Cl GARETTES HAVI NG HOLLOW FI BERS BACKGROUND A wi de
variety of materials have been suggested in the art as
w® 2607054826 for tobacco snoke. Such filter nmatePCHIB006/003884

i ncl ude cotton, paper, cellulose, and certain

synthetic fibers. These filter materials are known to

renove particul ates and condensabl e conmponents from

tobacco smoke. o Jhey AN ddiid %oﬁ{‘oﬁ%ﬂéa%" i n

renovi ng certain gaséous conp g., aldehydes,

from tobacco snoke. See for O exanpl e comonl y

assigned U S. Patent NO.paBxdR 7, which is

her ebyi ncorporated herein ini1ts entirety for al

BurpiciesvarGMVARY Srtkirhglar have ebeenushogestEdgaret tles art as
fllteggdf%&ga%5géé%J”éﬁ5¥é ' a@ﬁcﬁ qﬁﬁ@ggsn%EegﬁgyéaQEﬁﬁhag cotton,

snoking articles are provided. In one exenplary
paperenbedl hetse a §@§k|ﬁgr%@%ﬁ(ﬂ&yﬂﬁbﬁFaPnsf#kﬁqﬁmN fibdrese filter
mater%@lgh A f eCdudal NSt M Habarsn SuRKendr @WAaLAE QU components
the snoking article. In another exenplary enbodi nment,
from J0pReRR etnade -coAPRY I ldtEdparend RELSSLS int Bproving certain

gaseth'Qﬁﬁpbﬁeﬁ@§ t @bgccoal @enyadier ekfork heohhbd®r shbxke. See for
onprises. a bundle of hollow fibers, wherein the

exampﬂﬁn€ﬁ§m?ﬁl¥tﬁ??ﬂﬂqegmﬂ¥§beP§t%?% %TIgﬁe%P%naﬁﬂ'lymﬁﬁh is hereby
incorpatatdelndreianen andd kekirapd @r addi pumeodmt.erial in
extra-cel lul ar spaces of the hollow fibers, wherein
one end of at |east one of the hollow fibers is
obstructed is provided. Psmbenrably, the hollow fibers

| Se a 0 nmer i Cnaterlal th .
Pt a2t ek S e b PR en e e LTS, Tidfgrs, and
methoaerbﬁfn:ﬂaﬁuk@@fmnﬂigupsméﬁmng| artheldd | kee fpfnnﬂdma In one

P ably, th f th
exenof gy §nap Qe Syndtl WP 8@ nat hoPoF P o i 1etort 17 which
affecthineinsimdem wobbkcts avelket braugltiroagBOtics gareting. akhicle.
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ut er Iay coveérin
tobac@ut&bdvegldnlmértbeihﬂﬁle/th@etsbaeﬂuiIﬁﬂltWhﬁﬂEln the filter
tate, rel hol.l MIfIb y.er
Com’prlfgesen‘oe"c’inddeae w?hﬁoﬁﬁtoﬁef eT T oseeraeceta e %]gg%)rr?%v(l@e%‘.e hollow

fiber35akn ahuirdeer sedielpy ary remeddeient , owe retdibgrof and an additive
materqgﬂuﬁgckﬂkkggcgllular spaces of the hollow fibers, wherein one

end of at least one of the hollow fibers is obstructed is provided.

Preferably, the hollow fibers comprise a polymeric material.

Preferably, the cigarette further comprises a sorbent.
Preferably, the sorbent is located upstream in the filter from the
hollow fibers.

Preferably, the lumens of the hollow fibers are aligned with one
another in a direction in which smoke will travel through the
cigarette.

In another exemplary embodiment, a cigarette filter, comprising:
hollow fibers; an outer layer covering an outer region of the hollow
fibers; and cellulose acetate, wherein the hollow fibers and the outer
layer are embedded within the cellulose acetate is provided.

In another exemplary embodiment, a method of manufacturing a

cigarette filter, comprising: preparing hollow fibers with a smoke



25

30

35

cigarette filter, conprising: preparing hollow fibers

W th a snokei nperneabl e material covering one end of
wa@eoozessee one of the hollow fibers; at |east peeT/iB006/003884

filling extra-cellular spaces within the hollow fibers -

with an additive material; and placing the holl ow

fibers with the snoke irrperﬁeable materi al and the

additive material in arette |Itelr

I OVi .
impernsepf gy FHEGTL At F%‘é%’flnﬁar aIeInS?1 35 13%g etaﬁgc R S %ne hollow
flbersﬁﬁtitadg@ééﬁ“la‘ﬁrﬁi)ﬂg@s 1thihg telxerhed:ébw]fairbmqmist hwithin the

the additive naterj.al. rises oal | | -
hollow jfjReLs; le’]earhaadﬁ&{li%\}g rT%)Jli‘eerrlla ‘FOr a ?I lng gc?l}g,\l/leow fibers
with tRe abmbrastimpartéadlley ddtdrithe aeﬁtr@ecedddﬂtawesp@@@sial in a
. with t addi tive. erial. Also provided is a nethod
cigariea FAE T hg Tl N B :

ream snoke, conprising: drawin
Pﬁ@ﬂﬂmbl&rmlae axbat| pattiaddgh THaLEoe tlil%e@%tré\/vh—‘@&é}lhar spaces

withid teklen%o L dTL.Lebagen, Sﬁfék%o*ﬁ%tg(rémﬂafé\_tﬂlarbdﬁﬁgﬁses soaking

eam end into | unens of the hol fibers and is
the hdllauwn fHifmegaghnpeheeaddiivgl PsteriashefHold owe IsEEgCcEEve to at

least %%ngﬁ.ifar@ﬁﬂd ?lr) a SHRKLAG A1tirCl Spa SO wRERAVIWRI additive
a ci ette filter, conprising: a hollow fiber

matermalnbr ane wherein the hollow fiber menbrane conprl ses:
&%EEO ﬁ & and a snk@ohmPekeabl et 1 eralnstream  smoke,

erei h the snoke inperneable material obstructs a ,
compr golwst r darrerd diobackaneria t RELAbLY ohfPHeR, hollow  fibers,

wheref’ﬂ evtuﬁé all YnsthenCigdetbe shbkt et sf urbher 15@8'péh86§>eﬁn upstream
tive material in extra-cellular spaces of th

end ROPI OWNERDEPS. FREDRHITT | SRR 1cal B eaog perneable

wallsl bAVO[ARL 18wl £AGER tWhi Cdovihereanl &yd remct smokihg antticle.

sel ectively separates a gaseous conponent. of a s
ﬁlﬁ@amrogl e f 5t antloar |evgﬁﬁ eB?pﬁ?I%BJﬁ]rseiélgt hgngmgﬁlow fiber

membr Bk ERERGRI Rﬁleoﬂo@oWHElm\NdH@rﬁh@JREﬁpfig&H'e Hollow fibers;
i | lustrates an exenpl nt ciogarette

and  pnctiRfihg LAPREFFOW S | Blé‘¥ raﬁ' SESHE ai g “FPIE ertmpermeante

mater@Bl Satldtef af dotrthtfdeaw éﬂﬂd Qu_gla tlhregi gartdtet epllFo‘guffJé)er
2 illustrates a cross- sect %ndle of ali ng
s

HASEEWAP 1+ Ber 06 tcﬁg%’b%‘ﬁt%p anacoml%érsﬁe bg additive

mater®blSEM éx@ﬁmbbeaﬁabpmead <:ffl Iﬂhlenglogap\s bietbewsen tHe additive
hol | ow fi bers;

recedohlou FLber s Flgucp, d HLLUSL 3les. gL CLORSLSRLIAAL reace
with G@wWnskleat wilds s@a@drBEéﬂeabd;&amtserqoajbonent of a smoke stream,

a surfactant, a solvent, or mixtures thereof.

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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filling gaps between the hollow fibers; Figure 4
illustrates anot her exenplary enbodi nent cigarette
wo prosiseg a hol | ow fi ber menbrane cont ai ni ng PCT/1B2006/003884

and a path of fluid flow through the cigarette; Figure

S is an exenplary illustratign_of a cross-section of a

hol | ow fi ber; Figure 6 is photom crograph of

extpa-seld ukan spages, of neehsﬁe@le%xabgﬂ '&}%Jdlbn%at cigarette
_ and” Figure 7 IIustrates an exenpl ary emrbodi ment
lnclle;qhgmeatt]éwrm uBii bRy aneiBilaew fqoBERiRERDr Ahétand and a path of
£1lui $OFIRENERESugh Tt @F galida path of fluid flow through ’

the cigarette. AFLED DESCRI PTI ON Snoki ng articles

af 9pFov? déd taﬁate?ﬁeﬁ‘@ﬂaaié hol powFatiieer % Her gfess—section of a
holldwetigkrn;t he hol l ow fi bers are obstructed on one end to

force a fluid through the walls of the hollow fibers.

AELGRRR Ker &F n, PRAETMEEFRPTFRIed 0T s3I o LPhef cagcys ©of an
exemﬁ&ﬁﬁy'hahlﬁw fﬂbﬁrd whitch is fed into the hollom1f|bers

Al so as re the ter rete te" is used. t

CRPe o TR B EESh BT eHeTeed GRPCR TS R pESe Lncluding
a holinmougbethﬁemwﬁdnh afdt Besbabdraw ifi berslaad, ismd mapped of fluid
on_an outer surface of the |unens of the
ersgaF&§ Ftionally, the term"filtrate" is

used to indicate the portion of the feed which passes

t hrough the wall s of I [ The term

"obstruct” is intendm§a$098]£ uéépgﬁégklng, parti al

bEoekimg,arftikctesi ags mrovadgdothwer imgdndeohotkduciibgrs therein,
whe s PWANNAUGR, A0 BEER.  FOToiexAMRLE, B0 LARCLABAPLE O ce o fluid

sem - per neabl e mat erial can used to obstruc
throggwidter wahd el dhet helhok | Towefcsber s by bl ocki ng

ed S wt d a -

of *t R RS bt oo R et LY Mda RolSMIELEER fllerial o

fluid e‘Slilsqfarﬂ@e feg! findw ftoe flpllwvat@ktﬁrSf eed%l|@95§|8nglsed herein, the

term! hﬁ:@’t‘&h:attlée leéerc?aEB eﬁgd:pdcattehecﬂ‘émﬂ%lolnbgfs tl‘@q feed which
exenpl ary use of a cigarette 100 with hollow fibers is

doesj pphsPrat eBLFWH dire vBLlswiedr dibg tiee LAY IF6ReTs bepd 1s trapped

with8f ot bhi Za%d as ol pwalebers B aRgs:s Ase | Lhastbat &d fivers.
in Figqure , upon Ilghtlng a cigarette 100 at an

Additdanaldam éﬁa Ifemof fiherafiegarist twefoFoadd@dappryi flge portion of
the feed which passes through the walls of the hollow fibers.

flowv% ﬁog%h

The term “obstruct” is intended to include blocking, partial
blocking, filtering, or any other means of reducing flow through an
area. For example, an impermeable or semi-permeable material can be
used to obstruct the downstream end of the hollow fibers by blocking
filtrate or feed from passing through a downstream end of the hollow
fibers, or by merely increasing the resistance to flow for filtrate or
feed passing through the downstream end of the hollow fibers.

An exemplary use of a cigarette 100 with hollow fibers is
illustrated in Figure 1, wherein the hollow fibers are utilized as
hollow fiber membranes. As illustrated 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 smocke feed 140 would pass from the upstream end 110 through a
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a draw ng action to the downstream end 120, a snoke
feed 140 (a fl ow of nmi nstream tobacco snoke) would
W0 e@veb4sedr a downstream di rection. The snoke fPREOIB2AG/003884

woul d pass fromthe upstreamend 110 through atobacco

rod 50, then through a filteg section 130, then

t hrough the downstream end 120 of the cigarette 100
tobaé&orko%{]tgd/ 'trhte% tﬁ%oﬁﬁ%t gr f§§€é£oge dP t{% S ugh the

is forced into I nner ameter’s, 15 o

downﬂﬂﬂeﬁ@mﬁﬁ@bgﬁéOfothﬁt¢HQﬁnﬁ@§efi@@er section 130. In

Fbﬁ&ﬁeeﬁtn thed Wﬂﬁﬁsfﬂﬁkéyf%éé%agﬁtﬁ%@tth%ns%B%e feed 140 is

strean1ends 25 of the hollow fibers 10, but

forc ditgctenenh tNe toviistlerftents B5.0fTHwldptkéibery 10 within

the AfdRAasHAGohNtQot herhi kigird s1 didiRctiRtheahnBt @5t Ree unobstructed
upstream ends_ 25 of the | unens '10 by a first filtra

on tkbeoéltprsﬁréﬁﬁﬂgefbc}s Srokd Fhpernkddl &ihaterid 2 obstracted on the

downs(‘d’t%raﬁd thseBS"STTDﬂKkﬁéklmf dmﬁad cefllrmi efsaﬁalnggqmﬁbalﬂmé) filter is

whi ch, obstructs snoke fee 140 w hetween the_quter

direcigdy  it? eﬁgg HPSREBUFNE of £ P \Sﬁ‘é’ﬂ%lnst hégl dhera first

filtshitametiestofctting cirgasedke, 1ﬁ§ei‘rhéawﬂter aﬁaﬁdsﬂlﬁilFl ur Qh&relnafter
Addi ti on s st _snp teri al

"smoksy RS HleE lBe“B‘tFCSW?i 4 Bebarar PHo THd ‘gif‘ LY Gerioke feed

140 iDownbétwedunﬁHaaouremIdlMSUmﬂéfmhdd1d% QUKE Rindlte0 of fibers 10

bstruct fluid flo et ween t flber .
ana GEAPHEE ol len B, P60 BBRblfe e alPr b S e 1.

fAd@itanwiéyunp@¢n@%ﬂﬂtesmakerlmpeﬂmaasmBrmmﬁmhxq} thecan also be

provﬂ%lc{ O\‘%ef lv}ggﬁs %g |n11t1$ Jﬁfﬂgﬁl e’fl%'g!i%e EQt ]10.1?3 H&tl}glgndle, as

upstream en umens 'S i rated
illustrakieguie ZiguiNexd, ‘&l swsasupt| GbeidtBledv ppekiwvganethe , fibers 10

in tﬁ%eb§ feﬁlg %}é"eq%ifl%r%or %ggfféé) otf'le 1|l%g§@§aﬂ'§on of the first

rou t’he wal ‘ber s by a second
smok%rm%@mﬁpé&ﬁe@m@mt &0 &mrrm@inqaktéler botldowhéibers 10 in the

bundpéjwmtlﬂgaﬁbgn%st%%c(agnly \Fﬁgsﬁip]s%rggmt Qﬁd h@é lcPthfh' bgﬁﬁens 15, 1is

Figure 3 i's an exenplary cross-section
lllu$ﬂﬂaﬁ§ﬁraﬂ|6¢9Qﬁe #he second snoke i npernmeabl e materi al

0§é££“¢5h98 5991QQﬁ@§££§§ﬁ1E@d§1§§m9f1th%hé“@ﬁ@§e1§egé 140 1is
the hol [ow fibers . It 1s noted that as illustrated

forcedy fHoguitee3lumgrfe 1&0%%?%%@@1@@125 ef thre Hollopwiibers 10 by

a sekbhEr smdfeCanpiRcdide anfdd-tinat e perneapke Mt er kad 3Bwnstreanm
bet ween the holl ow fibers 10, as well as between the

ends o #Peroki FEURREr dRce”Tof thhe NodAaV e GPerFbets 10 Hdrehed is an
exemp THIST SHARLEEL O6n t he1edganebhe offl Idner sk3@ndi fsmoke impermeable

matngjleaslI roebdstrﬁc%ueé O\{kgegogr?srtegenam terl]rl%sf I3|5t roaft ethe lumens 15 of the
hollow fibers 10.

It is noted that as illustrated in Figure 3, the downstream ends
35 of the hollow fibers 10 can include a filtrate permeable material
30 between the hollow fibers 10, as well as between 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 place in relation to one another, as well as in
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perneabl e material 30 can be any material that allows
filtrate to pass through the filtrate perneabl e
woretog/sae 30 for ej ection out of the downstreaPCEMRR0GAD3ISS4

of the cigarette 100. The filtrate perneable materi al

30 can be provided to hold_tge_hollow fibers 10 in

place in relation to one another, as well as
relativrel @t i@ totdee fislt er ﬂi&@rn@‘ki@émt l¥el¥ng,a Ll ngclihesive, or

an_adhesi or_ot her physically containing mater
Othe%a?%‘ﬁﬁécﬁéia CARLIPHFadater dobsCipt P upttGintdsal Jgpg as it does

not Qm&traﬂﬁh_aﬂ&i/t6]a$’@r1fdt0V§f1tl|1&@Ughfleﬁ Ehtden 18 Ater 130. an
the filtrate permneable

|ne t .
exempeiat &ri %Ipﬁlcggl a %Pp usfljﬁqattleat @eﬁ%era[pé.gm material 30 is a
poroumat énﬂ.akates mmabmelmaﬂﬁalacgﬁa{ &s Br10BSésdIGiddtgte.

t ds 35 of the hollow fipbers 10, sno
1&% ¥¢8%re§glﬁgougﬁwPﬁ ot | ¥$e°€o?@%wﬁ?%%ﬁﬁ%§lbers 10,
Smokelol‘lt@eaauieroédttﬂerqaxcj;gst&neewfemﬁt@ﬂ ne tHiﬁiLAr@giDifﬁbe_@thO because
. rcin rou
of tﬂ{epl%%}@ﬁg%vr fg‘?%qé’?‘%%%‘f 1% ysm % %ED E@Vlh%i'rlfecﬁﬁ d 120. By
forcifigneymekE) t4h bkrossd tbef|hlotLéDwsrfﬂloeri400 the walls of the
holchvJ"%rl%teQEOyghcaJ%’usté&e t\ga|§1§t%f gm?elT hO.LI |00¥1\:Ihf : bgﬁs%w Thus,

behave as menbrane i n that t
the yaley sOf.LOtlaq | ood idve fildersatld IsGafeomst ke emdkens4Q@nt @hat the

walldass, tihidg the frl%teggt %beaﬁﬁ]g&r %H@‘é\gi%%f'atger al%e rom the smoke

wi thin the | unens . I's not n ano
140 & eRpPar yW]éhiﬁ)d*FfF@nF?tﬂ’an@t ratogd shewhi guse rappadi ofithin the
lumedsS18imlar to Figure 1 , the filter 130 can be

reversed. In other words, the first snoke, inperneabl e

mht er§ d10teg EBAthenf oraidtPn exehslatrterrdipentean bngtrated in

Figurdd Of tin8chunens s1pis9r as ot OFﬂﬂIreal howtsﬂg)k%f_%g?] ntl%b can be
the lunens 15 on the upstreamend 25 of the ol
reversefer sTAOOtHAr WOrASt eBRe hakr tthempie simrgimlieable naterial 20 can

be fdrﬁﬁ]éar teadd ecmitebhalip2Orddh Bhaubs 4rishd %ﬁﬁ%@ls' 5856 as to not
imlar fashlon to the second snoke inperneable

20w il T BECT H s ERt GUTPRS LGRS 3 HEHEAT fad 25 of the

hollofwl rBibdrfﬁpeI(WEam Bt makerid@ed St Mede Widihish tsnt%ﬂeu”ﬁﬂ%rmeable
t he upstreamend 25 of the hollow fibers.
matergdy; % Pordl Fgguﬁ% nt 15 fmedgdre 215181ilag fashien ¢ the second

smokepehﬁmlmleEbﬂat eetati30 gan iabgorhe- o ovi dedyhel Ween yherein the
t he same reasons as di scussed

hol | ow fi rs 1
flrStabo eervI&e g@trl% BiSqut &7ed  WHdHtY oha¢ | yumgss g|idg of the
upstriebhusthd az&adaﬂ rthel guleow ﬁl@r%ecoﬁédﬁﬁMQQlll?Pe%ﬂﬁﬁpiﬁ to Figure

3, a?ﬁ%ﬁ%&g£e3%egggagféu§g e%EaOb%Br%§$1féigg beoﬁgggagggnbetween
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 fluid flow between 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



O outer circunference of the bundle of hollow fibers

10 and the inner dianmeter of the cigarette filter 130,
wW@200ne5482@s bet ween the holl ow fibers 10, si m PEr/I1B2006/003884

the first snoke inperneable material 20 of the

enbodi nment illustrated in Figure 1 . By providing the

two snoke i nperneabl e mat er i®al's 20, 30, snoke 5 feed

140 can _he routed between.an outer _circunference of
upstretle Sindbe BRI HerLo1650h The nieL oY anbiGr 0P CRG out the

downs€iegat edi® B85l t ersyl 3Paadinanupst r @msReenth 2atiehrimoghtidwigh the
wal | 0 e holl ow fi be 0 and qut the stream
walvs gy She” e Iou UOT RS 1O chbrael T Srbeinot HatR: eRea hollow
fiber walehbrafe t He hdldtowthée bemskd 0,ist heegralaltew firyer srdifentate and
, behave as.a holl ow fi her nbr.ane i.n that the snoke |
£i1erQED NN 2%t 00k e I ARTREPIA0E, Lokl el Bed TREFLE on £ne
outert herfatent af etimohoshownjilears b0 t r appedr opashenputlerough the

wallsfﬁ?gggﬁsh%&lgwlelfggg#gr%ée} Eglﬁ?o\%@%?xggeerlﬁsc?irggthen be passed

the wa ers 10,
througl | theatdewn50r ¢an anlideRSbef paws édlidv oligietshéOdownst r eam

%ﬂg lcit)wt rﬁblgggl ov¥ fl!l% Shdfe1 Thgrgobkg%fikﬁ%{ Sergc}godied, as
. used herein are preferably enbodi ed, as O illustrated ,
1llusiypimdguie Figuby por ovg P8R Oporviys Prisers Fobgreh 10 with

Lumend Uﬂ?”?héﬁlév@‘)ﬁr@% icﬁ]j.rh%{et@irélpetv?fﬁ) a%ﬁhlal‘@/althig:ﬁness with at
thickness wwth at |east sone porosity 19. The hol | ow

leastf poyes SPREAP I lde Gheahplpor ofiPrs & borgge of any porous

or schBLESIAls Mheseian, t RE-POIOSitY boempliscarvhest abhokedtailored
to provide {)r edeterm ned | evel s of g,er nmeabi l ity and .

Lo prgriget BredntHrH B dexitVa6elAtuIREMEpREELEY hat@i AlSFoFo contain

extraCX@1@r Rehbow fhderis . carobeex@da «Qf nBOL YiBf Svers can be made
Preferably, the hollow fibers conprise cellul ose,

°f  PHpEIFESed cefFetTe@veel Fof 0d@ a8t at ¥R 50l FAPBRYTene et lulose,

modifp&d ysddifianese pcrodiieeespoiidstesi | peORRrobyhBRE, Orpolysulfone,
m xtures or. conbi,nati ons thereof. Further di scussion

acrylbf hoPTREK Y Sher St E7F%I s* T he OFouftd* FF &> UG combinations
therefal emuMeer3d788udsilbn W 6B116w henehy naneei 0¥ aded be found in

0.5 JSEELT A0 LIS BNl by Tel ehence Lot Bl AULPOSSS:. in ses
entirétpess rheeanchderahesenptopdsee a predeterm ned pore

3,7 DL AR eLL0L g LIS RLEr ks userLon e llae, 10 can
be chasger tporieaviat er i atsjeteamjerdcanstd t sem¢ fuyl t datesnining the
navorfhfs SOISPLA O RSB LI Ry MERb0e HECSE! Ahr¥3RY ivers 10
are na@et redfi NlPpassagenteo matleyials, larger constituent filtrates are
allowed to pass through. Thus, the material used for the hollow
fibers 10 can be chosen to selectively restrain passage to only
certain ranges of filtrates, 1f 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 lit end.

Additionally, the hollow fibers 10 are approximately parallel to

one another in order to allow smoke feed 140 to evenly penetrate the
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certain ranges of filtrates, if desired. In a
preferred snoking article, hollow fibers 10 are
w@ediogfsesds i n >0 a direction in which snoke w | PCT/IB2061/003884
t hrough the snoking article. By providing such
al i gnment, snoke can travel through |unmens of the
hol low fibers in a direction’ a'pproxi mately parallel to
Suct i on or vacuum f orce a‘%‘%ll at the downstream
g

t
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In addition to using hollow 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 i1llustrated 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 hollow fibers are

preferably sized to optimize the hollow fibers’ ability to hold
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In addition to using hollow fibers as hollow fiber
menbranes to filter materials, such as snoke,

wao b@res4seough, the holl ow fibers can al so be uRE€HIB2006/003884
provi de additives. For exanple, as illustrated in
Figure 6 , hollow fibers can include porosities (i.e
extra-cellular spaces) int I%e_vval I's of the holl ow
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porous spaces within walls of a hollow fiber
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a balhbl Iotiwéddletn_sel@atéomabs(,anpﬂl@reln the additive material can be

absorbed into the extra-cellular spaces.

Therefore, in an average 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 a lumen (i.e., inner)
diameter of approximately 50 microns to approximately 1500 microns
(e.g., 50-100, 100-150, 150-250, 350-500, 500-1000, or 1000-1500
microns), preferably approximately 90 microns to approximately 450
microns. Additionally, the hollow fibers can have a highly porous
wall with a thickness of approximately 10 microns to 100 microns,

preferably approximately 10 to approximately 50 microns, and an outer
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additive materials can be provided by soaking the
hol l ow fibers 10 in 25 a bath of additive nmaterials,
wob@ro5482¢ he additive nmaterial can be absor bedPCTRR00d(®3884
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hollow fibers upon application of a vacuum force or drawing action as
mentioned 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
cigarette. In a preferred embodiment, a cigarette filter would
include hollow fibers 10 therein. By providing hollow fibers in a
cigarette, a cigarette can be provided with as 1little 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, hollow fibers
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refergnterial can be found in U S. Patent Nos . 3, 228, 887,
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wherethe thet tmat@rnailerdaal bes aemmrd@erﬁllmgnpwm el;he degree of
permeability desired. For potting material used to obstruct airflow
through an end of a hollow fiber, a filtrate impermeable or semi-
permeable 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 1is not desired, a permeable potting material may be
desired. For example, cellulose 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 length, 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 1is
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wherein the material can be sel ected dependi ng upon

the degree of perneability desired. For potting
woraoenseke used t o obstruct airflow t hrough an PEMIR06003884

hollow fiber, a filtrate inperneable or sem perneable

potting material may be deshaed. For exanpl e, epoxy is

a filtrate inperneable pottirng material. On the other
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t hat vi des the airflow coptrolli
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SROpBr T HFhs IS by St he 8RBt nEALSE o B¥BnkFe made of any
materﬁa&homhatofcénwrnbﬁgrpott|smgkﬁatgysaabeorl Bshobhetwy the potting
f.ibers have be scussed in S. Patent Nos.
natergadC2pnBET RERD S OSHRRESLRatn 8 SR T b b1 o, permeable
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Of‘he%flogg?r gegglo%incfeﬂfipc%rew%%gl Tl rB%EQE&bmth hollow fibers

in a conformation such that the structure and orientation for the
hollow fibers 10 allows for at least some of the extra-cellular 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. Outer Layer
The hollow fibers 10 can also include an outer layer covering or

encapsulating the hollow fibers 10 (with additive material therein, if
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resistance to airflow therethrough. Therefore, a
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hollo%aﬁgke§sTE6 ngl Q!féégi ﬁ %gtﬁgg %hgohfﬁ |Ud %nrQUBSf and/or
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(T’Hédo§9¥£ hi NgkenGAPEYI &t L de Wik b De the Halhowg ?ll?eé a polymer,
away fromthe surroundi ng environnent. Pre era

whichy h3)63S oGRBRPlay&f i BoHppPrading othd the lout efllé@l’rsfracéé well as
break®hg} heuhaldiown fdlbegfécf%ga§91§c_h dhabepddi ti verdmdeih gl Sthe outer

added to the hollow fibers 10 can be sealed W thin
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can br pgu%rfelglgltltp%rf%ra%tsgdthe outer layer to break to release the
additive materials therefrom.

For example, in a cigarette, an outer layer can be designed to
break when smoke 1is drawn through the walls of the hollow fibers,
wherein the vacuum pressure of drawing the smoke can cause the outer
layer to break. 1In 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 smoke as it passed through the walls of the hollow fibers.

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

forming material onto the outer surfaces of hollow fibers and allowing



Preferably, the outer layer is a frangible thin film
By providing a frangible thin film a difference in
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suff|C|ent to cause the outé?'Tayer to break to
el ease the additive materials therefrom Far_ exanp
for thp &N gdPEMY BT Riter tloa)?é’llleéf'ly bé%%s?gﬁéamtao bfévide an
outer br£ak .when snoke is dramn t hrough the walls of the
?,||OM/flber%h m% ein e, _yacuym pressure of dra
RE SR %al™t %%mtr}?e ubB? THyer 18 hridak. CWré?ﬁe?Praylng
a layswords pewlién @r ssmleer oaath ufifte@nsar Lagarodt theCAOBIdW] fibers.
the outer layer to be broken by the snoke being drawn
through the walls of the hollow fibers and additive
4. ﬁmp@ihguﬁxtimiebe rel eased into the snoke as it passed
Igr AJQE lg’mk? %1%%%th°'é dAlbl%rwS %;r Oui&l‘ are used in
"ayer e forne y any capa appl yi ng
SmoklagfatthHﬁﬂy @éosqfWntheﬂmiaenﬂm,nsughahbomﬂva@mnnnus materials,
[{&3SUL £ tﬂ%mEUQt é% t ﬁégél gbn§$eqﬁgh%Q|yfr&ﬂuacgggfgwte smoke.
ayer I's appl |ed y spraying a m formng na
Sorbepht o (tthe- ourdrcrspefaes sofbémidlowsti¢lbers aaml activated carbon
and/oglécggdygggrsgggégﬂIdghfggn&g%h material to solidify into
Imto provide an outer layer. For exanple, the
A AP ngnofsuiebdat Brt¢mipdr craybeomrd $6 sprayberta a preferred
embod } AYES chH%%@E'Qc@fvé%éﬁ”cdyﬁokhe QH%§§e§ur§$¥H%an th8 ninder a
hol | ow fi bers. 4. Snoking Articles In a preferred

clgarghbRdTreanert heaholi o tri BER smaERind Sus BT n3& ripkiatg le flavor

compoREtt £ €8ke aAk@AGHYM | N aSOrdIRNt Sor R aSadT HOPAS OHSd/or absorb
materials, to filter or renove gas phase constituents

migrafien cyatdtte SABREUNDSDr BRIFESI(| tBS, Ri®? opbtlipen cigarette

manufS&FRENtsH sUshhas aArRmagtavat ed carbon and/or a zeolite
sorbent can be used. Wile any suitable material can

BecusHPPASTE 5Nt vhep pRateriEd BhbRdidhent T4 udis volatile

flavoactdom@bﬁ&n@@,r bepe Hawevesd sorhepksngarRiBUEE @Fith sorbents:
qﬁ}ette designer's ability to add materials, such as
£irstyo s | 8901 GutT BBRDBHAIR s PR keUAERERol CREEdREE the  smoking

articsef bemss eabomdsordheandli@itiaRsonbtet giBs | R@nVobat iddorbed or
during the ti me_between

und cigare ,
absorﬁﬁﬁugﬁﬁtgpg a1 Spei ng' %ﬁﬁﬁ<e8roﬁ%é$‘ %ﬁwgnspﬁ%%iﬁ“Sly been
addrewbed addi tié ey maketial sy speht@@ Wﬂhabt|6blements in commonly

assigned U.S. Patent Application No. 2003/0224918, as well as filters
for a smoking article containing a flavored hollow fiber in U.S.
Patent No. 4,971,078, 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 alsoc the additive materials can also
occupy active sites in the sorbent. If the additive materials occupy
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.



flavor conponents, are included in snoking articles
with sorbents: first, the additive materials can
wonr@ras4s2¢ hr oughout the snoking article; and SECDIB2N06/003884

the additive materials can be adsorbed or absorbed by

t he sorbents. These probl ens have previously been

addressed by using centrafl¥4located flavor eIenents

in commonly assigned U S. Patent Application No

3903/ (194928te aE1 1, a9 faddiEient 6P APenBRIAGY afthey%e 10 and
the 6O0Rb&I)i NG adhavpred holdwew fibheridn Was Ratsent pbo. present.

4,971, 078 both of which are incorporated herein in
Prefefdii, &l MOtyCBIAT etiend@tonheh &i RS RFSAEET i3l | gorolithic

or pa2t@cBOr begh byi S0r bentshoumon. annm ¢an 1aadi,t iand more preferably

mat eri al e | ost, but 0 additive ter| s c n
0.3 mg &g FL "ﬁpgj é\;cf“fnveesf?t’ead % g r%elpﬁl’ @c %, 0.5
ram toamdmtmme nnwemmaH3>GEQUpmna@ﬁ|0e8smme50|n Bhamsombeﬁhpllltate
b|| nt to remye t g;ted ases

procef it Nnrd YesSprbhte DR LB LETRYCALAL IR O AABERLIL £iter

presshod |dwpf blbeRSD 1recdn thecesed drawdver cone t his pr obI em

al ddi, | .
]?7%5m F%alfgip%:eﬁggnétr%c%tl Y &ngﬁ"q YE materdal S used, in

e sor i"or £0 8N therefore
whichavioe diawg ifnberactlfbn dzet when {Llheoladmattlevle mat exéradlairy filter

struc@@@%gr@%;@rgﬁphxﬂgkﬁgﬁl %ﬂge bﬂ aEEgﬂBgtﬁ§m£Eé&e£oh a mono

I'n addition to t ers and the sorbent
filtenol ecudusl sfelil'eemateritahpbenfaﬂéerbeaprsewme or multi cavity

fllte?regeﬁ%gg¥se&h%ﬁﬂ?%fcuga%réeef ?Jm$fiﬁé§ C@&mﬂﬁmtlons thereof

present In nonolithic or parti orm SI zed at about
and @Qhg ko 1 miilaed roreacptef epad| yEIXPiTaghyt ocabprpucted  from

Cellugoékrggéfétg to&’&%'@@ﬂ&glgsé'ﬂgﬁer mﬁté@ﬁéﬂ% 0.5 nmm 0. 5
mm t mm 0.7 mto 0.8 mhor 0.8 mmto 0.9

fIA6] lllezfla*fe Emdo@éeeﬁﬁ@e |chrtqs> @lfg’éh%t¥%gl¢einlttsell§ g ol t%lter can

be ad3GBEeye:d gﬁ%ﬁﬂ&gﬂd%tﬁhEEeEoQﬁ@ﬁﬁpr%mgﬁ@meEnEgI%lng acceptable
resistance to draw) . Various filter constructijons

drav kEgHe 53R CChe artridas b&1 Ly CADWhTRRHS | BAFRberl  smoking

naterif1car heuyaresr panat edquExespl any ol ldefa1st r4dnéh@S comprising
that can be used |nclug but are not limted to, a

paperp Gyt &l taT Auan Pt ertoa 18I eaPRFE erf115eE] flugs -  The

filte®F MahtizlGaVidyf vbhellard esessnd Ediddrlse aacicrleteoﬁb@wSorbents
filter, conbjnations thereof and the |like. Fil

(suchePanBRELTATS (FHPER t yCEbnOIaoEad FPef CANt i tge suitable for
use iacetaigudsdweorirwedd.ul ose paper materials. The |ength
aArcli%leg_gggflrﬁ %.rno%nOfexiegglgg rreexr?go%llrngng dual:léa!ulett%:re %%8 with a
bundle of hollow fibers 10 in the filter 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 flavorant, therein and a sorbent 60
upstream (away from the smoker and toward the tobacco portion 50). As
sorbents are typically effective for adsorbing 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 a portion of
the filter 130 downstream from the sorbent 60 with a section of filter

material 70, such as cellulose acetate, between the two, as



be adjusted to provide optimal sorption, while
mai nt ai ni ng acceptabl e draw resistance. Triple filters
weanw7iomsbaide nmout h and snoki ng nmaterial or tobRCDB280A®3IS84
segnents, and a mddl e segnent conprising paper
Cavity filters include two sgaced-apart filter plugs.
The filters can al so be véntPlated and/ or gon?rise
. addj tjopal _sorbents (such as activated carbon) ,
1B o1 BT T6ther - addiERFEE Dl {501 oM PohogthdFea 10 and the
sorbeatgaogtie bfdawt:afed,Ad&h;tLaogal bYac?]édﬂ %m %?(ﬁmlfe@[] leilthin a filter
odi men a cigarette 1 | t bundl e o ol | ow
assemgpbe?g'10h?%e?ﬁ%gﬁrﬁkeFhfsgoﬁgﬁwa i dUuddda 6r serpent 60,
if pré@idédr exanp eplasd lanyshesd editmidFiguri@ tér, 180 of a smoking
artictLgarette 100 can be provided with a filter 130 which
incl udes hollow fibers 10 with an additive material,
dirdheas préfavmpdandt ] téhemgilndanda assordnentn@80hopkdw Ediers 10,
: he, s e n oward the_tohacco portion .,
the h%g)%% %«Eg%gor %n?gka%%&f S/l%él c%%% ler%fsé%%l\?g 0T YeheMustnout a
sorbeplsor bty Orltaysorbi nglusiterted iad@édursuch &ndzn}] Regardless
I ank, agi_ng .t he.sor t : omthe
o e o Th YRS el it oy e MR PERNCLS Tk Tnaporaced,
the hgilemsbipison forcaadber peedntofprtid del afdeant veoycarti@inment and
deliv8sy bent £0:..Hrakerably, EEGVQQEEQMéfg%%gérQOcﬁ?”o er smoking
| ocated in a portion of the filter 1 ownstream from
relatefeChe@iséAe-60 with a section of filter material 70,
such as cellul ose acetate, between the two,
asillustrated in Figure 7 . Preferably, the hollow
5. APP&FEVe® and the sorbent 60, if provided, woul d be
ploaced fib&ayidanege 140y def Lktgrea L¥140e additives in a
.However, both the hollow fibers 10 and the sorbent 60,
smokipg Fovidéd, G8n BENpIeR&H #RPXRer evWRRERih @dditiaps can  be

encapddlatafd avsymiki Ngcakt-cel Butahidfca pyefedd efofidd efivers. By
i ncl udes a sorbent and hollow fibers 10, the holl ow

such PREZPYMFT'C8n POt HEEUSER PRTENBRI RAECEr T dofi £Raat and can
be mige8owbemt ehfirdiiehil bek, agSait | psisat athddhghl @UECHalis of the
and, 4 . Regardless of the type of article in which the
hOlloﬂofHQﬁﬁsribers 10 is incorporated, the hollow fibers 10
dan dxeleuserb t dmpsioviide eff esidareucantaiaaaent véfdwithin hollow

. del.iver materials, such as vaolatjle flavors or o
fibers Hy sﬁ%ﬁ% rféF’SF%d 1c%eﬁ¥%a|%fe.fje%?£5x&diftﬂa\}<€§ Hot | Gditives.

Soakihy beriowsanhdesddabl wesheocusbedab do ghenpsitbaket agdtd i MBS r spaces
35 o%r]ﬂ%llow fibers 10, where the additives can remain due to
capillary forces, thus preventing dissipation of the additives.

The hollow fibers 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 fluid flow through the downstream end of
the hollow fibers 10.

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

above.



snoking article, as nentioned above, wherein additives
can be encapsul ated within extra-cellular spaces of
wao b@7lsdskOw fi bers. By such encapsul ati on, addpCT/2806/003884

can both be protected fromloss and can be m xed with

entrainnment air as air passes through the walls of the

hol low fibers . In order tol$rmobilize or encapsul ate

gdltlves within hollow fibers éO hol | ow fi bers 10

aré prerElant y ceBaksd F17VRdE! t MPeE? $63kify SFATRSS HgFom any
numbeAddift | ¥A6wh O Heiaisoebediidit aaextsB- eeldelials spasies 35s, for

hol |l ow fibers 10, where the,additives can r in

exampgﬁe t BERRAI iy y f%ﬁ%?&@lnYhuswb? SRy dW??Fgg?fonClnnamon’
chocobdtd,he emiﬂfetel,vestokil'dm:d‘,lol ~awifiibey s 1Q@ceahcey ef eltca\bé,y anise,
sanca ol 208008, SIBUL 0,50 6! B TOGCRISLE AR peammine
fennebllggedgen,a ethniatdmtfeor ammhhaw@CFUﬂxexanpt&pylﬂugbutyrate,
- of t ers Li gne
o e ¢ O ORE ErEar it ol AP ITAN bur potagyLfomate,
limon@i&0, camelmnstpﬂeanﬁpotltunngoqhterglealans«é)lcarmbeous?etblt,o citral,
peppeﬁ&? t!'%ql fIolfla gl QW.Lt hE %bﬁd{egeoggvmﬁéfﬁ er}_[jruqft teE@ract and

ow fi'bers 10. Additio an’ outer l'dyer can
the lile mdlldmﬁtﬁéthml@ﬁvc‘rchembi@ccP nt lGvgeenEd previdmse described

in vdbssipatden apd. t°3f$§d hepo, en§a@§5“2azt4e a@dbééV&6 3,750, 674;
materials in extra-cell'ul'ar spaces of the holfow’

3,879 40t 5,348 LBk i onecBhadd: . The Hidittived  8ad TR0; 3,914,451

3,915 L 0r 5, oMhiogh ; can obe, §@4€C§e§bé‘ Q3 3'21)’3@9'”@?1 0£nd the like,
known artificial and nat ural naterlals such f or

whiche3Ehpine O BePREI MAL e 18pBAr FREML ENGR ni R rigteden: enﬁéﬁ%%l

Q“‘o@n@Efﬁﬂpl@hOéﬂéeﬁ;e&;te(éOfaE@SrdiI@a@&Olzhé/aﬂh\}édtﬁon may comprise
[ corice, clove, anise, sandal wood, geranium rose

an ad@?TlV%uﬁﬁFFFéalI%ﬁﬁﬂ?léﬂpg Befdiod, spearnint, fennel,

@I‘h@géﬂdlﬁdﬁg aecat al eo bés%@hll@gﬁi,atvﬂdereln the chemicals can be
used E 5 Ilsobutyrate i sobutyl butyrate, ethylbut rate,

VA foereB%%z%ﬁJ?Qﬁo teorIJF‘?Po%ter‘i“é heyheke, constituents to
removpi G Nenlichal Podxt @RtABhOke WrisitoRaehod Cltral

ermnt oil, orange ojl,. coriander oil bor neo
RER S EiPace HRGLERES| PRCE | PrhePPatiasy o shbiract o repel

aerosbDbaceal ddeaavoremicsaate thosemdescrdibednet W& odtatbent (apolar)
722,516; 3,750, 674;

e Y 80020 2 SRR SITB S SIS e
be usddoié, 451rad; 94b, T&Hel 35O t@A7 LoBa082d, bhdke 3cAGA,1988hts like
polar4 gc%lbsaicﬂrclo7 c%ggtgpgerlltlske’due to intrinsic attractive polarity
properties. For example, by attracting 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 systems such as aminopropylsilyl (APS),
aminoethyl aminopropylsilyl (AEAPS) and aminoethylaminoethyl
aminopropylsilyl (AEAEAPS) 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 reference in their entirety.
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whi ch are incorporated herein by reference in their
entirety. For exanple, cigarettes according to the
WO pooeis4sec may conprise an additive material cRPOPIB290GY3884
ment hol . The additives can al so be chem cals, wherein
the chem cals can be used to _attract or repel
aerosols, or react with soké Tonstituents to renove
or chem cally extract snpke constituents. For exanpl e, ,
AeMUHSNGAT @Ro¥sn KPeBsed oc%?tfaié? £ r”esﬁé‘I to react with
smoked@bASO] udntel ude esrbaet afiife csal Buagrdli StTCtterm "chemical
h\B/dr ophobi ¢ ggpol ar), and hydr oghi lic (polar).  regions, ,
eXtraghivey e pol &F stRYSEEANt §0caftte FEET Ho Gt thrdetermined
tobac@b rfek selectiedehobaceo snekekesnsiiithvent Sady keombustion of
tob ol gr t obacc ﬁonstit%entg due to intrinsic attractive
ac§8| %y ﬁ%%‘é TTeS " FoF%exanmpl e, by attracting
tatzad col savkes davst istiuenh$, ptdesiest ebabenisabker reagent, such
as chnfc't iOtrueQECSOI‘(l: n b O!l::‘r ee%a%@.ld. Ibel\/\g.t t@é}g (.{C%e le la?Wtobacco
rber £ chenica "y ?ln addition to mechanr caf y béi'ng
produsél ect iByel §1 koparoat te bychporieasi ze ofretpenwaltios ofit¢tmet with
[l Qw,f] , : ti ove) i Qne ;
obacgdl | BVebh BBl A TR RS REUE readh R WEFormga, wnich
in twonreaet bei tinhsykeke asonst ivepent 9rt aquesove snbke example, the
chemi%gﬁ]sgft §Lt' cFHrngfgﬂe%'t,sghgﬁ%ﬁais %%'é@mérsgf k?§i, such as
am nopropyl silyl (APS) , am noet hyl am nopropylsi |yl
ethyl( AEAPS)L andPei sieeiy | &R nekeda lamxtdBFEpYE sPgiing occurs at
1owerd AEAEARS} 6801 B¢ H@x@%@rﬁ@ﬁ@%? pkyeAsaLgnedal) _%e utilized to
Patent Nos. 6,595,218 and 6, 209, 547, both of which are
promofer ePIHESEpBRat &F h&rérhlbizatdPer enet & héppacco enriched
chemi®Rli s £13AesENt i ONed above, chemicals can al so be
used to react with snoke constituents to extract snoke
CHISIRE ueht s1s THeE YR rhate ReAT cadn & st Fe Ak the vapor
and t8e i Bbensied t0 HEARLEr AvbEERY RhESel @IdHtRedrd0bagEdking.” By
. snmpke constituents to a,snoker wi thout any conbustion
usingof heptoplltto FPP2ECO SMEkENed s CEABKTHY) OX Chi&Ti9galr can be heat
vapor@%kHaghiVvenhsMekioAd i psovirdess atgdheabadtcOrpr@arge@its within the
such as water _or al cohol, for interaction with tobacco

vapor Gap RS LY 0BT ctCH8*S5Ft owi ng the chenical or
reagant d:eniplberacdmbddihehobantoa acHe@haato ®idaehede smoking

eres ST E21 B LLSRgont o be Lot W gh Bt 14 HLB st
immokdheptgakthati dgdageiicredan . be wpehverhskesUChties dedvemgoraction on
one saildceohogl thguﬁglf‘gw fibers 10 releases chemicals into the tobacco,
whereupon the chemicals cause extractive release of a tobacco aerosol.

While the invention has been described in detail with reference
to speclific embodiments thereof, it will be apparent to those skilled
in the art that wvarious changes and modifications can be made, and
equivalents employed, without departing from the scope of the appended

claims.
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et hyl al cohol. Preferably, the chem cal extractive
snoki ng occurs at |ower than conbustion tenperatures;
whowewssszhieat can be utilized to pronote vaporPZEHIB2005/003884
(or volatilization) of the tobacco enriched .5
chem cal or reagent. Fbmever it is noted that heat
can be used to increase the %apor and the solubility
CLAIMof t he tobacco constituents for "snoking." By using
fieat, the tobacco enriched chenical or reagent can be
heat vaporized and the nobilization of the tobacco
1 %L Eertl s within,the >0 vapor can potentially be
© PnEreASEd e ASCRRTEXEN ary enbodi nent of a chemica
extbaaémyexﬁmvklng article, a cigarette can be nmade
ollom1f| ers |nclud iz ch s .
Fh TR T bClvek %l %ﬂngg&??% ac?gén‘ﬁh o%g Siife fTiiter
comprbfed he khmldl@WOffl beﬂsoxaokaar@aswsechemn ted slumene tolfe the hollow
obaccaq, h ' S ractive
sbes O s e B B O P R A TR P
k@@ena@t@sfmwebeldatenr@ét aih wixtharefbreiwge spaspeciofi cthe hollow
f1ber§”b%ﬂb!?§ms hgereqﬁ{ ft a lﬂea@% acﬁ‘%arsgt tth% tm%.%w fibers is
skilled 1n the art that “various anges an
obstrugerd. cati ons can be nmade, and equi val ents enpl oyed,
W t hout departing fromthe scope of the appended 30
claims.CLAIM5 : 1 . Acigarette, rising: a tobacco
2. ﬁdelE?%ftﬁﬁlt%ﬁCQﬂ@éﬂatlﬁPe %&3#ﬁlt1me gg@%ﬁﬂﬁb Ee, filter further

compr%@sf eqbn ghey fhkt %ﬁb‘i@ﬁpr 19682 hHardl-es Of QIQE!EQ% the plug is
bers, wherein the |umens of the hol ow fi bers are

locatmh JREATERP aland/OF RAHIStERaR o T5AB aFM hBPLlaRd fakers in the
filte@dditive material in extra-cellular spaces of the

hol |l ow fi bers, wherein one end of at |east one of the

hol l ow fibers is O obstructed. 2 . A cigarette

3.  accareiegté Oa@&@i*dﬂnb ;toMeeenn1t henéidiercfdiridiglow fibers are
co rises a of fibrous filter material, wherein
locatﬁﬂ Hlugavst Eo% t ¥ fpstream and/ or downst r eam f r om
the hollow fibers in the .5 filter. 3. Acigarette
accqrdln to clai rein_ the hol| gméflb rs ar

4. |Pbcc(itg€ae e ascé%t{njxpgo]’ctotvm aiq 11er wherei he obstructed end of

the at least one of the hollow fibers comprises a first smoke
impermeable material located 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 one of the hollow fibers.

5. A cigarette according to claim 1, further comprising a second
smoke impermeable material surrounding an upstream 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.

6. 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.



:0 4. Acigarette according to claim1l , wherein the
obstructed end of the at | east one of the holl ow
wo pdwenssseonpri ses a first snoke inperneabl e naR@r/iB2006/003884

| ocated within the lunmen of the at | east one of the

hol |l ow fi bers, wherein the inperneable materia

obstructs alrfIOM/through the obstructed end of the at

| east one of the hO||0M/fIberS . !5 arette
7. BeEHPMF G FOAHPE tof Grehert rco%?ﬁ%nngthﬁ ghgve material
comprﬁﬂﬁkealﬁnaﬁaea@iﬁ AAt®fagaht SWwhiedndimegianl UpStie@als Ofwith and

downstream end of the bundl e of hq!lo fibers

Selec@ﬁﬁﬁ%¥|n5?$ﬁ5§ﬁﬁ§on& sHORE Y EPTREbTE & er?alSmOke stream, a
surfa@hsiy, uat sobvefd ,owranoxte-dshe rbuodb s aofionsl kberdédber s

and JO directs airflowinto lunens of the bundle of

hol | ow fibers. b. A cigarette according to claim1 ,

8. ﬂ%urctilgeurea:oaprai@iomgliagl cagt ecclaliayet, owhemeiholdhew hollow fibers
ber.s, einth r er ﬁgg e [ i hers
Comprlonpr se U #?eré%t%ﬁggég aﬁ%& A1 tgget?£6££é¥%e further

comprigrordirhggt owitd r@im the vwng'@mmrph@ﬁ$uﬂﬁaibuedhatqiiﬁﬂberS-
conprises a flavorant, a reagent which chemcally
reacts with and selectlvely separates a gaseous

9.  eonparenttef aranmgkagsticeapdaia sirf adweantn ahsol hehtow fibers

compr?geén ét U & 1 %anf%fsonsaﬂ@e%%:elé 8che ! CQQQ%@Jet €further

accor toclaimi , whlerein the hollow fibers
compremra%@déleﬁaﬁabewmreflrrbérh@ aéhésmrlé?wst H@lélsgé?lfeitbé bundle

of flﬁélfé Rer oERBPTISES R+ 'tHQ bd’mﬁ%eb@ ENed.Ng surrounds
the bundl e of fibers. . Acigarette according to

claim1 , wherein the hO||0M/fIberS conprises a bundl e

10. @ hibesSie andruher @inpdiRengi garette further conprises
an adhesi ve, wherein the adhesive bonds walls of the
BORdPE BYSiYers to other walls of the bundl e of

fanbefiSer S1akfer Ao@égﬂr’igﬁténe olitt eFegiGRNBEI ’éh@gqolrl@wl @Xl\bers, and
bers; an outer %er COVGrl ng _an outer regl on _of

f
RSB0 99 R4 nl SGFF 1 oo ARav Bt el GFEs oAt (e outer layer

are ehiéda filbears ams dheuouteradaayee.are embedded within
the cellul ose acetate. 0 11. A cigarette filter
according to claim 10, further conprising an
11. A cigarette filter according to claim 10, further comprising an

additive material in extra-cellular spaces in the hollow fibers.

12. A cigarette filter according to claim 11, wherein the additive
material comprises a flavorant, a reagent which chemically reacts with
and selectively separates a gaseous component of a smoke stream, a

surfactant, a solvent, or mixtures or combinations thereof.

13. A cigarette filter according to claim 11, further comprising a
first smoke impermeable material located between outer surfaces of the
hollow fibers and the inner diameter of the cigarette filter on one
end of at least one of the hollow fibers, and a second smoke
impermeable material located on end portions of lumens of the hollow

fibers at the other end of the hollow fibers.



additive material in extra-cellular spaces in the
hol l ow fi bers. 12. A cigarette filter according to
w@b@i7ns4Ble wherein the additive 5 material conpeCT/BER8062003884
flavorant, a reagent which chemcally reacts with and
selectlvely separates a gaseous conponent of a snoke
stream a surfactant, a sol¥ent, or mxtures or
conmbi nations thereof. 13. A C|garette filter according
14. tAomeFla?%qflmaflaﬁﬁﬁEvrﬂéwr Féo#g 0 i Fet syRpEising:
igHReE FERP| endmiler | &l pkesatpdibetareemonut eimSeiatas Ohaterial
the hollow fibers and the inner gifneter of the
Coverﬂ:’il%acil’& €89 PFt3r 1G7%6nenemf dfCatot £ tHIPRESHf t he
ltml I De\i\%sfﬁ b@rasuanplyaﬁa@@?@l ke - b?peﬁxaﬁb:slgaaa% ert;,Jl&Jhln the
ocat ed on port.ioQns o ns_of the hollow fibers
ho110y ERHES, TRER S SH e ROITAIr: BoFs. 1514, A et hod
@ﬂaﬁ&ﬂ@ffhﬁlhdﬂugwaftbgﬁﬂeﬁﬂﬂh thet enqgkecdnmpeirsesigle material and
r.eparing,hol | m:flbers mnth noke i nper nmeabl e
the aid erlaF%E é?lng Sn&TERECt° afliIeast one of the
hol | ow fi bers; at | east partlally filling
xt |1 c thin the Lo ' i :
15, Ftgee A aRaos WL e B ARLLOVLLICLEN Hining an
outermﬂaaethensnnk@utﬁpeﬁneﬁ@m% @@tbﬁ¢ah0k&uwtfﬂbam@d&ﬁﬁ@ee placing
i al r at ter 5. A nethod according
the h?gL%ffﬂbefE §?u1%%é§g%§ﬁ%#%éﬁﬁg ormng an O outer
| ayer on an outer surface of the hollow fibers before
16. 93! a&d&%ett@@ ?‘1‘1%83@’ fcbﬁﬁ£§sﬂn@ tilehgiﬂﬁf efltk?exf 'Iﬁér&;rané6 wherein
A cigarette |'ter conprising a hollow fiber menbr ane,
the hahbeweifibeenaBbrane fddseripewdr ane conprises: .5 hol | ow
fihens: rand.a speke i npernmeable naterial, wherein the
snoke |nperneable mat eri al obstructs a domnstrean1end
Gf anpPltren s ripabhol IMaWeriiper . WITBreAnci i etSiieke| | {ngrermeable
materd6COSKH NG LY & @b kb WNEREIdY the uheh! oW dik hibhebw fiver.
menbrane conpri ses nore than one hollow fi ber bundl ed
and aligned in a direction parallel to one another and
17. paraldaledie afhl&:@ﬁ'a@é&r@@hgo&oofciih% cigar ehbeein the hollow
filter, and/or wherein the hollow fiber _ conprises
flberpom@%ranﬁerﬁ@%qnes%t BPFgy| than one hollow fiber bundled and

aligned in a direction parallel to one another and parallel to an
axial direction of the cigarette filter, and/or wherein the hollow

fiber comprises a porous, permeable material.



