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segnents conprise filtration material of Iowgartlcu at e phase fi traélon

effici ency. TPEPEEPEANPYS N the PRING; RARPLMAY Re8Rde Pliertgar SHriag FPRStRUGHQN B theach
of ophe s?r@kmpearﬁéle MRy EdrivieRfiorR saHMiduekS F@SExae) tabqwrfoﬁéiloaenﬁané tippoge
pr ef er abl ess than about 20 ’g%ercent In a particul %F ej
enbodi rﬁ’éﬂg r mayper pepiad wing onling; lasef |pP5fPraF'PW‘t@FC'%%'Eﬁ?z ReNg t'I°Bv9rp eerastatist e
phasedprHf),{a%ﬂ, opre(férg?wltﬁg?.yspmgsptasygﬂmpaé péﬂr@afebo¥v Irtest {‘I cti o?f el emrent and a
secon ilter segnent of |ow particula ase filtration effi
downst r eam 8t opaEnasiimentsths Eﬁsf GAVI %T&'ﬁt WéCt'BHee"?me%'ﬁeaﬁ?ﬁqe‘%/ama"y
S egNeNigefieybyCATPhESSerfphehUdfaReé frstBhe tHidl tublﬂéﬁCﬁbrﬁ&\sC@thelﬂ@ﬁ eesiGetionteterhent,
or other suitable fibro L#S f||trat|on mat er ? L ow fi.l 8@1’?5 efficiency.
vwhere PRE 1R eesRnd eavdy 1 lthe floweigsiistin Bt?r'ﬁﬁﬂ &pa belaPhP%@é' Ya8efngdePY g0, INngte
deni er peAphdry biteRecatubabRpordembEthe Fowtrestritth di@yieme sel ected in or der to
achi eve a desired rFartl cul ate hase effici enc %Frai% Pr eferabl Yy,

(o]

cel | ul ose ad®thif SHRRAMAER QNG E‘P"?)@Pef“f‘g%lr?é tPr Rrovisiegy ingaR ps e%md a
t ot aI Sodonirsy end s@*%liétofaﬁe @@ébr@f tubgiap portM‘@tI?éiI&/nia?o%B'#ﬁﬁfddﬁBa%ﬂi peRReh -

7 Pr ef er abl |l ow restriction ele re sent

or nor & $§cead ce\ﬂ,gr?éﬁtee at '@a&tl Qf@tmf&emfedsaﬂ%powﬁ%{& %fmapu evwﬁfa??w%'?ﬁa
enbodi Wi prérbl%t)g/l a\Bidramy rof §€|b@§ht%ﬁ|¢ﬁﬁﬂéllyad‘ldumf@emrallmb@céd é;;eer o UTgENdre
are circunscribed by a band of subc{1 ";aa” air i EreI glutgwiﬂﬁ17
pref er 359\{?63 Bafd L@P“‘Eﬁ'ﬁg"%s&%’sﬁa?n e Phifgneqen tH B%PRE R B8k 24000
Cor est %omﬁwdrhibah&n %@Eh BéWeEn Ahe %@o@ﬁ:@ﬂtyaanmltﬁé at lgastonaldireamedrémial row of
enmbodi nent, the flow restriction_el emanﬁ ment s

S
STeC0i PeliattT et heyeRtIBinEae. Sr AT eV Aotk SaLA GeureRrtay
Pr ef er aphoed éd?#t &f@hdwg@fm@ bg pydvitiedi i tlﬁ?é t;pswént Pahdversel srusrce of thad seuoher
surface of the first i on, .of estriction elenment. Mire

pr & er &#UAr pPH@nﬁh‘ﬂfgeXWB r?@a@qut\g@d‘i frgm }hﬁth‘ﬁg‘bH[arre?Hﬁ'PBr ential outer
surface of the first tubular portion of the flowrestriction elenment so as
to establish a substantially air-tight seal at the outer surface of the
first tubular portion. Mdst preferably, the band of plug wap is affixed to
the circunferential outer surfaces of the first and second tubul ar portions
of the flow restriction el enent.



Where the filter conprises a filter segnent upstreamof the flow
restriction elenent, the 15 band of plug wap is preferably affixed to the
ci rcunf erotoal1383ster surface of the upstreamfilter se@GEMP201M03916
preferably, the plug wap is affixed to the circunferential outer surfaces
of the upstreamfilter segment and the girst tubular portion of the flow
restriction elenent so as to establish a substantially air-tight seal at
the outer surface of the first tubular portion of the flow restriction

el ement . 20VHefeEbinEhg Pe OF MARARCSESS DavF (& SAMEIRS RS RetURAM3RIW s &1m 3ne

flow repbiti e i bR PrérerabiyéF 42060 8fmml ug wrap is preferably af f| xed to
the circunferential outer surface of the downstreamfilter segnmen

The band of “blanga'WTEﬁVwb@é"%ﬁ"fti thedfirstocavify of I”E'R/vﬂP‘éerW'E‘ﬂqrbﬁ'e@Ie@hﬁn@t lgast
one or pHRiAfy Héﬂ.ﬁeerbyssrgmtr ?eH@r\é’r‘gof frerrremwbepo%n%@lheesnwfesﬁru@hraém&w
seal between t he band {1) wap and first tubular portion of the
f1 ofv r 88d the seeonehgaviy QfB %lf'ﬁ%rﬁﬂ%%ﬁ'wtu%ét Jﬂashﬁa@ath\eefeR;@dobx 8niipRera
good CoRASHRP oftRE sBcdHIEhPiHirl ARiIdrafokidhe BF theTiti RBIRtIGHIBRAIWES are known in
the art and commercially avail abl e under the brand nanme Adhesin from Henkel
of Dussel doi thisserbaginenhsong: e @arexpRRENGS: #fe Areferakly pemyisiedsn mycitqvanfergntialof
pl ug Wfsaﬁadesofpth@ftﬁrdambmlaatpb%hqﬂattfem‘q *aecé%gﬁceﬁorﬁaak%memeréeebnavxa\my
band of substantially air inpermeable tip ere

filter aaematsleestgnesw@drﬁerwabrpmﬁpgrfpsﬁﬂam of tﬁﬁé‘?ﬁ*ﬁ%ﬂﬂ”ezoﬁpug Wrap, the
venpi | ationpgp eﬁ‘arabef er@é# ¥f SBHBéteS@p"boééd |o§é§hg§ RRayCheé PHIEdRIIERT tha! upsRBamf
perforations provided through portion of the tipping paper and the plug
Wr ap tﬁé@u@fﬁéemé'r%@%ﬁfihﬁéh'ﬂileHGr R@WAPact ure of the snoking article. WO

2010/ 133334%@%@%%%%01%8 aCcordlng to WeehiRehtigh fridve €4 \ié‘ﬁfmﬁb§3§vé%‘ drand
of substantially air perneable plug wap, the filter is preferab %gattached

to the bpweafabgﬁbﬁ(aeeeeﬁh@r& akgut 90 p&rmdneﬂe RJP@I%Y Pb‘?%t‘("éﬂ“ abpui Gypesagdr

conpri 3ha4pait d@&?&er@ﬂﬁo&'ﬂr@f@@bﬁ[&@b‘oﬁi 70 payceht, perforations. The RTD of
snoking articles accordin He invention nmay be adjusted by use of pre-

5 perf or at ed heiflgpirrgfriptgies e@ﬁat Ay bpanadefrena apy syitafie pateriads et canghiRations

orifi C?na@énatl@eSuda‘BYé %St%héis(ﬁdnﬁjﬂh%h@ﬁ@ﬂéw P@s‘fné%n%!%%th?ayadé ferhed et bl |y
all of the ventil atlh‘o& air that, in use, flows t rougﬁthe erforatlons in

the ti pptitesigeplagticdiasiexamplerpalypepyiens, mashx'm PalisiyFRNg. PN Raduswiione,

downst b@@@%t@naé{h& pfelydrethaﬂéi} EbRMosidMakir@Varct EdinBbiRstiorsor @bAbbaies thdteds. POr tion
of the ti pp| n er overlying the third tubular portion of the flow

restrictionPeg éh?@ th%ﬂewweﬁteet'%ﬁ{emeﬁﬂ%m% fFmea bipdggadpblemategal ecre

vea@ il Pﬁéf&ab@%en érbfaabgﬁease%uﬂné}evm&br@areuanbtbyode aslewwﬁérrcqameﬁareke
dr awn romthe rod of Snmokable material m xes wth venti | atln%rlalr

mai nst PERKNSWR KB t@eesrtrand copmenpatyr axaiiakied vaden tftenPfﬁghn?rﬁe Mater @tfmms
i N theNoUARbAGCMRGRIra, I3 ah8\RWEr e MARY INafldsOFcAIEx® BN BV FrehPBASF of
accordi ng to the invention may thus be advantageously varied through the
use of LHdWigehafar. GRTEAR%s f or at ed ti ppi ng papers or plug waps 15with

different per&sidbly, [tRY Glow PEstGidch! SlameRN s tahﬁhgl@f piece, more Br&ERBALAYsInglEE
filter has an overall length of between about 20 nm and about 34 mm nore
pr &% er HIRGOB BRI PIBE Ut 25 nm and about 30 mm nost preferably about 27

mm Pr&abribRPthe ﬂédoeeéth&ﬂow éleﬁ’ifenﬁ &Ddfétwser%bbal 5 it GAE bt DO nikan
i nvention have an overall encapsul ated RTD of between about 250 nm WG and

about Brothnnesg Pfﬁi?f%b‘lb Pew\e@amqp%ﬂ 2omm aRdueAuta b (M Jr dengih. gostereterablym
WG, about 139k flgth. snoking articles according to the invention have an
unencapsul ated RTD of at |east about 30 nm nore pref erab:e%q of at | east

about 40 nmPygterably, the first Wpdlap gpriion oh he figy eastrichpn glsiment it alrIpagt abgHypt Mies

tOQ@CC%IEh%ﬁUﬂEFébrE%Waﬁe%t%B@H mmrrﬂe.pqtﬁferabl y tobacco cut fi I | er
ci rcunscri wr apper . 25Pref erabl he rod of snokable materi al

conpri ses ap\'iﬁfﬁﬁ}?é/r thehgecandstybylar Pﬁ”‘f’ﬂé’fﬁ%(ﬂﬁ\‘l’t’ieétﬁ'cﬂﬂ” plemenbip ahisank bt

si dest BeaRS Rk, mast 6@¥Hré’olfb9&§t§§ﬁm MBKGh educi ng wrappers for use in
snoking articles accordl ? o the invention, and nethods for gﬁodum ng such

wrappers, aPeefably. kiedhid fupuias@ostion of the e sestiictignielement is atlgastiabout 3

US- A-5 mh@ﬁ’%tﬁ%ostl?fr@feﬁibﬂpé%utB%Wlﬁﬂ&%‘ih has a high basis weight and a Iow
pernmeability. More 30preferably, the wapper is of the type described in
US- A- 5, 152, 304. Preferably, the wapper has a basis wei ght of at

| east about 35 g/n2, nore preferably a basis weight of between about 35
g/ n2 and about 60 g/ nR2, nost preferably a basis weight of between about 40
g/ n2 and about 50 g/n2.



WO 2010/ 133334PCT/ EP2010/ 003016 - 9 - Preferably, the wapper has a
pernmeability of about 18 Coresta units or |less, nore preferably of between
about 4 C¥Pe8t0AI383¥Mt s and about 18 Coresta units, nost BCEEPRE0/093006

bet ween about 5 Coresta units and about 8 Coresta units. Preferably, the
wr apper conprises a filler, nore preferghly an inorganic filler, nost
S5preferably cal cium carbonate. Preferably, the wapper has a filler |oading

of between about 20 percent and about 50 ercent b W%g nor e ref%rably
of about 40 Felesily. ths trapsvghie barrier is at abaif ym ‘?fﬁ@b'yr%fr out

CONpr i SIS nrign hurhrthéraswﬁétﬁeram MM ef tné%fe@csrﬁhwulai M.m apuae 'floWQBﬁhbt’ﬁﬂﬁel@rﬂbmeen
0.3 percent and percent by we a burn podifier, Swt

nmodi fiers ar éei@ﬁ'{‘m)h the Q%”%!r@'aﬁ‘ﬁﬂarl‘ﬁéhﬁdéa st S%‘i'oé'dnfb'f’u ar rﬁ’PftE’HstQ; thg(ﬂow i ¢

sal ts QésthélﬂfngélQMEntoi’s bebied @BHICE fith Ghd auag{ gdhmg nma@wétablyp@émaéh Wiband
sodi um sal ts of yval ent inorganic acids (such as phosphoric,

pyr éphJs"ﬁﬁb?'?dcab%§14d“mamﬂ’$%mef‘ﬁ?l?'& bSU‘feGé‘)abaHH—" oD 2p8 eR8YY M MAd sodi um

sal ts of cardigieyadly @6l Eefnal Glbridtefiof the thifd! GRUMICpor@BAl df BT fidw a6étrstlon
conmpounds that thermal|ly deconpose tostgenerate acidic s eC| es in situ,

i ncl udiagnelis Eetwpe'baPWaﬁ DAt a%aw% MMy mare gesferghly hewganeabgus ¢ mm and

vari Ousab%ﬁf@rsﬁ;nm h%stqsrr@reaémﬁbaweéﬁﬁamaw mrh Bﬁdl HEING. @n\%phat e esters
15(such as otassium salt of a-D gl ucose-1-phosphate), and conbj nati ons

t hereof. Pr &h@r ikgrymay Hurtherr ﬁorﬁﬂmq 08f 9rs Mere iprHiSEImENtS, URsiieam ohtas diowy

nongbask&riftinasiement HKRFHRGEIS; or in addltlorl? rtRé ﬁl‘fé‘bﬁ%ﬂ fuRtiBKédmeprdetdne! & nore filter
according to the invention have a carbon nonoxi to tar ratio of |ess than

or equdiedmgnts. dewnstrsary Pl thestigyk iregfriction; @lpwentyc ébAdRTRtpried fRCJiImEBh IR Alteray e
a tot a'fur'ﬂh&%hgﬁlséé aerirsh Mte?@@?hbhf?u;l)sﬁe%rﬁm{ ﬂ\%rfl&d\'@ﬁ'l\&wﬁrelerﬁ@{t an@eé iseedny of

bet ween_about and about he invention wil further
descri HE8" SW%QOWﬂS‘é@@d’hﬁf H‘ecffﬂVK/reswq'ﬂ” P@F@F@ngéef?@bfyhg‘eégﬁb?ﬂ%?ﬁﬁoﬁa filter

dr awi NgggimRntdré between about 5 nith GHESbdut £2 A PHERIIA St orResrefeesdly M@tvs)ébﬁ\é{beilt a
snoki n% artlcle according to a first enbodi nent of the invention with the

ti pBi n@ Papd %hﬂﬂ‘tﬁmff‘é?%ﬁgﬁh‘g"\ﬂshﬂef?&?‘wap?%7LIHFUP6%Q$”%o 25r eveal the

i nternal conpRERNhe fitér édiprisektdie: or more filteFlsBghentd Upstréamalf tthétflow restrlctlon
| ongi tudi nal cross-sectional view of the filter of the snmoking article of

Fi gur e elément and opg (Qf @org if'ge'as?gfﬁﬂ@§é4‘§@sg%‘§sgfsg'@t f"b‘ﬁaerSR/'Pté‘\’/V glemsid feow
restri qpls@@arﬁla%%wn@tfreérhwtéﬁ éegﬁfen@sf mbl BeIA®KAME oRbiferdr. Fbr &M@ tRe &ltéNg

the line A-A (shown by a dotted |line in Figure 2); 30Fi gure Is.a partial
| ongi t TEHEMENSSSE PIEG! jdslisaieamets eftielibpe arolgle fovist R‘P%‘F& o eitharside of

acogr ditR@nbw résts@ioR %(En%ﬁ?omt%%véﬁ tﬁ@ﬁltér'ﬂﬂﬁ/ﬁdnﬁbﬁse@'&ufbg&&l@l&e laﬁet@te tow
transverse cross-sectional view o flowrestriction ?I enent of the

filter ustreaa of thalow restrstien @'%Fenila@eraehw'% R§ o ¥ 9PAW'BPBPES ﬁamoagﬁ '

dot t ed deiliN6sd Acdthts WoRknstream of the flow restriéliéh SiBRkhflg article 10 accor di ng to
the first enbodi nent of the invention shown in 35Fiqure 1 corggr ses

cylindrical Rrelests the,ang or miege Hitgrigegrientsscompisefitatign material %eﬁ'@a“'?&?

the phase filtration efficiency. Preferably, the particulate phase filtration efficiency of each of the
25 one or more filter segments is less than about 30 percent, more preferably less than about
20 percent. In a particularly preferred embodiment, the filter comprises a first filter segment of

low particulate phase filtration efficiency upstream of the flow restriction element and a second

filter segment of low particulate phase filtration efficiency downstream of the flow restriction

element.

w
[an]

The one or more filter segments may comprise cellulosic material, such as cellulose
acetate tow, or other suitable fibrous filtration material of low filtration efficiency. Where the one
or more filter segments comprise cellulose acetate tow, the denier per filament and total denier
of the tow may be selected in order to achieve a desired particulate phase efficiency and RTD.
Preferably, the cellulose acetate tow has a denier per filament of about 8 or greater and a total
35 denier of about 28,000 or less.



WO 2010/ 133334PCT/ EP2010/ 003016 - 10 - tobacco rod 12 by a band of tipping
paper 16, which circunscribes the filter 14 and an adjacent portion of the
t obacco rO 20R/134%4ch conpri ses a charge of tobacco cut PCII/EP2¢10083016

ci rcunscri bed by a high basis weight, |ow perneability, paper w apper 20.
The filter 14 conprises a first filter-gegnent 22 adjacent to and abutting
the tobacco rod 5 12, a second filter segment 24 at the nouth end of the
snoking article 10 and a one- pi ece, injection nolded, flow restriction

el enent 26 &refEEbbd tﬂ?eﬂ%é??“ﬂ%’@”ﬁ"?"@%“tfqnpt WherecRiRERIt 9%e anaoteteg segmgnts

filter spegr@MschAfed Eﬁhs bhahd ot ?@gdvrascwené EmbBainERY TR 16w 2stricibn@@ment and
preferably low particulate efficiency cellul ose acetate tow filter

segmentae or more filter segmgés P'ier@'fcuaﬁﬂr'%%@ha b 1of sulstaniialy irdppepneaiig pluge

flow rogig, '&Efe%bl;ebeémt of2;§%@r aamao.hgwa@ﬁﬁéém@ BY ba&weaRthpelt Pl00D @6rasta2s.
As shown in nore detail ur e flow restriction el enent 26, which

i s Pretpitapndabpeit #@@ngc%ﬁiﬂégﬁt%d'&tﬂ%a'm%}'ﬁ%rem’,mﬁ‘é’f%\t|t515 flow festriction elements ¢
upst r eamyioRk %9 ke fil8kgmeRRrdre Rc#Rs@BEA 6 @.tbatne oa@dbﬁamanuy B pbhﬁeémé plug
filter segnent 22, a second downstream i ntegral tubular portion 32 of
subst aMf@Rl |y the sanme external dianeter as the first tubular portion 30,

which is adjm@@mblyl%é Baﬁ@@f §MQtwrabh§ a¥Beand thé IcdreimfepeHiBNbutdf suAaek 8 {hai r d
central integral tubular i on | ocat ed bet ween and of reduced external

di anet &Fstd rRegtiqnoofithe ﬂf’Y"r@?"'ﬁ‘t‘fﬂ‘ elepwsAl MarsPferpbly« theugyramsis affred 191 ug

W ap 2&d sircidrbreftaliRtdri@iratd eriResrettub@br portisnh osufefwsesmct.bﬁl@lefmérﬁtso as
filter element 22 and the first tubular portion 30 of the flow restriction

el enento gstalshaa sybstartialiy ajrright saghat)the @ug% suga¢R Phing fé’ﬁb%’PH'ﬁf Partiop. Most
ai r-ti ghdreblyt hﬁé 14HaESF é)‘ﬁ}g W%ﬂs%fﬁlx'éb% fithe SikcunHElehBsl RESItduPacedothelfirg dnidow

20restriction el ement Due to the reduced external dianeter of
t he t hispePnAtybular Pgtiens Aiheslow maYiitien dneMe first and second tubul ar

portions 30yyidre thefildr coH} |§é‘»§a(ﬂteit%rﬁ%dﬁl%p‘ﬁr@d}n%tﬁéfl@@%%@%tn@ﬁ@léméﬁtombt he
circunferential outer surface of the third tubular portion 34 as shown in

Fi d8ir e band pEplyg s ap Berreferghinaffixgd tothe qngumégiartial Beﬁewéwifﬁqerfﬁ the upstiganp fitey

and 0V§ééMbﬁ19 rhaf@dpreferéuumhé\wu@a«mrp id 8ffBd te M SIrcuinifEranfifrRidr sukfaed Bf the
surface of the third | ar portion 34 forns a ventilation zone.

The f1 &fstreas fitet ﬁ%ﬂm@tmnwezferst tbulas Posinnn Pl thesflow restricticnr dlemssat 59 @ 96

Wi th aesiaB@Hea SBBdtamtlallP AirftighEsedlt 0 thd SGEE SGHateadTRAE firsP (i QrtidResahd floRks
shown in Figure 2, the transverse barrier 36 is disposed between a first

upst r eERHAPNEENL which is at |east partially defined by the inner
pebp pheri es Wﬁeré e fl!térscfongﬁ‘ﬂe§ R fidr Tsé@r\vléﬁ’tr dd¥Hstrieamsof3Ae fIB% r@fstrfbftﬂ] BlefMnt,

restriction el enent , a second downstream cavity 42, which is at
| east ¥ RAA| 9 BRIGI WERP 1S Rrﬁ@r?%eﬁﬁ"ﬁ@r th1iBe yeirsumMigrantial coiHer SyBageof the
por ti oQowAstidant filterfskgenest ri ction el enent. One or nore

circunferential rows of perforations 44 (shown by dashed lines in Figures 1
and 2) are pgh6\A aﬂ@detH'HQOWb”W 'ﬁab(?ﬁtqf@%?dotp the dloy; rﬁ%ﬁ”ﬁ@""b%'ﬁ@ﬁ”&é“%ﬁﬂe;ﬂrq'@orﬁ/r ap

28 0Ve'f|ité/r' étfgrﬁé?@s Liihg dfok 'éQ!a‘ﬂnéfe Féﬂrédrféanv84 A alrignf ey He@ﬁééri tHel BahEbeprgt
As shown in y of 3bsubstantjally e

26.
ci PRuntERRARY 419 ngb’é’é‘@d p&ﬂé’l“t °de% rﬁ'PWg{§5t&'8t°ér“éapr%9Pt&EGd tHr EIB t%‘?)é’?? QAN VO

2010/ 138ResCdrtern daQhdSion ahd ahigh §urr$é6@rt§<§kn€é%§ DUitHSIE @dRésiVditare &AEWH
t ubul ar port| on 3 at extends radiall % outward around the third tubul ar

porti off 188, arﬁ*ﬂé’s@"&fﬁ%’ﬁlaﬁb@%@bi&dﬂﬁe&t %PE@FlWeE'Qth"bE'FﬂFéH PSR or
nore CigefMBhE" entl aI rows of perforations 44 provided in the ti ppl ng paper

16 and pl ug vvrap 8 and the second cavity 42, as shown in ure
use, mai nst AeSAtedaReve: theniilten sompHsiee &e %@dl@j PSS VIR I8 Rfﬁi?rﬁaga?ﬁﬁapt%wfbe. s

dr agn  eeurdnickabletateralbytdigardd drsubstahtiy aﬁﬁﬁF@ﬂMea%% Wpidgader! ter 14 into
the first cavity 40 of the flow restriction el ene Mai nstream snoke

drawn into tVW@’? ithe tfilter \comprisgs @oRarhof sulstaniziyngyr t"ﬁ@er@é?ﬁbﬁalp ugr War.&hag

of t hevéfhtddtorneione grafefddly cafip@dest dt9eddt el @Slmferemtrid réd @ﬁpéﬁoraﬁor’%eiﬁﬁﬁlﬂed
bei ng drawn further dovvnstreamthrou%h the central orifice 38 intot

secondth¥aygh y Rortigh gfhier lirpipg Magst @Angt thenPlug ewiaR; thag are formed \aagpe | 'Pﬂg
air i spingfaciir@vithe¥hidkingears@sond cavity 42 through the one or nore
circunferential rows of perforations 44 in the tipping paper 16 and plug
wrap 28 and the plurality of substantially equally circunferentially spaced
apart openings 46 provided in the upstreamtransverse end surface of the
second tubul ar portion 32. Minstream snoke drawn through the 15 central
orifice 38 in the transverse barrier 36 mxes with the ventilating air in
the second cavity 42 before being drawn further downstream through the
second filter elenment 24. During use, the high basis weight, |ow
per rreabl i ty paper wrapper 20 of the tobacco rod 12 advant ageousl y reduces

N o o o o o o, o o - o AN "



25first enbodi nrent of the invention previously described. The only
di fferences between the snoking article 10 according to the first

enbodi merWwoab113g3sknvent i on shown in Figures 1 to 3 andPCH&EPMOMDING6 arti cl e
according to the second enbodi rent of the invention shown in Figures 4 and
5 are the locations of the openings thag_forma comruni cati on path between
the one or nore circunferential rows of perforations in the 30 tlppi ng
paper and plug wap_and the second cavity, and the |OC%}I on of th o
transverse N&'ﬁﬁ"r?é?e filter; qaaRriss sy 3 Rand; o gubstantiallyrairpermeable plug wrap g filtar is

Fi gur e pfefbraplyngttdchedvts s FddCdfi shokdbrRMateridbby afbdndeoff dréiperfofbfediipgiig paper
snoking article according to the second enbodi nent of the invention, the

t r ansvEPRENISAY At lepstypme Ci'@“'ﬁl‘f%’ﬁ@?éfp"l’)@ft REEARALONS; 1 st upstream cavity 40'
which is at 1heastp Bﬁéﬁmb%hb)érﬁiﬁé ARSrdnyg tmellm.oﬁwb@a@weemytd@e dfldrél

tubul ar portion 30" of flowrestriction el enent ?
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Preferably, the wrapper has a permeability of about 18 Coresta units or less, more
preferably of between about 4 Coresta units and about 18 Coresta units, most preferably of
between about 5 Coresta units and about 8 Coresta units. _

Preferably, the wrapper comprises a filler, more preferably an inorganic filler, most

5 preferably calcium carbonate. Preferably, the wrapper has a filler loading of between about
20 percent and about 50 percent by weight, more preferably of about 40 percent by weight.

Preferably, the wrapper further comprises a burn modifier. More preferably, the wrapper
comprises between 0.3 percent and 5 percent by weight of a burn modifier. Suitable burn
modifiers are known in the art and include, but are not limited to, acidic salts of inorganic or

10  organic acids, including monobasic potassium and sodium salts of polyvalent inorganic acids
(such as phosphoric, pyrophosphoric, boric, and sulfuric acids) and mono-potassium and
sodium salts of carboxylic acids (such as citric, succinic, and fumaric acids), compounds that
thermally decompose to generate acidic species in situ, including salts of polyvalent acids with
at least one labile proton, various esters that are acidic precursors, including phosphate esters

15 (such as the potassium salt of a-D-glucose-1-phosphate), and combinations thereof.
Preferably, the burn modifier is an acidic salt, more preferably monobasic potassium phosphate.

Preferably, smoking articles according to the invention have a carbon monoxide to tar
ratio of less than or equal to 1.

Preferably, smoking articles according to the invention have a total nicotine free dry

20 particulate matter (NFDPM) or ‘tar’ delivery of between about 3 mg and about 12 mg.

The invention will be further described, by way of example only, with reference to the
accompanying drawings in which:

Figure 1 is an expanded perspective view of a smoking article according to a first
embodiment of the invention with the tipping paper and filter plug wrap partially unfolded to

25 reveal the internal components of the filter;

Figure 2 is a partial longitudinal cross-sectional view of the filter of the smoking article of
Figure 1;

Figure 3 is a transverse cross-sectional view of the flow restriction element of the filter of
the smoking article of Figure 2 along the line A-A (shown by a dotted line in Figure 2);

30 Figure 4 is a partial longitudinal cross-sectional view of the filter of a smoking article
according to a second embodiment of the invention; and

Figure 5 is a transverse cross-sectional view of the flow restriction element of the filter of
the smoking article of Figure 4 along the line B-B (shown by a dotted line in Figure 3).

The smoking article 10 according to the first embodiment of the invention shown in

35 Figure 1 comprises a cylindrical tobacco rod 12 and a filter 14. The filter 14 is attached to the
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tobacco rod 12 by a band of tipping paper 16, which circumscribes the filter 14 and an adjacent
portion of the tobacco rod 12, which comprises a charge of tobacco cut filler 18 circumscribed
by a high basis weight, low permeability, paper wrapper 20.

The filter 14 comprises a first filter segment 22 adjacent to and abutting the tobacco rod
12, a second filter segment 24 at the mouth end of the smoking article 10 and a one-piece,
injection molded, flow restriction element 26 disposed between the first filter segment 22 and
the second filter segment 24. The first and second filter segments 22, 24 are preferably low
particulate efficiency cellulose acetate tow filter segments.

The first and second filter elements 22, 24 and the flow restriction element 26 are
circumscribed by a band of plug wrap 28.

As shown in more detail in Figure 2, the flow restriction element 26, which is preferably
formed of biodegradable polymeric material, includes a first upstream integral tubular portion 30
adjacent to and abutting the first filter segment 22, a second downstream integral tubular portion
32 of substantially the same external diameter as the first tubular portion 30, which is adjacent
to and abuts the second filter segment 24, and a third central integral tubular portion 34 located
between and of reduced external diameter compared to the first and second tubular portions 30,
32. The plug wrap 28 is affixed to the circumferential outer surfaces of the first filter element 22
and the first tubular portion 30 of the flow restriction element 26 by an adhesive (not shown) so
as to form a substantially air-tight at the outer surface of the first tubular portion 30 of the flow
restriction element 26.

Due to the reduced external diameter of the third tubular portion 34 compared to the first
and second tubular portions 30, the inner surface of the plug wrap 28 is spaced apart from the
circumferential outer surface of the third tubular portion 34 as shown in Figure 2. As described
further below, the space between the plug wrap 28 and overlying band of tipping paper 16 and
the circumferential outer surface of the third tubular portion 34 forms a ventilation zone.

The flow restriction element 26 further comprises a transverse barrier 36 with a single
central orifice 38 of reduced diameter provided therein. As shown in Figure 2, the transverse
barrier 36 is disposed between a first upstream cavity 40, which is at least partially defined by
the inner peripheries of the first and third tubular portions 30, 34 of the flow restriction element
26, and a second downstream cavity 42, which is at least partially defined by the inner periphery
of the second tubular portion 32 of the flow restriction element.

One or more circumferential rows of perforations 44 (shown by dashed lines in Figures 1
and 2) are provided through a portion of the tipping paper 16 and plug wrap 28 overlying the
third tubular portion 34 of the flow restriction element 26. As shown in Figure 3, a plurality of

substantially equally circumferentially spaced apart openings 46 are provided in the upstream
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transverse end surface of the second tubular portion 32 that extends radially outward around
the third tubular portion 34. These openings 46 form a communication path between the one or
more circumferential rows of perforations 44 provided in the tipping paper 16 and plug wrap 28
and the second cavity 42, as shown in Figure 2.

5 In use, mainstream smoke from the tobacco rod 12 of the smoking article 10 is drawn
downstream through the first filter segment 22 of the filter 14 into the first cavity 40 of the flow
restriction element 26. Mainstream smoke drawn into the first cavity 40 concentrates around
the central orifice 38 of the transverse barrier 36 of the flow restriction element 26 before being
drawn further downstream through the central orifice 38 into the second cavity 42 of the flow

10  restriction element 26.

Ventilating air is also drawn into the second cavity 42 through the one or more
circumferential rows of perforations 44 in the tipping paper 16 and plug wrap 28 and the plurality
of substantially equally circumferentially spaced apart openings 46 provided in the upstream
transverse end surface of the second tubular portion 32. Mainstream smoke drawn through the

15  central orifice 38 in the transverse barrier 36 mixes with the ventilating air in the second cavity
42 before being drawn further downstream through the second filter element 24.

During use, the high basis weight, low permeability paper wrapper 20 of the tobacco rod
12 advantageously reduces the sidestream smoke generated by the smoking article 10 in a
known manner.

20 The smoking article according to the second embodiment of the invention shown in
Figures 4 and 5 is of largely similar construction and design as the smoking article 10 according
to the first embodiment of the invention shown in Figures 1 to 3. The similar reference numerals
are used in Figures 4 and 5 for features of the smoking article according to the second
embodiment of the invention that correspond to features of the smoking article according to the

25 first embodiment of the invention previously described.

The only differences between the smoking article 10 according to the first embodiment of
the invention shown in Figures 1 to 3 and the smoking article according to the second
embodiment of the invention shown in Figures 4 and 5 are the locations of the openings that

form a communication path between the one or more circumferential rows of perforations in the

w
[a)

tipping paper and plug wrap and the second cavity, and the location of the transverse barrier in
the flow restriction element.

As shown in Figure 4 in the flow restriction element 26’ of the filter 14 of the smoking
article according to the second embodiment of the invention, the transverse barrier 36’ is
disposed between a first upstream cavity 40’, which is at least partially defined by the inner
35 periphery of the first tubular portion 30’ of the flow restriction element 26, and a second
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downstream cavity 42’, which is at least partially defined by the inner peripheries of the second
and third tubular portions 32, 34’ of the flow restriction element 26'.

In the second embodiment, a pair of opposed elongate openings 46’, which form a

communication path between the one or more circumferential rows of perforations 44 in the

5 tipping paper 16 and plug wrap 28 and the second cavity 42’, are provided in the circumferential
surface of the third tubular body portion 34’ of the flow restriction element 26’ as shown in
Figure 5.

In use, ventilating air is drawn into the second cavity 42’ through the one or more
circumferential rows of perforations 44 in the tipping paper 16 and plug wrap 28 and the pair of

10  opposed elongate openings 46’ provided in the circumferential surface of the third tubular body
portion 34’, where it mixes with mainstream smoke drawn through the central orifice 38’ in the
transverse barrier 36’.

The tobacco rods 12 of the smoking articles according to the first and second
embodiments of the invention may be constructed using conventional cigarette rod making

15  equipment wherein the tobacco cut filler 18 is air formed into a continuous rod on a travelling
belt and enwrapped with a continuous ribbon of the high basis weight, low permeability, paper
wrapper 20, which is then glued along its longitudinal seam.

The filters 14 of the smoking articles according to the first and second embodiments of
the invention may also be constructed using existing high speed filter rod making equipment

20 employing known combining techniques.

The filters 14 and the tobacco rods 12 may then be combined and attached to one
another by affixing the band of tipping paper 16 around the filter 14 and an adjacent portion of
the tobacco rod 12 using existing machinery employed for attaching filters to tobacco rods
during the production of known filter cigarettes.

25 Table 1 provides the puff count, total amounts of smoke nicotine (SN), tar and carbon
monoxide (CO) and COi/tar and CO/SN ratios for: a first cigarette (Cigarette A) constructed in
accordance with the first embodiment of the invention shown in Figures 1 to 3 in which the first and
second filter segments are plugs of low particulate efficiency cellulose acetate tow; a second

cigarette (Cigarette B) according to the invention of largely identical construction to Cigarette A, but

w
O

in which the second fiiter segment is replaced by a hollow cylindrical tube of cellulose acetate tow;
and a third cigarette (Cigarette C) according to the invention of largely identical construction to
Cigarette A, but in which the high basis weight, low permeability wrapper of the tobacco rod is
replaced by a paper wrapper of conventional basis weight and permeability.

For comparison, Table 1 also provides the puff count, total amounts of smoke nicotine (SN),
35 tar and carbon monoxide (CO) and COf/tar and CO/SN ratios for three cigarettes not in accordance

with the invention having conventional cellulose acetate tow filters. Two of the cigarettes have
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tobacco rods with high basis weight, low permeability wrappers (Cigarettes D and E), and one of the
cigarettes has a tobacco with a wrapper of conventional basis weight and permeability (Cigarette F).

Cigarette

A B Cc D E F
Tobacco rod
Length (mm) 57 57 57 57 57 57
Basis weight of wrapper (g/m°) 45 45 25 45 45 25
Permeability of wrapper
(Coresta Unit) 6 6 56 6 6 56
Filter
Overall length (mm) 27 27 27 27 27 27
Resistance to draw (mm WG) 298 298 298 65 67 108
Ventilation (percent) 71 70 70 53 39 46
Length of first filter segment 7 7 7 27 27 27
Length of flow restriction element 13 13 13 - - -
Length of second filter segment 7 7 7 - - -
Denier per filament of the cellulose acetate 8Y 8y % 55Y 5.5Y 2 5Y

tow of the or each filter segment

Total denier of the cellulose acetate tow of
the or each filter segment 28,000 | 28.000 | 28,000 | 35,000 | 35,000 | 37,000

Length of flow restriction element 13 13 13 - - -
Cigarette
Resistance to draw (mm WG) 42 33 44 71 82 109
SN (mg/cigarette) 0.49 0.58 0.49 0.63 0.76 0.56
Tar (mg/cigarette) 5.09 5.90 4.46 7.00 8.90 5.98
CO (mg/cigarette) 412 4.03 2.95 9.30 12.80 7.03
Puff count (number/cigarette) 7.60 7.33 6.95 7.60 7.00 7.50
CO/Tar 0.8 0.7 0.7 1.3 1.4 1.2
COI/SN 8.4 6.9 6.0 148 16.8 12.6
5 Table 1

As shown in Table 1, for the cigarettes having conventional cellulose acetate tow filters
inclusion of a high basis weight, low permeability wrapper (Cigarettes D and E) leads to an increase

carbon monoxide yield. Furthermore, while increasing the ventilation level of the cigarettes having
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conventional cellulose acetate tow filters and a high basis weight, low permeability wrapper
(cigarettes D and E) significantly reduces the carbon monoxide yield, it does not significantly affect
the carbon monoxide to tar ratio.
In contrast to the cigarettes having conventional cellulose acetate tow filters, the cigarettes
5 according to the invention (Cigarettes A, B and C) all have carbon monoxide to tar ratios of less than
1.0. In particular, as shown in Table 1, the puff count and smoke nicotine (SN) and tar yields of the
cigarette according to the invention having a high basis weight, low permeability wrapper and a
second filter segment consisting of a hollow cylindrical tube of cellulose acetate tow (Cigarette B) are
very similar to those of the cigarette having a conventional cellulose acetate tow filter and a wrapper
10  of conventional basis weight and permeability (Cigarette F). However, despite the inclusion of a side
stream smoke reducing wrapper, the carbon monoxide yield and carbon monoxide to tar and carbon
monoxide to smoke nicotine ratios of Cigarette B are advantageously significantly reduced
compared to Cigarette F.
The invention has been exemplified above with respect to smoking articles comprising
15 filters having first and second filter segments comprising plugs of cellulose acetate tow.
However, it will be appreciated that smoking articles according to the invention may comprise
filters having one or more filter segments comprising other materials such as paper (for
example, filter paper or carbon paper), cardboard, plastic (for example, polypropylene,
polyethylene, polystyrene, nylon, polysulfone, polyester or polyurethane), biopolymers and
20 combinations thereof.
Furthermore, while the invention has been exemplified above with respect to smoking
articles comprising filters having flow restriction elements comprising transverse barriers with a
single substantially central orifice provided therein, it will be appreciated that smoking articles
according to the invention may comprise filters comprising transverse barriers with a single non-

25  central orifice or two or more orifices provided therein.
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3. A smoking article (10) according to claim 1 or 2, wherein the filter (14) is attached to the
rod of smokable material (12) by a band of tipping paper (16) and the ventilation zone
comprises at least one circumferential row of perforations (44) provided through a portion of the
tipping paper (16) overlying the third tubular portion (34, 34’) of the flow restriction element (26,

30 26).

4. A smoking article (10) according to claim 3 wherein the first cavity (40) of the flow
restriction element (26) is at least partially defined by an inner periphery of the first and third
tubular portions (30, 34).

35
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4 wherein one or nore openings (46) are provided in an upstreamtransverse
end susf ace Aoimbkieg SaRENCI0) labwrarngporariqueé&mag tlaimt, Wiesrginathe dittet (1149 dtitiae

pat h between the second cavit st.one cir nt i

PouF of CHEPRRSat TR d e asement &2) Apiam af 05 fowi BRI SieRisn 12 g o
wher ei geddid fleE Setfingra(24)ovhatrearlof tHedlol reetricker elesienb@eeb@pent (26') is at
| east partially defined by an inner periphery of the second and third
tubul ar portions (32", 34'). 107.A snoking article according to claim®6

Wne][ ei g OPeACHmMgéamﬂI@gﬂ 0pscdofding toadirgy psreoedu@dlfaimn whegsin thenieapper (28) has a
surface of t t tu ar por n . (34) .. t _f.orm cat |
Dot woeReThaveldt ol et 45 st 3nd, bl Wira S0 aRedng, ot befR AL PRIGERGART 80, of
plelztb or p\%c@ms b94v4é|ght 8a pArraeaiity Oof asdtiveére Iﬁ))es_fmo.mltdl ?@u 1e C?mig'stprtﬁmedlang
claim ere i,ses a first filter segnent
(22) uBEW@Hrﬂ%PerFﬁ'ét qd%pérgg%thyd/gqlgr}ﬁ °ér’"2’ (@8 26') and a second filter
segnent (24) downstream of the flow restrl ction el errent (26, 26'"). 9. A
snoki ng.article accor recedi ng . cl ai m.wherei per
(20) nde" peaei by P pethimBa W hnd rreaha bror S 8 VB el ISR o
bet weeRreadlalitrit 68 Peraant] ppéierably of at least about 60 percent.
25
11. A smoking article (10) according to any preceding claim wherein the flow restriction

element (26, 26’) is at least about 10 mm in length, more preferably at least about 13 mm in

length.

30 12 A smoking article (10) according to any preceding claim wherein the transverse barrier
(36, 36) is concave relative to the direction of mainstream smoke drawn from the rod of
smokable material (12) through the filter (14).

13. A smoking article (10) according to any preceding claim having a carbon monoxide to tar

35 ratio of less than or equal to 1.



20percent by weight, a perneability of between 2 Coresta units and 18
Coresta units, and between 0.3 percent and 5 percent by weight of a burn
nodi fi er . WOR010/1838doki ng article (10) according to any pBCEFPANINHOBI@I m
having a ventilation |level of at |east about 50 percent, preferably of at
| east about 60 percent. 25 11. A snokirg-article (10) according to any
preceding claimwherein the flowrestriction elenent (26, 26') is at |east
about 10 mmin length, nore preferably at | east about 13 mmin | ength.
3012. A snoking article (10) according to any preceding clai mwherein the
transvause Dafidw RistricBon eRfient '(26 06N € vcligdriini avsmélang Beiciéi (N erddcording to any

mai nst r eam snoke dra\(%g fromthe rod of snpkable material (12) through the
filter Plecesing dgnpthe W@Q@'&W'Eﬁfﬁﬁ?ﬂ%ﬁ% 17- 14. A flow restriction

el enment (263 fid&' ")te%@[tuwglrpam@ﬁ (30 :m)srmkl ng article (10) according to any
precedi ng cl ai ow restrictign r|5|n a fir gr al
t ubBl ar porﬁ%?ﬁ%‘%lf)‘te%‘ﬁ' tibulapportien, (¢, |3(§t)é’gE &PS" ¢ PR Eguar@%er)a
substaméﬁarg{ty,bmaep@raafe(m(em)nal di aneter as the f| rst tubul ar portion (30
3 Ird central |nte%ral t ubul ar portj

3 | d
ot wsen ¢ he 3 ird{contal BEssubHBCPARIOpdHt: as 1§aated Bamesnzn Juth and RESand: r g

t ubul akypmart doptibris340, 3¢ szsz Nahethifedibore pemoar(aal 341 aaageaf régudeadr sderhal
the fi rst and second tubul ar aortl ons 10a transverse

bar ri edigmgser epgnaredhin the fisgt ap §§P°'l§'nté‘b't(5'ﬁf P?%@'\S(@g 3%8% 33ovi ded t herei n,

t haot r ansveb%rﬁ@éﬁsb&fanﬁ@mw@e hB@hg Gt tiaspene @rikes v@emse) groviaéd qae\re|hytr(e40
0') at least partially defined b i nner pe her Bg; first tub L{

oor 1§ oNEUSBTse By eaA 38 EbNg Waeey Retsen 3 Jrsbeayiado. g5 ateR et

by an idefidd Besn mh@fb(erﬁfhewtﬁ@ﬂ%ﬂmtﬁ;@gbﬁbngm t3Othrﬁ?a2$e033d):avW1(d(zggE) %12 )

nore openings in a sur of na or § 1 ON

in 15c2?ﬁ$hﬂ 'Hé‘i%ﬁrﬁ'"ﬁﬁ’?bﬁ%ﬁ@‘%@@ﬁﬂ'&e%a fheyseed t“EE‘a)' 90#? (3%2%?51 4 (14) for

a snoki ng arhk rémérkOdpehmige insa RArface bPwe §6dohH i tAifd elisn@npor(ia® (3264) in

accor ding to claim14.
rgnmunlcatlon with the second cavity (42, 42').

15. A filter (14) for a smoking article (10) comprising a flow restriction element (26, 26°)

according to claim 14.



