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- 1 CIGARETTES HAVI NG HOLLOW FI BERS BACKGROUND A
w de variety of materials have been suggested in the
art as 5 filters for tobacco snoke. Such filter
materials include cotton, paper, cellul ose, and
certain synthetic fibers. These filter nmaterials are

known to renoy Lol ‘%1 dﬁﬁf&ggl e
component s frchm oggg%oﬁ%noiggﬁ'ﬁg@ ave little or

no effect in renoving certain gaseous conponents,

e.g., aldehydes, fromt t§@)ke. See for 10

exanpl e commonly assi gn%gé%.&%? atent No. 6, 209, 547,

whivcltlei s7alvéreby ofi meorpon bt edatiereéen | sujdssstedt iimettyne art as
rileebQ ALl tf%%%ée%mo%m%(ucﬂﬂf%‘i%&%dﬁﬂ%g gﬁé‘ 2l I& corton,

aspect of the present invention, there 5%
paperpr ov¢Hed ceeci ganeét t esrigommpr issingetact obdees -r od; Taese filter

i{te [ i h 0 '

matert 1 o O ORS T oS0 ATBURdI £ of RaTon T barirEg; components
from teatamenoxef thHeshdldvewlfitrbée somre slfifgaedimxiaidvning certain
gaseohl cBABBhSls t0.00e anothierieandr af, additive DRhESTal see ror

I'n extra-cellular” spaces of the hollow fibers, .
exampph eFENTPTHYe a8Fd9Bfdat - f eabitone - thel09264Rol Walwrh 1s hereby

incorbbP&IS h3-OPStiYGkedent DrACFLAFaREE Wi s_sSecond
aspect of the present invention, there is provided a
nmet hod of manufacturing a cigarette filter,
conpri sing: preparing holdwmariybers with a snoke
I mper meabl e material  covering one end of at |east
dHe 26FC I WolL6W #i bets 2aPeFea’t BB papepat |jpvention, there

is prbllddd®h exlhaczcel) WarsRaaes M £dHarcbheohold oM iter operative
fibers with an additive material; and placing the

with RBf| bWPFTWersnwi PRt R s’?ﬁﬁﬂxefiliq?ﬁei:ﬁ%%lb]r%sw&t gfe of hollow
fiber@dNduidieiaddhti vgndmd et ahel Rodl &k ganetteabé | BrIgnebiNaxiz1ly in
accordance with a third aspect of the ‘{:)r esent,

paraliglenti GRS FRBFRCTi 2Pt off dEHAT tTyarditddafi I'ferextra-cellular

space80BPr LB NHo BLAOI £ Wi, bemherenbr ane, end0oihef eldadtheone of the

oLl holl.ow fi ber merrbr%g? conprises: hollow fibers; and a

Ol LoY n i Gsnp&r WRHbTI W it eri al , wherein the snoke
iImperaeabhaecaaterchala ebsifdicispacdovnstheamrendnof iavention,

l umen _of the, hall ow fiber. Snoki articles, such as .
ehere 4o BCPESIGha “oi Bartt e oFi 1 1EHS, ARG ferhoGeTgret o filter,
compr hainf aginepianrgng Mokl Ngv afitbieglsesriahe apsovkdetngdrmeable material

couer GBS 5, SIPOULTSULS, 4 Snec XL AN BSIBI 1 cas
partiablinstiridamgt ebacgocsihiokerdspanet hwdtigin titte heollow fibers with
an additive material; and placing the hollow fibers with the smoke
impermeakle material and the additive material in a cigarette filter.

In accordance with a third aspect of the present invention, there
igs provided a cigarette filter comprising a hollow fiber membrane,
wherein the holleow fiber membrane comprises: hollow fibers; and a
smoke impermeable material, wherein the smoke impermeable material
cbstructs a downstream end of a lumen of the hollow fiber.

Smoking articles, such as cigarettes and cigarette filters, and
methods of manufacturing smoking articles are provided in example
embodiments. In one exemplary embcdiment, a smoking article contains

hollow fibers which affect mainstream tobacco smoke drawn through the

smoking article.
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snoking article. - la In another exenplary
enbodi nent, a cigarette, conprising: a tobacco rod,
a filter joined to the tobacco rod, wherein the
filter conprises a bundle of hollow fibers, wherein
the lumens of the hollow _fihhers are aligned axially
in parallel to one another; and an additive 5
mat eghathd N exthai £} | WhBbasRaces af thehekbow comprising: a
fibers, wherein one end of at |east one of the
tobacfig| Fof f Fherstrs opstshctedths PPRAAGedod, prbfEraD| e filter

comprt Bes N9l bovad RET $.0006Pr £ 56, PIHERBE L Ct@t Bledls. of the hollow
Pr ef er ab| t he C|§§rette further conprlses a

fibergoppemit gf EFLABHYY ITh&3SErHbent TF £1S é‘éTPEHe{rpﬁr%deéﬁw additive
materi ALt he felx}tﬁfchéIlQIDatrhespaJ;@sh@|f| awef ikansw Prekes aAbk¥erein one

the lumens of the holl i rs are aligned with one
end oF 6% A o8 P F SETS GH UL Wb ook S e FhiayBl Eovided.
tiregugholhe thel gal et efiddrsanohhersexeppl afigric material.

dinment, a _cigarette filter npris

%gEESﬁF?p%brSFBSn ot B 5§ er %ﬂ%} 'ng %ﬁﬁﬁf&?SF 2  sorbent.
Prefem]glyn,n ofie t herthail ois fobers] apgtmeell urosenaceidesd, from the
hollow re|n the hollow fibers and the outer |ayer are
dddéd within the cellul ose acetate is provided. In

&n@ﬁheabbyemwkaﬂymenbodfnemﬁ hal et Hoteo$ are aligned with one

nuf act_ur i C|garette filter rising:
anOthg?e;g}iﬁb ?? T ber's vm%%? SmOkﬁe - Fﬁ%%?%eggFgugh the
cigarghteri al coverlng one end of at | east one of the

[ t aI Y,

o PRCEar raei v SRBbERRe D YrshlF Bt cprosieing:
holloanfédﬁiﬁav@nrnnuam dbyeanGOEEacmmgamrmﬂﬂﬁﬂIanlﬁhbefstEe hollow
flberwtgngl hfeﬂ'iﬁ%@e' &{a{.@aabl?\ P@Eﬁrﬂ{’g I"%Qq gh%lkgj‘&dé n\éethe outer

tertal 1n a arette fi provi
layerP@tﬁeﬁmﬂﬂdﬁedanih%ﬁntW@aﬁﬁl%@1%5&|ﬂCBFﬁ§Ptﬂﬁeprov1ded

et rgn&ﬁlelwlézeﬁpq%@s etldiBnt he hofhétqlvegdf'@@ra m%&tmng a

the additive material conprises soaking the of
cigareier $1LACE hecal@ir i ve: n&tre?rﬂaéllnﬂorhoélpwnéfl@ﬁfécwl‘% a smoke

to at 10 least partially fill the extra-cellular

spaces with the additive material. Also provided in

exanpl e enbodi ments is a nethod of treating

mai nstream snoke, conprising: draw ng tobacco snoke

axially through hollow fibers, wherein the

mai nst ream t obacco snoke is drawn into an
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15 open upstreamend into lunmens of the hollow fibers

and is drawn through perneable walls of the holl ow

fibers to a downstream end of a snoking article.

Al so provided in exanple enbodinents is a cigarette

filter, conprising: a hollow fiber nenbrane, wherein

the hollow fiber nenbrane 20 conprises: holl ow

fibers; and a snoke inperneable naterial, wherein the
impe rgppkles |mﬁi@¢ﬁééb|0é‘fﬁmw i ahe obRd r Ukt 2t al Phovinstreard et hollow
flbeer gcl yamo: ?grwt,b@lﬂ/o' kow fﬂgbeéxtrnggﬁiﬁﬂry’ sﬁeﬂ?es within the

arette filter further conprises an additive

hollom B9 vilhher® radEdivigl aptephtles a9 phechut |gw hollow fibers
with ftthefénokEh%n@Q%ééWFe R2cdWlAr i alq M. COMPIdie z?'ﬂaterj_al in a

flavorant, a reagent which chemcally reacts with and
cigargiedtilvery:sdiaractesd-a gaseous conponent of a smoke

$i-eeaminl B SW flagkanbar: splwentili9h Mt €S -cellular spaces

t her eof . BRI EF. DESCRI PTI ON THE W NG FI GURES 30
Wlthl?lb%?eh%}¥qw GdPrate¥ith BinplHry venBobt eht comprises soaking

the h6loaketidsnchudhBgaddi hold awrbir-ber ey an@e cffective to at

containing filter, and a path of fluid flow _through
Leasty jRRigight gt v IFi Gt e X GotrHres SPEFose bbbt ol additive
mater9dl a bundle of aligned hollow fibers with open

upstream e and i nperneabl e or sem - 35 perneable )

A e AR Ry R T he Tl T Sus TReA of treating
mainsEt gt esrﬁoi{d | u&tm;ah%sn@ Cl‘di‘é&iﬁ@Cﬁ:bbélc@f anbrndbeiffiy through

al i.gned ers with close omnstrean1eng

rawn into an

holl Iom/fig
olloy g %ﬁ%ma et Erfal PP H Iy [GRASBetWREN 1he
open h[}:is|t®Wa1fnl kers; 1 WD 2004054826 PET/ hB2006/ 60884 and3is drawn

throu%h %{rer%e?ablllel %s%gf ﬁ’é ar?Ot h%. Welz(l% l ary r?gwnstream end of a
smokigomMeiinileg filter, and a path of f|UId fl ow t hrough

e ci arette; Flgur ﬁg Iary illustratiaon
1

%? Foss sdct’iton 6™ e5 Pio lme *er? Fi git&Ehs fiiter
comprp$mnqmna:m@gﬁaphfxﬁeanQmareeé1LWEﬂrespacbs ofllaw fiber membrane
comprfé(géml l‘%ylcﬂvo' %gj\lgrfsl bearrid ai]d J{f&]gaurfrpge(fmlelagit r%t rlaa wherein

my(mm)rmm Clgarefte 1 ncluding a ol

the smpberlﬂEﬂbﬁﬁﬂéeanatarS@ibebﬂtﬂu¢ta hih@@n$tzwum¢£qﬂndt a lumen
of +n@fndi W deid0.flow through the cigarette.

Preferakly, the cigarette filter further comprises an additive
material in extra-cellular spaces of the hollow fibers. The additive
material may comprise a flavorant, a reagent which chemically reacts

with and selectively separates a gaseous component of a smcke stream,

a surfactant, a solvent, or mixtures therecof.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

Figure 1 illustrates an exemplary embodiment cigarette including
a hollow fiber membrane containing filter, and a path of fluid flow
through the cigarette;

Figure 2 illustrates a cross-section of a bundle of aligned
hollow fibers with open upstream ends and impermeable or semi-
permeable material filling gaps between the hollow fibers:

Figure 3 illustrates a cross-section of a bundle of aligned
hollow <£fibers with closed downstream ends and permeable material

filling gaps between the hollow fibers;
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DETAI LED DESCRI PTI ON Snoking articles are provided
that include hollow fibers therein, wherein the
holl ow fibers are obstructed on one end to f
WO 4545285 t hrough the walls of the hol | ow ¢ | By B200g o384
used herein, the term"feed" is used to indicate a
material or fluid which is3fed into the holl ow-
fibers. Also as used herein, the term"retentate" is
uBlaireo #ndildatsérahes pormoitbaT of P LEgEd siiodAnepesigarette
:anltfaﬁk? @S%otllﬁﬁs@ug’hbé@emﬁ%fa%e‘)fc&rﬁ%&ﬁ@x‘:é OWJ.iiEQ.erSarﬁ{‘da path of
ra

within or on an outer surface of the

fluiq éﬁ@?ﬁsﬂﬁpuﬂﬁe’t%lqlﬁﬁrﬁ%%'rs - Additionally, the term

"fiddreatse"id SarlS@gbri ArRdisgater 418 opordd on ®fosst-Bection of a
ol feed which passes through the walls of the holl ow
ollg% BEPRL’ The term "obstruct” is intended to include

bropiiengé part pabtorplcookiragh fofl t extrercedivbny ebhees of an
exemp%%ﬂ‘pll‘lc%f eg%égg fldgwthrough an 25 area. For

an i nperneabl e or seni - per meabl e materi al
cBigire Gseélltl@tltﬂjiﬁsr Gt sepEe Howh Sepedimenid agarpite including

a hotiQhd @¥Ld: BRES rBYe DLACK NG piid tipke f@&t&.eedanfdr fAMpach of fluid
passi ng through a downstream end of the hol

flow fibgapghl e BYI#EREISr i ncreasing the resist ance to
flow for filtrate or feed passing through the

downst ream end ‘of t llo i.her 30 An exenpl ary
use of. a cigar etteggﬁqﬁgt ﬁﬁ%%%%g\?vbyi bers is
[ Sfm&m@aheﬂmlresl:iagar prdvidsietbat inreudel hovidw Hebsrs therein,

ti hoIIowf b ranes. As
whereﬁnl u% kl f Jﬁ:erﬁr éar , hp%rnuc[ Ieg tl non ec(iigar e%c%rce a fluid

throdglO the mu;pstfreiaenleﬂd.omlﬁlmrﬁ he cigarette 100 and

aﬁ?'\}’%?'&g%l a‘%{ég tfeﬁu' % e }be, dawst Eﬁé‘{@baet%dalrﬁ&enal or
a sno OW3 of nmalnstreamt
fluid rigkeh mmﬁadwavelthm heldewnsieenam difieet penusedheerein, the

term SPPKSfGed~ 140 waukd rBasssh o the upstyigam@nd.nklGeed  which
t hrough a WO 2007/ 054826_ PCT/ | B2006/.003884. 4

doeSt%%%cWSr JdreEght FBR FAFBUGHE a8 1R o¥eiPers 13t is trapped
withiesr t b oughotber dovmsid eam emsl 1afenf dhetwd ngSE]Idwe fibers.

100. t the fjlt t 30
T TR TR R IR R ———

the fhegiTehbels ,paJs&eef thodugwthe bmlslslﬁfv\tmwmallswt fbers.

fil‘ix%eq:e%ﬁct‘ g\?c%t” ! s Flzgll‘!gx?de’:ld wt:gs logﬂﬁﬁé ?gl 1%9, partlalA

unobstiruct e upst ream ends
blockidger sfll@erbrm o@:stmumt@tha;n meras ddwrstirebmy efﬂds»i 38wrough an

areaTheF§ rr[%%d %%O ﬂ'@éﬂté@al‘ ng‘:} tsgﬁ_lfﬁ) an_é materlal can be
the

directed I nt o0 the upstream en unens
usedbyo aolgtraect the downstream end of the hollow fibers by blocking

filtrate or feed froml passing through a downstream end of the hqllow
fibers, or by merely lincreasing the resistance to flow for filtrate or
feed passing through the downstrsam end of the hollow fibers.

Bn exenplary use of. a cigarette. 100 with hollow fibers 1is
illustrated in Figure 1, wherein the hollow fibers are utilized as
hollow fiber membranes. As lllustrated in Figure 1, upon lighting a
cigarette 100 at an upstream end 110 of the cigarette 100 and applying
a drawing action to the downstream end 120, a smoke feed 140 (a flow
of mainstream tobacco smoke) would travel in a downstream direction.

The smoke feed 140 would pass from the upstream end 110 through a
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filtrate obstructi ng or snoke inperneable material 20
(herei nafter 10 "snoke inperneable material™

whi ch obstructs snoke feed 140 f
chg({(]&éﬁki he outer circunference of the bundl W”%’O“ss‘*

fibers 10 and the inner dianeter of the cigarette,

as-illustrated in Figure L 2Additionally, the first

snoke i npernmeable material 20 can al so be provided
Lobadset wedn SPhetherli Vhahreh fa Hédder0 seati¢re bihdlweraghrough the

downskoebh | 4= nabeds itheFc9yiforde 4@oObStruct fluid flow
between the fibers 107in the bundle. An exenpl ar

y
CYRSSs -EEHi GRTPI FB8t FAETHR BPCHIRE i30st thensReke feed 140 is

forcednnataeﬁmh@snaber Lahe 2QuisthereuBdi g dhehabl,owfdRens within
whi [_.e not fbstructl ngl _th upstream

n
the G35 BrC T I-Unend tLEIORE P11 LA B ACFP o Biopstructed
on th20 uNekteamalemdsadsidit us:br abetow nfiliegur 80,1 bithebstbk&ed on the

downsft.efg?tmlégdé S’35f or %Eg ﬁlg]@r EP§%41 uﬂwapass:}nhr ou%h tI:Ee filter is

f he” hol I'ow T Soke
diredtggerindabl eherates fzdam widsh ébstqfuct@ t hemetownd® r @gma first

flltﬁ@gs &tﬂuﬂ: nérlémef{et t{ﬁt QQllaéQ:W 'M&l&g é:OI g%e::elnafter

3 is an exenplary cross- sectlon |IIustrat|on of

" smokee clHRE TEABRYES | AP TEA0| §eBSTRRI Y afbishstohdEiRAgS t RBoke feed

140 @Mnsidt&aahea% 8br&f dheuhirrascd Hoftideudgl! QW fivers 10
i-bers 10 i S notgdthat as illustrated in Figure

and %*e &ﬁ%%&(fﬁ@??%%rﬁfeﬁ § CHEBIG LN ol SR F iRt dn1Bioure 1.
cmumtﬁohumey,a thiel £1pdie fpekseahbem@beei @dte:3@1DIWRRN also be

hol Low fihers 10 [ bet n the guter
provic e% 8 l(:er%enncebco thélt%“rmvvcgeL of l?) FHar \gf@o Hhd Yife budle, as
llluamﬁEeddmran@tgelrreon th@ oled tgaucet tféuiciilntlf;rw b:é@weerﬁ the fibexs 10

in tkgéesﬁlfn%ﬂe ASABr g&%e 2 rc%'ogs E @t ltrl]%hgtr %k%l %he first

materi al 30 can mat eri a trat
smoke dmpgsBealler dafhride 44 |awrap@n§mm*dm Eofheer fieﬁerfso 10 in the

bundlfeor wBl eetdan oBH%rt@cﬁtﬁlBethg%@Eﬂe%ﬁ%ﬁ@dzsl%% QhetNGens 15, is.
igarette 100. 35 The filtrate perneabl e materi al (51

111“%&1’?%@ it §vo8EY 40 hold the hollow fibers 10 in |

%@&/eog ﬂ§o€|ag$ CIT /ﬂlmdsar@?%% gglgz h@gur@sllyvelthe a%mb]@e V\Qed 140 is
' relatjon tqo. th

forosd [HEQP 40 L RSN hATTYERYE % (gL aRe atfbdyaov cribers 10 by

a seomtrer squtlfWSIn@:lelx’yieabm anatag amt etiah edetbeciisethe aSownstrean
| Qpg e n st |allg obstr ct filltrate

ends ?gwot%fwrio&ﬁ“e%%t f]les f8 terg fgﬁtl S atby enbodrtent 1S an

exemmfaWh@rbsisﬁea:lt@pen@aﬁmmemfalthgo segoad Smpior olrgyermeable

ma-terfg'glé{ g:t%%‘émﬁ?&ffﬁ%akﬂh% RLALE Alam SHER &% &8 1098mens 15 of the
holiow fibers 10.

It is noted that as illustrated ian Figure 3, the downstream ends
35 of the hcollow fibers 10 can include a filtrate permeable material
30 between the hollow £fibers 10, as well as Dbetween the outer
circumference of the bundle of fibers 10 and the inner diameter of the
cigarette filter 130, if desired. As provided herein, .the filtrate
permeable material 30 can be any material that allows filtrate to 'pass
through the filtrate permeable material 30 for ejection out of the
downstream end 120 of the cigarette 100.

The filtrate permeable material 30 can be provided to hold the

hollow fibers 10 in p}.ac;e in relation to one another, as well as in
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By obstructing the downstream ends 35 of the hollow
fibers 10, snoke 140 is forced through the walls of
the hollow fibers 10 because of the pressur t
WOR VA S noker on the downstream end 120. By P%Tgﬁgéoﬁlg%ss‘*
snoke 140 through the hollow fibers 10, the walls of
the 10 hollow fibers 10 can®be used to filter snoke
. 140 therethrough. Thus, the walls of the holl ow
relatippefe IBehahhivRF ab3%h neMEaRati Fehate (HEY el sbesive, or

othert paybotd DM fddaeesnihy; addrewibhechh| t& ab £d,5Q sf fl%%t BE it does
e the retentate (not sh

wn)
not ﬁ”éasftﬁﬁ)ﬁjpaeﬁywqbﬁ%ﬁ“??]ef’]Itlfﬁ‘ﬁﬁs T18W ERryolhy sl':ht’?‘rotfé‘élt?ﬁa’t3fJ An
exemplarﬁn@rh:@ﬂlm‘rpb&r ytlenbadiente pbimsdniat edatdrial 30 is a
Eig si.m | to Figure 1,.the filter
poxorlfy B8 B B ks e A ko B e i s ee=Ehice
I%GTW&BFGHFEH@FQ adow@team é&rdd o}gredf t thobstllugt fahers 10,
smokeuﬁibr§§nk&f%d2§hgguélbetﬂeu%@§s1§fsﬂ1@5h 19.0530%11)%1[ | gL‘ﬁ! because
smoke to enter unens on the upstream &n
of thef PERESTER HOTITGROS PHeFRe 150K (08 ABPedovhRiitaeeend 120. By

forc:f_hgr SimosBDkE; 0l rmﬁrdﬂigablt@e mRtieblalsi2Qrkn bl 9Wie 4:d:1Ss of the
ar fashion.to the second snoke

hol1chibers it & bR LE50 Hlakert 0Reds T4 supaegivougn.  Thus,
the wdldseiof tive Hoills# EHMQTEHbHGamtaeI‘aJSab lx@nﬂg@ﬁﬁedm that the
hi f t upstrea of
walls, °|%| et %é!%‘gﬂe ae‘is a0l E?Ws{%?h | g%f’]f%ancﬁ éfﬂp frﬁmsthe smoke
140 %p fpadas-atviriger rbeblreteatard aln@0 danwmal Se beappedi déthin the
1umenR€i¥een hollow fibers 10 for the same reasons as
di scussed above with respect to Figure 3.
Addilsi apaEHythats ial $eothenstieapdgry neliqpliment, Hllustrated in
FigurgeCondyaneke i si NpeLiRable, r@‘&ﬁﬁf@l 130 Gan be1used b can e
obstruct fluid flow between the 0 outer
reversPountterdhicd BPrdtre BEndheSofSvER| WPesabde 10atardal 20 can

be fo&h@difb’l&fbsdh:aﬁ’et&{ L@fstli:@&n Grgaret te fid t18hme230153% as to not
ollow .fibers 10, simlar to the

nopyas hetanen e helow Lbers 1S tlac ot 2 0

holloerrbhdhewentlﬁ I I us:ttr atednbvedi ghae ]:heByf:LmsﬁVISiddll@ tﬂ@mmeabln

mater&éi% S0 #m?engaglsefggﬁ Ial S 20' ?’LFEU o%ﬁe second

e Fouted Bat WRER An but 67
smoket H@Pﬁméﬁbl%fmaﬁam@ﬂs 360 Hdrhidisthetedinién maum eB, oftherein the

lISt I 1 I il / 48 ens o =]
o A S0 100 20c00, 02000 O5g2ihse g5 o

UpStrGat| 2y |9 ﬁ%?lwlqubéiﬂ@eqﬂ) aﬁ@démortéﬁéyrdemsltarxeam Figure
3, a€nd13batByphassing thasrke Jo | tLat g1450Lhraughythey i een

hollow fibers 10 for the same reasons as discussed above with respect
to Figure 3.

Additionally, as also illustrated in Figure 4, a second smoke
impermeable material 30 can be used to obstruct fiuid flow betwesn the
outer circumference of the bundle of hollow fibers 10 and the inner
diameter of the cigarette filter 130, as well as between the hollow

fibers 10, similar to the first smoke impermeable material 20 of the

embodiment illustrated in Figure 1.

By providing the two smoke impermeable materials 20, 30, smoke
feed 140 can be routed between an outer circumference of the bundle of

fibers 10 and the inner diameter of the cigarette filter 130 at an



wal | s of the hollow fibers 10, the holl ow fibers 10

behave as a hollow fiber nenbrane in that the snpke

' ted into retentate and 5 filtrate

W%Oé]?@%%&fhe retentate (not shown) can be tré"g‘g‘@aﬂgﬁéﬂ}*’”“

the outer surfaces of the hollow fibers 10. After

passi ng through the walls @f-the hollow fibers 10,

the filtrate 150 can then be passed through the
upstramvratir eamtembuaﬁ tihe tha 1BObE Ovhd iR 06w 1fibekiae 1h0hhOWut the

fihers erein are referably_enbodi ed,. a 0
downstyq ustera EVgBFEe 5% py %of’%ﬁs ofF* g%‘ﬁ%?pglsguzthmugh the
walls fohahbe m@lww h’lbleuﬁem:, 1t516( holklow fiilpeers ) drabbepsSds a hollow
£ib "VimEHb Mall 1 | e A t sone pa

iber .ﬁa .{L %h%?bglrﬁg isgnn ehlrridgeﬂ)s&aa %d 1%0 J.[eoc%lniizgte and
flltras‘f@mmﬁwr Hla%rerm déhiealr et oplerte rinPﬁeSbWIdsmayx bEVGiIfESPm on the

outer bsufﬁde@r%@ e pAvbde predet @bm negcLev laésﬁfg through the
ablllt%?and al so to contain extra- ceIIu ar

walls sB%cEgeth%Jr . BB sexQnpltEe H&FFﬁ%Fefljo%Orscaé’aer@él be passed
throudfd®e  aéwipal paRr snd Beber apd ynoltLbe hold-ewibi bers

LLul di.f i ed | N
B R EEo R oy Sy 1 8nE o o SEaT T ofiSS  PAEFSTAEY ‘Srbogied, as

illusigmrpedunids, Fsjutiecohe bublmroos mirxtsemEsporous fibers 10 with

lumgn:fci()gge)r ﬂ%ll%ﬁs ngr ﬁo%n{ p]h%zrltgl %CVJ%.SL!LOT O(: ?(i%leosvsv with at

naterla S can Pa en

least 3sqreg @FPLsithi Th: | sThrerheByonédepor ateed brermeia ¢H @1 porous

or seﬁ[‘-téch%tu)é Q&été?fﬂ e%%rfe@fx ahlb QUf&%@S le'vElé Siagtptﬁéj tailored

that the material used for the hollow fibers
to Prﬁgl‘é%og%?fjett@rﬁéi}%dalﬁ‘f%&et%ﬂ rﬁ’?f‘@%faﬁé%?ét%l%@ p§isc to contain

extradeiigrmh A ﬂgade@ethﬂﬁé:@{i alpprusedmi, thBe1MRl4:BerEOfan be made
; eanple i f tg Jrlow i bers 105are made of | arger
oL Tiat er iFES ST R Her © SnSEE‘?thl?é’nt L7945 af@®PLSe Csllulose,

modlzjaéd ovwedltimspassceimougk. dbdiSstet, hepdsmt;_:&bp@lew@,edpf:@ffsulfone,

acryht_cbe h(I):!ploowCi fibers 10 can be chosen to sel ectivel

FestTAPR Pavsads T6O8hl yr U aih r BREEY cdmbinations
theredf t rFatréBer i disdesisien.of moalpwefﬁmredzasw:kalmg can be found in

Qgéérﬁ:l %l'o hgl H%"Jﬁbe%k hgeb nﬁgid;%rou ‘tgghhern:an in its

direction ih tra
entlr%mlh&’ngeéﬂar@eefor Byllpmvpeﬁsm such ali gnrrent snoke

ganitravielq tiaeughel ng@é‘rslaq_f utsléa f@|{WH&lggﬁsfi&% 10 can
direction apprOXIHHte ara el to the suction or

be  cRARSRuNt? o@&aphl PEQYE e‘f“Hél"&ovﬁ’%rter edffendvofdgipamining the

nater SAMKiN@dAltoirCl@e daaws Ny soPKexdnm, t e YRSt hEAIBWP fivers 10
lit e Addltlonalll%/l&lthe holl ow fibers 10 are

d. 15
are mags; 8% PrﬁF%‘FJ;'/ Batal pete Soné2aRtk h%?n%tﬁt&}r’a'%rf%%trates are
allowsed | ow pEeke theedgd40 tmueyerdhe penetiat eukb8 WOr the hollow

fibers qu 05482gePC'£/ Isgr%oqc%/ Osoegfescf{:ively restrain passage fto only .
certain ranges of filtrates, if desired.

In a preferred smoking article, hollow fibers 10 are oriented in
a direction in which smoke will travel through the smoking article.
By providing such alignment, smoke can travel through lumens of the
hollow £fibers in a direction approximately parallel to the suction or
vacuum force applied at the downstream end of the smoking article
drawing smoke from the upstream or 1it end. ,

Additionally, the hollow fibers 10 are approximately parailel to

one another in order to allow smoke feed 140 to evenly penetrate the
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- 7 hollow fibers 10, pass through the walls of the
holl ow fi bers evenly, and for fitting bundles of
hol |l ow fibers into the axis of a cigarette. _ For
WL as illustrated in Figure 1, the axdLT B240qQ03884
| umens. 15 are preferably aligned parallel to one
another (as well as paralle} to the 5 axis of the
cigarette), wherein such alignnment allows snoke feed
hollo#48ibdre hbpwbk s oughhugRe thall kdplse JrUnBRSHEI TREAiVers evenly,
4 Fgl % W tlgou det qur ?r [ ngl rect routi n%)_whl le
and Lonoki TRt PYHE S Qar BPHEPY FREEES hotiDWhei bEFS Ofp 2cghgarette.
For echemplzedawi ihiustaryesnmbki mguatt Ll the dxek€of the lumens 15 are

tradi tional ,or._naon-traditional. cigarette,.e.g., in.a
profegpily srPdfoq Harides e ofisr Ao Arboromints 3 GiAag1eL to the
axis [o6l Fow Fidraresthor uberdin sywoki Bdianterd) eslloguchmnake feed 140
to £16l198% _S_tﬂ@dmﬂi’&ﬁfea%&b&é‘aéiféd&%et(‘i‘?é:, ithout detour or
.. Non-traditional cidarettes I nclude, b%/mvvay of
indirg@aPrEinel garidet €3°F b9 of| BRe rd'daresheki ng systens

asedespined tibae@MmBnlnassi g86d Wishin PN NSy article,

. 6, 026, 820; 5,988, 176; 5,915, 367;. 5,692, 526; i )

like g Bé?‘?@:}@?a% 8T 6BBR ORI GRS, /896t et 9. in a cigarette
filtedi scl psef@secaf whbehinanes herrelbydei neanper atiedrby for use in
Smoki}rlef erence herseic in tr}hei reetnti retci' €es. q_I;CIoI Low fibers

BF e“PFet'EPabIfY o8i £F8d TR T et X TRAR tippal cigarettes.
Non-tkedigtibnel aifatdimressdnthede,t Iy entyi vé kemgtle ofcithesttes for

i ber fi1 wihinh the area.of .the filter.as_the
ElECt%%)%eiowg)?%leﬂrgts g%£%$g%gd Ql%r?%? ﬁ§£%0q§| rgé‘%:“%n}ogrl}?a?ésj‘gnecj v-S.
Paten§rrd‘1@é-flw26A|8§_@; ttheSdi Hitet ePs2 b, A8Me | wrkdds 586 t 80692, 525;
5, 6660914, 0WHiibeES 466 N LOTDIRAL I QD LB FRI Ghlsaly USed  hereby
. to make the hollow fibers and the density of any
incorpptrflcd BY ROTSTGWCRI BRFedr dBnthrdt: enférarmt of flow

PRISER| eib@ss Wekd BsctHEHIQr G AW 6f TondiH |1dd2€ than the
&ob?ccor%n%ke t hr q:gl%h t he hol | ow Rl bers (hereinafter, .
iengtpeffsfarce “60 95 Ufaw PRTEPFITT nlad#ilt i On TP uSihfg can fit

withihoth®wfdabes ths Hbli«waki bre RENhbaTESetd afd |d186ned in the

: direc??%rgltciaél sSIb.OkSeUCPl as. Sr@.{(%’,t ttl}zeer eé:l‘haéng‘iu_gg%l %lelél\e/ié]geol L%P\%ns of the

3" cENal 5o be usedto pr OV _
holliowxiipkes dsni |daystimation | RitHi gbee m@tehdil owsédi béps make the

_ hollo‘v}afil@a» '!é‘it% Eﬂéoa%e{xésl f(oitf'hgn%o?%ﬁc{l%' %%I Irhgh% ?%Iibr?rs) con“_;roi

spaces) in the wa ow fibe
the apperle xtflay petdiillgr spawddd, aaddhe | Verasatresibfest danpuil the

tobacB8 ShoE&£din 11 thd Neo113Gdidiikes MLEEL AlS+68N REsigtance to
contacted by fluids, such as snoke, passing fhroug%

draw {REPMal | s of the hollow fibers and thus through the
efl Adi €Rdd WAruSPRAC®S1low fibers as hollow fiber membranes to

filter materials, such as smoke, therethrough, the hollow fibers can
also be used to provide additives. For example, as illustrated in
Figure 6, hollow fibers can include porosities (i.e., extra-cellular
spaces) in the walls of the hollow fibers. Within these extra-
cellular spaces, additive materials can be stored, wherein the
additive materials can be contacted by fluids, such as smoke, passing
through the walls of the hollow fibers and thus through the extra-
cellular spaces.

The outer diameter and wall thickness of the hollowrfibers ars

- preferably sized to optimize the hollow fibers’ ability +to heold
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35 The outer dianeter and wall thickness of the
hol low fibers are preferably sized to optimze the
I i bers' ability to hold WD 2007/ 054826
W‘E’%‘#’?ﬂ%%/ 003884 - a additive materials ahnd-{Rj006/003884
control filtrate flow through the walls and
retentate trapping on the-walds. It is noted that

additive materials tend not to be absorbed in the
addltlm[mt@fmh!ne &d | v donhess fhilecdaze capwl tmcyzgﬁaorcﬁeswans and

‘ hus .t he hol di ng_.of |t|v rraterlal S r.i|
mten?:%\trer |“§&p8uf1g b??’f@ é‘ﬂ?cr’gﬁ ce Futr spéiié:é %mﬂ ymatemals

tend weakl o As: t Slesombeerindittmetisamenf dthetiwol h@w.cfw bfasrlz@rs due to

caplli%a{/e%%:%%*s agg{‘grtﬁeh o'ng;q rogf O?I&th gk@ﬂasis is primarily

hcreases, unt e porous spaces
carrlwit bin ful rtgeoﬁxarmelléww bEpages ewithipy ridiecefdldiear As the

outerSBAGESIeSUSH A% KJACK QEb@f@Vhﬁ§§ea{§ésWa|a|n§/8f bed | fWer of
fibers) would tend to increase. O |ncrea5| ng the

hollogndaRerbf PERYEERT el PEFRS28pades, BBt i, hyapotous spaces

withifaherial e Ca’inh&ﬁ.oazbiﬁbbﬁd(lm If&ﬁﬂaheélhﬂ]ﬁ& spaces, such as
nar rower, | unens, EAFaL[Iid/o IIo fib

cxack) ds G TP Ho o 1 Beps, FOLTDT i TRSS8) Al visrd to increase.
By - inateeysiabs dhue tootiei oIl e$¢ma~teihmlmt epasaH,f agere  additive.

materlaié ar LA ag gc{ edogn?kgg L thfﬁovﬁa&lr@)ﬁ%? %ﬂmg%eﬁxre and/or

0 releasa tlve hH erials
fewerc heliew r&i-begis| Glaarcgtp@cet@-eohom@w hoildegw tpi beld Ugps additive

materIQi‘§ J cnge %@uﬁﬁ‘eﬁ ltet%g '=£ e&&%%‘a Qh@ef‘ C’:‘!Lg’f a@g ddratl V@reas.

terials | ow fi bers can

sﬁ;ﬁffﬁér%%twooééﬁ?% rfé&ltva §Jcﬁb%af5ar3rt0| aFPyuseéi/cﬁPdr%%easablY hold

addltmréli MaZz@rugnant.edni grat | @&tQE &@ﬁmﬁ@@i tiptRes of the hollow
rials, such as, for exa gﬂlﬁrln

stor
flbertshéosnok"PHa APEFEIES G (oL RELeStTI e RRCE & gatesisls

in tHeh@bBldéw Hibe@ede0 &4n weowuﬁelaf%myveoﬂﬁmadahs bfbstantially
avold G SHEHPRET o LB BT i i e o i ve M a1, sven
as, €uxtraxesplay aﬁumest@ﬂagbheomolthawsmob?em% 30ti¢dms with the

d mat eri al s can be provi ded by
addltgggk@%%xt E&gh%ﬁt’%y& ‘ibers 10 in 25 a bath of additive

Mt epiddis, taherevids haddiddivei veatimgiet f akncolpew fibers, the

addltalk}é%la%grwi@ the gxifamreelddd %rbs%eee% Jhereffion within
in an aver age sized cigarette e g.,  a C|garette wth

the g3tEATREH LBEEMCER265% 106 mie <ot BIPSF 6- nmPaRd example,

addltélvgl h&f—‘ériaﬁ%gtd&n 21 ﬁﬁoﬁ@eﬂﬂgjgydbb@km liow hiobess ©aRrs 10 in
, .l nner | amet er
2 balbrPbPRALETY S0FHFCRORS. PEOSEHT ot tmEefyFiFgogaterial can be

absoﬂnearﬂlﬁlﬁo {2 @xtrH0zci0f1ald Opalkha. 150 250, 350-500,

ere%or?a or 1Q190av195r%(g)e sized cigarette (e.g., a cigarette with
a length between 65-100 mm, a diameter of 6-9 mm and a filter length
of 15-30 mm), the hollow fibers can have & lumen (i.e., inner)
diameter of approximately 50 microns <to approximately 1500 microns
(e.g., B50-100, 100-i50, 150-250, 350-500, 500-100C, oxr 1000-1500
microns), preferably approximately 90 microns to approximately 450
microns. - Additionally, the hollow fibers can have a highly porous
wéll with a thickness of approximately 10 microns to 100 microns,

preferably approximately 10 to approximately 50 microns, and an outer
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m crons), preferably approximately 90 mcrons to
approxi mately 450 mcrons. Additionally, the holl ow
fi bers can have a highly porous wall with a

WO RPEHRES of approxi mately 10 nicrons to 100°ThEBRHHQ03884
35 preferably approximtely 10 to approxi mately 50
m crons, and an outer WO 2007/ 054826

PCT/ 1 B2006/ 003884 9 di anmeter of approximately 10
di ame t8rC N Spip@ oRDRLaXIy AL ¥ni2k0Rs M6 @psroxipleberablyc microns,

100 to_approxi mat el 300 §ricr,ons. For exanple, an -
preferapdini & - ABBH? Cec¥gar RtTECRA be designed to

Foe Fasdepac puind| eceath 1316y tambRiheht o darbets, cathereeidBsigned to
tncauf20 IO 810 5058 8uL OB, ABL B legon manson s10e:

has a dppreoxdieetior 5 rpprorigatein AP0 cuitcwendi ametall Ghickness of

appro%ptﬁrtgﬂ' I’T§5 eln¥c§t§ps Jﬂt‘ﬁf QRS 'oulEQ!rl Qwaﬁé*éf&r S %pggxwfely 350

_ y spinning or other fiber making techniques. For
microgxkanpl e, methods of making hollow fibers have been 3
gescdi bedhdx Uban Bat eRbieNes: £389nd9&rangkher fFiber making
4,234,431, which_are hereby | ncarpor teg herein in
technigugsr erfitTr 288 By FEFIEhRT Wﬁ?}‘lé’rgd H£8WudePte have been
descrirmeld o f ther s Fh@ehd aicenOk rEpREBEClaed the3dhablpwwhich are
hereby 1S53, 40, AL QUL OF; OLhctwi o6 made L g, 2 specifl e
© Xéﬁﬁfbﬁ? THES RSFFol 1 58787 197640 pr 2f'er apl y Be“Used
n arder cumfwyenthealHollepadédess rEl atn on snwkanfi kreicle, the
A . ' ' r n.he.g T '
hollod FHed] 20 S QUL 1 UehbElfad il B0 DARDELAT, abfiyh. e
hollow hWéibeaisl W chibprefepadlijuhel veed tie helirewefeirntdaldy spaced
relatfcﬁ{]_it}? é"eﬂi‘itggggggﬂoxysdfqga %moﬁ@ﬁ&eéﬁﬁzle or can be gathered
) ~seni -perneabl e or inperneable matérial, as mentioned"
into %b‘%‘%‘é’f,le BilenctosttertdaRhina® & riingt Brodftadhdsi e hollow

fiberSUSHe asmbil b@cetid) holQoRPeXyerand Fahi 88NBeTdbhRfether using a

Addi ti onal |l y, because of the | easabl.e _hold, the
pecmeshilfiny (SPBL-REAMSAPAFs Ohr LRTBEAPAD JF HitAre BRGUGH toned above,
an emdibBufet heuet ra- cel til@r ospacesdaksite, hehtiowas triacetin,
cpox fia%%{ssiﬁ_:? bnee re gaged t herefrom upon denmand. For -

POXY oxdplFa, *THe dddrttve material can preferably be

Aetitasedflyom béeadse hokl ownd | hefsaspore appliicatitgn additive

u r ng on . on e T
et P Bal o e o e D el paTat o TRt goLees
spaced &f garetpelew | Fiderst §0 phoviddeaqenetinreffgpn upon demand. For

exampCONt £04 | LBG: & L ShSANGE (QndAWARID)y | Pe@released from the
cigarette. in a preferred _enbodi nent, a cigarette i
hollowpi :t}:éq.rsv\éz@pa application of a wvacuum force orf drawing action as

mentionad above.

Hollow fibers 10 can also be incorporated into a cigarette filter
to provide a means for controlling a resistance to draw (RTD) in a
cigaretts. In a preferred embodiment, a cigarette filter would
include hollow fibers 10 therein. By providing holiow fibers in a
cigarette, a clgarette can be provided with as little or as much
resistance to draw as desired.

Additionally, hollow fibers 10 can be used to supplement or
replace multi-section filter assemblies, which are often more

difficult to manufacture than hollow fibers 10. Thus, heollow fibers
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30 include hollow fibers 10 therein. By providing
hollow fibers in a cigarette, a cigarette can be
with as little or as nmuch resistang
WOS%‘%? g’desn red. Additionally, hollow fiber }%g%qqm(}ssm
be used to supplenent or replace nmulti-section
filter assenblies, which-arg often nore 35 difficult
to manufacture than hollow fibers 10. Thus, hollow
10 .'Ll'if bb@&ﬁeﬁ&@ 2&&0%@5488@1@6% I Baw%&owlfiro th#0msBufacturing
%gg fllters g f dggtolsn fythe
Procesr‘?a 50t Uit prf)YJo fTTES TP %r Png tail ored
| evel s of RTD. 2. Pottl ng Materials 5 As nment i oned
- second filtrate obstructing or
2 ?@ig}! | %‘é%%rleéb%de materials can be used to obstruct
Beokentionnd t APYURYH ThesfokngsareRd| 1hbrats ushgtaueting or

smoke l&p%lrggaﬁﬁe Jma%@qléls Theseef Lktsate ob%%{l&ychﬂm %&ow JEhrough
snoke i nperneable materials along wth sem - per neabl

3 sToBND TSP e 2hat T 2G8Ed 1P oFHBIE St He 2REI Fow fTPBE? sFiltrate

-obstr&ﬁ»ﬁn@e cge%b&lﬂ klmp@rxﬁ&fb_&iér edteoiAfs "POidd NG th _seml-nermeable

used rejn, "potting material’
o PRl E S e G08 TRaPeHT AHE IALoNah s usal Pp generally
referted dohes | ‘owtfiibgrsaiariplate, as well as materials _
at , G fe tr te e.flo .
};Q, usg%gu% g%%’ th gtt#%un“%;tgré the%hopfl@enc%eldbe\rélg. include
materigd ssoht e k{eﬁotttaadgtg et @riclogafiiber sreide pdfacanyas well as

- materfHA toxdiC, cRer BablLe, é%@ Pﬁ&“{%é@ée %501 | e %low in,

material that can hold the bers in a
aroungy gy jtGFaRgR eJrLEEGID&n§ﬁ| BER ]t’?ﬂld%‘r’e féﬁ@ifﬁer 2§ Sémhfl ﬁhe potting

materAl adrelnd onRe canSthehon-tit bNebe fhs1gS| QRr@ipermeable oz
hol l.ow fi ber, rrenbranes in gottln mat eri al can%

ImMperRGitG iFRGTSA pdtEt R, P81%2d48g A0 31°§28“é°§§5arﬁcrl 02 fixed
pos:ﬁﬁarﬁﬁ&:ﬁﬁ%tl\ﬂh&mip aﬁﬁmeéﬁ@yahmxpor.ﬂteed her epdraifel to one

anothe:ar telt Ir ng [ gtr i %‘?’s %5153%2%3%0%%? a g%%glg%%ranes in potting
materidlerem bpdefomikerial Uchn betwsdl etded IendBng GpdIB, 553 and

6, 685“&62 d%ﬂFSE QJE H%% aPIL.lcl:épr)rg éirl'? elﬁognpﬁgéiln% alr?ta.es by

térial used to obStruct alr rough an en
refer%ﬂ%llowflber afiltrate |n'perrreable or sem -

@@éf@@&tﬂl‘%{ pqﬂh‘é' %t@t‘lfr h@‘:em bfs dgsbﬁfﬁneﬂ:oér a composite,
exanpl e, is a Itrate i nperneable potting

whereim EW amatWEtlheC%ft hB? RSAECtIDr APRANGLRE “ﬁ’ﬁf‘—er’ﬁhél degree of
permealtsiad t,0 dagk ded he Fhbepstiihophateriyheifid {d |dusttk8ct airfliow

through an end of a hollow fiber, & filtrate dimpermeable or semi-
rermeable potting material may be desired. For example, epoxy is a
filtrate impermeable potting material. On the other hand, for potting
material wused to hold the fibers in. place, wherein filtrate
obstruction is mnot desired, a permeable potting material may be
desired. For example, cellulcse acetate is a permeable potting
material.

The potting material can be formed on any'portion of the hollow
fibers 10, For example, the potting material can be formed on a
portion or the entirety of the lehgth, the circumference of the
fibers, and/or on ends of the hollow fibers. However, if the potting

material is chosen to obstruct airflow, the potting material is



30

35

obstruction is not desired, a perneable potting

material may be O desired. For exanple, cellul ose

acetate is a perneable potting material. The ttlng

WORVEPHSH can be formed on any portion of thquﬁ?BIZWO 3884

fibers 10. For exanple, the potting material can be

formed on a portion or theientirety of the I|ength,

the circunference of ‘the 5 fibers, and/or on ends of
prefetdrd yhofdomed i bar Slesdovenzer , tid theipot tsizagac@aberitaie hollow

S ch n t.o ohstruct airflow t ofti mat er. i al
cinert S GBS LOOSLT et ) ALY e e BOLL 109 JRLERL L v,
18 off@mm@@lQQWIéﬁgnmhaﬁ the entire surface of the holl ow

' to 0 r I iltra

Dk e o tha heTT o Prbors 1oif 19 of che

hollom%wh@arénépl 9an|ke«fssiq5ﬁaﬁdfﬁﬂ [RogoFerRtREal ehelowrd |agdigossibly

:Lsola@é tihe ez&ﬁaolclegmiélbe?%clee cad heqdesid %He@:z.99§ that can be
| et el encl ose an sibly isolate t
contag '?ath&aegar ar AS§pSLek ‘E‘b"eﬁé‘ﬁrt Weth%.t%?mr@ FR&ETEHN on the

‘holloBerimomnt auimeﬂstjsnearﬁirab}.y\smaﬂ:hthmwl%agﬁ het @11 surface of

ting naterlal t he hO||0M/fIb rs 1Q i s
tne nB0Loy MTELEHR 2R LEGh B RERRF oS (58 Ghan( g of the
wall Isotfeme fabetrise JlO;rll@nd févers rdee(eprgef,erlabl-yO | %stoﬁaneo—m%,

0% h N fq
70- 608 RS0k (0SB o 4ROV 8625000 2GG0kOE KO Blus

5.‘@94@@¢t:4;@g 3@%'3@@—12(9%1 be- I@%@i‘ o0- TU% hefRewpbibéry in any
manneTBLEIH Yrov@RebecforaEd: opn Jdﬁ&@hi@ﬂfo@%&%&é@ MW red by the

manner "t hat provides the airflow control

enbodipdifer t i E°TdeSF IRy FHEC BRI ﬁ%?ﬁlngFoPOEﬁﬁﬂ%pl%ﬁterlal on
hollo?EtﬁiQ@_Sﬁthafv@f Nb&¥h paisddbge&atiaful glsgn Paéeﬂﬂl hew. &,702,561,
rs e c at ent Nos.
666361 05 SRS 67 By 3o T0G 30 63T hnare. SRt BIIACeR hprein in
thelraéﬁtﬂﬁmtaepomytfufdraﬁeen in their entireties by
r.ef nentlon a e, the _pott.ing material
@%n FPRRY’ mate B§¥l?%apaggﬁ%% s?r%c SsHBRE of anv
Kﬂterp%saget Asansughstatm potdakiengra(gent er iAal @arh,bethe. potting

mater@fjecgl]; A0 ;ngagr%%a%'ne,masxﬂle&%mm—sén&%ﬁsa%' + perneanls

mat eri al e potting nmaterial i's a SEm - permeab
materéﬂlperﬁﬁaﬁhé Peatery anateriah tihe ep@emingeymaadliealorc @ermeable

materD81 UsethAs.Rergmalhe hardiien RRdpealsbACLEasetdi®ie barrier
resj stance to airflow therethrough. Therefore, a

and CERPIGGTFAEPt FRE e CHT BRSOV FHBEE M tReRBEFRI- ber s
2BekBr Sr&,0nd OsmtingN asuckl d hadn e prhbktigddr Ri@Nthollow Fibers

in aoyor? ér%&alx_?.%nf osruchh that the structure and orientation for the
hollow fibers 10 allows for at least some of the extra-cgellular spaces
of hollow fibers 10 to be accessible to hollow fibers. Additionally,
as provided herein, the smoke flow can still be at least partially
directed through the lumens 15 and the walls 18 of the hollow fibers
10, wherein additive materials in the extra-cellular spaces can
interact with the airflow as it passes through the walls 18 of the

hollow fibers 10,

3. Cuter Layer
The hollow fibers 10 can also include an outer layer covering or

encapsulating the hollow fibers 10 (with additive material therein, if



holl ow fibers 10 allows for at |east sonme of the
extra-cellular spaces of hollow fibers 10 to be

Wﬁﬁ’ﬁ&%& l e to hol l ow fibers. Additi ona! ly, bﬁ%@ﬁ%ﬂg@?m‘

provi herein, the snoke flow can stil
- partially directed through the lumens 15 and the
wal l's 18 of the hollow fi-beps-30 10, wherein additive
materials in the extra-cellular spaces can interact
desirsdt.h t reredibr&dowy asmit opasseeayer ough 4 heoved | %218 eE £ilm,

S . Quter er 35 The hol
wheze:ﬁxbeth&o %Pcan g[r I?’m CEan be ugﬁﬁ ggr 818%%1?%1%} yorseal or

bers S0~ |nc ude™an out ef
encapgincags that Incvﬂglctvmelhetda ov¢ flialbdr sntthing tehcaplgitated within the

I 6 I 6/ 003884
holloﬂaitl%relrg 1dherginerbf o bg &%M%% o ﬁf JnBa Q0!

desire . Prefera out er ayer 'S a
§6PF%FBM4Y|: GRef PRERT waer:em el iee] pdowad | ther diitkm surfaces

of theamobeousedb&%t e0PRGLBRI k¥asealdoti vengahnsyl.ate ahtisd to the

Holl l§m1f|bers 10 (and an thEPg encapsul ated w thi

SLLofE RS | T AR AR B PAe P e PTG 10, and/ox

withi®nthebnnestraEt &Hﬁﬂe&atﬂg&pekhe ophethd:gyethd Soa’@@il @lver is
er s ace t.he holl ow fibers.

nd th
pre s L PG EBhar Pl S adioa VT S ol AR addicive
materiaﬂﬁets n@ Iﬁﬂeabedsﬁﬁﬁmedhmnh¢ﬂlvwIfebhcwlxmvf| bers 10,

@Hg/&[ter\Mltager &J}?'bf gé ré: %l%]llbﬁ!g%ﬁltsélﬁ_%ﬁs S gt gﬁra polymer,

he outer era easl ran
whichcd b‘éaﬁa@éteur% P@Ual IS@Wla%I@Il t*qh#e h@llmart enkaalre,t ;mdewell as

break{, emufriﬂﬁn &Pegm&‘&\ﬁ’lﬁé b@ﬁsdézgand-rhe Mf%&ajafyerthe outer

can an% frangible material, such as a polyne
layer 4 étﬁd#- af)‘é&ﬁre ot PRBEHL s B FRgCHhe Issl Pev@mwe to flavor

Filtr@ise V\Elsﬁclas asbr ekitang £1 1 4hdHer, | NEordiadR@hEOr@dle NGy QL layer if

Prefer the outer |ayer is made of suga
desl‘-‘%‘f @%%&n 1 SFEHETRRONI WRRF (P (1mpeE1ine 2aditive

mate;,iallst rxaitte;msunie dsolsmmk eibek s r ave, aelanttamtsl mg:eEBEably reduces

| .ay &s.red Th out e er
dlsszé%gﬁagragl%B%se%F#%)anﬁ%Eefl ze‘%ﬁﬁ%ﬁt%@ O?ﬁﬁ eryFE is broken,
ruptupgd irnpehecdedleliow fi bers 10, and thus preferably
BeIHCRY, i S&Laoabhe& of .{,be a}éd' %:r o qg&ﬁ {4 alyyy tg&lﬁl By

the outer |ayer is broken, pt erfora
Provigingt o} abr3noi e stdar Fager a| gnéffsraw bie €hiid fptensure on

elthe5y81@é owiedith@ aofte@NUidYe® tdHN fid Mo Al FEALENCE IR (1. o,
uid pressure on, either side of the outer |ayer and

draw:uegh E™hal CORFTSHS YWhah Roldiovig Fibegs A Fhencuten davert kherain)
can b Ghrhotiow fidbetfisandrneheuddtenalayetot Bﬁé@t Mo release the

additive materials therefrom.

For example, in a cigarette, an outer layer can be designed to
break when ‘smoke is drawn through the walls of the hollow fibers,
wherein the vacuum pressure of drawing the smoke can caus'e ‘the outer
layer to break. In other words, when a smoker can puff on a cigarette
causing the outer layer to be broken by the smoke being drawn through
the walls of the hollow fibers and additive materials can be released
into the smcke as it passed through the walls of the hollow fibers.

The cuter layer can be formed by any method capable of applying a
film that is sufficiently thin to allow vacuum pressure to rupture the
fiim. Preferably, the outer layer is applied by spraying a film

forming material onto the outer surfaces of hollow fibers and allowing



can be sufficient to cause the outer |layer to break
to reI ease the 5 additive materials therefrom For
exa . In acigarette, an outer |layer can be

WORLT/ %76 to break when snoke is drawn thr oughi/IB3Lp6/03884
wal I's of the hollow fibers, wherein the vacuum
pressure of drawi ng the ange,_can cause the outer
| ayer to break. In other words, when a snoker can

for tRafEign @J:@dlg@rﬁEE@r&E%'é&lﬁmﬁﬁoﬂﬁ% Layeimt 6 bSrovide an
broken by the snoke being drawn through the walls of :

outer tdsweRo| | ow fibers and additive materials can be

rek eﬁ%ﬂwle} Nt tEb:&mSH@kcEE asei bumsaegiet hﬁa)_,ugﬁmplaese spraying
t he holowf %S The qu

a 1a§r?roro|é8e%tln ﬁr su b?uteorf 556% (§/e r?g %‘he gc?lr%o[whg%bers

IS suff|C| ently th|n to al | ow vacuum pressure to

4. gﬂpﬁﬂgeagggclé;fllm Preferably, the outer layer is
plied by spraying a filmformng material onto the

égt@r Bififeaeed SMPRELIYW f | B shakval Fvinsg WD are used in
Smoklr@%7l!tq%4§g6 FHd B2Q86/:008884 , -suld abOhibthspdidu® materials,

formng material to solidify into a filmto provi de

to f%eroﬁ%rr?‘%@i"& IEDY Pé‘ﬁaﬁplcé’nsith%uefrt’frsm REPTHf Ciprrette  smoke.
Sorbez@tui er(ll@.mermf@bmél SHrephaY) NGuch a asayff abtpesiddn carbon
and/ séﬁgzr on t ?ter surface of the hollow fibers. 5
Oﬁ Hhy SRF e% eS P2 UBFef erred enbodi ment, the
Woklowwrdy belsaldi(: ars¢eusel dan bsnokédgsamst lsoirfeﬁ",ut,alaopgeferred
emboda}%ﬁtr{% S.L%E:?'S&]éé adﬁﬂ%tgé Qldﬁgo%pm %%eg%%er%o?%o%’ntst gan hinder a

' er or renove hase constitu 's
mgar@t@hﬂ@ﬁtt@ﬂ@f@@bl@l&rmrﬁ@ feterials,cisupbrassvelatile flavor

compoﬁ&{tl%eniﬁge Sﬂ’ﬂ&&lﬁ% anasackhé/atssgb&?r_rsbogan aggé&g}? Zand/or absorb

zeol i t'e sorbent can be used. \Wile any suit .
migrapdicer i(alaghke beeWROHNdE adspiifenithea piBeerpefieen cigarette

napus&A0Od BRAt; Nekudessagidaat ed carbon. Hovever ,
sorbents_can hinder a cigarette designer's ab| I|t

FHCadtForafRt i AFSYL sHEATaSHOF YT | B2FE r5 Such ad volatile
flavogORpapedri sl, i kararenidlaldedasint hénskOnbenirsicads agser b sorbents:

an/or a r.b m qgrat.i vol atil| e conpounds .durin .
szt Il BRAG0e MAS10 Wit S A PANEIHE (e gomoxing
artlcsemkeahd Teecqrobl ehs mcck:i:utlvxhemaaadmlwe awat ebé alsisorbed or
abs—orﬁé'&h bﬁra yﬂ% at or%enys avor F@Q@O$%%§Fm§r %a!vréCl Bg&pidugly been

articles wth sorbents
addrea@l@nlt Ve wrEmeT | drtredd vni Fraetedt hﬁl@t}’gﬁouﬂwt@mﬂﬂ ngommonly

assigned U.S. Patent Application No. 2003/0224918, as well as filters
for a 'smoking article conteining a flavored hollow fiber in U.8.
Patent WNo. 4,871,078, both of which are incorporated herein in their
entirety by reference.

When additive materials are sorbed by sorbents, not only can
additive materials be lost, but alsc the additive materials can also
occupy active sites in the sorbent. If the additive materials ocCcupy
active sites in the sorbent, the ability of the sorbent to remove
targeted gases or constituents from smoke can be compromised.
However, hollow £fibers 10 can be used to overcome this problem by
containing and isolating the additive materials from the sorbent prior
to .smoking, and therefore avoiding interaction between the additive

-materials and the sorbent during storage.



article; and second, the additive materials can be
adsor bed or absorbed by the sorbents. These probl ens
vi ously been addressed by using cen ,@Hg
wq]%\é??sggﬁfl avor. elenments in comonly assi gneic'jdrj ) ?‘06/003884

Pat ent Application No. 2003/0224918, as well as

filters 5 for a snoking artigcle containing a flavored

hollow fiber in U S. Patent No. 4,971,078, both of

whi ehchgerdtieorpatat pdihes®@iition tHaeithe antL'eret ylmfs 10 and

ref.er nce itive materials_are sorbed by
the  3GH5a5t no?‘e%ﬁcf"gafan&%%edl HAE" ﬁﬁ?er?%ﬁs P& o8F, Present.
Prefefrilyal $D_et1h®l§1:dmairl wéemtrabea:llslcaanabsopre@smupymonolithic
or pa@&t.&l\ée 'rI'ne§1Eth Q? §19<§1pt?r5 Ircfmt 1aq9ﬁt MR more preferably

terials occupy active S|tes In the sorbent The

.3 mrabi‘rq iabpusf Ot hewsofbent P o’ rehdve 0-target @dt gras@@ gf5 mm, 0.5
nm toCONSt khUept $ fuhoRLSADEEenGap-be gORRr @81 $6d. mmllOWBVeLeilitate

haol | ow fi bers 10 can,be used to overcone this problem
Procewngcéﬁttal ﬁ’r??gte&ﬁ& itdoF &ty g t3%e tedarhive r%\t%erqlﬁﬁgle filter
pressﬁf@mbb%ﬁmmm&e@imyncs t® &mmKi.ng, and therefore

gvm di ng_J r]cﬁeractl cﬁn btg_etvvee t he additive materlbal S, 4, i

RETHe Sbrant qirt hg- st sr g‘é‘é’."mvb“z | (B4 g e used, in
which PCIYIIBROOBLDNSB840 1dan| rbea dngaredtaed. | terExemplaxy filter
strucBilll kot QBN OLLAM LIAGS Hiade 1 SORPEM cd) 2 mono

' ecul'ar sieve m can al'so bé

Iiltepr efecably, fnlhernolaedml@ﬁeyf@léeﬁat ari %\ingdan ge multi cavity
filteP! e§eQEcé§'séE)nﬂl§et}' Ca ofre%aﬁ.bﬁl %zflgéfn Sb&@cﬁ r%ttlons thereof

about 0. mm _and nore preéferably

and *alb%utll@.eg mT]](Jel.’f@r, 018"%#HRSt 0 204 h&‘ﬁl@léﬁfmw‘%musted from

celiuldBe Qedtat@dey QrbedMulBsé PARdO Be8rimor 0.8 mMmto

0.9 n‘n;)ggto facilitate grocessn ng into cCi garet

fPpt L5 238 PEESHTReFEOR PesPPaBPEneT s &P 2pfidsdiiter can
be adftopedredRH2oftasi S}bﬂ:ﬁm tserdt ) . M&meomlﬁtkiz&rng acceptable
draw CoensStsI%:UCtl ons L&’ he ar tca%anlplgl& edm n mokin

vihi ‘¢t “Rot T ow f | EePs 10t canthe THcof BoT Ated “EXBnpiRgy ySTokIng
materfal ter tebacut usikde t hadmsods,bendsed nndiledesedmghtarenprising
papernOtCalvk.%t %gﬂzé)rs ZLH(Q f!ZWC} eF?aélecglﬁ%lari:l l J]%.EEI plugs The

if'ter, a sing e of cavity
fllter@césSe@lfspl tb@r v%ltflrleéeqil BNAf oY t epTDRIREDI w&ctqtensal sorbents

{suchl E§r§<9rflva%@g EE?bJ) 5)ke ca%'ah&&??lfs ebemifs auityRiLalhkyYapie for
constructed from | ul'ose acetate tow or

use igel |GHIgSet PRl tREt er i aI s. The length and pressure

%@@t@tﬁnélﬁ% Segnent §xén(bl@r?uéﬂrﬂ3$d1ﬂe%ﬁ: ,Ca8Ncibfrette 100 with a
adj usted .to rowdeo sorption, while

bundliemlom &}%lﬁ)@r afc%ogﬁtsak;' :Ln the ilter’ 130 can also include a

sorbent 60. For example, as illustrated in Figure 7, a cigarette 100
can be provided with a filter 130 which includes hollow fibers 10 with
an additive material, such as a flévorant, therein and a sorbent 60
upstream (away from the smoker and toward the tobacco portion 50). As
sorbents are typically effective for adscrbing or absorbing material
added, such as a flavorant, placing the sorbent 60 upstream from the
flavorant in the hollow fibers 10 can reduce the level of absorption
or adsorption of the flavorant by the sorbent 60.

Preferably, the hollow fibers 10 can be located in & portion of
the filter 130 downstream from the sorbent 60 with a section of filter

material 7€, such as celluleose acetate, Dbetween the two, as



draw resistance. Triple filters can include nouth and
~snoking material or tobacco side segnents, and a
' egnment conprising O paper. Cavity fi(ﬁﬁ? o
“mﬁﬁgﬁﬁgggtmo spaced-apart filter plugs. The :él 2$§mmm&4
can al so be ventilated and/ or conprise additiona
sorbents (such as activated carbon), catalysts or
ot her additives suitable for use in a cigarette
i1lustfdaltedr inAddighirenal.| v, pdefeanb Ex.enphar Yo Bihodi iveat, 18 and the
ret.te 100 h a undl hollom1f|bers 10 i
5°xbe§%gﬁ% |F§Prf§b %%h ufé %nc u cgé M T Dt *80 EQﬁn 2 filter
assmﬂ@wamwle Haerétusbwtﬁeﬂia moEﬂgwrélﬁErszi&nay&reheesdimbnt 60,
: pravided: WL ffhbLer 130 whi | ydgs
: prﬁéﬁioMIflgers % m%tf] %ﬁ? addrtlve na?gﬁﬁgF Eg& %f 3 smoking
artickef| avorant, therein and a sorbent 60 upstrean1(amay

taﬁpie tah@raﬁ@i(%d and thevaidh Jdae LOobSesd PRl 0 190 £ibers 10,
sorbents are tyﬁlcally effective for adsorbin

g
the hBJrl%s%ﬂ?irﬁg LattEr 8150 affietSoSuth FBOKITY &FbightS without =
sorber[.’d as nget Ae1sar bent 6QuepsiveRBNf Faguide 1 fdrAvar ankegardiess

oz tngIBhE OLLOU {08 S,30,000, B WIS LEVEL o cacorporatea,
‘Lhe h@bircberfnbéﬁs P? e¢®n & )U,seﬁheo hotdoudef idigesti canmtbénment and
del:.v%r‘}c agfdﬁa@eékgfét ' 8Hct9f as’ 5\731'21%1&!5' t rafv%?:tg er%%vmggl{e%angmoking ,

omthe sorbent’ 60 with a section o
relatehic@epafal®, such as cel lul ose acetate, between the
two, as WD 20071054826 PCT/|1B2006/ 003884 - 15
illustrated in Figure 7. Preferably, the holl ow
3. PPETSeF0 and the sorbent 60, if provided, would be

abamd f_ill.aaeeava':iﬂl &&S\Mrhbiﬁ b fuskieto aa5030bYt4Qdditives in a
i bot h t he Iom1f| ers 10 d t he sorbent
=IO l%ﬁ) ar Cb?DV|%%d ney °Bg% p| FEE any é?%nvwﬁqﬁlﬁlges can be

encapffullatted 3@3ﬁhﬁ)ﬁ axsaDidegulbr aspacésa ofhthe BoireRf @ﬂb&ds By
r |ncl de rben n || ow fiber
such %nzjfa}pesul aicbﬁt%.% Q én odc % Ipﬁosﬁ%if(eidﬁ Ijigliyxt }8?%Sand can

ers CARCAI §8 bE s &d
be mlmm@rwnnhzﬁntggnbmﬁmtlannlﬂg feiilrt prssas thﬁqnghrahedwalﬂs of the
hollo&”ﬁﬂﬁ es 1 and 4. Regardless of the type of article
whi ch the hollow fibers 10 is i ncorporated, O the
ﬁ@lPéﬁﬁ¥|Bér§ﬂT@bééh2%e°BséﬁcaE%P%ﬁQﬁnQﬂﬁléﬁ?é%tWyﬁhln nollow

flber§0r1t0<';1| m&towanﬁlb@k% | YBr YarQf a@l? §déq<.|33da31n additives.
vol atile flavors qr other. snp g rel ated chem cal s.

Soaking aad@iei Ve’ FHAIEW F7 kﬁer§b€8ﬁ B stHgbIeythR-tRiddles spaces

35 oENCapstk atrebaddi tieSwhérdl the additives can remain due to
capillary forces, thus .prev'enting dissipation of the additi\}es.

The hollow £ibers 10 can preferably be placed in a smoking
article, more preferably a cigarette filter, where the hollow fibers
10 are aligned in a cigarette for airflow. For example, the long axes
of the hollow fibers 10 can be aligned with the long axis of the
cigarette for airflow purposes. Also, a downstream potting material
30 can .be used to obstruct f£luid flow through the downstream end of
the hollow fibers 10.

Additionally, an outer laver can be formed on the hollow- fiberé
10 in order to prevent dissipation and tec further encapsulate additive
materials in extra-cellular spaces of the hollow fibers, as mentioned

above.



snoking article, as nentioned above, wherein

additives can be encapsulated wthin extra-cellular
wo gRf the hollow fibers. By such encaps

agﬁ?t:i ves can both be protected froml oss an%é@{gr%gﬁg) 3884

m xed with entrainment air as air passes through the

wall's of the O hollow fi-bees- In order to i mobilize

or encapsul ate additives within hollow fibers 10,

Abt | edditbees k@ dee plafemablwhisbake ive agdiddre@s from any
umbe 03 N 0 ditiyes, Qrhed_into -
" eex?’llfffa %mﬁ'{ﬂu \é?tégg%%g % ﬁ%%f? Wafg eé:?ggio SHdr 351 for
exampire a&ﬁﬂpﬁmé%tecansp%@ﬁ‘ilwtdue wigtesynsapi:| | arey:thol cesginnamon,

chocoldiés Preventi ng+digsipati Q&ﬂflfnhe q@%h&?s gﬂﬁre, anise,
hoIIowflbers 10 can prefera y be placed i'n a

sanda Wfeky ngS T Fe| 05FoPEl preréltabl yLHosi gat et exssfip) t BPsarmint,

fennemher giddwe, holémw:tfalcbeﬁe 10i esnyalb@BLE,| N Bropylisobutyrate,

i sob arette for JF Jfa% Fgr exa % the | ong axes of
WHRPUEEFR 11 beF Y AR Pe al {‘E TR Eho |6°ﬁ§zylf°mter

limonend,s osfmari@e Opiviggee, et 1 ndloplai rddawiply p@&e::aonaﬁ&lm,, acitral,

was a | mat 3 any be used
pegpegﬁst rtﬁ%tf ogt i IQ%VJ\L/ ‘t ﬁ?g%g#det 2 oWRST AT eIﬁbuBf extract and
- the likee héllﬂm\r#atbe‘nes oiosummoﬂqa@nal Flevcannbat &re |@wee described

in UCs’Pm he +EQf magLon t3hgsb°ié9ﬂw f3 @%5322410 '3”7.|:9£ A8re.t 03 w50 674,
event dl SSi patl on and urt er encapsu

3 87964&@“ e85 Gtmrer BaP84i %’1’47ext Bab2@498Har 359%1%:‘59@0®f Bhet4, 451;
3,915 hoig;ow, bbbess:; as, sEntdiened, sebaxe; \ﬁﬂs?cﬁ’oiiﬂ“a@@ the like,
hich PCT/ 182006/ 003884 16 The additives can
whICh (314 GFEOTRATRER CHAFHid 08| ERTRRPICROMT a’i‘ﬁﬁlrnlﬁ’bje‘?
k‘ﬂﬁ\l\ﬂxaﬁt[}_:tllef | eighratteNaddtorbinRt €6 | ehs, iSkaltias, mi@lrcomprlse
ernint, spearmint, wntergreen, mentho
an ad%ﬁ%%n%éﬁtep 083 EL oF‘?%%ho}t obacco, vanillin,
II‘heoardct;Le;.veds om@, ioskee &aramdabmmohrcgﬁram WhHemt 68Es. can be
used 96% lnaté‘-\r‘ggflclﬁla re g{.{gtgggé)%%losga%ﬁfa ?éf%r f-? smcbke fceo?lggltuents to
r emowmwhemﬁw axbrach soble W@Lﬁb}ﬁaﬁets et hyl butyrate,
@‘Bbyleiééh;]ﬂreat Cond2BNEY L QMABE € capl HIONARA, GY act or repel

‘ i nene i nal ool , geraniol, citronellol, citra
aerOSCp]eSp fit BRFfagiaige COPFAiniGl Sigsinet | hydrspheblc (apolar)

and hf{ﬁ:b&gihl&&br agbrand Ldihesli keorl |eE<H3§;%)iéit | j_é(ﬁan s%.k'@@ctants can
be usg{g acco flavorants are those escri
t

R SRS CEs B epBs; 55! 5 SpOaG0Y gmals Constituents like
‘polar 3,tHBAc6d4; corkt812edLS; heB81o02BatBiB884, 24sractive polarity

properaci%%(.)’ 989‘6 3éxga%%l%90’by a%::![:r’acw‘?a.ﬁg tobacco smoke constituents,

+

these tobacco smoke constituents can be trapped and held within the
hollow fibers chemically (in addition to mechanically being
selectively separated by pore size of the walls of the hollow fibers,
as mentioned above).

As mentioned above, chemicals or chemical systems can also be
used to react with smoke constituents to remove smoke constituents.
For example, chemical =svstems such as aminopropylsiivl (APS),
aminoethyl aminopropylsilyl (AEAPS) and aminoethylaminoethyl
aminopropylsilyl (AEREAPS) can be used. See commonly assigned U.S.
Patent Nos. 6,595,218 and 6,209,547, both of which are hereby

incorporated herein by refarence in their eniﬁirety.
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3,915, 175; 3,920, 027; 3,924, 644; 3,966, 989;

4,318,417; and the like, which are incorporated

h ' y reference in their entirety. 5 For I
Woc%%gg'#sg?z?es according to the invention nay col?fg‘?& ofivasss

an additive material conprising nenthol. The

additives can al so be chemjgals, wherein the

chem cals can be used to attract or repel aerosols,

% &nea@ion/&dt hetsgiake @onsthiyenks bQsor BBDVReEl to react with
m_cal lX extract snpke constit 0 Faor exa

le, .
Smokecﬁ%rrﬁt&a}l% Ghi h THTaE . §EREE + RAT %Ea%l%t rTé’&eﬁenR Wenemical

extraﬁﬁv@sobﬁokiﬁd“ud&ssuﬁ.ﬁaeﬂic&ni S teonhEmi mgodnéimmctpredetemined
tobacczydroglpom ng rit nd hy Q{%QI lVJlQ:hQ)Bel aJx)y combugtion of
Pons. For e o Sr ¥Urtactants can use
tobacc@ (aIEr ac:tmqklelﬁepeism@edr@dt ed tobacco snoke
caBsiddiuent Salikee HRaLgt oPaEcRCcanshihient $:04eab0ht, such

intrinsic attractive polarity 5 praoperties. For
as  wabginpPe, ByoRetr adidingibiacEsoR nké e oritadcqents, @ tobacco

produthese £PhaasewsHPKeanzonskdrient so archgedt aa@edua:.rgiact with
held within the .hollow fi.bers cheni ca
tobacgani ¢ | HPeF6° nEBRARPTSI V¥§F“}}€F‘hg°’: s‘e’:ﬁ*’e‘%ﬁritvc—S:IE%1 LEpdPately which

in tinn peEne s zem@élédweawalal Srapbrt e hoddogwlf | berrcsc ed@nple, tha

tioned a%)ve A? ti aﬁb {g al.s.or
,Chemlcﬁgm Tcaf 28y el’?)él cJ:Dan a rrq% gused3 cg‘r\ér%ggc Cﬁjhc’l’ such as

ethyls mbk@xqionstPrrEﬁemlslmo %rlema;hemscrmlk@Mﬁstwmeﬂm&kmg%ccuxs at

€ al uc opyl si,Ly
lower }g%} @onm?g%hyte%%kﬁg%%pymso?ﬁvé’@( %%%{PS)QQ{% nbé htlllzed to

Promoﬁm VEEPRY iAo et (R V@lﬁtﬁébﬁ%%ﬂnél I 91? (AEAEAPS) CqPanenriched
cheniBg1 Usedea®e® commonly assigned U.S. :5 Patent Nos: ,
6, 595, 218 and 6, 209, 547, both of whi ch are her eby
ﬁ?&’@?%r dfted ShaPERH B@r‘"’t'r dréfFefite 5 1358 F%%‘F?eé”ts? the vapor
and @ 2&&1%%534’8;26loEC'Fc/H£2@%/cQSS&%ﬁCsjtxtdethsASfdfen'i‘anﬂﬁdg ” By
. ahove, chem S can_a sed to react wt
aaingd KT o SHEY | TRATCD | BUErRPaC( T ERORE, cBho i BHEs cappde best
vaportieedn dhethe ahobiekitzaddbnvef sivbki hghad® |mrtce:mtede$ owithin the
vaporTERR MELAYLALNG RLeYRLeLIIed  tobacco smoke
S Tconstitu 0

a snD er W'thout any conbustion of 5
tAshaee 0 efpTRl arys nekbpeieendnoki ng) . clemégrEalextractive smoking

artic@¥lract iMea S0Pkl N4 Ovkdes. @ Cher) Calotly eﬁ’ﬁ@ﬁs including

such as water or al cohol, for |nteract| on with

immobg bhard PR §2E BhERRES Lpr oditer "BOkFICW Y tdr@wing action on
one s@lagnbﬁaihé)rhcﬂgége'f&bégyﬁQ:rea,%bsé\% tdherti@RBSCORtA the tobacco,
t obacco enri ched chem cal reagent can be forned,
wherewﬁp%ﬁz e chemicals cause extractlve release of a tobacco aerosol.
While the invention has been described in detail with reference
to specific embodiments thereof, it will be apparent to those skilled
in the art that various changes and modifications can be made, and
equivalents employed, without departing from the scope of the appended

claims.
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'loc:ate%?l}élr g c%ze

.0 in turn can be inhaled as a vapor or aerosol. For
exanple, the chemcal or reagent can be sol vents,
S as water or al cohol, such as ethyl alcohol.
“mﬁﬁﬁpﬁg l'y, the chenical extractive snoking ScdrQcgp3sss
| ower than conbustion tenperatures; however heat can
be utilized to pronote vapgrization (or
vol atilization) of the tobacco enriched .5 chem ca
CIAIMEY reagent. However, it is noted that heat can be
used to increase the vapor and the solubility of the
tobacco constituents for "snoking." By using heat,
1. bheidokacep emrrchkédgcheni cal or reagent can be heat
va&&}aggdrggd the nobilization of the tobacco
ropertles Within the 2?0 vapor can potentially be
ﬁndhéasedOpﬁgaanV@xgwphaﬁﬁ“eﬁﬁﬁﬁpﬁenﬂﬂdﬁ atehrepcdhe filter

compr sl AChUKE1 SNOKI g 1,37 khsl ey, th%'rgﬁﬁeﬁﬂ@ GaRnRe, Eﬁgﬁe ‘hollow
wth hollow fibers |nclud|£%ﬁ¥|nnv ilized chen1ca S

fibery Wé@e?ﬁ%gl\ﬂﬁjeﬁx'léﬁby(e‘d“; PaEH &R AR FXITBRT orenbne

hd%d@&tm@ Iﬂ@ltta,@y\a;ti bar Se:d}arekeasges chedal 651 M@ hollow
e tobacco, ?5 wh upon the chem cals

flber%fxt‘f’%%‘“ﬁ% o eﬁ’%‘é 8 £ obEtto & 080l tﬁewﬂ‘ﬂléof“hélbers is
obstridvednt i on has been described in detail with reference

to specific enbodinents thereof, it will be apparent

to those skilled- in the art that various changes and
2. Aodiibecationscecandibg nmedeclaim 1equhesdient Shenplbyed, further

com e . PO 2007/ DRASSE. POH 2008 Godnba g e plg e

locatqy AnREEream  an  qjar eevestreafprizimgthe ahebbtcdipeoee in the
fi1ten, @ filter operative with the tobacco rod, wherein
the filter conprises a bundle of hollow fibers,
wherein the lunens of the hollow fibers are aligned
3. axi:'abéxyeﬂtré Rajcekbehq t €0 cleianal heherand @ agdibiVeibers are
rial n#extrg-ce l.yl ar spaces of the holl ow
%it 6h ®6f at |east one of the hol |l ow
fibers |s O obstructed. 2. A cigarette according to .
wher ei n he flltfg_fqrthgr coO rls

| a
8 B P g, el BB T SRR 2B ena o

the dttocategdt upster eain e/ onodlowns £ ileem f r:omME@Shohl giyrst smoke

imperrﬁéa%qrészﬂa@-ekb§l iocated within the lumen of the at least one of
the hollow fibers, wherein the impermeable material obstructs airflow

through the obstructed end of the at least omne of the hollow fibers.

5. 2 clgarette according to claim 1, further comprising a second
smoke impermeable material s'urrounding an ups'tream or a downstream end
of the bundle of hollow fibers, wherein the second smoke impermeable
material obstructs airflow around the bundle of hollow fibers and

directs airflow into lumens of the bundle of hollow fibers.

5. A cigarette according to claim 1, further comprising an outer
layer on the hollow fibers, wherein the outer layer and the hollow

fibers comprise different materials.



.5 filter. 3. Acigarette according to claim1,
wherein the hollow fibers are located in a cavity of
the filter. '0 4. A cigarette according to claim1,
wherein the obstructed end of the at |east one of
the hollow fibers conprisesca-first snoke

i npernmeabl e material |ocated within the lunen of the

7. P@tcﬂgﬁééﬁt@nﬁc@érdﬂﬂ'@e tholdi1awnf i1hergersherebd {8 rive material
i mpermeabl e material obstructs airflow through the

comprigpst AuchiéIOART of % hESHETeath: GheCRImtdrd oI TeoWES with and

selecthivdBf S.sebBrdreA G J3BELELEs ACKHALBALt G I A nrhﬁl@ke stream, a
further conprising a second snoke inperneabl

surfackadfer iZalFCs PR burlth ﬁ‘@xéﬁr%%ﬁ? éz&%béﬁa%lm%‘a?n end
of the bundl e of hollow fibers, wherein the second
noke i nperneabl e  nateri al obstructs airfl ow around
8. zt h%liﬁﬁ?dﬂté ACHAY AT fibeFs2dRd 1 30°RA%CERt SR r RPolpw  fibers
comprik8t Ga | WBASe Of o4 heripurd] e afa h@Jhle@Wirﬁl heves. c@gaﬁatte J_urther
,cigarette according.to ¢claim1, grther conpr|3|3$
COMPIiZnt ¢t T Hy eV oTr tth thoFFB%v FHFOHLRSS Wt HHtReCd Jéjﬁrs
| ayer and the hO||0M/ fibers conprise different
mat eri al rette ac ordlng to claim

no |
. ATCTRAGIR (RS SRHE B macBTal e GO Besti "oll0w ibers

comprlfsta aver ahtindee r efge i badd ,chaﬁhemlmalnlz.yt react sivhtdr@ndiurtner

.selectiyv .separ at es aseoys co t of .a snoke
comori§E5 iy 36085 TEP aiePhne:F I8 R O0T SR s Rop T the bunale
of fibeosibimatthenswshes eaf ths. b&u@l@met:ﬁbeaﬁcor ding to

claim1, wherein the hollow fibers conprise a bundle

of fibers, and wherein the cigarette further
conprises a ring, wherein the ring surrounds the
bundl e of fibers. 9. A cigarette according to claim

1, wherein the hollow fibers conprises a bundle of

fibers, and wherein the cigarette further conprises

an adhesi ve, wherein the adhesive bonds walls of the
bundle of fibers to other walls of the bundle of

fibers. - 20 10. A nethod of manufacturing a

cigarette filter, conprising: preparing holl ow

fibers with a snoke inperneable nmaterial covering
one end of at |east one of -the hollow fibers; at

| east partially filling extra-cellular spaces within

t he



hol I ow fibers with an additive material; and placing
the hollow fibers with the snoke inperneable materi al
and the additive nmaterial in a cigarette filter. 11.
A met hod according to claim210, further conprising
form ng an outer |ayer -oretam outer surface of the
hol | ow fi bers before placing the hollow fibers in
the cigarette filter. 12. A cigarette filter

10. [ I ol}.g mgnuf’%%@a\%lgﬁ bgr m*%%efllpg@f ei Egglng

ho?Towf ber rane“conpri ses W fibers: and a _
psapkmngrpé‘rﬁéabl efhipdmer | alithaher eismokhe Smedameable material

bl.e er ruets, . a t nd of a
o g TG B The ol Fow TTo6r- “16 A Croarel (o il ter
aacchraitngpeottabiym £211liwer @xtrehechbllagw pppeps within the

holl%&é??s GAMRY ia§e§%£mcrl%et RQE@PD?][ h%{ddow fiber bundl ed

I gne In a direction para t o one anot her
randipar g éioltlewaﬁlb%m Al tdi Feet Tkl rPRENSR el @pfgrial and

the fgdda%aveal@é wher el rbltglageg%l ey i ber conprises a

rous, perneable materi a

11. A method according to claim 10, further comprising forming an
outer layer on an outer surface of the hollow fibers before placing

the hollow fibers in the cigarette filter.

12. A cigarette filter comprising a hollow ZIiber membrane, wherein
the hollow fiber membrane comprises:
hollow fibers; and
a smoke impermeable material, wherein the smoke Impermeable

material obstructs a downstream end of a lumen of the hollow fiber.

13. A cigarette filter according to claim 12, wherein the hollow
fiber membrane comprises more than one hollow Liber bundled and
aligned in a direction parallel to one another and parallel teo an
axial direction of the cigarette filter, and/or wherein the hollow

fiber comprises a porous, permeable material.



