninmumtenperature. 2 . The

el ectrjcally heated ci e i , ofWErBinh 1t hghsaLkentel soaBéhvat ed
carbort.” 3 . eeagFg]é ér‘—jlg'ggl F‘%gﬁgtgtgﬁgi%g?e?te oa?ng aim1l , wherein the

sor bents zeolite.

5

4. The electrically heated cigarette of Claim 1, wherein the

flavoring is (i) menthol, or (ii) vanillin and gamma octalactone.

5. The electrically heated cigarette of Claim 1, wherein the
o flavoring is at least one flavoring selected from the group consisting
of menthol, mint, chocolate, licorice, fruit flavors, gamma
octalactone, vanillin, ethyl wvanillin, breath freshener flavors, spice
flavors, 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-release additive is in the form of beads.

7. The electrically heated cigarette of Claim 6, wherein the beads
.0 comprise a binder selected from the group consisting of palm oil,
konjac gum, hydroxypropylcellulose, xylitol, zein, sorbitol, maltitol,

and hydroxypropylmethylcellulose.

8. The electrically heated cigarette of Claim 6, wherein the beads

5 have a maximum particle size of less than about 25 microns.



is zeolite. 5 4 . The electrically heated cigarette of Caim1l , wherein
the flavoring is (i) nmenthol, or (ii) vanillin and ganma octal actone. 5 .
The el ectwoeaddosstreat ed cigarette of Claim1 , wherein trhe/mBdkeseri ng is
at |l east one flavoring selected fromthe group consisting of menthol, mnt,

chocol ate, licorice, fruit flavors, gamma octal actone, vanillin, ethyl
vanillin, breath freshener flavors, siﬁ ce flavors, nethyl salicylate,
| i nal ool , berganot oil, geraniumoil, lenon oil, ginger oil, and tobacco

flavor. 5 6 . The electrically heated cigarette of Claiml , wherein the
flavoring-rel ease additive is in the formof beads . 7 . The electrically
heat ed ci ganet @ cofr @117 heatebieceyardtie beads aio Gonphiesein phadéeads

selected fromthe group, consistin f m_ Oj a nj m
hydr o¥¢BEoPyPEEITAT BRES YT i 1761, Oge?%s,spgg?ﬁi %ﬂ())cl" é«r)'rLaJIm??fo " and

hydr oxypropyl net hyl cellulose . 8 . The electrically heated cigarette of
CGaim6 , wherein the heads !5 have a ' tticle shzenof. less ddhan
about 195 mi'&Forfs-S§tTt %I%%??elcgacfjl%?r%gg glé@c?ggr etté g'lfh d aicr%g SWher ei n
t he beadsdhaye ahsadorum paeidit eo§i zebefcdess t ham &Beatricadlor oReatefip.

The electrically heated ci Lette i , ich conpr~ises, based on
t he tdztlﬁlarﬁ}é]:%htupogot %}B%%%gﬂlhntblyhgg%?@c?)rf%gfllf/g\gl}%(eat ed cigarette, up to
about 20% by wei ght of the beads. 11. The electrically heated cigarette of

Claimgeé , erei.n the ads_ ¢ ri i ght a % theias

f1 avoring. V@f e‘ﬁl‘?éﬁ?%%ﬁ’f g%‘?a}%r;?éhé% ggg%%,%a%tct%gﬁ QSC':I gi@%&gg,g qv:\ﬁ%r ein the
m ,ni rasmctreEpebatwright supboutad@BC2ah &t Fbebéiasowng -di sposed in at | east
one location in the electrically heated cigarette that reaches at least 5
about 400C during snoking of the cigarette. 13. The electrically heated

ci gar etx.e afheCledient 6igalihehefniefheldragtiscart Clisifosed " Peralt g &S 3™ i n

a void between a {obgcco pldbg and anbrgeadd oxd i higfoseania beeesbb@wone
filter, S 8 tobaccoz cont ai ni ng mat,
location in the electrically heated cigarette that reaches at least

5 about 40°C during smoking of the cigarette.

13. The electrically heated cigarette of Claim 6, wherein the beads
are 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,

o and/or on an inner wrap surrounding the tobacco plug.

14. The electrically heated cigarette of Claim 1, whereira the

flavoring-release additive is a £ilm.

s 15. The electrically heated cigarette of Claim 14, wherein the film
comprises a binder selected from the group consisting of carraghenan,
gelatin, agar, gellan gum, gum arabic, guar gum, =xanthum gum, and

pectin.

o 16. The electrically heated cigarette of Claim 14, wherein the film

has a thickness of less than about 150 microns.

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



o and/or on an inner wap surrounding the tobacco plug. 14. The
electrically heated cigarette of Claim1l , wherein the flavoring-rel ease
addi tive we wodidsds 5 15. The el ectrically heated ci gar ectrasmis/@saim 14,
wherein the filmconprises a binder selected fromthe group consisting of
carragtaenan, gelatin, agar, gellan gumy, gum arabic, guar gum xanthum gum
and pectin. io 16. The electrically heated cigarette of Caim 14, wherein
the filmhas a thickness of |ess than about 150 microns. 17. The

el ectrigal ly, O?ea%lg%tﬁ»&gg{f}t egléﬁéj SigheLée o WOE CB1 LONPIY | SRrasedeonriihe

total weight acco inthe electrically lieated s5 cigarette, up to
about 209y swei ghtwedfohtherf Fe mbgit PRe @f &dier iféarpyinteat ed cigarette of
Claim 14, wherein the filmconprises by weight up to about 20% of the
flavoring. 19. The electrically heated cigarette_of Caim14, wherein the
filmislin sHredelattioral lpoheqtrd giseretbal Py Réated &i gatdteie &fectal
14, whejein, the gty rupt enperature is about 5Q0C, and the filmis

di sposed in at least one location in the electrically heated cigarette that
reaches at |east about 500C during snoking of the cigarette. 21. The

el ectrigal | yrheatsd cigarett enab: & aidiydder wherg nciden fidlan | sneisiposerei n
a tobacco plug, on an inner wap surroundia\%g t he tobacco pl.ug, on. a,

t obacconEBtal nfepeRat i andporrteitar (6ber a&@ur?l&ﬂhdﬁ%gdf%oﬂ in o3t
The el egtgdically heatedncigaratt @188t 8 @My 1 heatblr eidatdte that reaches
flavoring-rel ease additive is an inclusion conplex which includes a host

nol Bcul @ ARPSthePPravd Cngur $na iRt Inof 6dtA €18A%EHE i ncl usi on conpl ex.
23. The electrically heated cigarette of Caim 22, wherein the host

nol ecul e is beta-cyclodextrin. 24, The el ectrical Igﬂﬁheat ed cigar e&t e O{fﬁ
O ai m 221 - whieh eUifvFisaslY pasRebrigieehbt gt 6faHh BrerMrap ardforl * 1t

|l ess than RaPbsd®%eRY vetgbiced bheg) NnehusONifA&EPl @Xap surrounding the
tobacco plug, on a tobacco-containing mat, and/or on an over wrap

15 surrounding the mat.

22. The electrically heated cigarette of Claim 1, wherein the
flavoring-release additive 1s an inclusion complex which includes a
host molecule and the flavoring is a guest molecule in the inclusion

20 complex.

23. The electrically heated cigarette of Claim 22, wherein the host

molecule is beta-cyclodextrin.

25 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 of the inclusion complex.

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

30 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
disposed in at least one location in the electrically heated cigarette

35 that reaches at least about 60°C during smoking of the cigarette.



25. The electrically heated cigarette of Caim22, wherein the inclusion
conpl ex conprises up to about 20% of the flavoring. 26. The electrically
heat ed ciwereddmsofi C ai m 22, wherein the m ni mum t enperatrusmossozabout 600C
, and the inclusion conplex is disposed in at |east one |location in the
electrically heated cigarette that reaches at |east about 60 OC during
snoki ng of the cigarette.27. The el ect”%i cally heated cigarette of Claim?22,
wherein the flavoring-rel ease additive is disposed on an inner wap

surroundi ng_a tobacco, pl.ug, on_a tobacco-cont ajni mat ,,-.an am over
wrap sttr ogﬁ?ﬁ nﬁl?ﬁ‘é”r%ﬂg’ SR%Fe h& arERE T c%fl yg%élg?e&zéi ggl?éelf(ét)lgl o?h% ai m
1, whersgidrihbBersnidentadas thivbets. d2@osEhe cal eot Lhvear | yriwat e wingaret e of
Claim28, wherein the fibers_ g are caontinyo or -..cQpt i nuo [ :
30. ThePRAEE A8l | yhet gt&%&cﬁcé?%%nt%g 1!81[‘L H% 31%%’2861?&(&? er gﬁn %ﬁe%f%e?gégre

i mpr egnatefhnaihy @ie heast one sorbent. 5 31. A method of making an
electrically heated cigarette according to Claim1l , conprising
incorporating into an electrically heated cigarette (a) the at |east one
sor bentg . anthé Bl ethei t4dBortiaagedet tgmetagdicti Ceaimdl udhageht tendorgaet
flavorjng releasable in the electrically heated cigarette upon the

fl avor}%gfﬁbeelrgase additive O being heated to at |east the m ni num
tenperature . 32. A nethod of snoking the electrically heated cigarette of

Caiml , c ri.si_ng.heat.i oLt f e t+4d cahkyebhgatiod Gibgagette
to forfi Srmﬁlé aenl c&rg%ma%%yt ea%s?%oﬁieé%tgﬁg%@t ﬁgégfezcr:glt'r i%(h:lal ly heated !5

ci gar edte,cdrhénsondent noeroenpynetus| EaBerdne sel ect ed gas- phase constituent
from mai nstream snoke . 33. An electrical snoking system conprising: a
lighter; and so at |east one electrically heated cigarette including: at

| east ®Me sOhbesitectandadly | kareongloalesdse cAdEleiv e/ nePedrhY %1?6|%§§Fsone

are impregnated with at least one sorbent.

5 31. A method 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 ome flavoring releasable in the
electrically heated cigarette upon the flavoring-release additive

0 being heated to at least the minimum temperature.

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 dfawing the smoke through the electrically heated
15 cigarette, the sorbent removing at least one selected gas-phase

constituent from mainstream smoke.

33. An electrical smoking system, comprising:
a lighter; and
30 . at least one electrically heated cigarette including:
at least one sorbent; and ‘ .
a flavoring-release additive including at least one
flavoring which is releasable in the electrically heated cigarette
upon the flavoring-release additive being heated to at least a minimum

35 temperature.



flavoring which is releasable in the electrically heated cigarette upon the
flavoring-rel ease additive being heated to at least a mninum5 tenperature
. 34. An elvechedmesi’uy heated cigarette, conprising: at | eagstBmoso@ervent ;
and at | east one flavoring-release additive in a formselected fromthe
group consisting of beads, film and an i ncl usi on conpl ex, each
flavoring-rel ease additive including at 33 east one flavori ng releasable in
the electrically heated cigarette upon the fI avori ngr el ease additive being
heated to at | east a, mninmumtenperatur he .el ectrically heated

ci gar et 8% of M SAEIA CAWNE AT S Els?T%Vorl ng Ifl%lflesa%sn@ ‘addi tive conprises at
| east two fl avorifg-rel2asaecadastddnitesana the form of beads, film and/or an

i nclusion conmpl ex, each fl avor reI eas addi ti,ve i ' t
%.}g%']o ease ad 1tb\§é’ gxg g 951];1{ e{(eel%cte

m ni mum terrperatu"f‘"e £2%hi CIF t rifg s refeased during shoking o
t he el eet&i cald y@ecaigedc@mg&tehgeoﬂ@ems rretfhlbrd, okndraking nahuel @t sdneaieky

heat ed ci arete accordin i.m 34, ng.in r n o1

el ect ri 8aFty THEXPEH LT ar ‘%c? afm east n%]ongtsog ée% %tﬂledg%jbaw t ﬁega
| east oaeléalsamrel 5103 rtﬂheaas]aecatdmcanw hratheé togamesftebeansn $he nflaimyieg-an
i ncl usi on conpl the fl.avori

|
overt Posa oGl r b7 Pe e brted REaRe1Bant  Winihth CoiatlurBast one

eated cigarette upon the
flavoring-rel ease additive bel ng heated to at |east the mninmumtenperature

37. A peth d of_.snm I}(fllggl 31%' %&I‘I ?ar%tggatoefd gllggl\(rget§@ ofnain 34

éOITpI‘ISFFIgh |ngapor ctrically heate jarette to form
snmoke afiladsdEnigngel bessnekéit ivoughmitiees ealt r Least th@at@@V@Fgmeﬁ]@asﬁhe

sorbent renoving at |eas e _se p opst istuents &f OBmplex,
mai nst r 85 %l%s 1%8£h%hgefojg eg?r%}gg{i%y qggr{ledta]lgiﬂgeoarrcettelof Jaimi =

wher ei nethle Sorbenngevapedsesddieped karinsn apépéfer%rf@immﬁetém%’@f
carbon %?p IIEI:LCh l Ocaél%@ollrgnﬁef)gl:yel%’a%%ﬁl Qe e@r?{cﬁqln‘é{"&h the EQQ@Eleﬁél'lya

filter the"el et rical ated cigarette. 3 The €l ectrically heated
ci gar et heaodd Cigemette. wher ein the

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 least one
flavoring-release additive in the form of beads, film, and/or an

20 inclusion complex, the flavoring-release additive including at least
one flavéring releasable in the electrically heated cigarette upon the
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 ellectrJ".cally heated cigarette
to form smoke and drawing the smoke through the electrically heated
cigarette, the sorbent removing at least one selectéd gaé—phase
constituent from mainstream smoke.

30
38. The electrically heated cigarette of Claim 1, wherein the sorbent
comprises creped carbon paper, wherein the creped carbon paper is
located in a poly-propylene sleeve, which is located in a filter of

the electrically heated cigarette.



flavoring-rel ease additive is located in a tobacco mat, which surrounds a
tobacco plug. 40. The electrically heated cigarette of Caim39, wherein
the tobacwo 2pdeagsizs free of flavoring-rel ease additive. péTaBXi0s003617
electrically heated cigarette of Clai4m 39, wherein the flavoring-release
addi tive conprises an inclusion conplex conprising beta-cyclodextrin
incorporated into the tobacco mat. 42. The electrically heated cigarette of
fC: aim 41, V\Qgreirﬂ thle flavoring-rel ease additive conprises non-nent hol
avoring. . e electrically heated cigarette of,.Claim 39, : e
f1 avor i*g- r diNeas 8l &&fdiGove Yottt scégﬁﬁig't%f? stogfge C&?l“@dnip’omd@\rg%aﬁ dde
I 'ncor p%@b@@ii\;ﬁl&ﬂeﬁ@et obagtoivat is 44ocFhedel ect ra catdbpdreat edtei garith e
of Caim 43, erein the f{ avoring-rel ease additive conprises ment hol
f1 avor iSHgTousds @& GoGarEPtR_ G- an el ectrical snoking system conprising: a
t obacco rod conprising a plug of tobacco adjacent a first end of said

tobacco rod, a tubul ar, tgbacco t. di.spos about j.d t ghac a
f1 adori4dy r&@as@lﬁﬁﬁ%qaggyl o%%é%&l af'o aéregtg:led ggba(?:%&qnna?;g' ngfh teggufg?e

t obacca gmakcbnglugliing fact chactevort ngordlieameatdfigaste partial |y surroundi ng
a void |located within said tobacco rod; said tobacco plug being essentially
free of flavoring release additive; at |east sone of said flavoring rel ease

addi ti \qq.adjﬁmentglsadngidaailg sbheas=d ochearetteas@dbl €lfimomi8ai ditssisdéc ot Pt
portion_into,said void upon, heatin id t s J1at [ ;
achi eve LayoriRdat 512 sF) aa\rlé(%rlt ng,of sl gy Qg?fﬁ:é)ldﬁa cAYIEROE P raSi AP

v C
ed tobacto response fromsaid cigarette.
10 beta-cyclodextrin incorporated into the tobacco mat.

42. The electrically heated cigarette of Claim 41, wherein the

flavoring-release additive comprises non-menthol flavoring.

15 43. The electrically heated cigarette of Claim 39, wherein the
flavoring-release additive comprises a multi-stage dried powder

incorporated into the tobacco mat.

44. The electrically heated cigarette of Claim 43, wherein the

20 flavoring-release additive comprises menthol flavoring.

45. A cigarette of an electrical smoking system comprising:
a tobacco rod comprising a plug of tobacco adjacent a first end
of said tobacco rod, a tubular tobacco mat disposed about said tobacco
25 plug and a flavoring release additive located along said tobacco mat;
said tubular tobacco mat including a tobacco mat portion at least
partially surrounding a void located within said tobacco rod;
said tobacco plug being essentialiy‘ free of flavoring release
additive;
30 at least some of said flavoring release additive adjacent said
void so aé to be releaseable from said tobacco mat portion into said
void upon heating of said tobacco mat portion so as to achieve an

immediate flavored tobacco response from said cigarette.



