WO 20061048774 PCTAB2005/003617 ELECTRICALLY HEATED CIGARETTE INCLUDING
CONTROLLED-RELEASE FLAVORING RELATED APPLICATIONS s This application is a
continuation-in-part of U.S. Serial No. 10/695,760, filed October 30, 2003, which claims priority under
35 U.S.C. 1w@tmadi@sProvisional Application No. 60/422,497 entitled ELHETTBRIGHBYIHEATED
CIGARETTE INCLUDING CONTROLLED RELEASE LAVORING and riled on October 31, 2002, the
entire contents of which are hereby to incorporated by reference. BACKGROUND Traditional
cigarettes are smoked by lighting an end of a wrapped tobacco rod and drawing air predominately
through the lit end by is suctiopiacCarmoatiipieE8ATRD of IRaREFGAR tINCLERINGNal cigarettes deliver
smoke as a result of combustion, dufiRg Ve DRIECEEE COMBESHIEFat temperatures that typically
exceed 800C during a puff. The heat of combustion releases various gaseous combustion products

and distillalxg%ﬂ%’g t%ég?g&g%ﬁg these gaseous products are drawn 20 through the cigarette, they
cool and condense to form an aerosol, which provides the flavors and aromas associated with

smokirfg. TraditidhgiciRetesarioduce SidestFeai SRidkEdutmgPefbldefing tetwésh idtffsNOnce lit,
they normally/ars fulbo consimed mrdiscarded, Relightingiai traditopakeigarette-is: possible; batis 25

not desirabje for. subjunctive reasens inclyding flavor, faste and .adqy, Anglternative, tothe: morg
traditional cigarette Is the electrically heated cigarette used in electrical smoking systems. As
compared £ HAHHIGHAF SigaFEHER. elIAERFSORNYSytbm S S5 SIGHAANY HERtEe SIS
smoke, andaisd permhibsmokersdo suspéndzand reintigtersmokinigasdesired.iExemplaneebsctrical
smoking systems are disclgseddnllS;A=6 026 820; US-A-S 988 176; US-A-S 915 387; US-A-5 692
326; US-A-5 692 525; US-A-5 666 976; US-A-S 499, 636; and US-A-S 388 594, each of which is
hereby 35 incorporated by reference in its entirety. Electrical smoking systems include an electrically
powered lighter&sdan electrically heated

Traditional cigarettes are smoked by lighting an end of a wrapped
tobacco rod and drawing alr predominately through the lit end by
15 suction at a mouthpiece end of the cigarette. Traditional cigarettes
deliver smoke as a result of combustion, during which tobacco is
combusted at temperatures that typically exceed 800°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 provides the flavors and aromas associated with smoking.
Traditional cigarettes produce gidestream  smoke during
smoldering between puffs. Once lit, they normally are fully consumed
or discarded. Relighting a traditional cilgarette i1s 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 disclogsed in US-A-6 026 B20; US-A-5 988 176;
US-A-5 515 387; US-A-5 682 526; 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 Thereby

a5 incorporated by reference in its entirety. Electrical smoking systems

include an eléctrically' powered lighter and an electrically heated



WO 2006/048774 PCIY182005/003617 2 cigarette, which is constructed to cooperate with the lighter.
It is desirable that electrical smoking systems be capable of delivering smoke in a manner similar to
the smoker's experiences with traditional cigarettes, such as by providing an immediacy response
(smoke delivé&9 206€0¢8Titg immediately upon draw) , a desired level of detvempithabosarrelates with
FTC tar level), a desired resistance to draw (RTD), as, well as puff-to-puff and cigarette-to-cigarette
consistency. Volatile flavorings have been. incorporated in traditional cigarettes to add flavors and
aromas to mainstream and sidestream C, tobacco smoke. See, for example, US-A-3 005 347; US-A-3
236 244; USiA3 844 796hUS:AL3 426781 IntS 8072835 d 18- Al Rl 51390} 1gB:A:S 137 034;

US-A-S 144,964;-and USrA6 322 859; and \WR:AQ) /80641 T he added flavorings are desirahly
volatilized when the cigarette Ls smoked. How%\!ler, vol?:tile‘flavorin%s, tend to migrate in the cigarette is
to other components and possibly tiough the &nfird Liyarette. STBAHIEHE Brifiys can Be fostHrom
cigarettes otirifg St6REye AR dREHiRitioN At ickbisasrcomditdrspricierpsmokingofithedeigarettes.
The degreesetmigration: ahwalatiie flaveriags Hka@igare&teamu%rmsmfgiffe&@ntcf@;@zﬁ@ﬁnClta@mg thg
flavoring's 20 vapor, pressure, lubility of.the flavoring in, other. components of _the cigarette, an
temperaturé:?f.arnr h%ﬁ%it@lcgo%ng?t%i%aﬁl aE Eifﬁlloy;l’; a Ig%gsel%%%tigﬁ %ﬁﬁg%cfdetcf flég\l/gr"iné%g) beost to
the side str¥am $fdke n fradrichal Tigaretiss stlavotys frattidaie peenlinesrsorated in traditional

25 cigarettes also caniechernicallyiand/orphysicaliy deterdoratednseontactiag and/ok reactingwvith
other componentsofdhe cigarette, as wellas.with the govironment,; For example, activated carbon

has been incorporated in traditional cigarettes to remove e%?s-phase constituents from mainstream

smokée’ HoweVarflavafings that e 307 BEerfifiBipbratetf it thie Sffardftes albtidittife attvated
carbon hav been atisorised by thes aktivated carbon, cloggng pares pfthe activated carbonsand

consequently deactivatingsthe agfivatedicarbon,; thereby-diminishinggts ability tqflter §obaggg smoke.

The added flavorings are desirably volatilized when the cigarette is

smoked. However, volatile flavorings tend to migrate in the cigarette

15 to other components and possibly through the entire cigarette.

Volatile flavorings can be lost from cigarettes during storage and

distribution at ordinary conditions prior to smoking of the

clgarettes. The degree of migration of volatile 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 clgarettes also can chemically and/or physically deteriorate by

contacting and/or reacting with other components of the cigarette, as

well as with the enviromnment. For example, activated carbon hag been
incorporated in traditional cigarettes to remove = gas-phase
constituents from wmainstream 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 ’activa'ted carbon,
thereby diminishing its ability to filter tobacco smoke.

For the foregoing reasons, flavorings that ﬁave been

35 incorporated in traditionmal cigarettes have not been totally



For the foregoing reasons, flavorings that have been 35 incorporated in traditional cigarettes have not
been totally 3 satisfactorily delivered to the smoker. Consequently, the flavorings incorporated in
some traditional cigarettes have not satisfactorily provided the desired taste effect to the smoker and
the flavorings' desired value to the subjective quality of the cigarette has been less than desired. Due
to the flavoring loss, the uniformity of flavored cigarettes has not been totally satisfactory. In addition,
the sorption of flavorings by sorhents in the cigarettes has deactivated the sorbents and thereby ereby
d thc'_ ability to. reduced .~.remove gas pnaS™» constituents from tobacco smoke, SUTM'fARY _view
of the above-described problems that have been encounterec in some traditional cigarettes including

flavorings;ands these alsq/inekiding.sarbents - an electdcally heatad;cigaretie Gan be prayidadswhich
includes a sorbent and a controlled-re-lease. flavoring. In accordance with an aspect of the present
invention%h%r%s?s‘ %%\(/%éél ar? %Té}ctr%aﬁ%lﬁég?g cié%lgeat%ee%%re an gfae%?ric%%mgé)ltnlgs gay/%%grrrgly
comprisiitf At1east 1€ scfventeand acfiavctinréledse Bplitvecikeluding atleastténs fiaieging
releasablednithecelectricallyo heated wigaretterapondhetflavoringrecleaseradditve heing heateddo at.

least a minimung tlemperatuge, wherein the-sorhen., comprises crepes, career, pap %a@g Whgrein the

creped carpon paper is located in a poly-propylene sleeve, which is located in a filter o the re?ectrically
heated cigaf8i& "8 preféired ®mbodient the'éctricHif Héstet digarétie EoMpHses-a sbient and
a flavoringaneofporated i theocigagettd in ao forem thatipreferablyiminiatizes releasdsand migration of
the flavoring indheGigaretia prierie smoking, for.example, abambient .condit ons, and thys, .
preferablg @in{rpizueesn eacf‘tlif\é%tion 8f thce sg&b%nt by_the flavo_ring. In addition, the flavoring preferably is
released i the &gare te i a cotn(%rgli:ed)mar?neer'durlng smoking. Consequently, the
SUMMARY
In view of the above-described problems +that have been
encountered in some traditional cigarettes including flavorings and
those also including sorbents, an electrically heated cigarette can
be provided, which includes a sorbent and a controlled-release
flavoring.
In accordance with an aspect of the present invention, there
is provided an electrically heated cigarette for an electrical smoking
system, comprising: at least one sorbent; and a flavoring-release
additive including at least one flavoring releasable in the electrically
heated cigarette upon the flavoring-release additive being heated to at
least a minimum temperature, wherein the sorbent comprises creped carbon
paper and wherein the creped carbon paper is located in a poly-propylene
sleeve, which is located in a filter of the electrically heated cigarette.
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.

A preferred embodiment of the electrically heated cigarette



flavoring preferably enhances subjective characteristics of the cigarette while the sorbent maintains its
ability to remove gas-phase constituents from mainstream smoke. A preferred embodiment of the
electrically heated cigarette 3a comprises at least one sorbent and a flavoring-release additive
including one or more flavorings. The flavoring is releasable in the cigarette upon the flavoring-release
additive being heated to at least a minimum tempeyature, which occurs during smoking of the
cigarette. The flavoring-release additive can be incorporated in various forms he electrically hew ed
cigarette. in one preferred embodiment, the flavoring-release additive comprises beads. in another
preferred @mbodsrent,ahe flavoringaetease additive énd fitm. il ¥et ahoiher prefeered échiddiment,
the flavoring-ielase V) 2006/04877 4R CJ41B20Q5/0036 171 4,additive is apdnghision complex.c
including a.selected host motlgtcullgI and the flavoring as a guest molecule in the inclusion caaplex. In
another p?é%arjrfg& embodiment, twoor more different flavor n@‘freeleaes%é1 %dlaﬁ?vees ha\(?inag di%feearlent
flavoring Feleasényite AfF@Rtaiies are Toéate doatCdifferdit lovatiisdiman deétrcatiydheatedcigarette
chat reach differenttempesratures-from each other: 1 The Havoring-releasgadditives ean,heilegated at
locations in the electrically heated Qg%arggf that reach the flavaring release tem eerat%reeffg; Ingse
flavoring-release additives. Accorgiﬁg the oyﬂavoring-releaseg additive can provide efﬁ)ment, ‘controlled
release SPtRedidWiting diitg smoking 1 THe eid&fieally Redidd ERjarst8Rah Esmprisé Yarious™
sorbents. By previdipg e flavoringnn thenflavoringareleasev additiye; ankiehpreferahly mainimizes
release andiqr migration of the,s flayoting unti the flavering:release additive;teaches 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



c 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. A preferred
embodiment of an electrical smoking system comprises a lighter and at least one electrically heated
cigarette incltip@@tdgadt one sorbent and a flavoring-release additive. APpifBRA8HWAbDdiment of a
method of-making an electrically heated cigarette cgmprises incorporating a sorbent and a flavoring-
release additive into an electrically heated cigarette. Another embodiment relates to an electrically
heated cigarette c having a flavoring-release additive in a tobacco mat, a sorbent in a filter
componeg and adobhacemplug-raeiafflavetisipreléaseuaiiditive. BRIEFtDE SCRIPTIONOFL EHE

DRAWINGS Fﬁ'}% Hlustates a preferred embediment of an electigally: hieatsdicigarette for use in an

electrical smoking sys-em, with the b\%?arette In a partiall unassgmbled condition. FI&;. (jzllustq:ates
the electrically heafed GHaFERE shBRH fF 16, 15 e 5585 mbldd Rondifion With one énd f the
cigarette faantacting-a step pieceadfan eleetricalyroperated fightansf thel lefeericaPsmaokingassstem.

FIG. 3 illustrates.anether preferred.grafodiment &fanrelectically hgatedcigaretis fordusein ap
electrical smoking system with thehci?are;[te icri]w‘% Pgrg%LIy %asgenlgé%d cor%dit%(l)n.eFa!CG}l 4 illystrates a
preferred SMbTHInTERESF aheléctical” SAToking system wi '

an éﬁ%ctrlceaily \eated cigarette inserted
into the aleetritally operatet lighter. FIG! Blilastratas the efeeticalSnikintPsystéRrshown in"RIG. 4
with the cigarette withdrawn-frenx the:lighter: F4G. 6rllystrates-a heater fixtuse of theselectrical senoking
system. FIG. 7 llustrates, a third preferred embodiment of an.glectrically heated cigargite, FIG.48

. temperatur O . - .
illustrates & Tourth preeferJr”ea ermbodiment of an electrically heated cigarette.
0 flavoring-release additive can provide efficient, controlled release

of the flavoring during smoking.

The electrically Theated cigarette can comprise various
gorbents. By providing the flavoring in the flavoring-release
additive, which preferably minimizes release and/or migration of the

5 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

o 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

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

A preferred embodiment of a method of making an electrically
heated cigarette comprises incorxporating 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
filtexr éomponent and a tobacco plug free of flavoring-release

additive.



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS An electrically hewed cigarette
includes one or more sorbents and at least one flayoring for affecting flavor, taste, and/qr aroma of
tobacco smoke. In a preferred embodiment, the flavoring is incorporated in the cigarette in a

flavoringgeiease mdditive rwhich-preferayyminimizes the release and/or migration of the flavoring in
the cigarette prior to sm?king Preferabg/, the flavoring is released from the flavoring-r_el.ease
m

additive in a_contiofiéd marmet Hurfig Smokiig GFfHe CigBRERE -FRa flaBoring- relesse Beritve
enables theaflavorinig o enhande subjeetivien characteristicsef thencigaretteswhileraveiding anadverse

impact on; the-effectivaness of the sofbentinsemoving sglacied gas-phase constituents from
mainstream smoke. In a preferred embodiment of the electrically heated cigarette, the flavoring is

released in the cigarette’ moort e Havdringreleass atiditivey b8 R REate PRI AL casl @irifnum
temperatt¥é (flavoring W@ 20064048 24 REId1B2005M00861 A rie redeasedempeeature) s Whicha occurs

when a smokerdraws mainstream, smoke through.the cigayette. It has be nﬁg‘iqe{gnrin%% that different
regions of the electrically heated cigarette reach different temperatures when a smoker draws on the

cigaretteS it A pretérret ShbadimERt Wiferent flavoring-release additives are selectively disposed at
two or more locatiofs in the ¢lectricallybeateshcigasette thatrespestivelyseacheae least theminimum
temperaiuye atwhichthe flavang is [gleased. fram the,flavoring-release agdiive disposed at that
location. By .a selectively locating one or more flavoring-release additives int gcgar&?e,“t%e
cigarette®¢ait provite effitferitl €6AGONEd t8lcaserst the Havering g Snfokidg tThe -
flavoring-re"leaseradditive can haveararious construetiens ansbeampositions apd sanbe logated at

one o mayelogatians ang; icoporated In. one o1, more components of the glectically heated
cigarette. The flavoring-release additives can be dlesi/gneofa to have
the electrically operated lighter.
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.
FIG. 7 illustrates a third preferred embodiment 6f an
electrically heated cigarette.
FIG. 8 illustrates a fourth preferred embodiment of an
electrically heated cigarette.
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 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 avoiding an adverse impact on
the effectiveness of the sorbent in removing selected gas-phase
constituents from mainstream smoke.
In a preferred embodiment of the electrically Theated
cigarette, the flavoring 1is released in the cigarette upon the
flavoring-release additive being heated to at least a minimum

temperature (flavoring



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 ao
efficient release of the flavoring from the particular flavoring- release additive. The electrically heated
cigarette canwOmri®esoTie or more sorbents capable of removing selecteetgasgpbassaonstituents
from mainstream smoke. By providing the flavoring in the flavoring -release >.s additive that
preferably minimizes the release and/or migration ot the flavoring in the cigarette until the
flavoring-release additive reaches at least the minimum temperature, the flavoring is preferably
substantially yeventedfeam-deactjvating dhe sethest. Thus, the ability of theaserbent tostemeve
selected g%gﬂaeh%%% 889' t_i%eentgif %gggénainstr_eam tobacco s_moke can be maintained. Pr_eferably,
the flavoring-release additive enables the flavoring to be effectively delivered to a smoker in a

controlled manner: As §¥8t héfsiR, theterilistiption™ HenotEsTifation by SSaihtiod andft
absorptionl Sarptienlisyinterdeddo encempass 3santerattibhsmamthe vuter seirface: of thesorbent, as

well. as WQ.2006/048774 RCT/1132005/003617 fiintergctions withinthe pores-and chaonels of the

sorbent. In other words, a "sorbent” is a substance that has the abililgy to condense or hold molecules

of other sULEIARGES GrEits SEFfaB8AhdIG thehillty TG take up otEFSibstances e, ShrdiiGit
penetratidrcef therother substarces inte iy inrrartstiuctirer oF irto it poressIEhe temhy "serbent” as

used hergip refersto gither, an: adsorbent-anabsorhentnor-a substancedbat.cansfunction as-poth an
adsorben% and an absorbent, As US(frg herein, the.term J-remove” refers to adsorption and/ot_ is

. o AVOoring-re ase e, di oge .
absorptlon of“at tfeast some porﬂon ora componenjt of mai?%tream tobacco smoke. e term :

"mainstrea®i SHioKeL inclefes e miare st gaes passing Bowit ife thar s Fdd &hd 18suffg through
the filter endi@ s the ameunt of.smeke issuing oridiavat from the maeuthr-entiela cigarette of

the flavoring during smoking.

The flavoring-release additive can have various constructions

and compositions and can be located at one or more locations, and/or

5 incorporated in one or more components of the electrically heated
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 locatiomns that are most suitable for providing

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

The electrically heated cigarette can comprise one or 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 c¢igarette until 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 tovremove selected gas-phase constituents from

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.

Ag used herein, the term "sorption" denotes filtration by
adsorption and/or absorption. Sorption i1is intended to encompass

15 interactions on the outer surface of the sorbent, as well as



_s 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 sie¥@zmelsda7matural and synthetic materials. Molecular sievespeanmsarismcéecules of
certain dimensions, while rejecting molecules having7larger 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 poweerd lighterwT be: electdcally-beated cigaretie123 eamprisesatehacco rad 6Rand a
fiter tioping bZ.Joined topether By BPiNG paReLed. The,lobaceo. fod €8 Arforalily Inclugles.a jghacco
web or 'mat’ ég 6lded into a so tubular form abolit a free-flow filter 74 at one end and a tobacco plug
80 at the oftrarle AP L&AV \ifarP PREUrfoRRd&tRetoBRcES ToRtEIAfTT mA 66 andiie ekt tdgether
along a longitudinad seamedie-ovei-wrapckk retains thecmmatg6 inranstapped:conditioneabaitdhe

free-flow filier, £4.and 35;tobacge plug 80, WQ 2006/0487 24 PCTAB2 00 5100.3 61 7,5 The. mat 66

preferably comprises a base web 58 and a layer of tobacco material 70. The tobacco material 70 can
be located H6AGTHE " indde 8 a8 o the 0tEide Surface 6 thetb 458 Wel5 68; ATth& fippBatnd of
the tobaccorod=60 stiiesrratG6 aridbthe over wraps7icare awrappetdhabeut the fregfhow fitter plag 74.
Preferably sthe tahagco plug 80 comprises a relatively short. tobacco column 82 of cut filler tobacco,
which is retained }E)%]a suréogbne%ingninneﬁuqugo 84. A void 90 is between the free-flow filter 74 and the

tobacco plug 80 e Vol is°an refilled poer]ﬁ%n oFthe tobadco fad 60 and” 10 R infuid ™ °*
comnignicaliénwwith tive tigpingf62-trdtighs ame freeflowrfiltef 74 TReESIIAGE620preferabRteopiprises
a free-flowdtes 2 smoke.

The term "mainstream smoke" includes the mixture of gases passing
down the tobacceo rod and issuing through the filter end, i.e., the
amount of smoke issuing or drawn from the mouth end of a cigarette

15 during smoking of the cigarette. The mainstream smoke contains air
that isg 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 gieves include natural and sgynthetic materials. Molecular
gleves can sorb molecules of certain dimensions, while rejecting
molecules having larger dimensions.

FIGS. 1 and 2 d1llustrate a preferred embodiment of the
electrically heated cigarette 23. However, 1t should be understood

25 that the electrically heated cigarette can have other configurations
suitable for smoking in an electrically powered lighter. The
electrically heated cigarette 23 comprises a tobacco rod 60 and a
filter tipping 62 jolned together by tipping paper 64. The tobacco
rod 60 pfeferably includes a tocbacco 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.



located ad acent the tobacco rod 60 and a mouthpiece filter plug 94 at the distal end of the tipping 62
from the tobacco rod 60. Preferably, is 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 incldeswtoast one row of perforations 12 adjacent the free eretTArtbemigarette 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 deﬁvery, 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 7_2 @, 14 fpay 28 COMMISe B1SINGenfaw oA duabsew ofalitssin Theinumberand ogxtent

of the slits 17 can be selecteg to contEc%l ‘f:,th% Orgsistance to P£§W45'Eggla£%nq é@gts;ge g\_@@omée
al hole

cigarettes 234 th& defivery. Option S 18 provided i the mat 66 are covered by thé over wrap
71. The perforafionss 12t agecay bé-ise@ 6 BshroRithars aodesired detivery1eRelsor thetigaiette 23,
with the holesd6:eing siseehto adjvst clelivery with alesserteffectonithe R kD Fhevcigarettea2d

preferably fias, 3 sybsiantially,constant. fiameiet alang islenaih. The: diameler of he-cigasgie?3, like
more traditional cigarettes, is preferably between about 7.5 mm to B.5 WO 2006/048774 _
PCT/1B2005150361 7 Uik &6 that Tie Bledifical Shoking SRESHR ST provideE a%6mEREr With §°

familiar "meutfeel; dutintghsmokiage Tireitabaece columnd82preferablycamprises cut filler of a

typical blend of tobaccgs; sush asblends comprisingkright; Burley; & and Origntal-tobacegsdegether
with, optionally, reconstituted tobaccos and other, E) end com onenot]?, @flu% traditional L:J;garette
Yy

flavors. ThB¥re-fiow fift8F95°4fid THe TotthpiBea st ﬁﬁ%ﬁ) Aré "preterably joined together as a
combined plugwithEapldg verep:t0¢a tEETheislugerpaptiePis preferably @pbrouss IwsFeighePlug
wrap. The ggmhined plug is attached to the tobacco rod 60 by the tipping paper
The tipping 62 preferably comprises a free-flow filter 092
located adjacent the tobacco rod 60 and a mouthpiece filter plug 94 at
the distal end of the tipping 62 from the tobacco rod 60. Preferably,
15 the free-flow filter 82 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 dincludes 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 xrow 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 sgelected 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 RID
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



64. As described above, the electrically heated cigarette 23 can comprise one or more sorbents that
remove gas-phase constituents of is tobacco smoke. The sorbent can comprise one or more porous
materials through which tobacco smoke can flow. In a preferred embodiment, the sorbent s
activated carban2@ep4stample, the sorbent can comprise activated carbol@ranelesogoated in a void
in the filter, or activated carbon particles loaded on fgbrous 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 embediment; thesoshentisiene osmmbiessuitablenmaelecplarsidve sarlsentwraterials. a

Molecular.sieve sorbents,. 25 that may, be used in the electrically heated cigarette 23 include, but are
not --Iimitedato, one or more of the zeolites, mesoporous silicates, alumino phosppﬁtﬁs,ﬂm%opgous

aluminosilicates, arfdbtheP7afRd Frdls miateRaRk: Strhids Mk okide gdls, whichmay optionally
further WQ:-A:02480973;mwihich is ireorporateshhbreain by referencernr 3slitgemtiveiytin & preferred

embodimept,the sorbent is one s Jngte zeglites.£eolifesinclude erystalline alupainesiicatesdwaving

pores, such as channels and/or cag/ities of uniformhgéolecul sg.erg di@ggsions. '{here are many

known un=RRF785Iite Struttiifds Raving different aized 25 and shaped pores. which can significantly

affect the pgroperties of WO 2006/048774 PCT/1B20051003617 10 these materials with regard to
sorption and separatien precesses: Molesules:cambe separatettby zeclites by sizel and shape=effects

related to the possipie orjentatipn. abihe, molgqulgs In. e poces,andlpy by diffgrences sifength of

. re zyoé QL
sorption. One or more zeolites s having pores larger than one or more selected gas phase

componentef Blyds Warisdsitstl RFRéE HfEred GarPhe Ustd intHe Elticdlly he'stdd cigdrette 23,
such that aplyiselected mglecules thatare smathenoughdopassitheéoudly théporespitbe yapkecular
sieve matebriAP_I are able to enter the cavities and be sorbed on the zeolite.

As described above, the electrically heated cigarette 23 can
comprise one or more sorbents that remove gas-phase constituents of
15 tobacco smoke. The sorbent can comprise one or more porous materials
through which tobacco smoke can flow. In a preferred embodiment, the
sorbent i1s activated carbon. For example, the sorbent can comprise
activated carbon granules located in a void in the filter, oz
activated carbon particles loaded on fibrous material or paper. The
20 activated carbon can be in various forms including particles, fibers,
beads, and thé like. The activated carbon can have different poraosity
characteristice, 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 opticnally
further WO-A-01/80973, which is incorporated herein by reference in
30 ite 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 unigque zeolite structures having different sized

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



ao The zeolite can be, but is not limited to, one or more of zeolite A; zeolite X; zeo' iae Y; zeolite K-G;
zeolite ZK-5; zeolite BETA; zeolite ZK-4 and zeolite ZSM-5. In a preferred embodiment, zeolite

ZSM-5 and/or zeolite BETA is used. ZSM-S is in the MFI structural classification family and
represented Biothi®@vystad chemical data is [Na,. (A1"Sigs 0152) "161120,REitHBee0 27036 thorhombic,
Pnma] , while zeolite BETA is in the BEA structural_classification family and represented by the
crystal chemical data [Na,(Al7Si570120) tetragonal, P4,22]. These two zeolites are thermally stable at
temperatures up to about 800C, allowing them to be incorporated in cigarette filters and/or the 2.0
tobacco rog.etthe glectrically heated cigatatte 23. I anpthenprefeiredsembodimenty tihestrbent

incorporatﬁd ﬂn CEQ?eele(c:'grilcaU;é hesaéggxciggéett%zyg@g @tggm@%sitgjggnpgﬁtioghg@@@ffects
embodimencf, the sorbent comprises, for example, activated carbon and one or,morehéranolecular sieve

materials, 58&R S theRe s cRBER dHGve S5 RO? BXAMPIE, sotbeMH5STE E5n BE iniprednated with at
least one sathent. Mictugdratis; mresoporeuss @gidiormaerapoicys mokesularsieves maglbeassed in

the electrically; heated cigareite 23, dependingen ihe selected campanenits)desirgdiehe:resoved
from mainstream tobacco 3Q smoke. The sor%jerﬂgcanabe igc%rigolrl%teeg in one or Q}%r&lﬂc%iﬁ s of the
electrically’héied dighrette 235 FoFexampie, the sorbent ¢: the tubular

& §6rbent ¢an placed in the passageway o
free-flow fitter 74 irv the fréa-floR? filten92, dirrt/oP-theSediFSFacE 902 Thee SoibEnt Gt adliftiohally
35 or alternatively he incorporatediisithe tebaeee Plug 80nYWRAMRG/04B 77 4PE THEB20(40036%7 11
FIG. 3 shows another preferred emhodiment of an electrically heated. cigarette 23 including a filter
150. The fﬁt%%iﬁfc%?#ﬁﬁsé:é “a %?:\_r[l)%#te"lc’n a‘fﬁg %?m%c%? (%frgi%e%%d fibers 1592 and a sleeve 15< , such as
paperosurroundifgeh&diberse TRasGtbertdart BePfor exAmiie, 5Re $BF Mord 8t ctivatéd taron,
silica gel, zeolite: and: other maleculas sievessiniflbrous forms: ke serbents candelsufadEfodified

materials, fzoero?g%rgplﬁi—sém?ﬁg rggglil:?ges@%ﬁggel’ SUf:H a3 a;mmrred embodiment, zeolite
78M-5 and/or zeolite BETA is used. 7Z8M-5 is in the MFI structural
classification family and represented by the crystal chemical data
15 [Na, (Alp,Sise.nO1s2) ~16H,0, with n < 27, orthorhombic, Pnma], while zeolite
BETA is in the BEA structural classgification family and represented by
the crystal chemical data [Na, (Al,81:70128) Letragomal, 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 impregnated with at least ome
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 sorbent can be incorporated in one or more locations of the
electrically heated cigarette 23. For example, the sérbent 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 altermatively be incorporated in the tobacco plug 80.



propyl silyl ,APS) silica gel. Sorbent m~ | .xtures can provide different filtration characteristics to
achieve a targeted filtered mainstream 10 smoke composition. Alternatively, the fibers 152 can
comprise one or more sorbent materials, such as carbon, silica, zeolite and the like, impregnated in
microcavity fibergpsueds7zas TRIADT6 micro-cavity fiber, as disclosed in WecA4B&60B8E8. In a
preferred embodiment, the fibers arc shaped 15 micrqcavity 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 micronsd#ec abaut 200miceensHiar exasieler20 Ireanothepreferredemboditnent;ahefibers

are bundles of non- gontinyous fibets, which, are preferably-arienteg parallel to the. dlicestion of
mainstreanlz'1 %arﬁgé; ?I%%%ﬁrouegh the electrically heated cigarette. The filters 150 including fiberg 152

can be formed°Tae8%afiple P25 By BticATG A BN dfPsERon 3 imPedis i bERY fiber nafetfdl, 2°
preferably baying, a conttolied tetakard perdilamentidenterytiemugtea pre-fofmedecpup-situ formed

sleeve 154 during the filter, making; pracess. The formeddilter cam be sized by qutting {02 desired
length. For example, the filters can have a length of from about 5 mm so to about 30 mm, The filter

15D includiftFiiBers 152 caR & cdipotated inthe SIGEIHEATY héafed Riyartte A one o More
desired locationsizReferfing alsetwFtGSstrdnd, incd prefalrediéatsodiraent, thelfilter 150i¢an be
substituted forthe entirgrfreg-flow filter 92 Jamanother3s-preferred-embadimenty the free-flowefiter 150
can be substituted for W 2006404%7 ﬁc@CI/IBZQQSéQp%%?. %% a Eg&tio&% ghe (tlre%éfjl_%\éytf_ijgerﬁgz.
The filter 150 carbe i CORAtact with i.e., abucf) fhe free-tlow filter-7- , ositioned between the free-flow
filter 74 andthéeneatpieEelfifter plug 94, or in contact with (i.e., abut) the mouthpiece 'Filter plug 94.
The filter s 150 preferablytiasadiameterssubstantially egualderthat of theouter more sorbent

materials, such as carbon, silica, zeolite and the like, impregnated
in microcavity fibers, such as TRIAD™ micro-cavity fiber, as disclosed
in WO-A-+01/80973. In a preferred embodiment, the fibers are shaped

15 microcavity fibers impregnated with particles of ome or more sorbent
materials, or alternatively continuous activated carbon fibers. The
fibers preferably have a diameter of from about 10 microns to about
100 microng. 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 non-
continuous fibers, which are preferably oriented parallel to the
direction of mainstream smoke flow through the electrically heated
cigarette.

The filters 150 including fiberg 152 can be formed, ﬁor example,

25 by stretching a Dbundle 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 wm.

The filter 150 including fibe;s 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



diameter of the free-flow filter 92 to minimize by-pass of smoke during the filtration process. The
fibrous sorbents preferably have a high loft with a suitable packing density and filler -ength such. that
parallel path-Ways are 10 created between fibers. Such structure can effectively remove significant
amounts of selectwd@azphase constituents, such as formaldehyde and/®CAGRAFIWAIE preferably
removing only a minimal amount of particulate matter from the smoke, thereby achieving a significant
reduction of the selected gas-phase constituents, while is not significantly affecting the total particulate
matter (TPM in the gas. A sufficiently low packing density and a sufficiently short fiber length are
preferred to aghieve sucl filvation: pegformance: Theransaunt ofrserbént used b preferrede  in

embodiments of the electrically heated cigarette. 23 depends,an the amouniof selected2Q.gas-phase
constituentS T Bfe t%{ateiclcolém%Ke and the amount of the conétituents that is esireg 4to bg rerygved

from the toBEccé ErRokeORs Bekefibed AbaYE, thEelcRiaIR R8hted cigaret®2S also’ comprises at
least one flayaring-retease @dditive 2Fhe) flaveringocarrtiecfor BXdrmple bie drmoréfavaiings”
including, but not limited.to, 25 menthol, mint, sueh-as.peppermintand spearmintoeherelatelieorice,
citrus and other fruit flavors, gamma octalactone, vanillin, ethyl vanillin, br%atb fresgheg@r flavors, spice
flavors, sueARSERnafion - ThethyF&alicyikte” in&fool, Bérgamot 6il- Geranium off. lemon oil, ginger oil,
and tobacem:favgr chea preferedoenypodiatent, the 30 flavoring is menthol and optionally at least one
mint flavoring. Asdescribed.abave,itheflavaring-releaseradditivercamhave  different strutturiessand
compositions in the electrically heated , cigarefte. In.one preferred. e [ t, the flavoring:release
additive is Wﬂ%{ér?grmdSFBég\és.af@e b%elé%% p?é?élt%%]f”y e%%%%sé%?eb \;&%%2%0%16%%4 , %4% C}I
PCT/IB2005/68864 7 HS-treflavéiingzand proGidefor TERIIEF reledRe GFthaTavanng in St
cigarette during:puff sycleswthe headsspreferablyscompeiseratleast onesencapsukatingsumateriad and at

least one c\alxorggi%e-lt—lg%eengr?g/sgn!'atg&mg{%{,ialwhi1e preferably removing only a minimal
amount of particulate matter from the smoke, thereby achieving a
significant reduction of the selected gas-phase constituents, while
15 not sgignificantly affecting the total particulate matter (TPM) in the
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,
c';itrus and other fruit flavors, gamma octalactone, vanillin, ethyl
vanillin, breath freshener flavors,lspice flavors, such as cinnamon,
methyl salicylate, 1linalool, bergamot oil, geranium oil, lemon oil,
ginger oil, and tobacco flavor. In a preferred embodiment, 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 electrioally’heated
cigarette. In one preferred embodiment, the f£lavoring-release

additive is in the form of beads. The beads preferably encapsulate



preferably comprises a binder, which can be, for example, one or more of palm oil, kon_jac cum,
xylitol, ze-n, hydroxypropylcellulose, sorbitol, maltitol., and hydroxy;ropylmethylcell.ulose. Other
materials ,=,m in the art that can improve the bead-forming characteristics of the encapsulating
material or enane®itgsstability can optionally :c also be added in the bead=C TR (wedessed
embodiment, the beads have a substantially homoglenous 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. is Depending on the composition of the beads, the minimum

temperaturg,at which.the.beads relessaitherflavasig canibke athusiese Beadseomiprising mmeiar more
of the above-described binders preferahly {;gygsa} minimum temperature at which the flavoring is
released oF%F I65St Abourt 4 U(J:, SGch as a%out 40C to about 150C. The beads 20 protect the flavoring
from exposure to uRBEsireGatbstaREEETAAE affiBRphefe (By., affsient &t indide™ PackayeY and
undesired substancessndhe cigarette, andepreferatlyiminimiz&neleaseandior rhitratior-efthre

flavoring until, the flavoring-release additivads heated.to.a sufficiently high temperatureduring.
smoking ofthe 25 cigarette. Consequently, the flavoring is preferabl){ sybstantiall lprgilgnied from
migrating iR the &igdretfe: reactifgisftn StHEr sﬁ%@téﬁ%%s inthe cigarette %%Wﬁﬁ@%ecé‘mﬁ}lor?r%%ht, and
deactivatingosbthent, presenttinthezcigaretie oo boadsearyhave ‘ampdesire @ Sapeisitias =

different regylar ap.and irregular shapes, including-round, squaresrectanguiar: oialy iethespodygonal
shapes, cylindrical, fibrous, and the I%ke.,T e be;ades]rl C%chavi \S/ariqcua%gfg%,P(:eag‘gra(p&,itg%%ads are
microbeads Ravifiy AP Handmum pAricie'Size 6F less thah abolt 25 microns, and more preferably less
than aboutall snicrenaBéefeasingrthe s of thebeads Wher 2oD6T0RS T TAPET/ 111 2PD37603617 14
can provide, a mQee; honragenous apgdseentsalied release of flavoring bywpiewdinilmereased suface

area of thesbu%%q:%n-gqg eyadusng%grt%nei}m %qgt:azccat.%(%jegy a%sgﬁgglesgﬁw,atthe flavoring
can be released from the beads in a more uniform manner during
smoking.

15 Depending on the composition of the beads, the minimum
temperature 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 ag 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 1is
heated to a sufficiently high temperature during smoking of the

28 cigarette. Consequently, the flavoring is preferably substantially
prevented from wmigrating in the cigarette, reacting with other
substances in the cigarette or with the environment, and deactivating
gsorbent present in the cigarette.

The beads can have any desired éhape, such as different regular

30 and irregular shapes, including round, sguare, 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 less than about 25 microns, and more

preferably less than about 1 micron. Decreaging the size of the beads



produces beads having the desired structure, composition, and size- For example, the beads can be
manufactured by extrusion, spray drying, coating, or other suitable processes. In a preferred
embodiment, the beads are formed by forming a solution, dispersion or emu " _s ion containing a
binder, flavog zne@ptidnal additives to form beads, which can be isolatdra®dodriedsProcesses for
preparing beads containing- an active ingredient, ﬁl,ich as a flavor, are disclosed in US-A-6 325 859,
which is incorporated herein. by reference in its entirety. The electrically heated cigarette 23
preferably comprises an amount of the beads that provides a desired amount of the flavoring in .s the
cigarette.dara prefersed embadimentotheelectricallydeeated tighretts comprided, Isasad o thie'total

weight of tobacco n the_ cigarette, up fo.about 20%, and gakespreferably about loo to about 150, of
the beadS, For example, a cigarette containing 100 mg_of_tobacco pref bll)é containg up ggaq_lgout 20

g
mg of beads. TheBEadSGHt wE BrefSiabi§ CorABHEE U (0 abdut Zﬁlgﬁ%avprpnrg?‘q?hes cigarette can
comprisepfarexamples ftem adboutcl frigeto Sboutets migrof flavering dnee préferfed eftbotfimgnt, the
beads are.disposed in at Jeast, oneslocationdn theelestrically heated eigarette 23:that teaches at least
the minimum temperature at which the flavoring is released from as the beads and.intg the cigarette
during snfSRg: Eor Exarple” the 153%%1% ’%Olagg%?§605e3?n the’tobacco rod 60, in the void 90
between thedebarco plirr8eandthe frsaffed fiker 7241 0 Ohe oHiie” Shffacey of T reefibw filter
74, on or inthe Mmat 66 -andieson ok 1 dndhergnanwrap B surrodnding thes tobactorplugsi:30 in
another pr%ferged embodiment, different head,compositions, having two.or more differentminimum

. wiLC fal‘l I Cepating”
flavoring-rélease temperatures can be incorporated at two or more locations in an electrically heated

cigarette tatTekees differefi lBmpeaifesatsuchdtalibng danfg SmoRing. Forexinple. Beads
having a fixst flayoring redease 3k temperatureccanbeslosatetbatafirsbiocatidnienthe cigarettethat
wO 2006&‘@@ CT/IB2005/003617 reaches the first flavoring-release temperature, and beads

having a second flavoring-release temperature higher than the first fl vorigg- ,
The electrically heated clgarette 23 prelferably comprises arl

amount of the beads that provides a desired amount of the flavoring im

.5 the cigarette. In a 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 cilgarette containing 100 nmg 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 cam
comprise, for exampie, 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 frorm

»s the beads and into the cigarette during smoking. For example, the
beads can be disposed in the tobacco rod 60, in the void 90 betweem
the tobacco plug 80 and the £free-flow filter 74, on one OF 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



release temperature can be located at a second location in the cigarette that reaches the second
flavoring-release temperature. For example, the two flavoring release temperatures can vary by up to
about 100C. For example, these two temperatures can vary by up to about 10C, 20C, 30C, 40C, 50C,
60C, 7DC, 8@ 80&948r7400C. In another preferred embodiment, the flavorrigjipeiwasesedditive
includes a-film. The film preferably encapsulates thj%flavoring and .c enables the controlled
temperature release of the flavoring in the cigaretté during smoking. In a preferred embodiment, the
film comprises by weight up to 20%, more preferably about 10% to about 15%, of the flavoring. In a
preferred.embadiment, the fikn encapstiatesr¢nentkol and eptionaky alsodmirtadhe fitmitype a

flavoring-release aqdifive,preferably comarises. atleast. one encapsulating material andat least one
flavorlng.&Fhe encapsufatln% materlafpreferably comé)rlsgs a binder, which can be, for exam le, one
or more ofCAra§heFETR Getdtincagaf "gelfan gain? t§timHrabic, GFa Gim, RaRtHuh gdf, and pectin.
Other materalssknewnra in the arkthat icansmprove theviilmsformiigshardctepstieswfthe For

encapsulatiog material, or %%afﬁ%vélsﬁ%i|it¥é&%@@tiqeaﬂﬁp@c@9@£d tasthefilm. Ipya prefereed
embodiment, the filrr]} has a_substantially homogenous composition in which flavoring is substantially
uniformly3istifoutéd; By su@ﬁ%tﬁiﬁﬁ?é%he%%‘?in@w—‘?s can bé refeased from t%'éyfirl]%'in & more
desired manner dorking SmMoking? “The filMenédpsulatint matefial pfovidesa Harriet ta tHé felease of

the flavoring. Depending, onthe.campasitionabthedantm, the minknem igmperattte atahickdhe film
releases the fIavoring can be aqfﬁlgjuﬁ(-:ign/selegggééfilm comprising.one.or mre,of,thegagg&e

. : ne flave
descnbedlﬁﬁ%dledresspreferagﬂ/ has & miRimuny %ﬁemperatel,reegtc which the fIavoerlnIgllasereLIéLgsed of at least

aboub 50@nsbthsastis tocabsie 2GC. SRR HRATpicte cte tFRSfavBfind BN eXBB5HRE to'tndeired
substances dathecigareite and afmesphere anchsubstantiaby peevertsddiDn2006/048:£74 £11m

PCT/182005/003617,,16 the flavering from being released unt the.filds hpated todbe: 15+,
of the flavoring. In a preferred embodiment, the film encapsulates
menthol and optionally also mint.

.5 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 pectin. Other materials known

5o 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 f£ilm has a
gubstantially homogenous composgition 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
temﬁerature at which the film releases the flavoring can be

10 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



flavoring release temperature during smoking of the cigarette. The film can be applied to one or more
components of the electrically heated cigarette as a liquid coating, which is dried to a. s film. The
dimensions of the dried film are not limited. Preferably, the dried film has a maximum thickness of
about 50 micwamsote/edsout 150 microns, and more preferably about 75 mie€GnS 2T @ ¢immcan be
manufactured by any suitable process that producgs at_"m having the desired 7tructure, composition,
an d LO 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
applicatiorpandthedikendn arprefersedembodinrent, ansmulsion, Suspensionortgidrryzeormprsing the

binder, flguofing 3R Aplional | aglidvas & erenaed,anethen.aplisd assaaning to one or more

selected surfaces of one or more selected c%r%l onents of the electrically heated ci aretfe. ere

coating is preferadi§edriéd'® r&tovBSwateP M ¢

for BthePSolvehts BRd form & 201id film Ravifg “desired
dimensiors cExeinplaly pree¢sses that eahheasaditbyrehares?0 fise fithsdreldesSEritséd #e US-A-3
006 347 and commgalysewned JMS-A 745 390..each of whish.is incorpotated hersindyuraference in
'S entirety. Ehe. electrically hegted cigaratle, 25 prefersbly compises.an amount.of e fim hal
releases a desired amount of the ﬁavoring as during §m°ok|ng of the cigaretie. In a preferred
embodiménf, 71 Fecalectriedllyreated Tiarette’ corplisés, Bas&aon the total weight of tobacco in the
cigarette to which the film israppliedpdp te-ahdut: 20%:3 ang meng preferadily abeubt8%stotdout 15%,

of the film. For example, if.the film is appliedfo the.mat;the weight.of tobacea, 30.¢ontained, inthe mat
preferabl)ylst ewelgﬁt basis for the amount of the film. If the film is applied to the mat and to the
tobatto pligentRéTotal weighE of tBBELS corftdinelinthe ikt &fid theftobHccSPIuG préRTEBH is the
weight basisfersthe amotnt ef filspapplieddnthes cigaretie pPieferablr thesweighteot-tobdecot ¢
contained jn the mat s 35 the weight,basis fog the:amousnt, of tim.applied to:the mat, and:thg WO
2006/048774 PCT/1B2005/003617 _ . . x
application, and the Ilike. In a preferred embodiment, an emulsion,
suspension or slurry comprising the binder, flavoring, and optional
15 additives is prepared and then applied as a coating to one or more
selected surfaces of co¢one or more selected components of the
electrically heated cigarette. The coating is preferably dried to
remove water and/or other solvents and form a solid film having
desired dimensions. Exemplary processes that can be used to prepare
0 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 flavoringy
25 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 oxf
the‘ film. 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

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



17 weight 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. In a preferred embodiment, the film is disposed in at least one location in the
electrically hoetend@igasetie 23 that reaches at least the flavoring release rermgBratsne3dEor example,
the film can he disoosed on the tobacco plug 83, on the inner wrap 84 surrounding the tobacco plug
80, on the mat 66, and/or on the over wrap 71 surrotnding 10 the mat. When the film 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 ageunt of the fibws Inenethekpreferrede embediment; the fximwean e preforimed,s
shredded and incapgratedin he lohpeeg ug 0. anclor ather seleglegocations,thgt taach dge 1s
flavoring release temperature. In another'preterred embodiment, different flavored films having two or

more differ@PIfiigRim flaboriftErelease Eeffh&iatBieS car B8 ifdSporatdPat differehtIotatiBhs in an
electricallydteatesl eigarette, where during smoking of the cigarette, the temperatures at 20 the

different locations exceed the: minimum release-tempetateres, of theydifferent filmg.cImangthesme
preferred embodiment, the flavaoring-release additive_ is an inclusion corgglex. TQ?’ inclugioPe%%rg]plex

comprises PRGSO TiBellE" ahe e fiavoring 78 thE "Guest Ridisctite™ i thé TACIUSTon 25 complex.
The inclusigrecofiptex:proyidesifer vontrelfed release of thécflavoringp irs thetdigarétiemdufing shfoking.

In a preferrgd embediment, dhedlavring is.a lippphilic erganieflavotings whichpreterablyg the
concentrates within a{] drophobic %%\Q%g{ t@% host [zgllecgle.. 1§uitable fIavorings igcludekbut,are not

. - . t T ! e
limited to, ﬁ%bnafﬁ(%ﬁ rRin ?3803’ucchnas peppermint a%%d pearrﬁlnt, ghggc?lgtg?ﬁgorlée, citrus and other

fruit flavors;garmeria: octéktonbe vaARHTh, ‘Ehyivasifns BredthdreSheterfidiors ¢/ RivatESEuch as
cinnamon, yeethyt 1salieylateclipalool bergamoinil; gerapiuea oddeyan oile gingerp oit,1anik tabi&cco

flavor. In avperleg%rtredb%rgjpgdi%%nt, tﬁg ﬂ%}ﬁ%ﬂﬂg 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

15 flavoring release temperature.

In another preferred embodiment, different flavored £ilms
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 f‘lavoring is a 1ipophiiic organic flavoring, which preferably
concentrates within a hydrophobic .cavity of the host wmolecule.
Suitable flavorings include, but are not limited to, menthol, mwmint,

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
oil, and tobacco flavor. In & preferred embodiment, the flavoring

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



35 includes vanillin and gamma octalactone. In a preferred embodiment, WO 2006/048774
PCT/1B2005/003617 -8 the inclusion complex comprises by weight up to about 20%, more preferably
from about 10% to about i5%, of the flavoring. The host molecule of the inclusion complex is preferably
a cyclodextriwoCyetadextsins are cyclic oligosaccharides including gluccpyeanageosutgenits, as
described, for example, in US-A-3 426 CI:' and compmonly-owned US-A-S 144 964, each of which is
incorporated herein by reference in its entirety. The inclusion complex is formed when a flavoring
material is mixed with a selected cyclodextrin in solution. The flavoring resides inside the cyclodextrin
ring 10 structereidbheveyiclodextinins end Havoringearetijnicadlyio- pracipitatedpfiliered Cand dred.

Alpha-cyclgdextrin,hetazcyglogextin and gamipaseyelogdextin cinclude sixseven and eight
glucopyranose subunits, respectively. In a gref%rl{ed emliodiment, the ipclusion comQIexa%qmpgses
beta is cyclodextrin Which°Ean GESFSBR accbmMSdats & Wide Varietyof Guest nidleciles and is

readily avaitabledBataxtyclodektrin haswe: ribgs strrcturevsfithe liskégeetmiswithsa thred- digiehsional
torus configuration-inshiding ahydraphobic cawity with a %:5-A diamgter,and: _uedrophiilic sipper and
lower edges. 20 The minimum temperature at which the inclusion corqpleﬁ comp‘rising a c¥cLo Xtrin
releases thaengla\/coc?%mgg %Br@@gé{]y §t£ I%jagtaé%\%p% g6]%C Sﬁgﬁ ascﬁomwaﬁ%ut 60C té%oborlﬁolfSE%. By
incorporatiRgtherflavorirf it fie thcltisibhTORpleE the flaltRingReansb& bréf8Etedfrom eqidsiire to
undesired substancesiivthe 25 cigarette.and theratmosphere release and/or aygration:ot-the flavoring

s preferably minifaized untlihe fayaring:telease additive js hieated fpahelauorig (elease, o

temperature during smoking of the cigaretté. The inclusion complex is preferably in powder form. The

powdet préférbiias maximtm S¥E'GIEEEThaN aB5ht 200 MIRFINS. 3G The iNFRISIBA BomBFféx can
be made byferhirig aredquédlise sefutiemdf dretadcyclodextrin and the flavoring. The inclusion

complex can be recﬁ?yﬁl’l@d J{Q%H@é?%ipn IDRAWAERI oM HHQWEVRhe  gamma-cyclodextrin
include six, seven and eight glucopyranose subunits, respectively. In
a preferred embodiment, the inclusion complex comprises Dbeta-

15 cyclodextrin, which can desirably accommodate a wide variety of guest
molecules and iz readily available. Beta-cyclodextrin has a ring
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
compriging 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 in the

25 clgarette 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 agueous
solution of beta-cyclodextrin and the flavoring. The inclusion
complex can be recovered from the solution in pdwder form. However,

the solution can be applied directly to one or more selected locations
of one or more components of the electrically heated cilgarette by any

as  suitable process. The inclusion complex powder can altermatively be



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 WO 2006/048774 PCT/1B2005/003617 19 used to form a solution or a suspension.
The inclusiomebmplexstan be applied by a coating process, such as slurGsEXeS/H36AYing, a
dipping process, electrostatic deposition, printing wtle9el application, gravure printing, ink jet
application, and the like, in a preferred s 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 efeetrically hieatedn cigaretteudrcemptary processesithat candvenpsed terappty the

inclusion complex in the electiically heated cigarette ate described-ip incommonlysowned,JS-A-5 144
964, which corporatgd herein by reference in its entirety. The electrically healied ci arette 23
preferably ‘éb?ﬁ’ﬁﬁ@e@lé?f:%srﬁouﬁgSFH%é’ﬁ’faﬁéfbriiSBH‘Fﬁléﬁﬁat Broviges% 4ésited aﬁ%ﬁﬁ of the
flavoring ingthercigarettentr eoprefetred embodiment, ithe is aidcttibally htated digaretiredaipiises,

based on the weight of the joveg wrap,or,mat, Lpte.about 15%; andmere preferably dess thamabout
80, of the inclusion complex. For example, if the mt_:luséggdcognrgex Dislalp%ieggto the maé&%%e@the
weight of th& MatpreferabRAs te WWeighthasis for the amount of the inclusi

: usion q%mf)féax appliéa to the
20 mat. if thelinchusiorseofaplex iapplietbts tite ARFRITGHE o®dér Wrap, thehtthe ital weRfitof the

mat and the;Quer.wrap preferablyis. the weightbasis fordhe amountof thedaclusiongamplexapplied
fo the mat.and the over wiap. Thewelght percent st he inglusion camplex thatls apgliedsip e mat
and/or overwrap c¢an bé the Same or 25 different. In a preferred embodiment, the cigarette comprises
from @boutt NRPIRADBItBEASY ofFlafvotinkt 4n°4 refértedembodii& - the ?ﬁaﬁsi%ﬁ“&%]rﬁplé’i’ is
disposed in-catdeast one. lacatiamin thecglectrically heated cigarette 23 that reaches at least the

minimum temperatyre at which the. flavoring,is.go telgased drom the,inclusioncomplexindhe cigarette
dunngsn“gggght of the inclusion complex that provides a desired amount of the
flavoring in the cilgarette. In a preferred embodiment, the
15 electrically heated cigarette comprises, based on the weight of the
over wrap or mat, up to about 15%, and more preferably less than about
8%, of the inclusion complex. For example, i1f 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 wéightkof 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 ancther preferred embodiment, the electrically heated

cigarette comprises two or more different types of flavoring-release

35 additives, for example, a bead and a f£ilm and/or an inclusion complex,



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 flavoring-release 35 additives, for example, a bead and a film and/or an inclusion
complex, WOV06/0487¥4 PCT/182005/003617 20 with each flavoring-re{8a8RWaditiee’having a
different flavoring release temperature. The differenf flavoring-release additives can be incorporated
at two or more locations in the same electrically heated cigarette that reach different temperatures
during smoking in order to provide further controlled release of the flavoring during smoking. FIGS. 4
and S illustrate a pseferrednmbogiment efan elbttticalesmokingsystentirt fdrehprefépreet ing

embodiments of fhe eleclrigally. heated cigareiis, gate bedised-Howelal, | shauldieuadarsieod that

preferred embodiments of the electrically heated ~o cigarette can be used.in electrical smokin
e alg dﬂe o]

systems haviRgrBHE" Con3ErutlionS s T as ROSE RAGINg iffrerit iscticafliy powered lighter
constructians;skhe slecirical saroking systen 21 inuhaies-ancelabireally heatcdTidarctis'23 &7d a

reusable lighter.25. The. cigarette-231s constructed tosberinsentedinte.angremmeaveddianya s cigarette
receiver 27, which is open at a front end partion 29 of the lighter 25. Qnce the cigarette 23 is inserted,
the smoking systerﬁ ”flg is usedia sisrnilalcr)lr{%%sntﬁear_taés aamo%er ?Fga%ﬁﬁgcﬁ%a §Tgm§?§t%ef%ut without lighting
or smolderirigof theadigarsttés 233 THe eigaretie: 23715 Biscardetrafter snfoking 2o Preferably: Each
cigarette 23-rovides @& total of atdeast geight-puffs:(pub cyales) per smoke ddoweversthe tigavette 23

can be consiiucied fa provide a lesserol gregigciatalounber of ayailable. pufts Tk ldhig: 25
includes a.uﬁoﬁsri%gog hévmg fréht and rear. 25 %Ouﬁ:i\%?‘t portions 33 and 35, respectively. A power
source 354 SIRIF AL orf@Br Mbrebferial, i§1GG Bt RithiF TRERAr FTSRGoon 35 &ndSupplies

energy to abgaten ixtwes39. Shenheater fixture 3G inoludes &fplurality of efactiicallyresistivecheating

elements qighter constructions. The electrical smoking system 21 includes an
electrically heated cigarette 23 and a reusable lighter 25. The
cigarette 23 is constructed to be inserted into and removed from a

15 cigarette receiver 27, which is open at a front end portion 29 of the
lighter 25. Once the cigarette 23 is inserted, the gmoking 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 lighter 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 eleﬁents 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



{FIG. 5). The heating elements 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 f.ron.t housing portion 33 selectively
establishes egieademmunication between the power WO 2006/0487 7B(RCEWBYGHST003617 21
source 35a and one or more of the heating elements, 37 during each puff cyc-_e. The rear housing
portion 35 of the housing 31 is constructed to be opened and closed to facilitate replacement of the
power source s 35a. Preferably, the front housing portion 33 is removably attached to the rear
housing postioe35 by=mechanical engagement - Referig. o RG B @ prefémethentssdinreiit the
control. cirgy'&tfg 41 is activated by a puff-actuated sensor 45, which is sensitive to either changes in
pressure or thanges in the rate of air io flow that occur Apon igitiation of a draw on Sttggucciggge%e 23 by

a smoker. The pufEaEtJEiad JENEor5 ROréfétably fotated within the front housing portion 33 of the
lighter 25 andl coramednicatés wittrad spacefinsidé thé hearBL fAgRINET8D 4 a ot 25HBXtERImES

through a side walportion: 162 of.the heater fidure 39. Pnee astuated by thadssensos s dhecontrol
circuitry 41 directs electric currentto an ,a pg%pgate on%of.tchelhggtigge%gqents 37. In a preferred
alo

embodiment, an‘ndicator 51'is provided a CAtion along the extarior of the lighter 25 to visually

indicate the numbétssiegutiaeentainiiefin & cighfette 23 Breathet sEed B hfornigtion” T He
indicator 51 preferably includes aliguick ceystalydisplay. i -aprefereed erabedimert, thehindicator 51

displays a slected Image when 2 cigalelie dsteglar Al detectsdheyesenge afa .dgarelte in the
heater fixturé 9. The detector 57 can comprise any arrangement that senses the r‘Eresence of an

electrically Fegite 25 cigafate. FtTexdmpié: the detEctdr CAR"Comprisetart rffiGive coif 17022
adjacent thereigatette reeeiver 27-ofthve: béaterfixture 39iandreteetid leadsot204cthat Commuinicate

the coil 11%%@ %%19§£H@t%ortion 33 of the lighter 25 and communicates with a

space inside the heater fixture 3% via a port 45a extending through a
side wall portion 182 of the heater fixture 39. Once actuated by the

15 gsengsor 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 circuiltry 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
cigarette 23 is inserted into the vreceiver 27, the detector 57
generates a signal to the circuitry 41 indicating the cigarette is
present. The control circuitry 41 provides a signal to the indicator

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



circuit within the control circuitry 41. In such case, the cigarette 23 can include a metallic element (not
shown?, which can affect so inductance of the coil winding 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 thevsigasetiesis4present. The control circuitry 41 provides a signBCiaiteofidisator 51. When
the cigarette 23 is removed from the lighter 25, the \é/? 2006/048774 PCT/IB2005/003617 22
cigarette detector 57 no longer detects the presence of a cigarette 23 and the indicator 51 is turned
off. The heater fixture 39 supports an inserted cigarette 23 in a fixed relation to the heating elements
37 such that the hieatinge Seelements 34 drenpesitidaedaaiongside the eigarettt 23 Gtsapptdiémaiely the

same location for, each newly inserted cigatette 23<1n a preferred embodiment, the heater fixture 39
includes eigiat mutually parallel heater elements 37, which are disposed concentrically abqut the axis

of symmetry of the Tigaréfi8 r8Ceivsr 27 °The 1ot 8HBR WieFio 85CH heatirg &lément 37 touchés a
fully inserted cigaretté 23iisnreferrethio hereiriag thellkeatésfodtprintericharzdnecd2. ALshonm in

FIG. 6. the heating elements 37 preferably sachqinchide @t leastfirst and:secoand serpentine:elongate
members 53a and 53b adioined at % tlip 54. '[lhe healter portions §?3a, 53b annq 24 farm a 15 heater
ﬁ a E o a

blade 120. Tie tf54 ard“Adjacént the opening 55 of the "Cigarstte récener 27. The opposite énds

56a and 560 of @ackheztiref elentent 37 afecalectrichiyegiinette d e  the 6 pp it poles gRthle” power
source 35a,as:36lectively established.by the controlier 41 An: electecal athway theaugh eachheating

element 37 is established, 20 respectively, through a terminal pin 104, a copnection 121 between the
pin 104 ané%fr%%lgng%o?ﬁgﬁ%Ggo one of thegséﬁpentine m:émber‘é753a, through at least a portion

of the'tip 5&a6hthé 8tfiérSerFertita™ mémbeP 53k andfits eid portion5615 P&y £ & cérinetfion ring
110 provides a-cemnten eiectticat cotinecioit toredchgithe end portionsi2ts SBb. In a preferred

embodiment, the ring 110 ig,connecied to he \positiye.terpinah afthe-Rover sowee3pathrough a
connection 123 ,

include at least first and second serpentine, elongate members 53a and

53b adjoined at a tip 54. The heater portions 53a, 53b and 54 form a

15 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 35a as selectively established by the controller 41. An

electrical pathway through each heating element 37 1is 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 commdnly achieved with the smcoking

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.



between the ring 110 and a pin 105. Preferably, the heating elements 37 are individually energized by
the power source 35a under the control of the control circuitry 41 30 to heat the cigarette 23
preferably eight times at spaced locations about the periphery of the cigarette 23. The heating renders
eight puffs figM 1e/bigarette 23, as is commonly achieved with the smokiPiGT/ok2050eseitraditional
cigarette. It may be preferred to activate more than one heating element simultaneously for one or
more or all of the 35 puffs. WO 2006/048774 PCTIB2005/003617 23 The heater fixture 39 includes
an air inlet port 1200 through which air is drawn into the lighter. A pressure drop is induced upon the
air entering the lighter such thatdhe-pu sepsandhisapearative rto reTegnizeinitiatiare ot-a puffiThe
range of pressure drop induced 5.is_selecte at itjs withj r of pressire dyo
detectablg}blf%eajpfesgssur%rsaewr%oﬁ%g T eé Igr?g%l@gf@fhe tAot?gtjz%l%g&l%gg gg%%d ELtg reIativ%i;%(oS,Eil%:j)grﬂl along
the tobacEb%0REE0 Préefirably sBRectéaisded BthEREonstfudtiontand fstatiof “of the HHiy &fements
37 of the electicabio smaking system 2%. Wher 2. ciganettes2@és property posittonetbrgaimsicadstop

182 (FIG.,2) within the lighter.of the electrical:smaking ; system, a.pogion of eagh-beating element
contacts the tobacco rod 60. This region of contact is referred to as a heater footprint 95, which is
that regiofiSSEHdBateo 168 &5 Wiiere i hgating element 37 is . expected to reach a temperature
high enough to alloiaesrekinghofihe toigarettenithoat eomifustion of the cigatetié yapepshat or

tobacco. Jhe heaterfoot rint Q5 cansconsistently locatealong thedobaccmrod LR at the,same:
predetermined distance 96 fro theé free egd&S o{ltg itobacicr:%aomreodtQOEfg,r ever l%gar%t&%% éQ?t is
fully insertéd o fie- Bo fihter Y5, Preferably. the Tength of the tobacco plig 80 of the cigarette 23,
the lengthsobtieheatst footpiint OBhamdthe GRTERES betwiderP The HidaterTodti oS akerteSStop

182 are sglegteg sugipthatthe, heaterfeatniint95 extentsbeyandithe tobaeee plug B0 ancking
SUperposggstem, a portion of each heating element contacts the tobacco rod 60.
This region of contact is referred to as a heater footprint 55, which
is that region of the tobacco rod 60 where the heating element 37 is
L5 expected to reach a temperature high enough to allow smoking of the
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 Ffree 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 %5, 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 wvoid 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 its4taste, draw and delivery. The pattern of holes 263, the length
of the wvoid 90 and the amount of heater-filler overlap 99 (andAheater—
void overlap 98) may also be manipulated to adjustt the immediacy of

35 response, to promote consistency in delivery.



>.s 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 distriigierw@bé4sic4perforation holes 263 may be adjusted to adjust PAAEEINSKIM Characteristics
of the cigarette 23, including adjustments in its tasfg, 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. WO
2006/048774 PCER2005/408617 14 Edectricailydreates: cigapettey dtverdingo pieferfered

embodiments can provide advantages. By.encapsulatingmpe sicrese 1added flaverings, espee=ially
volatile flavoring, the flavoring(s) can bejretainﬁdgn lthe i%gfggj[&% untilJEEs sxrp%el "AQ @ggitiggﬁthe S
flavoring fSpteferaBRPieMBErattfE Fetdased if > d'Controfled manner during smoking, thereby providing
the smokes with: anrerthancedh sulsjestive téitarasteristic 'of e ERarede. AstheFivorgrean™é
retained in the flaygring-release.addifive sngikthe Gigareste iss smoked sdeactivatior¢' theasorbent in

the ciga.re_-te is prel'. erabl.y7 o minimized. C%nseciugj;gly, the sarbent maintains its-ability tg
remove Siected gL Bhags co?\%eﬁ%ﬁé?{ts fiom mainstream smoke. Preferably, the sorbent comprises

creped canigepaper adlacent theThotitiiecEpILG I preferreliigiie e, 2 8ol BropyRna sleeve
is provided aboutdhe; greped carbonpaper wdiehahibits 5 tigarettettblcigarette haigratiopeof flavor
volatiles %%gk%‘g‘segggé‘%i%e%%%‘éaﬂgﬁ qf fhe sarbent.while the.cigargies:are stareg-in-a-cigarette
pack. If the cart on paper is ?ocated In a_cel_lulose acetate tube, the acthltX Ie\ﬁLof %hoe_ carpn%rgl_ é:ould
be degradéaidicss the GRISGHBIRH oY tridcitin By HECarboi Thé arbon paper i< availabie o from
SchweitzgeMauduitgaaddiltersphigscomprisiag thenpoainsopstenesides/e and carbon paper are
obtainable from Figfrona..[Electrically heated.cigargttes containing:a serhent camprising ieped
the mouthpiece plug. In a preferred cigarette, a poly-propylene
sleeve is provided about the creped carbon paper which i1mhibits
s cigarette to cigarette migration of flavor volatiles and conseqguent
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.
'8 FIGS. 7 and 8 show other preferred embodiments of an electwically
heated cigarette 23 including a filter 150. The filter 150 comnprises
a sorbent in the form of creped carbon paper and a poly-propylene
sleeve 154 surrounding the creped carbon paper. . In FIG. 7, & free-
flow filter 74 is in contact with (i.e., abut) a free-flow filter 92,
.o which is 4in contact with (i.e., abut) the filter 150, which is in
contact with (i.e., .abut) a mouthpiece filter plug 94. Altermatively,
in FIG. 8, the free-flow filter 74 is in contact with (i.e., =but) a
s0lid segment 151, similar to the mouthpiece filter plug %4, which is
in contact with (i.e., abut) the filter 150, which is in contact with

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



carbon paper in a poly-propylene sleeve, located in a filter of the cigarette, exhibit desirable RTD. 5
FIGS. 7 and 8 show other preferred embodiments of an electrically 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 sw@cumdingfthe creped carbon paper. In FIG. 7, a free- flow filR&TABI80p08HATact with (i.e.,
abut) a free-flow filter 92, o which is in contact wit g.e., abut) the filter 150, which is in contact with
(i.e., abut) a mouthpiece filter plug 94. A'_terna tively, 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, which is in contact with (i.e.,
abut) the filter 150, whickriscifneentact with-asi fice.r abety theamouthipiece filtérphig 94 WG he

20061045774 ECTIB2005/003617,, 251,30 cmhodiment. iayaring-release addiuvs isoggteckin the
tobacco mat, which surrounds the tobacco plug. The tobacco Blug is Qrﬁferaﬁg free of
flavoring Beféase aHYitkeSWHich SHBWRE CRArEteS AT EnGractire With the Shnie

ws ,cigarette .
8hd Grtobaccos in the
tobacco plug:fors eitherttenthalorsror-nidrthd| cifjareteschiavibg thedlavebis the Robacédmat

preferably provides.a mare efficient deliveny of flayars cdubng smeking;and.a mosedmmediatedelivery
of flavors during initiation of a puff. As exglaéned ailn T%gg;mgpgligwggg légl%a 92 525.-the length of
the tobacdtPPRIT, VBT aRd Headr-Mier bVériap can be ¢ adjusted to provide a desired taste, draw and
delivery as:welbassimivietiacy ! resporgecandidieconsite Aty oF BeliveRF The®capsiiationand
placement.of flavors,withinthematrix 8t thedobaceo mat atsenreducesitheiterdency of voiatile flavors

such as menthol to _miggatgf{gorﬁmﬁ@aectobaqgogrodvi@mg the.carbop hearing 5.parfion of the filter.

Accordinéfi/? tﬁg%l%%ﬁl/ity Teve V(I)fn e cé:r%o% s enhanced shelf life and maintenance of its activity
levels, Merithe fioring RIsTEfEfably providad in"tefornford BRipeftuld $8hsitie Powdet Ssuch as
a multi-stage-dried(MID} cpoutiasr. Byausing-additiematerialsial theform of temperature wo sensitive

powders such as Jf/'h%De?m%"XQSﬁ%’a@Poﬂdgﬁﬁ’ep%%ﬁéﬁCé@ Be svors within the matrix of

the tobacco mat also reduces the tendency of volatile flavors such as
menthol - to migrate from the tobacco rod into the carbon bearing

s portion of the filter. Accordingly, the activity level of the carbon
has enhanced 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)
powdér. By using additive wmaterials in the form of temperature

0 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 wechanism,
gsuch as heat. Thug, the additive materials in the temperature
sensitive powders such as MSD powder can have decreased levels of

s evaporation and migration over time within the gmoking article because
of the properties rendered by the use of temperature gengitive powder.
Suitable menthol-containing powders can be obtained Irom Mane B3A
located in Le Bar Sur Loup, France.

In a MSD process, additive materials are generally formed Dby

o 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 temperatﬁre, where
the temperature is effective to dry but does not harm the additive
materials being dried. For example, 1f the MSD powder contains a

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



stored with reduced migration properties and can be controllably released upon an application of a
predetermined stimulus mechanism, such as heat. Thus, the additive materials in the temperature
sensitive powders such as MSD powder can have decreased levels of evaporation and migration over
time within tReOSHSKIAY Frticle because of the properties rendered by theP¢3élBIAEYARE dture sensitive
powder. Suitable menthol-containing powders can, pe obtained from Mane SA located in Le Bar Sur.
Loup, France. In a MSD process, additive materials are generally formed by so 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 materidlsathednying iscompldtestacwW-RTREEFRHRS Whefe the @TRpEratdielis
effective to dry,but.daes not harm theadditive snaterials beingidried. FawexamplesifabesMSD powder

contains a 31 flavorint, then drying temperatures.ysed. in making the MSD powder are WO
2006/048 7R BETHTI200570056 fé) b%o%%h%@la%brants' volatilization temperature. For example,

MSD powder cehtaining flavermts aniBe digd iFidifipfe stdgés &tReraltigs &eh as750-50C,
50-100C100-150€ a=2150200GCnAkeE, If spray dryng. s dtlized] forexamptey the adiditve trmaterials
can be atgmized from a Jiquid feed into a_spray.ofdrgplets, whergin t, he drop can peplaceddn

contact wi ezéeﬁr%t emperaﬁjre drying air in a process chamber to removevmoistur§.thext, tt e
droplets 8ariFe further difed in PEEEBRE tempETrature™aryihg ™ to fSThT dry Tempetature sensitive
powder. Breferably, the seconthetemperatere isrcoolerstharcthe dirseterhperatérg; bat igistillto

Sufficient%@@f%@pouggﬁgygy&% effegtive. dodngupperties. For-exampte; an additive. saterial,
such as menthol with a volatilization temperature a out %SOIE, can baet% reaye%uqntoia susbggrﬂe then
passéd (FRBREHE el drieF 3P 260F 16 TAsh™0f a majority of the figuld, € theh can be air dried at
room tempeiaturests fornvarfina tengbe ratuer Seiikit v Ponidete ASTHEFowEeR 9% téRfperaflitd

sensitive .the ppwder coptains and Fedueesimigration-of theadditive.materakuntia temperature

change temperature about 250°F, can be sprayed onto a substrate then passed

through a tunnel drier at 200°F to flash off a majority of the liguid,

5 then can‘be air dried at room temperature to form a final temperature
sensitive powder.

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 clgarette can
be used for encapsulating and/or isolating the flavorant from other
parts of the cigarette, such as a sorbent, until a sufficient amount
of heat is applied to release the flavorant £rom the temperature
gsengitive 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

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



occurs, such as when heat is applied. For example, a flavorant ¢ additive material in a temperature
sensitive powder in a cigarette can be used for encapsulating and/or isolating the flavorant from other
parts of the cigarette, such as a sorbent, until a sufficient amount of heat is applied to release the
flavorant frorwh2deef#gerature sensitive powder. 5 Consequently, the tenii§8raBasesgepsitive powder
can be used effectively in smoking articles, which i’qclude sorbents, where the additive materials
would otherwise be sorbed by the sorbents. The use o temperature. sensitive powder allows additive
materials to be released upon smoking of a cigarette while not being released during w storage, and
also allows:fox the agditise-materials sornodify sndke tproperiés friom theacigarelte. Using derlitive
materials, such as flavors, é’gst%@_ggrat#g%%qgsiti\é@, powyders ssueh asMSD powdays: it 8=3mpking

article prowfes advant%%fs particularly for cigarettes cantaining sorbents, By usjng 1s.the

temperateiFe &siive BERderSA5HaN HEMSTS piwders in cigiietteSWO 2D 08048 774 -
PCTI1B205/068617 27 containing sorbents, sorption of the additive materials in the temperature

sensitive powders.by.the,sorhents ig:substantally nereventediand eontielledirelease oh.thel additive
materials is provided. nor purposes of discusscign th% term "MSD p%q%g V\éig,)oeﬁg%ggllgtggscribe

= ot o ) é & e
the temp8F&ftire Eensitive PoRdet aven fholigh any temperature. sensitive powder: capable of

controllablyrreléasingramiditive prattidls o6 corrérmiatéd hef&ihc However s aRoHoted et MSD
powder ig a prefesred termperatyensensitive-payderdue ta ltscmanufacturing ease powie-cansistency.

The term "temperature sensitive: is Used herein Jossferto a, temperature controlled tesponse by a
powder. EoF’exampﬁe, asused “herein, a temperature sensitive powder containing addifive materials
releases e SRdifvE FEARGYfials when a predetermined amount of heat is s applied to release additive

properties from the teraperatueensensitive: powwdeitive” is used herein to refer to a
temperature controlled response by a powder. For example, as used
herein, a temperature sensitive powder containing additive materials
releases the additive materials when a predetermined amount of heat is

5 applied to release additive properties from the temperature sengitive
powder.

The terms "releasably disposed" or "controllably released"” are
used herein to refer to the containment and controlled release of
additive materials properties from their MSD powder form. In the MSD

o powder form, the additive materials are sufficiently contained to
substantially avoid or minimize unwanted migration, such as, for
example, during storage of the swmoking article with the MSD powder
therein. This term also includes, but is not limited to, the additive
materialsg in the MSD powder form Dbeing wobile enough to be

s 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 coﬁtrollébly released with heat. For example, if
liguid wmenthol is incorporated into a MSD powder, where starch in

combination with a MSD process 1s used to form a MSD powder, the



The terms "releasably disposed" or "controllably released" are used herein to refer to 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 migialoers/&8CH as, for example, during storage of the smoking&F#idR2iiiake MSD powder
therein. This term also includes, but is not limited to Ehe additive materials in the MSD powder form
being mobile enough to be a controllably released wzhen, for example, the MSD powder is subjected

to heat or combustion. The MSD powder is a temperature sensitive powder, as mentioned above,
where the adgitive faterials wan-emanatedramcthel MSBHBewdes duetenieitingloretirsirsare

interactions ith the payder. P lempetaiure sensiive charagleristicsyol haradditive materials and
the other constituents of the I\%SD powder allow for the additive m e[iaLs tob ggg&oglab%reclgased
with heat. For exaRpl&SP IRRIdShehthdti§ Ifcdtporatdt B H ﬁ/%g powder: where starch in

combinatieawithia MSBeprocéss istuséd dvdorm EMSDigowdecdie a0 20OB7e487 T4 gration

PCT/%BZQ(%E’AQQ%%%SZ@J@H‘E@f@%@ﬁéa!VQi&iﬂet&@em}ﬁmp@wﬂagties is the critical temperature for
releasing (by melting) the menthol from the MS quwger. TQQJ\QJSP Povgg,lerE!I%(ergf.keggblgnc%gorated
into a tobacco ma-fo provide¥heapstiated fiavor thaf has reduced storage migration s properties
with contraiteti telsaseprepériies tThe MSDLpewHer cartinBRicR:ams miEtetial iﬁ%eddﬁ%“rﬁ(?jtﬁéd
additive materials dhat will-alow aind-potentialbeaidc theccontrolled s release pf dheradaitiveomatertal or

affect the pioperties ofihe. addilive, matarials,prdfe MRS powder ungn abplicafion,ef heal or 10
e

burning. For exaﬁﬁe,?ﬁ powder can include spray dryable products, preferably food qrade
spray-dryablepraducts, S9h £5°8@ten, sERSitol FRalfotiéXtin 6Fthe iRE Wich T prowide™™
encapsulagiesafdbe additivesnaterials; suth gsadentlsol avhilelnptisignificamtiychrodifyingtdesised
CharaCteriSsti:CaSrc,silf?h QSSO%%Q%‘IQ isﬁﬁ‘ﬁ%@@c%@d@e m?éefi§|§ke, which can provide
encapsulation of the additive materials, such as menthol, while mnot
significantly modifying desired characteristics, such as menthol

15 flavor, in the additive materials.

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 materiai and/or the MSD
powder may melt or volatilize during procegsing 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 liguid form, and then sprayed through
pressure nozzles or a rotary atomizer into heated air at a first
temperature to form droplets, where the heated alr removes exXcess

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

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



The MSD powder may he 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 mataYRR/HEEH powder form. Should too high a temperature b&G5aB24 e ftive 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, lan additive: sdateriakis provided g diguislsfori: BYRl tReNSEray & thfougRPHTEESure
nozzles or,a ratary atomizer intq-heatedaik-at asfirst tempeeatureitpsform eeoplets; whererthe heated
air removes excess ao liquid to form semi-dried droplets. Next, the semi-dried droplets are fed into a
secondary iy ]ajrég,e\di\ihich is heated at a second temperature different from the first temperature,
where the secondaryréfangeareads ueed &5 retabieexéesddruiscsig dry tHe BeRtareaardiets into
MSD powder. dpdhisway, liguit er viscous pregkicts, #ns suehsas liguideafienthol (with erddisifiers and

spray dryable prodycts) WO 2006/048774 PCT/L112008/003617 . 29.can be copwerted into dded, heat
sensitive powdér, where improved fetention of the properties of the liquid Eroducts can be

accomplished 1 Afretermeuneticd BPATakRG arviS pdhidei whith provities ans B ahéapsulated
add=itive materiakiachdes-liquefying lan additivel thaterial andunixisgthé tiguetiedhadditivematerial
with an emulsifier, sugh as madified foad stargh; to-ferm anemulsion sThe: additive matesial ean be a
liquid or viscous additive, such as liquid menthlgl, or can be a %olgqaaddlg}ve, \é\@eel[e tble S%| iadéj --- be
10 liiefied tAHGGdH the [ISE S olBft, HER, SFothS IGtaTing hethods. The emulsion can then be
mixed withnagowdder or other spray dryable media, such as maltodextrin and/or sorbito’_, where the
powder The emulsion can then be mixed with a powder or other spray

dryable media, such as maltodextrin and/or sorbitol, where the powder

encapsulates the emulsion of additive and emulsifier. Next, the
15 mixture of emulsion and powder can be sprayed and dried. Preferably,
the drying occurs in two stages. First, the spraved 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 damaée 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 solubles 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



encapsulates the emulsion of additive and emulsifier. Next, the 15 mixture of emulsion and powder
can be sprayed and dried. Preferably, 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 liquid.
Second, the BEraysd4iTiture can be dried at a second temperature for reR$aVIB RN SATainder of the
liquid from the 20 powder. Preferably, the first tempegature 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 maderal cafrbeiemedistlatedand-dfied (oaVMSD Poveder, WHerey 25 g dtfiive tidtrial is

releasably disposgshin the MSELpovwler: Atobasee mat ispreferably fatmesdy Usiag amgapebe
making-type process to for ase we

b while concurr=ntly or thgge@@eggggbﬁgg@ tohacao flavor

a

material ORtS the Bﬁsélv?féb? n fhe first 6ortion of this process, tobacco strip is washed with water and
the solublés:are Sereoliésiedtor USEATCA 38t ETETy SEEPOTRE rebfailifiledractel Biaddfiber is
used in the praparation ofa skirme thakwilibe usedi dpaveb/papenforming techniquestafornmthe base

web. To strengthen the base, web. carbon fibers may; be added o the.slurey. by dispgrsing & stock of

carbon fibérs in water and a%thg, for example, sodium s5 alginate, to promote dispersion. 'I'{S carbon

fiber dispefSiBreRatherrWOO6028772 PEFI182065/00381730 adtedt (GtichaliTio the
tobacco-finer sfutry tagethes withs (optioralk) corventional flavets. Amypotker fpdroeslioid nidy be
added in liey,of the sodium alginate as long,ag.ibpreferablydoes not interferawithi.the flavered
tobacco response, is water soluble and has a suitable molecylar weight ta impart strength tg the
tobaco mALETHPFestitsnThixilife EfTer Wet-RId ofite a Foundrinier wite 6 conventional
paper-making reachinezoethedikestsueh aswm stee| Fekkas fokry arbdseywied. The sBRablesprEviously

removed by:washingdhe, ohaccoestiprae-mixed.with greund tolaeeo, and the-mpstireds eosted i0
onto one sige of the base web, preferaply with ggfandard revetse [l oajgLioGaigg.aier agium or
Yankee dryér beyon fie Eourdninier
20:1, but preferably at or about 4 to 1. The added slurry way also be
15 cast or extruded onto the base web. Alternatively, the coating step
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. |
2 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 clgarette
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.



wire. The ratio of tobacco solubles to tobacco dust or particulates in the added slurry is preferably set
at a value between about 1:1 and 20:1, but preferably at or about 4 to 1. The added slurry may also
be as cast or extruded onto the base web- Alternatively, the coating step may be executed off-line
separate froM@RA%IY8TI4on of the base web. During or after the coating stEPBI4V8Pat are
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2006/048774 PEFAB2O0SF0036FE SPMYatdRtly Ve siutfy BF aTfivorig-reRaSe aliaitvE'sudh as
MSD powder atiet ligieds repared-just prios torappticaticn anto the - baseaseb  ssgasiteeminimize the

amount of fime that the flavoging- telease additiveris cantaineekip the shusy cirerder-to:avaidaea
volatilization of the additive material. More genericallyé, to heat- @bclgjvated flavoriggg lease additive
0 li‘.?bq ut ?i . _order
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Ko e compoa e withoﬁweapfocess of tobacco
mat-makingooptheprocessof aidarporatingthetfiey crifg retease befitiie inSd Clolifc Rt The

temperaturg ofithe: slupyisdreferably maintaingei1Q a4 g suitalyle tempesature-suchzas:8G:10 280F or

about 90F in order
higher temperatures.

Additionally, glycerine, pectin, and tobacco dus‘t can also be
15 used in the wet slurry for structural and aesthetic purposes, where
the slurry can be spread with a doctor's knife (blade) to provide a
relatively uniform thickness for the tobacco mat.
A preferred methed 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 thé film in the spray nozzle 1s 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 releage of
additive materials to the cigarette when the cigarette is smoked. A

35 preferred method includes grinding tobacco and removing the tobacco



to prevent crystallization of the additive material, such as menthol, at lower temperatures and
volatilization of the additive material at higher temperatures. Additionally, glycerine, pectin, and
tobacco dust can also be 15 used in the wet slurry for structural and aesthetic purposes, where the
slurry can beVepR98eo4titi‘a doctor's knife (blade) to provide a relatively ufiforiBRERA&ESS for the
tobacco mat. 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 postioas of Bssmekinghadicle:be othercsnioidhgartsiesavhen packagédHoyethel hitis

reducing apy interaction. between the additive materjal anddhe.pther. aortionsf the sekingi2b
article. The preferred method includes forming a tlobacco ;{Q?{u@fn s%rtgv\i/r;gs% film onto thecglat with a

spray nozzte® wherB tife tBAfiSerdtie of thefilm fn tie $pray nozzietis en 120F and 160F, more

preferably gbout A40F, ahutitg sprayting. Next, 2he firesh be putdn ba ditiel’ 8 expeditéantd dbifiplete
drying,swh%r&”g;gtgg&p@;agg{eti@ethﬁssp gkier does not cause the film or the MSD powder to melt, burn

or be otherwise adverss%gffecéedhAlpr?ferred embodiment.of making g cigaette with, MSD. pgwder

is provided, whef&tive ngﬁperaallo"v@/ for controlled release of additive materials to the cigarette
when the cigarette kcsvoketha 53 freféReddthddihtiides GriRdmg-Bhalcotand rdffoving the
tobacco WQ-200640487 44 RGCIALBR005/00361741 32 diguidcalSknowncas e condentisted extiact
liquor (CEia) Next, the remaining tobacco soli an be.mi ith_cel ortherlike 1fo forpra base
web. Thens urr)? }r%lﬁﬁlngc the I\%lée%pp(%v%\/de?yg%{ glycbequ‘ir&r);geg ga%/\{jloé:peljlle%g?@an%Jrjeglgormegy on thde base
web tadformiH MSEPIABoWer HGEFBh the base feh. NERYCAnBitionaFfyer SFRTSHARE0 dustan be
applied and,rspreath agrossthecbaseweb on thas|uiry ¢0 previderfeirther destieticdsifarcerments,

such as ad?&{%lﬁ'&%b%%%‘i :@Y@rigﬂéwbef&ﬁ@c%é%ﬂﬁ%b including the MSD powder, CEL,

glycerine and/or pectin under the film and thus prevent migration of
any portion of the base web or slurry including the MSD powder.

15 A preferred embodiment of making a tobacco mat including MSD
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
isv ground or reconstituted tobacco such that the tobacco and the MSD
powder are miscible prior to forming the tobacco mat from the tobacceo
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 optiomnally be .sprayed onto the tobacco
‘mat using a spray nozzle, where the film is preferably heated to

30 liquefy the film material. For example, 1f 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
vigcosity. Next, the film can be dried‘in ambient air, or a dryer or

a vacuum may be used to enhance the drying process.



and slurry can then be dried. Finally, a film, preferably of to carrageenan or another relatively
flavorless, heat responsive, food grade film can be formed on the dried base web with the dried slurry
layer to seal the slurry constituents including the MSD powder, C EL, glycerine and/or pectin under
the film and WMASWEUASATMigration of any portion of the base web or slurRFHERINAGHE'MSD powder.
is A preferred embodiment of making a tobacco ma{ including MSD 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
there-r_ by mixing:the MSDcpbacier with tobades 26 therdforhfing B tobriets tatfrohs the $hikture.

Preferably, the tahaceo +iggrednd o reganstituted tobagee ssichdbatrthe tobacen and thesMSiy
powder are miscible prior to forniing thfe tcc%bacc mat from,.the tobacco and the MSD powder, 4

Preferabfif: th&'1Bbacts mat & formed such that the width of the as formed tobacco mat is greater than

a width of thedobareo Fradisedinla cighPers tE6r exdimple, BObaciPRA AT be Foffmed abBut 12 to
18 igches; wide: Additionadly: afila sanoptionaliyhesprayectonto thestobaccoetmat dsingsa sray
nozzle, where the film_is prefe&gtﬁg heated to 30 liquefy the film material. For example, if carrageenan
is used for ﬁwdet fi % fugw]gl%avr]%lgeenag ceanlbee heated to between about 120F and 1§0F’-m°r?\4 g}geferably
about 140F to grovides desiraleLpraginy Viscostty Nk, thefiRfeaR badrien anmisnt &F, or a
dryer or povaewurncmay bei useditoeernrancesthiegidryingproeess WD 2006/(48774s  for the

PCT/1B20051003617. 33 After the tobacco.mat isformed fand dhg film formed: if-3esised)e e tobacco
mat can be slit or cut into sizes for use in a smoking fartitcl . For exaryple icf:mgitobac% m t'ésbto be
used’in & SEHEGE S28HHEh-tPaditioRdl clyarets, stich a3 digareties ussain’s electrically heated
cigarettesmdkingosystents; tobacdommatw ddths of iaFoghe3s2mm Waild bePeettredaknothePmethod

of forminglfféﬁ@ﬂtaﬁ%%gﬁo mat neld ARy MSBund from the first bobbin to a second
bobbin and wound onto the second bobbin for later incorporatdion in a
clgarette. Between the first and second bobbins as the tobacco mat
s travels from the first bobbin to the second bobbin, a film can be
applied to the tobacco mat. Preferably, the first bobbin is located 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 f£ilm 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 drying of
s the film between the first and second bobk;ins without the use of added
heat. For exémple, e 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,
0 e.g., <for mnon-menthol cigarettes, are preferably incorporat-ed into
tobacco mats, as disclosed above, to provide encapsulated f£lavor 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



powder for a cigarette is provided, where the drying process for the film is part of a tobacco mat rolling
process. A preferred method o includes forming a first bobbin of tobacco mat including the MSD
powder prior to the forming of a film thereon. The tobacco mat from the first bobbin can then be
unwound froMQRefifasBHobINn to a second bobbin and wound onto the seRERER8BHIPPEF later
incorporate on in a cigarette. Between the first and, second bobbins as the tobacco mat s travels from
the first bobbin to the second bobbin, a film can be "applied to the tobacco mat. Preferably, the first
bobbin is Located a distance away from the second bobbin, where the distance a_ lows for the film to
dry priorjtgdeipgdwlled intosthe segondhpbhirsPreferably;the fitmds dpplied niséveraplihes®dnto the
tobacco c mat, where surface tension spread j r e swface; of. thes tabageon
Optionalﬁf%eegtrcegn t?g%a%ds %%1% ﬁhelfﬁml§d§t%%g%g%§§oq§%ﬁo dry the film while th:e g%@%:o mat is
wound towsEréantR Shtd ifE eEeortBEBbin  HOWETES prafdtabll the Hidtance between the first and
second hebhins is1a distance effective to allow drying of s the film between the first and second
bobbins without the use of added heat. For example, a distance effective to allow drying o 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 -cvclodextrin, 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 n_
ro_perties . The invention may be embodied in other specific forms without 5 departing from the spirit
of the invention. Thus, while the invention WO 2006/048774 PCTU1B2005/003617 34 has been
illustrated and described in accordance with various preferred embodiments, it is recognized that
variations and changes may be made therein without departing from the invention as set forth. in the
claims. 35



CLAIMS 1. An electrically heated cigarette for an electrical smoking system, comprising: at least one
sorbent; and a flavoring-release additive including at least one flavoring releasable in the electrically
heated cigarette upon the flavoring-release additive being heated to at least a minimum temperature,
wherein the sorbent comprises creped carbon paper and wherein the creped carbon paper is located
" in a poly-propylene sleeve, which is located in a filter of the electrically heated cigarette. 2. An
electrically heated cigarette according to claim 1 #herein the flavoring-release additive is located in a
tobacco nttAMEch surrounds a tobacco plug. 3. An electrically heated cigarette according to claim 2
wherein the tobacco plug is free of flavoring-release additive. 4. An electrically heated cigarette

according to Claif&gylil’ec or ﬁ) }g\ég?r in the flavoring- se additive comprises.an inclusion complex
-Cyclo

rele .
comprisiné‘beta AN o 6(‘)‘;% ét& NSt 8%%8%&%%‘1”&.3%5.%% ?&QH%‘Qﬁy heated cigarette

according to any preceding claim wherein the flavoring- release additive comprises a multi-stage dried
powder incorporgteddsnindbertehaase mat. 6. An electrically heated cigarette according to any
preceding claim wherein the flavoring- release additive comprises non-menthol flavoring. 7. An

electrically heated cigarette according to any of claims 1 to 5 wherein the flavoring- release additive
comprises mentﬁcgllaﬁgw-l%ease addifive including at least one flavoring releasable in the electrically

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

temperature,

wherein the sorbent comprises creped carbon paper and wherein the creped carbon paper is
located in a poly-propylene sleeve, which is located in a filter of the electrically heated cigarette.

2. An electrically heated cigarette according to claim 1 wherein the flavoring-release
additive is located in a tobacce mat, which surrounds a tobacco plug.

3. An electrically heated cigarette according to claim 2 wherein the tobacco plug is free of
flavoring-release additive.

4. An electrically heated cigarette according to claim 1, 2 or 3, wherein the flavoring-
release additive comprises an inciusion complex comprising beta-cyclodextrin incorporated into

the fobacco mat.

5. An electrically heated cigarette according to any preceding claim wherein the flavoring-
release additive comprises a mulii-stage dried powder incorporated into the tobacco mat.

B. An electrically heated cigarette according to any preceding ctaim wherein the flavoring-
release additive comprises non-menthol flavoring.

7. An electrically heated cigarette according to any of claims 1 to 5 wherein the flavoring-
release additive comprises menthol flavoring.



