| mprovenents relating to Snoking Article Filters The
present invention relates to snoke filters in
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A further aim of the present invention is to provide a smoke filter in which an
adsorbent and/or catalyst incorporated therein is protected from poisoning by the particulate
phase of smoke, thus, increasing the capability of the adsorbent and/or catalyst for reducing

' vapour phase constituents of the smoke,



phase of snoke, thus, increasing the capability of the
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particles/granules, cloth, paper or a reconstituted carbon-containing sheet, or any other suitable

form whatsoever. The general adsorbent may alternatively be a non-carbonaceous material
such as, for example, zeolite, silica, meerschaum, aluminium oxide or combinations thereof.

Other suitable adsorbent materials will be well known in the art.
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the addmonal port:ons of the filter are in end-to end abutment with the first, second and third
(if present) portions of the filier. The additional portions may suitably be comprised of

cellulose acetate, for example,

Suitably the filter of the present invention may be wrapped in a plug wrap. In addition,
the fiiter may bg attached fo a rod of smoking material by means of a tipping wrapper. It is
" much by preference that the tipping wrapper is ventilated by means of ventilation holes

therein. Advantageously the tipping wrapper is a paper.
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It is much by preference that the ventilation level of the smoke filter is such that the

yapour phase of the mainstream smoke has a residence time within the filter that enables the
diffusion thereof into the first portion of the smoke filter. | Suitable ventilation levels and
smoke flow rates through the smoke filter wilt be readily derivable by the person skilled in the
art by routine experimentation. The provision of ventilation in the smoke filter of the present

invention decreases the flow rate of the mainstream smoke through the filter. Ventilation also
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first portion 3 and the second portion 4. Plug 5 is preferably substantially impermeable to the
particulate phase of mainstream tobacco smoke, thus closing first portion 3 to the through flow
of the particulate phase.

In the arrangemelft shown in Figure 1 upstream filter portion 6 forms an annulus
around plug 5, the annulus providing a through path for mainstream smoke flow. Downstream
filter portion 7 is an optional additional filter segment which provides the filter 1 with a

mouth-end that is aesthetically acceptable fo consumers. Downstream filter portion 7, and



Figure 4 shows a |l ongitudinal, cross-sectional
representation of an even further alternative

arrangenent of a filter according to the present

i nvention; Figure 5 shows a | ongitudinal,

cross-sectional representati on of a further

alternative arrangenent of a filter according to the
ppEwan filferrosinn e faungl) frem B Aoshotiwmalatobaoergintakel imddrial such as, for

Gk, sARidsORRlatl €Ppr esentation of a further
alternative arrantgerrent of a filter according to the

pr es it smakiag eitioln of the praseat inventionyshedilisnbis ettdchéd e rbd dfsmoking
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aFfEllr@ 3-shows a further alternative arrangement of a filter according to the present

invention. The filter 1 has all of the features of the filter shown in Figui-e 2, however, the

polymeric membrane 2 is not closed against 'through flow of particulate matetial by crimping

thereof. Instead, plug 5 is locaied in the upstream end of the first portion 3 s0 as fo close same

against through flow of particulate material.



During snmoking of the snoking article of the present

i nvention, mainstream snoke conprising a particulate
phase and a vapour phase is drawn, by the consuner,
through the rod of snoking nmaterial into the upstream

end of tobacco snoke filter 1. Plug 5 is inpervious to
the particul ate phase t heregore, the mainstream snoke
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second portion 4 by barrier means 2. Barrier means 2 is a polymeric membrane containing
pores of pore size 0.1pm. Plugs 5 are located in the upstream and downstream ends of first

portion 3 so as fo close same against through flow of particulate material.



cl osed at the upstream end thereof against the through
flow of particulate material by plug 5. Plug 5 forns

an annul ar ring around second portion 4, whereby

particul ate material has a through flow path provided

by second portion 4. Vapour phase material diffuses
outwardly into the first por?lon 3. Figure 5 shows a
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© SADHRWPHY (ocfeement s through o lgfnﬁkﬂl‘ldghe gas nuxture supphed to
segment A through conduit C is supplied at a flow rate F. According to the International
Standards Organisation (ISO) the standard smoking conditions require a 35mi puff volume of
2 seconds puff duration to be taken at 60 second intervals, Therefore, the flow rate F of

mainsiream smoke under ISO smoking conditions is 17.5mils™.




material wapped in a wapper (not shown). A snoke
filter 1 in the arrangenent shown in figure 5 may, for
exanpl e, have a catalyst |oading of 200ng and an
activated carbon | oading of 50ng. It will be readily
understood by the skilled artisan that the | oading

| evel of the material used wyjhl depend upon the
density of said naterial and the I ength of the

rel evant section used in snoke filter 1. An exanple
&xamplkedi t abl e configuration based upon figure 5 is a
snmoke filter 1 having a total Iength of 27mm Plugs 5
are each 6mmin length, first portion 3 is 15nmin
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conduit C. In order to ensure that it is diffusion
across the barrier neans that is measured the
pressure differential (AP) across the barrier neans is
advant ageousl y approxi mately zero. The gas supplied to
segnent B through conduit D and the gas m xture
supplied to segnment A through conduit Cis supplied
at a flowrate F. According to the Internationa
St andards Organisation (1SO the standard snoking
conditions require a 35nl puff volume of 2 seconds
puff duration to be taken at 60 second intervals.
Therefore, the flowrate F of nainstream snoke under

| SO snmoking conditions is 17.Sm s"1.
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10 Exanple 1 Nitrogen gas was supplied to segnent B
and a m xture of the nitrogen gas and carbon nonoxide
was supplied to segnent A at a flowrate F of between
5mi s-' and about 30mis"l. In this exanple a mxture
of 93% nitrogen with 7% carbon nonoxi de was supplied
to segnent A. The pressure difflerential AP across the

£\

bafrier means was appr OXI matet y— 0 25SmiAG

"G 3 " rmMager. Gauyge) . A pressure differential of
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polyethylene membrane.



v 0.8 .0.4 0 0510 15 20 25 30 Flow parallel to
material surface (nllsec) Gaph 1: Legend: - - -

Maxi mum concentration in equilibrium * polypropylene
menbr ane; pol yethyl ene nenbrane. 12 dains 1. A
snoke filter conprising a first portion and a second
portion, said first portion being closed agai nst
particul ate material flow and said second portion
providing a through path for particulate materi al
flow, said first portion and faid second portion
bei ng separated by barrier neans, said barrier neans
is formed froma vapour porous polyneric naterial
havi ng pores therein, which pores have a pore size of
| ess than about 0.1 gm 2.2 ke filter according
to Cdaiml, wherein the barrier neans is porous to

t he vapour phase of snoke. 3. A snpke filter according

tlo C ains IAcmldke ﬁuwrce'mprisiiigda fiest rpoetionTaed & seb&nd portion, said
4. A, srmke filte

f d f | .
agggs di ngrgot ﬁGHg’e&g%ée peAind; pagticulafe rﬁﬁateﬂﬂ’eﬂQWnand said
sai d poly m%wnmrﬁéﬁ ﬂov'iﬁné S'tﬁ%@f# Pgmm égﬁlcqra%]ﬂlatenal flow,

consi sting of _polypropyl ené, polye
pol yvi nyl i deidefifst portionein maiqlwm;zd poctitbmbem’ig separated by barrier

pol ycar bonat e ”%tdoﬁqrﬁgrﬁél'ggﬁ%ﬂﬁﬁg %;%éﬂ}r%%reous polymeric

acetate or

accordi ng nfatéiyl HARER #%orwﬁle%xﬁcﬁﬂicﬁgpcﬁ'ls@h%e a"fRE Qi of less

said first portlon o he tobacco snoke filter
conpri ses sthéwm. material . 6. Asrmkefllter

75 2 genar i bR Buer alliSAiRy o Gl 8 NEREIR B Vi s i

A aim 6, wheroas kb thaivip@iephbsd ofasisskebent .

3. A smoke filter according to Claims I or 2, wherein said barrier means
is formed from a flexible material.

4, A smoke filter according to any one of the preceding claims, wherein
said polymeric material is selected from the group consisting of
polypropylene, polyethylene, polyvinylidene fluoride, polyvinyl
chloride, polycarbonate, nylon, Teflon ™ (PTFE), cellulose acetate or
nitrocellulose.

5. A smoke filter according to any one of the preceding claims, wherein

said first portion of the tobacco smoke filter comprises an adsorbent

material. .

6. ) A smoke filter according to Claim 5, wherein said adsorbent material
is a general adsorbent.

7. A smoke filter according to Claim 6, wherein said general adsorbent

is a carbonaceous matenal
8. A smoke filter acéordmg to Claim 7, wherein said carbonace¢ous
matetial is in the form of a thread, particles/granules, cloth, paper or a

-

reconstituted carbon-containing paper.



IS a carbonaceous material. 8. A snoke filter

according to Claim?7, wherein said carbonaceous

material is in the formof a thread,

particles/granules, cloth, paper or a reconstituted
carbon-contai ning paper. 13 9. A snoke filter

according to Claim6, wherein said general adsorbent

i s a non-carbonaceous naterial selected fromthe group

consi sting of zeolite siliqa meer schaum al um ni um

oxigde or conbi nat. éIQm% Wl%ﬁ:lﬁdx&h&{craiadsorbentlsa

according to any oneo Clalrrs 1-4, ereln said fjrst

portion of seri-cirbanskesus patesial E@?F’fﬂdi@‘é% group | cpugistipg of zeolite,
A snoke fi I&E\E&%%%géﬁ%,ﬁg bﬁh&&mﬂﬂﬁfaﬁbﬂktﬁ&b&

cat al yst faci conversion of carb

noldoxi de (cm) smakecfiltds aecatiliog i td ciny @0Z ) of @mmlﬂam@awm said first
phase of t cording to
Caim1ll, &%@,%OEA?W%SE{M ed from the
gridup consi Atsimolc Gilted acondingito Claimiia) whereilomid eatdlyst facilitates the
- alum na, zeolites, nat ed bon

filter acccﬁ"&]"ﬁﬂ"‘? ‘E% d’g 6’: gi &ﬁgggaﬁ?nﬂwvapour
said first p;ﬁgggfimsal d snoke f| I ter conprl ses a
sel ective adsorbent 14 filter .accqrdi .t
him 15 vhanek i iR il Halb 5 Rected fom
i s sel ect eqhé ?Rﬁbt& Bsifling T EAEIGEOS hichd ofides)silica, alumina, zeolites,
i on- exchang esl zeolite or silica. 15. A snoke -

filter accomﬁﬁsgﬂlmo&ml wherein said first

PQSLi ON CONPILLSES AR alHRIMDR inydbisb 8f CRirak WS4, vferoir said first

snoke filter according to any one of Cains 10-12, .

wher ei n sammpfwd@#ﬁ#ﬁmﬁw taﬁﬁqxgm

pgq.tion, ?‘hf't bl 4206rt1in o KUMBY 15 SWheiéin saRIS@dIEVY adsorbent
er

17. Asrmke accordln to daim 16, wherein a|d .
third port mseriakis| sslegicd &sqvew%&@%‘% © resin,
portion of “Sishiics! - 18 A snoke filter aeccording to
ab%/ one of the preceding clains, wherein_said second ’
tion of Asuioke filtgnageo Glaies L pheey i st parion fgpgrises an
f| [trati onadsﬁﬁkﬁrahﬂhcatalyst
16. A smokc filter according to any one of Claims 10-12, wherein said filter
ﬁlrther comprises a third porfion, wlnch third portien comprises an
_ adsorbent.
17. Asmokeﬁltcraccordmgto(}launm wheremsa:.dthudpomonlslocated
upstream of said first portion of the filter. :
i8. Asmoke fillter acconding to anyoncofthe preceding claims, wherein sald
second port:on of said ﬁlter comprises a conventional smoke filiration
- l'lalaial : . )
19. A smoke filter according to Claim 18, wherein said convcnﬁdnal smoke.
filtration material is one or more of celtulose dcetate, paper and
- polypropylene. '
20. Asmokeﬁlteraoootdmgtoanyoncoftheprecedmgclalms,wheremsmd
. ﬁmtandsmdsecondgorﬁousaremco—axla!ahgnment. ‘
21 A smoke filter according to Claim 20, whierein said first portion forms an

inner eore and said second portion forms an outer annulus of 2 core-annulus

arrangerneit.



19. A snoke filter according to Claim18, wherein said
conventional snoke. filtration material is one or

nore of cellul ose acetate, paper and pol ypropyl ene.

20. A snoke filter according to any one of the

precedi ng clains, wherein said first and said second
portions are in co-axial alignnent 21. A snoke filter
according to Clain20, wherein $id first portion forns

an pj nner corgsand Mtk decoRliNg 6 ORint 200 Avletuinrsaidisecond portion forms a
annul us of a core-annulus arrangenent.. 14 22. A

snoke filter carecandipad st PRiom BENS 7 pul iy of a corc-annulus
second porti Mﬁ%ﬁf&ﬁta core and said first portion
nu

forns an outer us of a core-annul us arr e
23.23A snoke ‘A bmeke ﬁﬁmﬂy&@ myorm gqﬁs%mm said first

1-19, wherein df of t1.of oneitudinal
number of di £ to é’gtl a ong| tcpégéj QIbsénually long!
segments arr Wldﬁmﬁgedaﬁloalaxal algmmntmthmhmd secpnd portion Ofsald
second portion of said filter. 24. A snoke filter

accordi ng t ofiffai m 23, wherein each segnent of said

fingt porti %”mﬁ&egﬁ&? fifing f0001a8R120, Whéreifibaflo sdgooomt of said first -
by barrier neans snDke fllter accor dj to L2y

one of the ppetienissgpacated from spifl secopdpartipyb Y*"f’%ﬁ

onde ot or | A ke et oMY OBt B pROSAE ol wherel said

Sroke 111 terﬁscpmahugmemmmshﬂmefmﬂelﬁfegwwﬂaﬂhe

said first portion achi eved by a plug. 27. A snoke
filter accor 8“@550?#26 wherein said plug is

forged from A selefilter ecrding to Cliimes) whéreineclesues oftsaid first portion
plastic, netal aqr the barrier material described of

claim 4. 28.15ackigsdRYAPMEr according to any one of
thgy.precedi ng saoh flter éﬁb&ﬂﬁlgrtomxﬂ%f intherein s(auiplhgus formed from a

conprises additional portigns of c nti ona 1
filtration Wﬁ‘!?@%ﬁfed@gwﬁ ol F‘gt‘r’& agrod'l ng%?metmatma

Clai m 28, whgighitkdoTcRinh4r st, second and thi rd (|f

resent ortions are in co-axial ali nent
i %@t o%epad@sguplgmgleramrdmg to any one o rlamn; wherein said

filter further comprises additional portions of oonvcntlonal smoke filtration

material.
-29. A smoke filter according to Claim 28, wherein said first, second and third

(if present) portions are in co-axial alignment with at least one additional

filier portion.
30. A smioke filter according to Claim 29, wherein said additional portion of

smdﬁlta‘:smend—toendabnﬁnentmthsmdﬁrst, second and third (if
present) portions of the filter.
3L A smoke filter according to any ome of claims 28-30, Wherein said

addmonai portion(s) is comprised of cellulose acetate. _

2. A smalung article comprising 2 smoke filter according to any one of claims
1-30 in combination mth a rod of smoking material wrapped in a wrapper.

33. A smoking arficle accordmg to Claim 32, wherein said smoking material
comprises a flavourant.

34. A smoking article according to Claim 33, wherein said flavourant is in
stabilised or encapsutated form.



filter portion. 30. A snoke filter according to Caim
29, wherein said additional portion of said filter is
in end-to end abutnment with said first, second and
third (if present) portions of the filter. 31. A
snoke filter according to any one of clains 28-30,
wherein said additional portion(s) is conprised of
cellul ose acetate. 32. A snoking article conprising a
snoke filter according to anyj¢ne of clains 1-30 in

cOftbi nat i onAVdndoi dq. ¢ kjng, material wapped in '
a wapper. 33, A sﬁ‘% g%ogd:r}% *@I lagm air‘ﬂli'qﬁ@ﬂtseld(ﬂ%a'bwmt is a non-
32, mhereiﬁ“gﬂﬂ@ﬂSWEKth material conprises a

ff@vour ant Ki icle according to Caim

33, wherei ﬁf’ g’é‘f’% ﬁﬁ%\fg%ﬁfﬁh}' és idescaibeld avith reference to the
encapsul at dihgtammaticiPawifigShRidng article 15 according

to Caim33, wherein said flavourant is a non- -

volatile flavourant. 36. A snoke filter substantially

as herei nabove described with reference to the
di agrammati ¢ draw ngs hereof



