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WD 2004/ 073427 PCT/ US2004/ 004530 -1 Cl GARETTE HAVI NG
POROUS HEAT TRANSFER TUBE FI ELD OF THE | NVENTI ON 5

wahbeog/orzaeention rel ates to snoking articl es i NnPOENSI0a4/004530

and nore particularly, to a snoking article having

enhanced flavor delivery. BACKGROUND OF THE | NVENTI ON

In recent years there has been a tendency in the

t obacco industry to 10 produce tobacco products,

particularly cigarettes, having filters with greater

filtering efficiency and highdr- | evels of dilution.

This high filter efficiency and greater dilution

reduces IGATREIEMEMAVING ROROUES HEAT TRANSFER TUBE

the cigarette and hence reduces the flavor to sone

extent. Traditional, lit-end cigarettes conprise a

cylindrical tobacco rod portion 15 that is between

7.0 and 10.0 mmin dianmeter and 60 mm and 125 nmin

l ength. The tObaCCQFéﬁﬁ)@ﬁWTHEHBHﬂﬂNTﬂJNS conposed of

one, :or nore selected types of cut tobacco, is

wr apped ﬂ“hlsdnmnehtrdamanemahng grtides ingeneral and more particularly,

circunference. Afilt preferably of cellul ose

adeeaMOkEE Yok h@mérenb@cp@ Mg¥ercdelierial , is

attached, in end- to-end relation, to the nouth end of

t he tobacco rod by a filter wap. During puffs, 20

snoke from the |iBAEGKRGRGUNDEOE ITHHE BENVENTIONE! s t he

| ength of the tobacco rod and through the filter to

t he snmokdn redgnSyedPathent hagoseen 3, t@mn%m the tebacte mglnlstry to
4,340,072 to Bolt et .

etprg¢uce defACF9 B@dgszfanmrggulaﬁy §}%§F<‘?“r?§ i s iy ggatgr fltering

Q&y zﬁﬁl H r%Je'[k &t di cf HJ?H rﬁlttef1 @ffﬁ:ﬁe{ﬁ%?%lﬂ@ greater

vvhere iIs fil 5 aer oso

r Qilﬁﬁﬁn neiuced ﬂiélt@dal pdrﬁcﬁlb]tesmt&abe tEtrSIeveﬂs ob ke digavettd drel hence
burni ng tobacco is nixed with the aerosol. U S.
Paedires ki flayoppoys@eeextenty j t zi nger di scl oses a snoki ng

article ti'ae\t/dmognal, lit-end cigarettes comprise a cylindrical tobacco rod portion
that is between 7.0 and 10.0 mm in diameter and 60 mm and 125 mm in length.
The tobacco rod portion, which is composed of one or more selected types of cut
tobacco, is wrapped in cigarette paper along its outer circumference. A filter,
preferably of cellulose acetate or some other cellulosic material, is attached, in end-
to-end relation, to the mouth end of the tobacco rod by a filter wrap. During puffs,
smoke from the lit end of the cigarette travels the length of the tobacco rod and
through the filter to the smoker.

| U.S. Patent Nos. 3,356,094 to Ellis et al., 4,340,072 to Bolt et al. and
4,732,168 to Resce et al. describe examples of smoking articles having a tobacco
column with a tubular member therethrough, wherein the tube is filled with an
aerosol releasing material. In these patents, smoke from the burning tobacco is
mixed with the aerosol.

U.S. Patent No. 4,924,886 to Litzinger discloses a smoking article having

a central tube of an impermeable material located within a tobacco column, wherein

the central tube contains a heat absorbing, porous non-tobacco substrate including a
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a central tube of an inperneable material | ocated
Wi thin a tobacco colum, wherein the central tube

W@ oaryg7 a heat absor bi ng, porous non-t obaccoPCT/US2004/004530

substrate including a WO 2004/ 073427 PCT/ US2004/ 004530

-2 flavor releasing material. The flavor releasing
material is mxed with the porous substrate and the
flavor is volatile at the snol dering tenperature of

the tobacco in the tobacco colum. An aerosol

generating material also inpreghates the porous
substrate and becones aerosolized by the heat
gehwontetehsing miterisinolldeflivog rélodsancmatebial 13 hixS&d whekl theporous
Nos. 4,984,588 to Stewart and 3, 756,249 to Sel ke et )
alsubsteate anshie flagphis) vojatis ptdhe SMGIAeting $18PesAIgYS eielle tobacco in
Wit Dj e. ¢l garett r . bacc
fitf]%‘{ecfbaéé% colbdifl’ An derosdy %&E‘ﬁﬂfgdmﬁ%fl%f;ﬁw gngpprg%}a‘%% the porous

mat er i an odter cirgare

t habdteRdaddBicdalel YeroSali20 By Be heH? @echdhitél by tAS s@bldering tobacco.
internal air passageway within the cigarette. In these

known snbkUng RatertNass 4,980 588dntStewart a3 760,2491td Selke et al., a
eﬁtendin tube i.s inperneahle to 10 aiy flow, an
t

d
redpgrelly exipading Quieoin proyidswithinghin ciegtetia: pureqidedpy the
{ 1bduB BALY ARfliaP ARI S ORBCOPAAA. Malie! BEh thd'ngitydinaly

I nper nea 'e tube 1I's open to-alr r Cclose

U.eStenBaigeabe daving a9 84 iiSMhal gir Phadageway withinahe tigarette. In these
article is provided with a hollow, elongated tube of a

c dmpwasmekels Htigles fthe renteal dongitadinallyrpeiendiag e is impermeable to

it o Bt Rbref e RR B O PR BT B it YR e ream
s het{oke QbpddtngeRtt whbthél e iRPaRRADRETIE R opefito hftFlow or closed.

cigarette is snoked, relatively undiluted snoke enters
t he t ubelmUrS.rRatert&NG. i, 98425 8&smvitewart pafhigking adidls is provided

S e . B R
n%ﬁ@ﬂial%&t%&{e‘ﬁﬁs BoHHs ro;liﬂla?é;lfg" fth e Ttl#eelﬁgﬁtﬂ%dfog ?)he filter to

clgarettes to have greater tering efficlency

angpluxghstelyl Bvehsstoit 6fl thelehd of the t6hgas eédriens! ALQhel Eigarette is
that provides inproved flavor delivery would be
dsB1oked| rglativglyrundilhise smoke chtees thg fuhe) diging the tratial sgveral puffs

S5 M B P LS S R B s, e
tube is melted shut and normal dilution occurs.

In view of the tendency for cigarettes to have greater filtering efficiency
and higher levels of dilution, a cigarette structure that provides improved flavor
delivery would be desirable. Furthermore, in the existing cigarettes provided with
longitudinally extending tubes that remain open at an end to air flow through the
tube, ambient air flows through the tube with very little resistance to the flow, and
therefore any transfer of heat through the tube from the burning coal at the end of
the cigarette would be negligible.

SUMMARY OF THE INVENTION
A cigarette according to an embodiment of the invention comprises a

cylinder of smoking material or tobacco rod and a filter attached in end-to-end
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tube, anbient air flows through the tube with very
little resistance to the flow, and therefore any

wo ecaasfre7 of heat through the tube from the buPCi/ng2004/004530

coal at the end of 25 the cigarette would be

negligi ble. SUMWARY OF THE | NVENTI ON A cigarette

according to an enbodi nent of the invention conprises

a cylinder of snoking material or tobacco rod and a
filter attached in end-to-end WO 2004/ 073427

PCT/ US2004/ 004530 -3 relationship to the cylinder of

snoki ng material. The cylinder of snoking materi al
haslatiotsbip whe entinddr of vimekimf npoerdals Tiepsilinder eftsheiking material
suitabl e material and tobacco filler between the

hdiap a\hOlIQWé:eaml the efipetious RgRer opPther gaifable @aWF@b@@r tobacco

p The nent [ i Lindrical

oA e s bREy R TRR el e B R kBber shoer. e
S §fiter @Ralend | WHICR 'ﬂéjcﬁﬁﬁﬁ%al% shiiR aﬁM' subiitiaPly dHRIB %o the cross-
material can be constructed with several Segnents.
Osectimghsint awt stape of ilet enlindérerfesntokaegnmatenipl ¢amebeaconstructed with

hol | ow tube of _nmater ch.as cellul ose acet ate
na?@&?ralaqegmmﬁsc rplﬁf‘ssegmeah%ﬁt%wq@fﬁf SREPCRbHHRGOREINE Adiollow tube of

ftgﬁal"g'uhlﬂ ad Qélu‘f(%@e Qgt‘?i#e rﬁ&tcﬁﬂo Wnih 98lishdith Ahd connected end-
fur her ‘segnent o tah ter élenment ¢ n conpr

c ap<sull edthothe @yfihdey @f sidkidgindterialheX Girther fseglﬁélﬁ\b(f Ithe filter
material is 10 rel eased b)f/1 t hermal energy. The filter

el aderaeitt campompLse ¢apsrlagiefl & tlavr ratexial, wlercm the flavgraraterial is

of fllte mat er i el | Ioseaeta
sftaistiy DR Ao ot 1ok Ban HeP BRARE 1 Shinarica
h@e% A ﬁl@énﬂg‘&ﬂ@teﬁﬁl @Qélpéésceﬁﬁlo@@ ﬁééi’a[t@‘éﬁ@xe TR (®ccal) end of
in the cylinder of smoking material is
cahsfittectledento have the property of coI | apsi ng cl osed

15 at one_end_when that end is heate t he burning
coal of the heu@wéwg RYIBYS SRE %emqtﬁr Lfm@m the

Cy:%y‘thﬂ(‘?&r f%ino mgﬁ{lﬁﬁs%%&}%c@dl tothlase Wdor %)}gé}(%&%llta%smg closed

1 enen e en the Cigaret

f rné bed Hhkd @iat eMih @hdabted 131 thabeidiey tsal of theadigdrbtee. Thél tube
opposite fromthe filter, the tobacco will conbust as
i rexéende wdin tiegatindarenf smokmg material all the way from the filter element

to the end of the cigarette opposite from the filter. When the cigarette is lit at the
end opposite from the filter, the tobacco will combust as in a normal cigarette,
generating smoke components and heat energy.

During a draw upon the cigarette, the flow in the cigarette takes place in
two regions, one through the tobacco bed contained between the hollow tube and the
outer cigarette wrapper paper, and the other through the burning coal and the
hollow tube. Because the pressure drop in the hollow tube is extremely low
compared to the pressure drop through the tobacco bed, hot air coming out of the
burning coal into the hollow tube flows to the segment of the filter containing flavor
capsules and delivers significant heat energy to the flavor capsules. When the end
of the hollow tube near the burning coal is closed by the heat of the coal, the
remaining portion of the tube toward the filter remains open and allows the flow of

air into the tube as a result of its porosity and/or perforations. Heat is transferred
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gener ati ng snoke conponents and heat energy. 20 During
a draw upon the cigarette, the flowin the cigarette

wo ad0e®73kACEe in two regions, one through the PODESINO4/004530

bed cont ai ned between the holl ow tube and the outer
cigarette w apper paper, and the other through the
burning coal and the hollow tube. Because the
pressure drop in the hollow tube is extrenely | ow
conpared to the pressure drop through the tobacco bed,
hot air com ng out of the 25 bdrning coal into the

hol | ow tube flows to the segnent of the filter

CRRGENthO Hofidw ¥sHe byCaRSuttRn fadtl thebirviifoScoal @ndrel ehdnif the
heat energy to the flavor capsules. Wien the end of

t tigatietit kothetflaver muletdegmbntmfl thgfiberal The flavaseriarelpgsedthy the

gt i ) EREEHed BISOHA R BsP i el B e

a t result of its porosity and/or
{e %IE% éﬁgon (#—l{elﬁ? ﬁﬁglat ransferred WO 2004/ 073427

PCT/ US2004/ 004530 -4 through the holl ow tube by
convection fromthe burni n& coal at one end of the

cigarette to tBRIEF Q&E&CRJB KONOE dEHRRRAWINGS fi|ter.

The fl avprant rel geased the

t her mal HQIE])‘/’OIPBI% %ppir? Q}boln gg%‘;glgtﬂdsﬁgletﬁg aﬁ@dngages of the
t Ryt fefet t6 i follbivaly ddeaiBRIdekcripti
%&%T%%%&%a%e Eﬁs A ?mr e comg)l ete s tptior,
apher comsidened Dif connectiomvieitit th@racawrdpemymgatt‘a‘a’m%g’é@r@ﬂ

the invention wil|l be readil (gpar ent b r ef, %nce

to the fi381 biki legeidinglicaessye ‘aﬁafe“ g
lgﬁogﬁ{eﬁﬂge@g‘fﬁ%ﬂﬁﬁﬁ' on with the acconpanyi ng

1 is longitudinal

cr 0SS- SEEig] Dis Pclrnfiig alhﬁhhﬁomemldg g flow af air into the central
enbodi nent of the invention. Fi 2 is a schematic

. Ihbl;l@w mghe. fopm Sheobiiming onal POTHRN OF 2 £1FAreH CORENGE AT o

cF P PQ‘%@B?’E{Q(CB? e{lgugﬂl ng coal portion of a

Fig. 3 illustrates an embodiment of a hollow tube according to the

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring initially to Fig. 1, a longitudinal cross-section of an embodiment
of the invention is shown wherein a smoking article 20 includes a filter portion 30
and a cylinder of smoking material or tobacco rod 40. The cylinder of smoking
material 40 can include a central hollow tube 42, surrounded by tobacco filler
material 44, and an outer layer of cigarette wrapper (paper) 24 that extends from the
cylinder of smoking material over the filter section and joins the filter section 30 to
the cylinder of smoking material 40 in end-to-end relationship.

The central tube 42 within the cylinder of smoking material 40 preferably
extends all the way to the end 42a of the cigarette opposite from the filter end of the
cigarette. The end 42b of the tube 42 is preferably aligned with and abuts a hollow
segment 32 of the filter portion 30.
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enbodi nent of the invention. 15 Fig. 3 illustrates an
enbodi nrent of a hol |l ow tube according to the

WO paaforiden. DESCRI PTI ON OF THE PREFERRED ENMBCDPAOVENSZ904/004530

Referring initially to Fig. 1, a |ongitudina
cross-section of an enbodi nrent 20 of the invention is
shown wherein a snoking article 20 includes a filter
portion 30 and a cylinder of snoking material or
tobacco rod 40. The cylinder of snoking material 40
can include a central hollow tabe 42, surrounded by
tobacco filler material 44, and an outer |ayer of

Ci gar et tEhaMGIRRESceRAPS? bf 8¢ filleaB0grbowdesa temiml irgassageway
cylinder of snmoking material over the filter section
attedjngi foem ttheehallavy Bbed@afitemeydmdenobsneling spteriw & a gggment 34

T T AT T
4 ae‘?@%\ﬁél}?%&. PiEE HiEPhYrtiof s adSndbliest Hronayidce e p6itidn 36 of

~the™cigarette opposite fromthe filter end of
t Hidterifig gaakezial uchTdseceintbset Adetaé tavhe tube 42 is

preferably aligned with and ab hol. | t,. 32 .

g];;-r ; h% fA%;/;ng,strgt@gitm &g.@g_thg,@nﬁ%%ﬁgl&@ﬁ{b?%\g of the rcr}tlel?nder smoking
[/ U 4 4 -5 T ‘ t .

B4R Rl I Rl i it cae

f iemddisorheh bpwettubetoAdliapsetipondykif age seadlofS@okiose) the end of
material to a segnment 34 of the filter that :

grﬂmef wbebTheicnBanstesfeatuse eandrer achitapd by armyinpher o8 diffesent

y exposure t her na| er The filt ti 30

o G B Y Tl SR P b s R B, e
fild erd '

L S PLASE Ao P bl 368 ey b G op e
t kg i€ yilaide devin 8 mmtérivd haniag arliigher 4@rmah expansionsoefficieatithan an
such that heat applied to an end of t

c AU or pREoBIHAY g HO: | dha sesultherhen e qnéhq(?fdfléj ; gds h%%‘?ﬁi the

60 B SRRl A Ul n e

didhfi 980 of the tube collapsing upon itself and sealing off the end. The layers of
the hollow tube can be constructed from different types of paper having the different
thermal expansion coefficients. The difference in thermal expansion coefficients of
the layers can be a result of the types of paper having different proportions of
cellulose and/or different binders.

In the alternative, the tube is made of an axially oriented polymer
structure, which when heated will collapse. One of the materials that could be used
is carboxymethylcellulose (CMC). Another material that could be used is starch
based film which has the property of collapsing when heated or burning.

Another arrangement includes two layers of material having the same or
different thermal expansion coefficient, with a coating applied to either or both
layers, or an intermediate layer of an encapsulated material between the layers
wherein the coating material or intermediate layer of encapsulated material will

vaporize upon exposure to thermal energy from the burning coal, and the expanding
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10 enbodi nents of the hollow tube. In one alternative,
such as shown in Fig. 3, the tube 42 can be

w@omsruered in a |layered arrangenent such t haPCEIS2004/004530

outer or top layer 48 is made froma material having
a higher thermal expansion coefficient than an inner
or bottoml|ayer 46. As a result, when the end of the
tube is heated, the difference in thermal expansion
coefficient between the two layers will result in the
15 end portion of the tube colbapsing upon itself and
sealing off the end. The layers of the holl ow tube

C Q4pop Svill QABSd 6 @l ldyernalidifapscon itsetparl wehl piipies end of the
havi ng the different thermal expansion coefficients.
Thellal fubgr ence in thermal expansion coefficients of

havi ng i FrBREREL BrBoBRE Drdosphcubt B Sustuffaly i be seected not
gg%l&qgffﬂe f@ﬁtﬁf@efils’c)?llg sihdloh RiScIAhBR Sobine to tHiehdatl BB the

an axl a I ented polynmer  structure, which
wheminpeedagtbusialso such trap sehas @itesioéd pdresitpatoeaii .alhe phedsity to air

could be used is carba t hyl A Vo), ..
AR TR eRRiEd i GORE LAt @2{9}854 & ?grfah‘glt of:Alp neasured
fil i.ch. t f ' .
B! 48, PEOBSIL B UL AP ELIALER 58kA on
MRdifitt at a Peaskie drbie o B.lﬂ)ﬁgilbﬁascaﬁ) g4 fsfi@pemt intthecigalette making
expansi on coefficient, with a coating applied to

eiitdustry owith shenporbsityepreferaly heing greateratbiam i@ GQREBYTHfand dess

encapsul terjal between the.layer wher ei n the

CH5ERY CORESTR: Sl SR sl LA oG e
E2biaftd alchiﬁ:vé’ ARUsFE1 EORESTHOF G thel MR BRhir through the

energy fromthe burning coal, and the expandi ng WO

2 6/ T 1Rel Ribe REW ISR AR U@ Ate3nter Shalfyyo pontion| of ¢aeigibe t he

i nner layer to collapse on itself d seal off th nd
of the gl engige frophde pRipg S?alg:a(fﬁf‘\ﬁﬁ]:eé Antp ﬁée fiolfow tube 42

hol | ow t ube | t :

5} HIE AR08 30 AR ik T, R fin con
t avhdiethB @etardtfeOiNit BRd B phEfrupl iddraathporPilht cidag@ites dittflow in the
that is has a desired porosity to air. The porosity to
aicigarette takes place in two regions, one through the annular bed of tobacco filler

material 44 contained between the tube 42 and the outer cigarette wrapper 24, and
the other through the burning coal 50 and the hollow tube 42. This air flow is
illustrated by arrows 60 in Fig. 2.

Because the resistance to flow and therefore pressure drop in the hollow
portion of the tube 42 is extremely low compared to the pressure drop through the
tobacco bed 44, the hot air coming out of the burning coal 50 flows most readily
through the tube 42 and to the flavorant adapted to be released by exposure to
thermal energy contained within segment 34 of the filter portion 30. As the
cigarette is smoked the heat from the burning coal 50 progressively shrinks the end
42a of the central tube 42 and ensures that air entering the tube 42 is heated by the
burning coal 50 rather than allowing cooler ambient air to enter the tube 42 through
end 42a. Heat from the burning coal 50 is transferred through the tube 42 to the

flavorant adapted to be released by exposure to thermal energy segment 34, thereby



is preferably neasured in CORESTA units (defined as
the anmount of air, nmeasured in cubic centineters,

WO bat/opgses t hrough one square centineter of PEL/E81084/004530
in one mnute at a pressure drop of 1.0 kil opascals)
as is known in the cigarette making industry, wth
the porosity preferably being greater than 10 CORESTA
and |l ess 10 than 100 CORESTA. Alternatively, the
mat eri al of the hollow tube can be perforated to
achi eve the desired CORESTA, all1owing the flow of air
through the wall of the tube as well as through the
C eRligdringighifivarp ahidrimanhedt ehdrgy toltie. flaMoednrallapedtodye released by
fromthe burning coal 50 can enter into the holl ow )
t \esposppe topthespalipagrgyt hacoordingliiap ciggretigmseardingdodhe syention
result of the heat from:the bhurning coal. 15 en.the
cieghipser getivety PF Rayerhd ety iV oF Sl spuities i pment
Cisaairehd BltePAs a Fds@ ok thel dWRvEdtEaMBAt tParls ik @ IRy AGPerePey from the
two regions, one through the annul ar bed of tobacco
f itukeing codt5rthedugh4he carttial tubd 43et ween t he tube 42 and

the outer cigarette wapper 24, and the other_ through
the bur nftigillcRsyndsest ftrfhe FIEEUNE Cesseipgon isref @e are&grred

n | S d r . i [ e
U o i ol B R BREAYE M
t Rarieddsamid Mmedititafone bf tHeepressheindntich ®Xighe 6Bthe dbove teachings
conpared to the pressur esk_lrl‘%? t hrough the tobacco bed

1

Agyilltheerendily apparand it Hgso int the afurlir egawplel, thecheat drawn
flows t readi t hrough, t he. t ube 42. a to the.

¢ |G Aot Y0 BB L teRleet S i B hérfug Aivated agents
t !ﬁﬁéf‘iﬁaxﬁ&ﬁﬁ%&laﬁ@@ hgl a8 dsuth b iRrReO R vaddl @lalyd&€or absorbants.
filter portion 30. As the 25 cigarette is snoked the
hefdcofdinglyt the dxamplany embadinfsfit pf thg ivsniiorl as wéll andernative
the end 42a of the central tube 42 and ensures that

ai bodinasnthgnhie Made witlopideparing dresy) tha@iripandnicape of the
cQ I [ng..cqol er anbient air to
eﬁﬁlé‘?nlgﬁgggél}g%n&g&t eﬁ%{&g#d%% 42a. Heat fromthe
burning coal 50 is transferred through the tube 42 to
the flavorant adapted to be rel eased by exposure to
thermal energy segnment 34, thereby WO 2004/ 073427

PCT/ US2004/ 004530 -7
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delivering significant thermal heat energy to the
flavorant adapted to be rel eased by exposure to

wo b@noed42ener gy. Accordingly, a cigarette accoPdi/ngone004530

the invention enhances delivery of flavorants from
the flavor capsul es contained wthin segnent 34 of
the filter as a result of the convective heat transfer
of thermal energy fromthe 5 burning coal 50 through
the central tube 42. It will be understood that the
foregoing description is of thé preferred enbodinents
of the invention only and is, therefore, nerely

r ANEREE IS GLABMEIRIS; vari ati ons and nodifications of
the present invention in |ight of the above teachi ngs
will be readily apparent to those skilled in the art.

For exqbr_rpl e,AgH]?ggggﬁti&Q %rpjfgg[%r om t he burning coal

50 may be use ease 0 vat e

t her mal - act iv@lipderneeaickingOibRrial;han encapsul at ed
flavors, such as thermally activated catal ysts or

absor bant s. a légatiacheg) ty saidtealiages il smokingnaigriak and of

the invention,.as well as alternative odi ment s

my be. made AiiphBetiTgan R dnt Sy BhtddRand IR fbdgipted to collapse
SGPRR RMedsh8ne éﬂﬁi"oﬁd}ﬁbﬁ’ ﬂ%&?eﬁﬁ%uﬂ‘e% thBat JinbREd @iiRtion of
clarnms. WO 2004/ 073427 PCT/ US2004/ 004530 -8- "WHAT | S
Clsadd\dniokliity materidl, saidkiubgextetding & a pmepne sf segd filtar and said
cylinder of spoking material; 5 a filter attached to

s &vHnday|of sgekingrmalgHel ng material; and a tube having

at | east one end portion and the tube adapted to

coll apse at the at | east one end portion upon

exposur® t o TedmaeneidicRhcbyrdaiousiimon Wihereihaid filter
snoking material, sald tube extending to a juncture of
saotprises @plugality of pemend, iand @t least osmwifispig segments galheatiaytivated

gzﬁggn etpq?ttrtag%;(llvg} S \ailliltGIll g)'(p%sgcf ‘E:oot%grlnrl]aq e%grgg:/l c%lmrrrglulﬁica\l[\@de glglllgn said tube.

3. The smoking article according to claim 2, wherein said heat activated

agent comprises a flavorant.

4. The smoking article according to claim 3, wherein said filter
comprises a hollow segment aligned with said tube and providing a passageway
from said tube to said flavorant adapted to be released by exposure to thermal
energy.

5. The smoking article according to claim 1, wherein said smoking
material comprises tobacco filler material that is contained between said tube and an

outer layer of wrapper paper.

6. The smoking article according to claim 5, wherein said hollow tube
comprises heat shrink material, and heat generated by the burning of said tobacco
filler material near said at least one end portion of said tube causes said tube to

shrink and close at said at least one end portion.
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conprises a plurality of segnents, and at |east one of
said segnents a heat activated agent that activates

wob@n/oedpbsed to thermal energy comuni cat ed aPCIYSHA/004530

tube. 15 3. The snoking article according to claim 2,
wherein said heat activated agent conprises a

flavorant. 4. The snoking article according to claim

3, wherein said filter conprises a hollow segnment
aligned with said tube and providing a passageway 20
fromsaid tube to said flavoramt- adapted to be

rel eased by exposure to thermal energy. 5. The

snoking article according to claim1, wherein said

snoki n mat eri al conprises tobacco filler materia

that i s/-cont BienRpking gitiele 25601ding toeclaifo aphergigtthermal energy

I f . er.. oking article
5 ARBBE AP BSign 37 sy 8P R B ablhorenrea
C QRVécton thea h§|i*ém5ﬁhir%%&ﬁd)@bf_ sad EhbReakaiggnRE at ed by
the burning of said tobacco filler material near said

at | east one end portion of said tube causes said tube

to shrj nk d clgse at. said at | east. one end. poriion.

WO 200407340 FROKIREI6I OB to-Baisn 7. THRSTERGR gy ocurs
Art gl . : ’ . .
oA RNt L SO o MR B0 g Ty PO e
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a remaining portion of said tube to said filter. 5 8.
The snoking article according to claim7, wherein air

fl ow oggurs re.readily thraugh sai.d op portion. of

sai d tube thgﬂr%f)strﬁ()rl{l)%?ﬁrt?%eacf %@3%&8 ‘?‘IP]I ]grvgﬁ%alfléﬂdgq‘lbe 18 made
S UFdra Wbroves 15eat shrinkhfateddl. 9. The snoking article

according to claim1, wherein said tube is nade

10.  The smoking article according to claim 1, wherein said tube is made

from heat shrink material that has been perforated.

11.  The smoking article according to claim 1, wherein said tube

comprises two layers of material having different thermal expansion coefficients.

12.  The smoking article according to claim 1, wherein said tube
comprises two outer layers of material and an intermediate material between said
two outer layers adapted to vaporize upon exposure to heat generated by combustion

of said smoking material.

13.  The smoking article according to claim 12, wherein said intermediate

material is applied as a coating to at least one of said outer layers of material.

14. The smoking article according to claim 12, wherein at least one of

said two outer layers is adapted to collapse inwardly to seal off the at least one open
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froma porous heat shrink material. 10. The snoking
article according to claim1l, wherein said tube is

woraae/07f42Dm heat shrink materi al that has beenPCT/US2004/004530

perforated. 15 11. The snoking article according to
claim1, wherein said tube conprises two |ayers of
materi al having different thermal expansion
coefficients. 12. The snoking article according to
claim1, wherein said tube 20 conpri ses two outer

| ayers of material and an interfediate materi al

between said two outer |ayers adapted to vaporize

upod of txolsallosy tube e atregdindmacsuregxetiodrby she waporiaéd swgrthediate
snoking material. 13. The snoking article according to
clH Ao wherein said internediate 25 material is
applied as a coating to at | east one of said outer

| ayers of material. 14. The snoking article according
to clailh. 12, A wieglicd of radkihgasinoking @ficle Sedrsbrisi@y:out er

| ayers is adapted to collapse inwardly to seal off the
at | eadprioiig agpbarco\@potion 1 Ay siraking ISrt g0 plasg tobacco

- d.of .the holl b | f.
oxiteF B PR <98 P bt A s GRS Pl pifioB iR focollgpse
MRHBA ExSbsubBds! idt SerRPREd BY catbisgiof of SAARBRES ﬁ'lltefraatgrial and

form ng a tobacco rod portion of the snoking ar
byanplugerilayer tob baepmer phpdrt er nmat eri al bet ween a tube
having at | east{1 one en

d rtion adapted to coll a{)se
upon eiﬁﬁglﬁgé‘ Igr tP@H_ﬂO”g@?Fg? sRoging riaclerBadng 8 plyaliygfpegments
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hantiengxpoged o ahdringl aferg}qmnts 10 with at | east one
of said segments conprising a heat activated agent
t hat adeining sail tohpese rest posd ingndtiercnd relatimnship; wisinsaid filter

portion such that said tube provides at least a portion of a passageway from one end

of said smoking article to said at least one segment of said filter portion comprising

a heat activated agent.

16. The method according to claim 15, wherein:
said filter portion is formed from at least one hollow segment of a cellulose
acetate material, at least one segment containing said heat activated agent and at

least one solid segment of a cellulose acetate material.

17.  The method according to claim 16, wherein said heat activated agent

is flavorant,

18.  The method according to claim 17, wherein:
said at least one hollow segment is joined in end-to-end relationship with said
tube such that said passageway continues from said tube through said at least one

hollow segment.



joining said tobacco rod portion in end-to-end
relationship with said filter portion such that said
WO aiwe/op4eVi des at | east a portion of a passagenelyUS200#004530
one end of said snoking article to said at | east one
segnent of said filter portion conprising 15 a heat
activated agent. 16. The nethod according to clai m15,
wherein: said filter portion is forned fromat | east
one hol |l ow segnment of a cellulose acetate material,
at | east one segnent containind!said heat activated
agent and at 20 | east one solid segnent of a cellul ose
acet at el9rat eFlicanethdd acchndingwe blatm d8cwheieiy t o cl ai m
16, wherejp said. heat activated ent,. i flavoran
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conti nues fromsaid tube through said at |east one
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flavorant.is in the form of .capsul e ositioned wi.thin .
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filter and a Tobacco rod, said tobacco rod including a

t uneendqostionuct sdl tibe zol@mts smad @yzdinbte coatreuniedtionsafdhermal
that upon |ighting and_draw ng upon the snoking
arfprgyeray saidl qogl ©rsit Gltgr- coal,  an end portion of

sai d tube collapses so as to pronote comruni cati on of
thermal energy fromsaid coal to said filter. 10



