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the di arreterc@éreh@q”ﬁ,ﬂ garette as well as its tobacco 25 conposition and/or
provide a device on the cigarette or cigar to contain and/or control

si dest rg@m snoke eni ssions. Various cigarette tobacco and cigarette paper
desi gns haveg ANGROWUND (OF THE INVENTHONt 0 reduci ng si dest ream snoke. In

one way or another these designs affect the free-burn r f the Flgarette
or cigar resultingmokingpf tobacco products produces three types o smo e, hame

mainstream smoke, exhaled smoke and sidestream smoke, particularly as it

would relate to the smoking of cigarettes. Filter materials abound for use in
15  removing sidestream smoke and exhaled smoke in somewhat confined areas
where people might be smoking. It is generally understood that sidestream
smoke accounts for the majority of smoke emitted during the smoking
process. There has therefore been significant interest in reducing sidestream
smoke and this might be accomplished by one or more of the following
20 techniques:

i) alter the tobacco composition and packing characteristics of the
tobacco rod charge in the cigarette or cigar;

i) alter the cigarette paper wrapping of the cigarette or cigar;

iti) alter the diameter of the cigarette as well as its tobacco

25 composition and/or provide a device on the cigarette or cigar to contain and/or
control sidestream smoke emissions.

Various cigarette tobacco and cigarette paper designs have been
suggested with a view to reducing sidestream smoke. In one way or another
these designs affect the free-burn rate of the cigarette or cigar resulting in an

30 extinguishment of the lit cigarette or cigar when left idle over an extended
period of time. Such designs include a selection of tobacco blends, smaller
cigarette diameters, densities and multiple layers of cigarette tobacco in the
tobacco charge. Such selected designs can appreciably retard the free-burn
rate of the cigarette and hence, increase the number of puffs cbtained per unit
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Devices which are mountable on the cigarette and which may be slid

25 along the cigarette to control rate of combustion and hence free-burn rate are
described in U.K. patent 928,089; U.S. Patent 4,638,819 and International
application WO 96/22031. U.K. patent 928,089 describes a combustion
control device for cigarettes by limiting the flow of air to the cigarette burning
ember. By retarding combustion of the cigarette, it is suggested that only half

30 of the conventional amount of tobacco need be incorporated in the cigarette
and result thereby in a shorter cigarette. The air flow limiting device may be
provided by an array of apertures in the device with variable opening or by
crimped portions in the device providing longitudinal openings along part of

the cigarette. U.S. Patent 4,638,819 describes a ring which is placed on the
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18 March 2005 cigarette and slid thereal ong during the snolgnghrer o8®sS to
control the freeburn rate of the cigarette and reduce sidestream snoke. The
ring is of solid material, preferably netal, which causes consi derabl e
staining and due to variable cigarette dianmeters cannot reliably provide
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insulating ceramic sleeve has low heat conductivity and is porous. In order to

20 achieve reduction in sidestream smoke emissions from the burning tobacco
rod, the free-burn rate is reduced by the use of a low porosity wrap over the
porous ceramic element where the wrap has a permeability less than about
15 Coresta units.

U.S. Patent 5,592,955 describes a porous shell which is re-usable and

25 non-combustible for concealing and retaining a rod of smokable material
before, during and after smoking. Reduction of sidestream smoke emitted
from this device is provided by an outer wrap for the shell which has a
permeability of less than 40 Coresta units where the shell has a radial
thickness of about 0.25 mm to 0.75 mm. The wrap controls the overall

30 porosity of the device and thereby controls free-burn rate of the cigarette and
reduces sidestream smoke developed during intervals between puffs. The
device includes an air permeable cap at the open end of the tube. The non-
combustible shell may include bands of metal which act as heat sinks to

reduce the free-burn rate of the tobacco rod.
-3-



Catalytic materials have been used in snoking devices such 1gdreh biss
tobacco and particularly in cigarette snoke filters to convert mainstream
snoke constituents usually by oxidation as taught in U S. Patent 3,693, 632;
U K Patent 1 435 504 and published European patent applications EP 107 5
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si dest ream snbke can be achi eved by using anon-conbusti bl e treatnment
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non- conbusti bl e finely divided porous, particul ate : unct for thf catal yst.
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over and in substanti al P ? tb e conventi 6{ ci gar St t.e paper of a
cigarette freatment material that is capable of tfeating cigarette tobacco sidestream

smoke in a surprisingly superior manner, without the need for a highly porous

25 material to encourage the conventional free-burn rate. Specifically, this
invention is directed to a more easily manufactured, non-combustible
sidestream smoke treatment material having a porosity less than about 200

Coresta units.

30 SUMMARY OF THE INVENTION
The invention provides for a significant reduction in sidestream smoke

in its various applications. Surprisingly, it has been found that such reduction
in sidestream smoke can be achieved by using a non-combustible treatment

material having a porosity less than about 200 Coresta units and preferably
4-



10 or the material may be substituted for the conventi onal 1%i|ggr|éﬁtzb@%paper
itself of a cigarette. The non-conbusti ble material provides acceptable
free-burn rates of a conventional cigarette while minimzing or virtually
elimnating visible sidestream snoke. The adjunct for the catal yst nay be
any suitable esgentjal onl5 c st bl rticul ate . | .al h as
clays, car b&ﬁsﬁ&@$§ﬂ§¥§§ewn§§' ﬁ‘%ﬂ&?@gﬁbﬁ%@?ﬁ b@ af?'ﬁ?%tgé,érﬁisner | based
material s sugbataferiebal .o@ﬁibﬂ%r@ﬁéiﬁ%maéorﬁmhdﬁoﬁ,ld@f@@sgeﬁ@t@ageamch as
mlled porous ceramic fibres an hl% surface area porous particles. In
this respectdondranetal axigetoxiggtionatalystasst apessantially poarcosyuistiblefingly

non- conmbusti Bl & hi S . ' terial such as activated
carbon or ze |Vﬁdﬁgsq%¢?“§'é£ﬁ@§[a?%§§@§ffefjtéltt\e(%%%tgllgfn%m of the invention, the
sor ptive grat eri al ph@henzeaitustibleanehtimend atdtedalindy bé yinensiobally foemkdt es.

The zeolites are especially preferred when used in conbination Wwth a
ceri um basedintagshest, Wrappek papst et likgo kaisifpaaedrgatraeiinaterabmayay pe

applied in 250 \RhGY fidBiine FiteRUIPAR I Qibsttiah BontaRfiwifi e T1 11 er 1 n the
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non- combust i fdreventionincigarettetpapenbf a @igarstie, the materalshay beawrapped Cv$r on t he
exterior or interior of the non-conbusti bl e, triea,t ment material .. ng
f

resul tant | oan@djnyeuhstantial spplact with Aheeanventional cigaraite RARAE of acigye
can s e e
5, G e e

usual ly lT'ower and rn sta units. It
appreci at ed aligarétie Theaonecombustibie material previdesaceeptablenfilee-mira wr ap. The

material may be applied as an oute Qver. .a cigayette havin
convent i onarrﬁeﬁﬁfgt@@v‘fﬂ%ﬁ' ngretkawm\m%@g ?ﬁgif@—\a@%?{'?‘mﬂ noke

t r eat ment COG@%&M@Q’W?&%% )plied as a coating on both or either side
of a wap for a multiple- usually a doubl e-wapped cigarette, or

i npr egnat ed i nt o The adjunet faxlthe catalysy may beraoy poitable@saentiallyinoner in the
manuf actyre of the material for si.ngle or ltiple waps.of cigarette 5
paper . 119 o GOUBHSIRL pAriciate shatBriarSuchAs e cRulon raliials St s

conposi tion mied Porels carRiBras! mitraltidedGhaeriBR MRAMd MetaMoRies | N a
further double wap enbodi nent, the sidestream snoke treatnment conposition

may be coat e@indmatakoxidel fbres, ca@mics puchipaculied pawussesaic fitses ander e

wr aps. mmy ben GG AGe 2'FR OrUS DabER, RERTEICHRE P ST AchERt 5 Tre
si dest r eam sfRisepiaiRIDIEAH eSSEMREY inoArcombustidlehighetirfate aré@tbrptivees of
t he WaEQCP| aced on the tobacco rod, where different |oadings my be

provi decB0 A B@ieial SHERgshgjivatedpasonor aeelileshisya magh Pieferédver . It has
been found tgfﬁ?ogg‘rgﬁt rthé%\fémiémtﬁ@ s%@ﬁ%%?@rﬁa%eﬁe\r@%%ﬁooﬂ the

catal yst 15 a unct are used 1n co na conponents may be
com ngl ed asparticuldrehydropinolsiz aeplites. iThetzZeelilesrare @speciallppraféred when

non- conbusti bl e .treatnent erial. Alternatively, when used as a coating,
the catal yst USE@IN ?%Egﬁﬂﬂ'ﬁﬁ%ﬁ@eréH'E(pa@Sdl??i?dY§d, usual |y as a slurry, and

applied as such t gheRRjEstRERHSMbRE GrehirR@htBIMpIBNidH indl bel dpglieangct of the
preferred enbodi nents,
25 various ways. The composition may be used as a filler in the manufacture of
the non-combustible treatment material, impregnated in the non-combustible
treatment material, or as a coating(s) or a layer(s) on the exterior or interior of
the non-combustible treatment material . The resultant low sidestream smoke
treatment material may have a range of porosities less than about 200
30 Coresta units. Preferred porosities are usually lower and in the range of
about 0.5 to 30 Coresta units. It is appreciated that the treatment material
may be used as a multiple wrap. The material may be applied as an outer

wrap over a cigarette having conventional cigarette paper.
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20 and in particular, the conbined use of ceriumwth zeoli{gualch®005
materials may be applied as individual contacting thin layers to develop a
mul ti-layer coating. Such layers may be of a thickness usually |ess than
that of conventional cigarette paper and due to their intimte contacting

nature, functjon. u A = T QG I
accordance \?\j‘ 'E‘?‘l SB@%H%EQ.'S%E%&S {}g%trﬁ%eqomt!@ﬂrag%ﬁ%dﬁég %ss 'férj %%%Egsérho ke
ci garette copgthigrasther sielevs weipador aahakiple- Lsdakya danble-wrappest i bl e
treatment nmaterial for said rod, wherein the treatnent materj al E S a

porosity | ecigatetian orisoRiegpeteddpiathe matarial ofmawbe incoERerated asa tider
D ) A > .. 3 alitia- g
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finely dis/i degsbemin addubker Wiapuarargemigntntite sidesttdam saiokeytssatmient accor dance
wi th anot her aspect of the invention, a |ow sidestyeam snoke ci garette
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a_convent | onglarled BRGGR W SEodRRA IABIRISRLM LhBRS MBaimem 18 March 2005
J erng substanti a

mat eri al surrounding and y 1n contact wth the

convent i onal comgesitibh enapelpe coatedeomihe-siderbitie valap adjecentdine totmiceo irad
conprising a sidestyream snpke tyeatnent conposiii.on, wherein the

non- conbust i Wﬁ@rq 3@‘&{%%6@9@%{9 TE'P GeRapositing} SANdwiched; 1 Befwgendlae iwe oo
Coresta it ; bt gm'ﬁm-' i nation, an
oxygen stﬂc]r ag’éﬁﬂay;wtag?r?gerbgeﬁt%grqgﬁlggrfggliﬁ%tadtklﬁgbrl\écat albyst gplgmgﬁ{g;ssent lally
non- conbust i bidestrearal smake/irdaithend compasitionirnay be eoatgd.onto Hodh sides afat al yst .

I d ith still th t of t ' td ' I
i dest r eam SREh BaPEH 0B 166 IacED fg0 cvBerm Ao et GRdrE Ry Beod and a 10
non- conbust i Blavidect A ERBSNAWr & hitly ﬁé’ﬁsédzigg a'fefheMWRIpSIherécver. ItRal ment

material has a porosity |ess than about Coresta units and a sidestream
snmoke tr eat nbeen faunsbibiat inoerdeotmpeptimiag sidastreamsmake sedualionoihegeaialysor age

el y dli aean petE B e b GurBhBler o TREha SoRiaRBhls e bR L0 dance. -
w th a furthgingiegasta fifer! for exavpl, iPthe Mahufaetird of #@AGHCoRIbUsSABleUse i N
maki ng anon-conbustible treatnent material, with a porosity |ess than about

200 Coresta traatnagntroaterighiuditergativelpswheransetsra coatingctercasalyst and ni ng
L Or s S G SO T PR PR P 5. ST RGBT 80mu Yo"
non- conbust i hbe-coimiristibii tréaterénp aizdedal P téspachibethadirofeeted embbdimeras,al yst .
20 and in particular, the combined use of cerium with zeolite, the materials may
be applied as individual contacting thin layers to develop a muiti-layer coating.
Such layers may be of a thickness usually iess than that of conventional
cigarette paper and due to their intimate contacting nature, function as though
they were combined and co-mingled.
25 In accordance with other aspects of the invention, a low sidestream
smoke cigarette comprises a conventional tobacco rod and a non-combustible
treatment material for said rod, wherein the treatment material has a porosity
less than about 200 Coresta units and a sidestream smoke treatment
composition, comprising, in combination, an oxygen storage and donor metal
30  oxide oxidation catalyst and an essentially non-combustible finely divided
porous particulate adjunct for the catalyst.
In accordance with another aspect of the invention, a low sidestream
smoke cigarette unit comprising a cigarette with conventional cigarette paper

surrounding a conventional tobacco rod and a non-combustible treatment
-6-



I n accordance with another aspect of the invention, a slurryg IQIQFEH%bEi on
for application to anon-conbusti bl e wapper to produce a nonconbusti bl e
treatment nmaterial with a porosity |ess than about 200 Coresta 25 units,

for reducing sidestream snoke emtted froma burning cigarette, the slurry

conposition conpti,sin .0 C | i : . met al
oxi de oxi dat F@ETQ'&%PHF@EP"'QS&%‘%Q8ﬁﬁ?‘§ﬁﬁ@%§g’%@§&b3‘éwﬁﬁg’%ﬂ Y%@Wa(lji vi ded
porous parti gighpitie gaeintHe Aei-combdsuisie Merahent matetiabtomprsingid h anot her
aspect of theinvention, a nmethod for 30 reducing sidestream snmoke emtted

from a bur ni figesirgameinieke teapiont somnostionnyhsraid §ie pemcombistible: n
oot amous (B TARERALnET A BorainIgys Ptk 98b CoresBRuts U 200

Coresta unit Ftron conprising, nati on,

oxygen st®r ageamnshtdtongiositkiratomptisks, iy corbBinktionhar? 0R¢gerxstdetgecand at al yst
and an essentially non-conbustible finely, divi ded_éﬁorous akr)t i &)IIH ﬁt e
adj unct for daner Pgtalioyide oxidation-eatalysland.an gsgertialynog ugiiole fely

i nvention, a [S'a"d [ ﬁilﬂ:é' I or use on a snokabl e

t obacco rod Q&}%&fgl garﬁétpt%tl ortg?d?}eﬁcfﬁgﬁggs?? el% t'r eam snoke emtted froma
bur ni ng ci gar et t eln ateordanes with stithanotipea appectsiftiye investiomisna ddvout 200
Coresta units, and a sidestream snoke tr.eatnent cor}gag ition ca%pri sing, in

conbi nati on, S@ﬁSHQQ@‘e?WQK%FiSQEe%QP’HBWFQ EEQOQIVGBW Q)%Q‘J’_Qtrp nd4 al yst and
an essentg al hintefaRfBletedhk hiablaidor salafod WeIBI Sl tfetAbAr ad unct

for the catalyst. 10 I'n accordance w th another aspect of the invention, a
met hod f or r ethieiialdhasi alpetosiyiessitbar aboit 260 Coresta anils and@gsidestreamt e,

i sing t ' i dest smoke with -conbust i bl e treatment
et o1 1 al T or SEOKGTATEDRS0 MDBHAGE SOMbIS I 1 Gor DN AL AP SR, a1 nas

a porosity !aﬁg go@gﬂbnféw&xié’@exiﬁﬁfmbé\taw hﬁd%ﬂcbstsgﬁtiélfﬁ%ﬁr@@hbﬁgﬁWQSi tion

conprises, in I nation, an oxygen 'storage and donor netal oxide
oxi dat i on cafinélydivided parousszesiite adjupctionsaidmatalystbl e finely di vi ded porous

ati . _ VStol
Phe i nvelt on. & Meengiopafe Fih B hhet Aol BLR ERefo L Altbh Toma
bur ni ng i 9apipRsitiOATEF Usd MMbkiRgTd Ath-BbABELIISMealRbAt Waldtial, with a

anon-conbustible treatnent material 20 surroundi ng and bei ng substantially
in contact wpprpsilyiessithaoraliout 268 (arestapuyiisr for reducing sidestream| snaokfar et t e

has s por os! Eoiet BofiE bOMife PRETRICIHE L Pt famBhelidion o'
conposi ti on eeMbindidh, ahbx9gem sitrag® And donoxx@edl oxidy eg¢ativiicatayet anet al
oxi de oxidation catal yst and an essentjally non 25 conbustible finely

di vi ded #or 088 gssentially nanscampysaiihle fipely:didded pargus particuiate adjunct for the
catalyst.

In accordance with another aspect of the invention, a slurry
composition for application to a non-combustibie wrapper to produce a non-
combustible treatment material with a porosity less than about 200 Coresta

25  units, for reducing sidestream smoke emitted from a burning cigarette, the
slurry composition comprising, in combination, an oxygen storage and donor
metal oxide oxidation catalyst and an essentially non-combustible finely
divided porous particulate adjunct for said catalyst.

In accordance with another aspect of the invention, a method for

30 reducing sidestream smoke emitted from a burning cigarette, comprises
treating sidestream smoke with a non-combustible treatment material having
a porosity less than about 200 Coresta units, the treatment composition
comprising, in combination, an oxygen storage and donor metal oxide

7-



In order to facilitate the description of this invention thp8 Mg‘rcrrpéo@gacco
rod or tobacco charge shall be used in referencing cigarette, Clgars,
cigarillo, tobacco rod in a wapper, a tobacco plug, wapped tobacco or the
like. It is also understood that when the termcigarette is used, it is

i nterchangeabl.e 30 with cigagr, cigarillo an h I | ng
product s. Co%'aﬂ "P'E)ﬁﬁiah{sgﬂga%‘ ?ﬁgi'ﬁlhc%%gg@gbsﬁ@&;@gy (ﬂgiﬁggfl%??@]s

normel |y usegajticufi®afingt for $aleédiafst,. These rods are to be distingui shed
from tobacco conponents used in aerdsol cigarettes. -8 18 March 2005 BRI EF
DESCRI PTI ON OF THIh @RONMAGS Witk hapthed aspeeidftae investion R nphwembustbler e

shown in the draw ngs,whetrein: Flgur ' | ' a spraying

t echni que fOP'Q%%‘%/'%%QF@?gort'-}%@a‘{’:'hgWM@@??@Q?@BL%SX!@%%{?& i bl e paper;
Figure 25s p HbStrear Wnidkecarhitied fiam a urhmgadigarette! theahatenial
conposition ont olt e norr\-conbusti bl eb%)a(gge;tra;Ese Firgurggél% S _Ia schematic view of

rol | coati nghaviegta perosintessdh@oabew sta Enit®And argidestreans spoker ;. 10

Figure 4 is | P ' ' osition
o the non ERMGBRISEA Compiighe AR Zoliindlor, 38 d48en SEtkg P BCT o' (1
treat nent codpas inetdl oxdeoritatiorotatalysband ahlegseatizdly nam-gombusgtitde finely

manuf acture of the non-conbusti bl e paper; 15 Fis(z%ure 6 is a perspective view

of a t obaccodiMsedRAmoNg PaRiculate Adiat frdhecatilysthi s i nvention appl i ed
thereto;q4qg In accordance with another aspect of the invention, a method for

reducing sidestream smoke emitted from a burning cigarette, comprising
treating sidestream smoke with a non-combustible treatment material for a
conventional tobacco rod, wherein the treatment material has a porosity less
than about 200 Coresta units and the treatment composition comprises, in

15  combination, an oxygen storage and donor metal oxide oxidation catalyst and
an essentially non-combustible finely divided porous particulate adjunct for the
catalyst.In accordance with a further aspect of the invention, a method for
reducing sidestream smoke emitted from a burning cigarette, comprising
treating sidestream smoke with a non-combustible treatment material

20  surrounding and being substantially in contact with conventional cigarette
paper, the conventional cigarette paper surrounding a smokable tobacco rod,
wherein the treatment material has a porosity less than about 200 Coresta
units and the treatment composition comprises, in combination, an oxygen
storage and donor metal oxide oxidation catalyst and an essentially non-

25 combustible finely divided porous particulate adjunct for the catalyst.

In order to facilitate the description of this invention the term tobacco
rod or tobacco charge shall be used in referencing cigarette, cigars, cigarillo,
tobacco rod in a wrapper, a tobacco plug, wrapped tobacco or the like. It is
also understood that when the term cigarette is used, it is interchangeable

30  with cigar, cigarillo and other rod shaped smoking products. Conventional
tobacco rods encompasses tobacco compositions normally used in smokable
cigarettes. These rods are to be distinguished from tobacco components used
in aerosol cigarettes.



Figure 7 shows an alternative enbodi ment of Figure 6; Figureg fiabch ®os
perspective view of a tobacco rod having the treatnent conposition

sandwi ched between two | ayers of the non-conbustible paper as 20 applied to
the tobacco rod; and Figure 9 is a perspective view of a double wap for

t he tobacco ~ ; ' Ir R nt material is applied over
conventi onal ap CRI PTI ON OF THE PREFERRED
EMBCODI MENTS The npref@ﬂ&bmbddumeatsi@fahemmmlaeeBhewhrmltl'ae detvingsl , havi ng
a porosity that is |less than about 200 Coresta units, and as applled to

t obacco snokWhefeiBt ment in accordance with this |nvention provi des a very
significant unexp@lﬁ Ul ar W?&H SLigarette

si destream 30 snoke¢. %Hgg%@ggﬁeﬁgcwﬁ@gfﬁa réﬁﬁn i O?gﬁggler@o a tube
pl aced ond antreatmentaxtnapdsitin mnentcombumlbleqaapeg,ar ette paper of a
cigarette, the maerlal may be wrapped over tantial contact with
the cigarette pap !9"(5? 2ds & g]qt@\gq 10% aal%ﬂm&ﬁ%@e@%@m tuted for
the cigarett t en the treatnent material is
in the shapeeo gﬁlot}%ghcée)goﬁﬁsmgﬁ@é%gP?ﬂ 2005 and in substanti al
contact with ci gaFe;ure3pa|a$cmmmicoji@amrmlbcaatinghbemmah'neml camspoegitiprped over

and in substanfcim%lp cont ac Vﬁ'ﬁlh cigarette paper of a cigarette, this
arrangement PEIHNENAHECNBHSHYC BAPBhvent i onal cigarette and when snoked,

burns atygonventi g ref4f|§% SHetdtRl iéw oRﬂﬁﬁfe?ﬂﬁﬁ?ﬁ of the'WPediHenp” S
conventional cigarette i les commercially available cigarettes having

t obacco rodscomposﬁmenmﬁodhalnopammbagst@@paperes wi th conventional grades of

t obacco, fillers, t obacco .and th COo ro

enconpassed i i o ERR P s eoial el &1 pikES the FRaleRc ottt dt bt ¢y i n
the range of tbagh-combusabRBage? pfy inthé mHUractarRtoBERdnt8smBestibl@h as 110
to 120 10 Coresta units. A conventlonal cigarette filter may be either

attached to PBABeGi garette in the usual way, or alternatlvely, afilter may

i o entases t norIGRERIS & MirslacilR o2l Aibhadt Bt fyiidnstigent o

Convent i onal papgpskthissipventich apglikavhsigtonal
Figure 7 shows an aiternative embodiment of Figure 6;

Figure 8 is a perspective view of a tobacco rod having the treatment
composition sandwiched between two layers of the non-combustible paper as
20 applied to the tobacco rod; and
Figure 9 is a perspective view of a double wrap for the tobacco rod
where non-combustible treatment material is applied over conventional
cigarette paper.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The non-combustible sidestream smoke treatment material, having a

porosity that is less than about 200 Coresta units, and as applied to tobacco
smoke treatment in accordance with this invention, provides a very significant
unexpected advantage, particularly when applied to cigarette sidestream

30 smoke. The treatment material may be in the shape of a tube placed on and
in substantial contact with the cigarette paper of a cigarette, the material may
be wrapped over and in substantial contact with the cigarette paper of a
cigarette or the material may be substituted for the cigarette paper itself of a

cigarette. When the treatment material is in the shape of a tube placed on
-9-



15 free-burn rate of about 3 to about 5 mi m n given convenig Nagh 4opBacco
densities of about 0.20 to about 0.26 g/cc. Conventional cigarettes, at
| east in North America, have a circunference of about 20 to 30 cm wusually
about 23 to 27 mm and a tobacco rod | ength of at |east about 40 mm and

preferably of.a g&béénfﬁﬂcoﬁ%hitﬁdci ﬁegbtagﬁfﬂfaﬁf’gdi‘@&e Whire mbftial is

accept abl e draw resi stance. The crgare ilter usually has a length of
about 15 to whappedsvemandlinesubistantiat centadtwitth cigasaticopapardd astigaratiee

[ tt . be th - kabl e t f .tob d. di t
Sspoct of -t ninS AYEROPTET PRENFL ISRkl BoRERLORa G aR R S iRh bl 6 when
cigarette papgfioked, BiiRs R EoRventitiabirBelburm PAtEs 2 Refdrenb € airdamal be or the

paper is on the inside of the treatnent material in the formof a tube and
t he t obacko coavergionakeigaeaiie: implies scommensiallyavailable gigarettes baviag r epl aces

of -t he sonvelRTELRa ot B poniEnndnataRidid Senduiut] FOARTIRNRLOBRN ol onal
ci garette papsiadcbsfildrs anifetiopastirirg thedlika)STIRS tabaieee fbd Rnéicdnfifsssedr n
rates. For exanple, the normal or conventional cigarette has tobacco rods

of convent i oifa@ cCpRvRNtiANadcigeratiecpanarhavinghiherisughperogity iethegrnge®hcco,

L eat mont | maPOPHER o AORARILRPEEA iR 60 SRR S B R SR TR e o
attachedigo Cweesthamitette in the usual way. The cigarette, at least in

North Anerica, would preferably have a circunference of about 20 to 30 cm
nore preferably aboRRnvestieralcigaratte ilenmaybeRither giacked iothercigarefiedn t

about 40 mm raf t : 4 mm

ani oh has. acouoSd 7 KaiaRPON; o Fite ey Becbibyiea T LBAEnERS Wi afd [T

| engt h of abtreatraénttroatdriabin tBbulamforfinehichesriomses tmeatobaced rodwithew of its

proximty to the burnLn,B coal is a% to gr vi de sidestream snbke contr ol
i &

inavery coRBAENIGNA relte RRRSS; vgntiona| gigarettes, faye agonyven i ded for
conventi pgal fbeasirRYaR &fHFRBUB S about 5 mm/min given conventional tobacco

densities of about 0.20 to about 0.26 g/cc. Conventional cigarettes, at least in
North America, have a circumference of about 20 to 30 cm, usually about 23
to 27 mm and a tobacco rod length of at least about 40 mm and preferably of
about 55 mm, about 64 mm and about 74 mm, which has acceptable draw

20 resistance. The cigarette filter usually has a length of about 15 to about 35
mm.

The cigarettes may be tailor made smokable cigarettes or may be the
non-smokable type of tobacco rod. According to one aspect of the invention,
the non-smokable type is rendered smokable when cigarette paper is applied

25 thereto to form a smokable cigarette or the paper is on the inside of the
treatment material in the form of a tube and the tobacco rod is inserted
therein.

When the treatment material replaces the cigarette paper itself of a
cigarette, this arrangement permits the use of the conventional cigarette

30 described above without the conventional cigarette paper itself and when
smoked, burns at conventional free-burn rates. For example, the normal or
conventional cigarette has tobacco rods of conventional packing densities
with conventional grades of tobacco, fillers, puffed tobacco and the like. The

tobacco rod is encompassed in the treatment material. A conventional
-10-



10 extrenely bulky due to a large cavity defined within a typgalid gasnas
spaced fromthe cigarette and did not in any way resenble a normal or
conventional size cigarette. Attenpts to control sidestream snoke with nore
conpact conventional sized units usually resulted in the use of thinner

necassi tate PRETSH IR PR P08 CIEIRE, HORATIY, T gfon el " O

necessitate smoker avl n ange S 1in use

devi ce and melrﬁﬂoﬂhmaldd)wdmpfefmw haweoa cirodmfdrence ghalboute20 fﬁhe
treatment material of this invention has the advant age efOB rtiﬁul arly in

respect of ciBg&MbIMNeR PERrahlyARCYEE340 SfdRaYanda jeka tBof @t of their
h th d

O 1 B Ol B P SRR

paper. A5 houghnmhwhllc‘rEMSmMepMIerdraw resigtanecLée digaretaffitecpreferabiyt h

ot her forms of snoking products sgch asn?lpes and as well in filter devices
for general h?ﬁ@r’ﬁ[‘g‘@rpf(ﬂb%ﬂﬁé‘éé "Pom air, the nost significant

app) teation [s | N {iRepE&mat rfaBRARh RSy BRfs i c&@r@ﬁy?d‘ﬁweoé Ingf Qb f1aped

snoki ng products reatnment materia e W appe to cigarettes
by standard abMqurbwdeed{desgrembmnke contrel inreeeanyeompast e’rruGtUreray be used

' I f th t wh d
S andard ci gBrei G eRBNE aaio Lo PraVkEnd foc ZORUTIGRAl Eep Burd e lieor rea
into a type eRirem hk\}ﬁﬁeq Q38Rfc @ity dehiRsd WaRin\B it Wh%ht\k@fsbéﬁé?f' or

contacts the cigareétte etreatrret material permts s
convent i onal frorrgmeeclga@tterartcmdmmm araijawmqmnma ol qjsmmvemtm\al

conventi onal taste a r .and ni.ni.m

oat ares are SR aGarBRE  AsIENE S BnE N raan, ke i BR tomedBET T Lt 11
conventi onal chheshtimansizad emnits ﬂ@uéllﬁ@sﬂﬁ@é inTieaideddf thmn@ﬁﬁrgﬁﬁéﬁéﬁéd &e,
readily di sposable and friendly to'the environnent since it -11 18 March

2005 may be impevidedspace bemwtu@e@rawgar@ﬂecérmt rtﬁcéﬁgtﬁﬁdh@t her

vy be Voo SIS RBHn 6 Ehahds Bratih Enher T feuRuRenieiad GRLERDL, J7 ol ©

and provides chaﬁgg tHay/talsteoaed flaeduatof tihd aigasdtey.i stics. The assenbl ed
cigarette unit is_5 lightweight and at the gpen end is readily lit.

Al though not pr ef dhpdeeatmeat thatarial 4 i bVanton Bas A ada@@gwwwaﬂy. ng
the ci gar et t 6, | Qe ELRSRIEEdyh o diBws ¢ ifiokdr B\ REAn8 ciddiBnS PR  © that

has been sno icacy’ o erl s en anced by

bei ng very ckheiee ity me)tubulasrcwdmtmemItnUgctlhelvvfa\/@ntéﬁelgaregwwnappenam)me or
t obacco %{5self The 10. treat nent . pater| al virtue of its construction,

i s most Y ef S13IBNY of daisdnyatuion, Witk or aithout F ventigpalRiofBeN@PEI-ng coal of a
tte t d
cigarette OAItﬂbﬁgﬁﬁg}&rgﬁﬁ?édS{[rﬁae%{?g@%? %%ﬁioie‘aﬂn %nﬁﬂ%ﬁéﬂ?%tﬂrbtﬁér 1%?@ an

treat various co e which have left the burning
coal and is of eanokig pmductstmcbcasmues;andasgwllentfuiepdpﬂces far gemeralpr eci at ed

that only CORRRRGRA ot tgpé.c%% sr}ﬁ‘c\)ll?e f?ggnfz'nF tﬁ most significant application is in

respect of cigarettes and cigars and other rod shaped smoking products. The

—

25 treatment material may be wrapped onto cigarettes by standard cigarette
making machines, the treatment material may be used in place of the
conventional cigarette paper when cigarettes are made by standard cigarette
making machines or the treatment material may be formed into a tube into
which the cigarette is inserted where the tube interior contacts the cigarette.

30  The treatment material permits smoking of conventional cigarettes in the
usual customary way while providing conventional taste and flavour and
minimal, if any, off odour. These features are particularly realized by allowing
the cigarette to burn at its conventional free-burn rate. The treatment material

is non-combustible, readily disposable and friendly to the environment since it
-11-



15 affinity for the material are sorbed. O her materials, SWIQa@bﬁc?O@Sy
vol atile gases may pass through the material w thout be| ng sor

However, such gases may be oxidized in the reaction zone of the materi al
and in the presence of catal yst such oxidation reactions are expedited.

ubst ant a1 MR agR ora o afet g icn B oy ARl Ay Bl slitabre o,

and in subst pipdesd aﬁ@Qhe@ttremfmerrférmmaém@spemertrea‘tmentmwmmpbe
substituted for the cigarette paper itself of a garette, permts the

ci garette todesigned to haee ap @@maﬁﬁmp%th'fféwhwht'ﬁé@@t'V@Bﬂﬂiﬁ@ﬂﬂMOWﬂe@ he

treatnent nmm LAgtgent material

may be strucfr%rr%@ h'ﬁhgr\%gfeﬂfﬁ’q%% %18@?%?%{’6&1?%&& etté l@g %\néakened

during the shighitiveigmmandestshé Opemenidtls ﬁeamibllmgAﬂhomghanoh ;gefertedethémftmre t he

srmoker is finished. Also with rmdlflcatlo s, the tubyl ar er. ciould be
b e n

used in conmﬂ"!cl?q adapted for reyse By RArTIRG the Gigaredte 10 are
normal |y sol fbﬂg}néﬂ ﬁmbqlﬁ% Sehoimattis U@Hﬁ”srh ted in the t ube becorre

snokabl e. For treatnent materi aI I'n sheet form coul d have
ci garette paper Ipplerffmacymf#uetreatm@tsuatbaalastelmhaaoéd by beirgverictose t ube

and with the nonsnokabl et ogbacc od uch as, ri bed i nadi an Pat ent
1, 235, 039, F%%P'?E%g ncetagw &hfﬁeé'l Efieener Fri@c&?&c@ SehalB€te unit. The
treat nenj ”ﬁfbﬁgh L%go é’é? 8&1é’lﬂlbtdﬁﬁnu¥ﬁﬁ6étgi?éierébiﬁ bEFnbﬁédWh' ch,

for exanple ave nodified cidarette papers which

reduce free- bubstanﬁaltyl'ﬂdjaﬂ:e;ﬂrtbe barnlwg toaluofla cigargiiedotintercapt, rcapmmdad
free-burn rat

need for sucﬁgﬁowi'gg,%gt (r)lﬁclllf%broerg\p LRS! ﬁﬁ%ﬁﬂgi‘égéﬁbﬁﬁﬁwgﬁ 4 nCGS be a

different. SghpkaGAAEHABGE IoH the Hink | BRAis Gbaf HBheNYBaEdordd drhe f Irst
active conponent in the treatnent maferial Is an adjunct &m orbent material)
v

capabl e of seigatette/papers dt isiappreciaiedribat eniyicompenentseshichaave sukficienti t t ed

oxygen stbr Bt ia ke fabL AR b  OffertaRTRLe Sho Bs SRIERORR: o e

dual 10 funcgagés g [RASARroUgNIRS nidtefiloRithuilt belrRf SorbedP Mlodavee sk acent a
burni ng coal and acts as an oxidation catalyst. Such rel eased oxygen

perforns at Dases mayde oxidizedir the Feaﬁ)'%@ﬂb@ﬁéﬁ.’tﬂ mgterigl aneldn theeat nent
thereby t e bitRep o Gafys? SOE Bxlalot Tpatton e Ry ikt iRty e
oxi dati on tr eadtesal] inctheGhape ot attabeldded o aes in Stﬁmtmﬂd{eontact with
20 cigarette paper of a cigarette, wrapped over and in substantial contact with
cigarette paper of a cigarette or substituted for the cigarette paper itself of a
cigarette, permits the cigarette to burn in the conventional manner without
combustion of the treatment material. It is appreciated however, that the
treatment material may be structured in a way that its structural strength is
25 weakened during the smoking process to permit crushing of the cigarette
before the smoker is finished.

Also with madifications, the tubular member could be used in
conjunction with “roll-your-own" style of cigarettes which are normally sold in
non-smokable form but when inserted in the tube become smokable. For

30  example, the treatment material in sheet form could have cigarette paper
applied to an inside surface thereof, formed into a tube and with the non-
smokable tobacco rod, such as, described in Canadian Patent 1,235,039,
inserted into the tube, becomes a smokable cigarette unit. The treatment

material may also be used on non-conventional cigarettes which, for example,
-12-



The adjunct nmay be any suitable essentially non-conbusti bl ey Maft‘ﬁ'%%
di vi ded, porous particulate material which does not affect t?le I avour and
taste 20 of the mai nstream snoke and does not give off any undesirable
odours in the sidestream vapours. The adjunct is physically stable at the

elevatedter’rﬂg : [ NoT=" _hh ' s a high
surface area, d?ﬁjéa{he@olaﬁleé@éggﬁgf, nggs'u\?ﬁ@ﬁtré@%é)@%eggpﬁﬁﬁﬁeﬁgérgpgér for

t he parti cl ealthougic, tigarettes slithaediieedfraedasn ratbs aremot pieéerpsd, dosre may
Preferably, the paqrous 25 adjunct has B}ores wi th an avera i amet er of

h e
less than 108 FRAAIA GBATSIANSPS 062 Repdinsuch .cigaiede Uil EVeR hargage
di anet er of ié‘s?éahaéﬂ'&%lggr lglﬁ}l(b%otﬂff@l)e nd even nore preferred are pores with

an average dianeter o o 10nm (5 t0100,4). Wth zeolite based
material S5 the polreactadancamwith anaarebadisest of therinvéntion theefikst aotieut 0.5 to

1.3 5 13 A). 30 i f dth h i | .adj h
aver age. par ( PATEOpDENShe eBuRERLAalEEE s SbaaitRet Bomeiy arciens) bidbienan
about 20 m apflg §l‘iveg¥ §6ﬂﬁri’d3wmﬁ89éﬁtsWﬁ@siﬁ&btr%‘mh@dqrémtaer' al's

may be porous clays vari‘ous categories commo n cigarette paper
manuf act ur e, bumdng cealvfrtbe cz@dstie uthe aeconthattive corhpenarit s an eoxygerat ed

clays having_high surface areas. . Nonc usti,bl e, carbon terigls may al so
be sed | nol tAge A BE0, BA L adR BORRTD FBhEL AR e T 2 BUEh o ot

net al 9X1@jesfdfﬁ:ﬁoh?réllé@5és%k§beﬁfat Reedifm TRk Hipersurds 'adjatertasBgniRy eri al s
whi ch include zirconiumoxide, 5 titanium oxides, cerium oxides, alum num

oxi des such &ealanthacis assn exidationjeatalyst. eSueh) egleasechoxygen parfagmsiatm fi br es,
and other m Hq%?tr%ogl?‘gﬁ%rﬁf@@m c fibres and m xtures thereof. In respect of
a

cerium oxi de, ound that it is capable of functioning as a

finely divided adjunctjjand asmpensatit@eior tHettréattnaiit thalenalredating mwxofde
oxi dation catal yst. O her adt]@;n(:t materials 10 include high surface area

mat eri al s su@Ny@en diffusipatted Rurpingcal ip ersirettaerebyiibe ganventionahifeed so
conpri se1é1i gB ﬁplraftg.cgncpr ea sorptive materials which are non-conbusti bl e,
finely divi deH por ous particul ates, such as activated carbon, nol ecul ar

si eves, such as zeolitgs andomtribuihptisthersddationtreaimienasf sohporért ofi na and
the |ike. The npst tpreferred are zeolites such as 15 silicalite zeolites,

X, Y and L z&@ sigestream@meke es ((Na2, Ca, My) 29[ Al saSi, aaCsanl 240 H2Q,

cubic), [i-zeolit = =S e~ i X t enite
zeolites (Na$[ Al 82?3%&}?? iégn?gﬁﬁ%&g%ﬁ%ﬁg I,y @gl\ﬁ@ggﬁ?lﬁ@% fMéi\P

(Na"[ Al " Si 96divideal porouisopaifiCutate material whicht doesootaffect twdflavour andtasteer eof .
Preferreg, zeoljtes include hydrophobic zeolit and ml.dly hydrophobic 20
eol |t o< BhinaTanST e SOKs AR ARES 0B ShAThNdRY ARRIPEHER 16t gani ¢
conpounds  of sm@ﬁeamﬁéﬂdueﬁnrrfd@dﬁencﬂ%hgﬁew@taﬁ%taqrthébﬁe\/@iéa“ de a highly
porous structure which sel ectivel'y absorbs and adsorbs conponents of

si dest r eam stairRperaturesof the bupminacigaatiecnalr eheyadjonet has a bighr surtaceacr opor es

of 1 ot the mieb sl AP EIRBRGtI T 8 adSdlitbiad Tnr s iatiéesn The

macr opor es atwlachievepoctesurface aleaspireyanast sy pordasC ePidieraply, Bt porodsher
sui tabl e_oxidation catal ysts at the high tenperature of the burnjng

ci gar et 122 caAueLt 93%99_ Scuiin apaye Amefey afrless BRNAOSRMAbARANIs whi ch
conti nue t gaggogé TReRRsbIY, thE Mor8sI RV &A aVBHLe dhmterifedsthaA SR hAS200
A) and even more preferred are pores with an average diameter of 0.5 to
10nm (5 to100 A). With zeolite based materials, the pores have an average
diameter in the range of about 0.5to 1.3 nm (5t0 13 A).
30 It is preferred that the particulate adjunct has an average particle size
of less than about 30pm, more preferably less than about 20 pm and most
preferably about 1um to 5pum. Non-combustible materials may be porous

clays of various categories commonly used in cigaretie paper manufacture,

-13-



30 which have sufficiently low tar and nicotine |evels so t{gfatcdhe@005
sidestream snoke is invisible or at a low, desired, |level. The zeolite
materials may al so be characterized by the following forrmula: -14 18 March
2005 MM M ~MP[aA1®2 b SIOz CTOz] wherein Mis a nonovalent cation, M is

a dival ent Cﬁﬁdﬁrg?? the %ntbﬁité‘clfaé/hﬁ'tr%'&‘(e&é!hyé’ﬂaviﬂg High Surfdbe dlea8NMNdh-ar e

nunbers whic ect the sto ionetric proportfons, ¢, m n or p can also
be zero, Al emmibSstikle earbun matatials mayalso be nseddnokidinganithed powus, and 10 T

is a tetrahedrally. coordinated tal, atom being.able to replace or Si,
wherein the F&t Bfwe%?ﬁdgﬁ”l%qg%ol Pf'@u%met?ﬂlé%i%ﬁ 'i""f’é‘?ﬁel "l'C%Oﬁé{CQrA%SaI , has a
val ue of abo G IO fHcRRRY ' idehe zeolite
i's within thE*’@ﬁS@g%‘?’RE'ESE?EB‘?‘?a?gQ?%@ﬂ%h‘*‘?ﬁ“ 16N iciE ?rﬁ%P“FEQZ"S’SPeci at ed

t hat var iDustigname oxidest berivnmxidese alumibumadxides/sueh aSaluseoa, metal i s

particularly true with gradients .of zeolites, I.ch can be custom desi gned
o seloct vePsaEabirs WL S UG AGPOOTRIDIER, BpUATEST MASHRrP IR GRaT
material s angple@ireinixtin@sRAgRiof. T Rispattof cBiiuf 6@8e ieRds beeh d@icstrat t he
zeolite conposition where the ceriumor other suitable catal yst

cont enpl at editligycapabie ioh iunttioningias pfinekydivided adjypet ardias @NcXygent t hese
layers. The Eﬂgéé ah8donor cerium oxide oxidation catalyst. Other adjunct materials
10 include high surface area materials such as activated carbon and zeolites.
The adjunct may also comprise high surface area sorptive materials
which are non-combustible, finely divided porous particulates, such as
activated carbon, molecular sieves, such as zeolites and amorphous materials
such as silica/alumina and the like. The most preferred are zeolites such as
15 silicalite zeolites, X, Y and L zeolites, faujasites ((Naz, Ca, M@)29[AlsgSi1340384]
+ 240 H0; cubic), B-zeolites (Nan[AlSiss.nO125] With n<7; tetragonal),
Mordenite zeolites (Nag[AlsSis O] - 24 HO; orthorhombic), ZSM zeolites
(Nan[AlrSige.nO192] ~ 16 H20 with n<27; orthorhombic),and mixtures thereof.
Preferred zeolites include hydrophobic zeolites and mildly hydrophobic
20 zeolites which have affinity for hydrophobic and mildly hydrophobic organic
compounds of such sidestream smoke. The zeolite materials provide a highly
porous structure which selectively absorbs and adsorbs components of
sidestream smoke. The highly porous structure generally comprise
macropores amongst the particles and micropores within the particles, which
25  branch off of the macropores. It is believed that the captured components in
the macropores and micropores, in the presence of the cerium oxide or other
suitable oxidation catalysts at the high temperature of the burning cigarette,
converts such captured components into oxidized compounds which continue
to be trapped in the adsorbed material or are released as invisible gases
30  which have sufficiently low tar and nicotine levels so that the sidestream
smoke is invisible or at a low, desired, level.
The zeolite materials may also be characterized by the following
formula:

-14-



20 then be bound on the tube, or wap, by using binder or affhRaicvheonhi ch
may be, for exanple, polyvinylacetate, polyvinyl alcohol, starches and
casein or soya proteins, and m xtures thereof. The oxygen storage and donor
nmet al oxi de oxidation catalyst is provided in situ of the material and/or

applied to at | egst ag (" treatnment material. The oxygen
st orage and donggmrrhéf'al P[%%k?fe gxéligét Fg'r@ atalyst is preferably a netal

oxi de havi ngwhgltdihpl e oxi dation states. It is appreciated that the catal yst

may be a precursor of the netal oxide which, at the tenperature of the

bur ni ng ci gar etM i aMENQYAEER €C8HOR.0 a netal oxi de capable of perforning its

catal ytic aCti\ﬁh’t'%glsdiva-liQ éﬁﬂoﬂl oxide is nost 30 preferably selected from
a

the transition e oxrdes and rare earth nmetal oxides series of catalysts

and m xt g es t Mt A trivalemt catiors,i tion netal oxi des may be selected from

oxi des of the group of netals consisting.of 1LVB VB, VIB VLIB VIII and IB
netal s and ni x%ug’egs R.HBr 804 P g umhars @lﬁﬁﬁhglgo'c}i@hk%F‘%h 2005 oxi des
fromthe transi 6;96hiaﬁ§,al group are the oxides of iron, copper, silver,

manganese, titanrum zirconium vanadium and tungsten. The rare earth
met al oxi des @y Mhd1 Qe ean atbofbererwcandi um yttrium and the | ant hani de

met al oxi des. Vetal.s or ta xi de oxidatjon, aatal ysts may al so be used
in conjuncti o%'ﬁnp?é'taﬁ%_t%@&adﬁa& %9%{8@3?1%@}\‘1%%&" %@[’iﬁ i de oxi dation
catal ystfy Sucly @ @hraPstfalyiRbrainrdRAMEEI hithh BEMgUINE t@HpIaRS Al 6r SiTet al S
fromgroups I1A VA and m xtures thereof. Exanplées include tin, platinum

pal | adi um and ni wheraia theeatieos! b/a ©f theezenlide or theozenlijeylike materiajechasa@ donor

based and | nvalb ol ebufS o i iq A aBol S50 HRDITpE N St B ecl BT one
very well i nmnmﬂbtrhﬁge@xbd@&ti@a t60f1 3 B ubed Iszy,gani c materials but as
wel | perforns the desired additional function of oxygen storage and

rel ease i n oxygenltdepppiesiates thatyarions gradascofthe sariiveimaterat mayde i n t he

oxygen bl vHeCer 5P 8RR Behidiagigts. 8 eB0fsbownitAhas! 5k Rasthlf ™ "
conver si on t desighed t@xseleetivebe adsorb High boltingpomtroatesals, midvaingponitong t he

tube of the treatnent material, the catalytic material rel eases oxygen at
the el evat edMaipRiAls andrew bofingRqintinatesigiy cHiis saRIlead talayersmafithe zapleof t he

cigarette. | - tic
o Tant T on of CoREBalibimerd the Bl MiAMaBle uaBPciambliiod ST ©
t he ?)xyg_en S]Enweatjen apreferably dfs;ba}?e@ﬁhrdeghmlxtitﬂesé ?yeﬁt'ﬁlh@ﬁyem?dye inits
metal oxjde formor a precursaor of the metal oxjde whjch, at .the

tomper ateie BN BRbeuntondhe fub, or wean; b welg bindsd o gdesive which may

be, for example, polyvinylacetate, polyvinyl alcohol, starches and casein or
soya proteins, and mixtures thereof.
The oxygen storage and donor metal oxide oxidation catalyst is
provided in situ of the material and/or applied to at least one surface of the
25 treatment material. The oxygen storage and donor metal oxide oxidation
catalyst is preferably a metal oxide having multiple oxidation states. It is
appreciated that the catalyst may be a precursor of the metal oxide which, at
the temperature of the burning cigarette, is converted to a metal oxide
capable of performing its catalytic activities. The metal oxide is most
30 preferably selected from the transition metal oxides and rare earth metal
oxides series of catalysts and mixtures thereof. The transition metal oxides
may be selected from oxides of the group of metals consisting of IVB, VB,
VIB, VIIB, VIIl and IB metals and mixtures thereof. The preferred metal
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25 metal oxide to performits catalytic activities. The cerigMafchiZogst
precursor may be in the formof a ceriumsalt such as a ceriumnitrate or
ot her dispersible forms of ceriumwhich is applied in solution or sol to
the sorptive material and which is converted to ceriumoxide at the high
tenperature Qf; ' t hi t t. For
pur poses of Q;é's‘,’%??'ﬁ"ﬁg{ é;g&?ﬂgér?ﬂ{/egﬂtq?g%ﬁaﬁgﬂz{éﬂ%@%gﬂ? @?{ﬁpgﬁisﬂiﬁf’]ded to

i ncl ude any awmrganese thitasians @irconiline vaaadiupsand turngsters Theriavereahde, i s
used in conmbination with the adjynct material. It ou.rad t hat when

T nice

h
the two are Mete QMRS mAY i Searmu, Vit SRS g

non- adj acent plAxEsdded. he ability to control sidestreamsnoke is greatly
reduced. Although In certain arrangenents, -16 18 March 2005 sone
si destr eadn snoke Metalsalr rostal dxide okidation camlyste mdy giso be useddhyst i s

substantial l y _adjacent . adj unct, material,. This. can. be achi eved by
com ngl i ng. « FeNRPITE ithdfe BRYAR Storete BadHpne et B i alieRnct
contacting acalaiets. Shich hretarhridationédtblyatsptiaby predidyEmetal8anbids t he
catal yst on the adjunct or 5 inpregnating the catalyst within or on the

porous surf afrem groupsdlAadyArand midures thergohbbxamples inelude din, piatipumsi ng
sidestream s .con . jegs. It should be appreciated that nmany
ot her consti %ﬁ%‘!'@ﬁ‘r@f@ﬂ@%ﬁhﬁ?@dm tion to the conbination of the
oxygen si@rage an¥hexyeRfredanggeisterage andedoreyintibi Giide akiabiion canrtyst he
adjunct. Additional additives may be used to further 10 enhance the

treat nent of of e lanthapidemela) pxidesois cgrivan basedand impagicular.searg#n of t he

composi t  on_ Jrageciis AGHe REFLAY YFRUERE yeRy el B aletbdlin okB&I0R 6 4o o
course that sapturedidrganicmaterialo bubapwedl iperioyms tiiadésirebadditional fanctione
ability of the treatnent conposition to treat, the sjidestream snoke.ln

specific 15 @ﬁﬁzs&_tge(?eﬁp@,ge_tw fﬁiﬂﬁ)‘iﬁsiﬂthﬂ_ﬁeﬂﬁﬁmﬁe‘i §F'W[FP’HF@@FSi T he variety of
ways, Whifh céfdghﬁ"rﬁ fé‘?mmn”tﬂle'fBHn oF coftin WRdY (dbézzf%vr?e‘i’i iHhb cBBf GhteAs: For
exanple, the "a Junc? mat eri1 al nmay Be Sprayed' or |ppeof in"a cerrumsalt

sol uti on sucbapableretainimg bxyden but wiesn elevated intemppratgreaxictedses surtace of
the adjunct material wt haieri um . Ceri um oxj de maéé)be repared as a

separat e fi n@XYRRMEPOMHIEMaSgoRErgioRda cRiie pxidedCey byning @& dj unct
material. It 4 | aver age
particle si ngg?rﬁ{f%;stséslﬁtfggﬁlé gﬁgﬁ{f%gBﬁsﬁgﬁbg@@ggﬁ%%@#&?ﬁ%ﬁﬁabm and nost
pref erabl y ofeledses oxygenmt tbenclevatets teneperaturestemaintaingcomventionatifregh i ng  of
the materials. As.a ner.al quide to.selecting catalyst particle sjize and
surface %9 ea,Bu"E'@t?log Qgﬁfﬁg@r gf‘@ﬂidﬂkpno_ﬁ? rgquqqeﬁcpwﬁep ﬁ&%ﬁ‘#pﬁq{@tm?he

sel ected cat ghisdtichiiddtionSeithd eBpfi6d siBsfBamSsritid coRpsASHEE that the
catal yst action sites are available to the mgrating sidestream snoke

conponents. This Agymertianed abovee theapxygensioragel andsdorwrsestaboxjdeat er t han

30m in certal; | Lf . t a) articl are.qroperl

i st ri bureq. PCaBE SRR iy be it B el torRl'd Bisklrstl 51 i elar
conponent oxbsigeiwirich | 4t theserlnperatsrer gfrths boeding tigarettd, iebosrteeetoiaim oxi de
is one of _the few .oxides which can performboth functions of the

i nventi ofP nmﬁé@k%@e hperfonm s, C@W@W'XN&%JHGrC%FhFa@WﬁHETQSWmt i on

catal yst_andpg ag@gﬁgdegg@ of a RAURPEAYSuPES U'BeRGhTHBR bf GthgP can achieve

dispersible forms of cerium which is applied in solution or sol to the sorptive
material and which is converted to cerium oxide at the high temperature of the
burning cigarette to then function as a catalyst. For purposes of describing

30 the invention, the term catalyst is intended to include any catalyst precursor.

The catalyst, such as cerium oxide, is used in combination with the

adjunct material. It has been found that when the two are used separate from
one another or in spaced apart, non-adjacent layers, the ability to control

sidestream smoke is greatly reduced. Although in certain arrangements,
-16-
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-17 18 March 2005 size required for the adjunct. The ceri g Q¥icH®00§ used
in a first anbunt as the catal yst and a second anbunt as the adjunct in the
treatment conposition. Such amounts of the cerium oxide correspond

generally with the anbunts used for the catalyst and adjunct in accordance

Wi th other i@l’ﬁ%tsiqﬁ%i eéﬂ?gn%ok&‘é%ﬁfr?f’éhﬁ@eﬂﬁﬁ@vé’@ Fsrlé?erhﬁfyathe 'c@?d?y(é?gs The

cerium my b S a SO I on di spersron, such”as a cerium oxi de

sol, or the bijgantlly sijaterethd aﬂhhet melteuad:tThstoanutmé achieedd by coeolite. |t
is then dried and fifed to prow

e ceriumoxid orglragesgt,grfa stof t he
adj unct mat emlfa?l"nQ\AH@@afm@llﬂi@ﬁngino%drﬂ%w&'@%t SrAdIYNCLPNRCUG /inct 10
t b
Tess than 1npuehd i AT viln £ ERtesTa)er oRRRIAE BRIV OaNG SERITENN 2y
range fr@n alepreghatihg the/Cetalygt withighar drethepovous siarfaceisaof tbqadmctarto cerium

oxi de and zeollte content.  The Fr eferred relativ rﬁ t| er| m oxi de
fixed to thebiR@abput thgdasiiRySUFRTSINGBIFRBIaa8,S0 i‘ﬂ)% (1 RE? aSed on the

total 15 equgwa&afgg %rb&ﬁlé&‘fh%@n@ﬁgf&@%ﬁ%ng%h ehiay bR peef mrmtmt hod

for making the Co uct xed on the surtaces of
the zeolite tothéesombibation of Meamygendsltmggwmndmgeatdeﬁopme@itoml i cation

S | No. 10/ 242,675 titl F ki
Mezzlrgporous %‘%@F‘?%Pgﬁalﬁ?ﬁbg t&%ﬁﬁ g%@*o"%é} ”{’a @‘}U'ﬁ%%ﬂ) f@?tr of
whi ch i 590 ”C@hﬁgr?@étﬁﬁ tP&itﬁie"r‘nt B el athsin sPlokBQyEiReR ofhd dhhRsbteristics

specification manuf acture of the conbination product is FFOVIded I n
the above appf theatiganettef Sucte@ddntloﬁalraﬂcbm\eamaytbﬁernv@dwa)wﬂbéheﬁr@a rIIemnvoI ves

maki ng a catalytic..cerium de oa par havi ng
at least 1 o8 p\%\“&ﬂtoré‘lse é’ggfedggé ilte@ntghﬁg{ﬁirgﬂb gc s of the
zeolite part pgulseitRalBicr é(iﬂlthéW@ﬂO%ﬁf@@l&bWtIfﬂpa@ﬂﬂe vyt o &id abiligxi de
and zeolite content. In one aspect, the method generally conprises the

steps of: | ) otmaﬁreatﬁgarﬁﬁomﬁlondo trgat the @da%tream::‘;mk@ﬁarsp@ﬂﬂ@eru um oxi de

the amoult ofmekeBaNso .6 Rbdsyfof Ml GeicRyBlcR il Sar@ sripeisy whict . L, >0

heat treatedgghiele rcoSrhmguﬁg iof cefitiatif tHehadjuRdYhdteriake i Rdttex@mplégheer i um
oxide, the adjunct material may be sprayed or dipped in a cerium salt solution such as
cerium nitrate or cerium sol to impregnate the surface of the adjunct material
with cerium. Cerium oxide may be prepared as a separate fine powder which
20 is mixed with the fine powder of the adjunct material. It is particularly
preferred that the powders have an average particle size of less than about
30um and preferably less than 20um and most preferably of about 1um to
5um to ensure intimate mixing and co-mingling of the materials.
As a general guide to selecting catalyst particle size and surface area,
25 it is appreciated by one skilled in the art that the selected catalyst has a
surface area which is such to ensure that the catalyst action sites are
available to the migrating sidestream smoke components. This may result in
catalyst particle size being greater than 30pm, in certain embodiments, if the
catalyst particles are properly distributed to achieve the necessary degree of
30 sidestream smoke component oxidation.
It has been surprisingly found that the cerium oxide is one of the few
oxides which can perform both functions of the invention, namely as an
oxygen storage and donor metal oxide oxidation catalyst and as an adjunct.

The porous cerium oxide particles can achieve the surface areas and particle
17-



-18 18 March 2005 position thereby, the colloidal dispersipoyapntdtgsout er
surfaces of the zeolite; and ii) heat treating the slurry firstly, at

t enper at ures bel ow about 200C and secondly, above about 400C, to fix the
resultant ceriumb5 oxide on the outer surfaces of the zeolite particul ate
material, to provide a free flowing bulk particulate. This product is

avai l abl e from AMR Technol ogies, Inc. of Toronto, Canada. Alternatively to

this method, sizéqegdirededr tﬁ@la{dn\cf—‘. Thé ebfigm dxide kausdidinedfirshamonnt 8§ i on of
ceriumsalt and dried and heat treated to formthe 10 ceri um oxi de on the

surfaces of theecaatyst and amacend amouriasshg geivnst by thgdreatmeabenpagition. oxi de

cuat |y abovSusheembdys BPHE erlim ORI R0t BEReRly U PecimbBiBe 2 1 o2
functions, nmoséd dptheRataystiand adjutididn asygeande pith\atidereasgectsoithe ar ound

the burning coal. 15 Although the treatnent material, having a porosity
| ess t han® ab#ention temakeryp the toial loadingual |y 1ess than 30 Coresta units,

al lows | ow amount gyafcagim fayHd fohRiatéd b R s5&r8lon, béh 93 %9en
gg an Hg‘ ? 39 aat |

donated by the oxygen stora onor netal oxl de oxl on catal ysts
suppl i es suf tedumndxide goicor the likes and appliec tethe adjanctimaterilisach ase. Thi s

was quite unexpect ed. treatnent, 20 materjal,, having a porosjty | ess than
about 200 Cor8eitg. Etn'ﬁtté‘?n Qﬁﬁéﬁp‘gifl& fg/prav Q%'%H@@%&" ﬁ'@&ﬁaﬁ.%% o 30
Coresta unit i g : : : ' i.dation
catal ysts an?eaé?lgﬁgﬁ?%&cwdnyh nﬁ?‘%ﬁ%ﬂug{lgﬂg?:ﬁ%ﬁg\% ail'leh@@ggls dééaiﬁ'l‘ rgﬁ of

sor bed sl@lessudaces sokb asaurtaces s zeolde dheaverageapardicieatize maydresiess t hat

e, SO s oSyl o G oG RS s BRERL

further convegheabb®t 19810 7584 BY W 88'ch e tétra?eﬁéigéléhﬁgeﬂidmtdiﬁi terial

by sorption. It Is appreciated’that the material na e used as a double or

mul ti pl e w apndzesliiescantentl The preferradpeladive asmaumt® ot egriwm apideiveddo

cigarette hayin pventional. cigare apak, Jt i.s gl so appreciated that
30 dependi ngY%g%&ﬁﬁ@%owgthm%gp't’ﬁ(ﬁ%gf}%/ﬁgy [ gihtiqaspﬂﬁrﬁ@p&p%it and
adj unct yer k egaiviarint cBAIMAIX@E nd EB6litBUantsHtbust i bl e treatment nateri al

may, in conmbination with the rwg}{eﬁn storage and donor netal oxide oxidation

catal ysts and adj drrefereechinet ynaking tiie eorabisatien praduch ehcerium wxidenl e
paper which §o&8 oA%he surfaces of the zeolite is described in a co-pending United States
patent application Serial No. 10/242,675, entitied A Process For Making
Metal Oxide-Coated Microporous Materials, filed September 13, 2002, the
20  subject matter of which is incorporated herein by reference.

Although a detailed specification for the manufacture of the
combination product is provided in the above application, for ease of
reference, the method generally involves making a catalytic cerium oxide-
coated zeolite particulate material having at least 1% by weight of cerium

25 oxide coated on outer surfaces of the zeolite particulate material, based on
the total equivalent cerium oxide and zeolite content. In one aspect, the
method generally comprises the steps of:

i) combining an amount of a coiloidal dispersion of cerium
oxide hydrate with a compatible zeolite particulate material to form a slurry,

30  the amount of the colloidal dispersion being sufficient to provide, when heat
treated as per step (i), greater than 20% by weight of the cerium oxide, the
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-19 18 March 2005 affect the flavour and taste of the nmai m#Maam200dke and
does not give off any undesirable odours in the sidestream vapours. Such
non- conbusti ble treatnment naterial as formed into paper, having various
porosities, may conprise clays of various categories commonly used in

cigarette paﬁ@%iti(% fRpbbR.Ghe CBlloigHdIsETsiodhcorPBRl sLiet SurfdcRssofalie begiiteed cl ays
sur

havi ng | ow ace areas. Non-conbustible carbon material, such as carbon
fibres, and amdam c nmaterial, such as ceramic fibres, nmay al so be used. The

the burning oi garerte Boal Nes PhatiIhe STt e SrmdiaRies BRRFLT: o1 75
preferably nggeniotioeCaard@siondhe BBové absiefl0°MaYo firrke resuastketim nor mal |y

in the range of about 0.04 mmup to about 2 mm but preferably not exceeding
about 1 rBm i oxidaiopkthe eutermwsfacae of theazealie padisulaje s1atadal o RioMideR bas

paper maki ng processes \W.th heat treatnment or by processes involving heat
treat nent 15*@'&'5'9%&@" Hén'ét'(?Pt%g%d i n aforenentioned U. S. Patent 4,915,117, the

subj ect matter of ThidghoMicesavaikiiatroMAMRTectireslodies ano. dfyTarehiy, ence. A
slurry conposition is made up which includes the ingrganic non-conbustible

active mat er Canada.rieroativalyta Bismetnod the adiunst siptive maietalinay Be gani c
oo s bS] s e

is then aged erature to evapor e organi cs and

devel op fgher ednurh axitieoos tras surtdoesafitioe sbiptive meateriblavi ng a porosity that is
| ess than about 200 Coresta units. Unlike naon-conbustible Pig_h porosity
material s, the mafBeOXVIemSIORISARSAGEPE il xidecoridation FtAVEbL 200

Cor est - . _ : . \ Chi
por o1 ty- 1 oAbl of Redsh Mol BFERUSR BhoSFaBIdeT ILaRY SdRuarE. LD
paper (great Surgrisingly GOhabeen found tha) theadoriated exyharofumatiens, ineost

_combustible tr, t material. Th hi ity - tibl

BSBeanaﬂsp'eaeﬁrgpééta rffiﬁt@q?%xfée'éﬁmwp%@ﬁffégr{eﬂEﬁFo"th%ﬁhp?ﬁyré"ﬁE c‘éfétfﬁilsahd ©

resu | In H i SI ess
g Aghé&gqﬁfheoﬁéétﬁdéru nﬁsdl}gﬁémﬁa&mg?, [ﬂggﬁgy leBatndiRabsutPdesi ty

t han about 20 esta units. sequent | ow porosity,
non- conbust i Bloeesiapwits and usaatly essdhaw 80 Gdrestarunitspatiows mwpariountsof filling

et v iy b8 g o e o e Y BBlaslrSR - o
18 March 200gnqd donor metal oxide oxidation catalysts supplies sufficient oxygen to ensure
a conventional free-burn rate. This was quite unexpected. A treatment
20 material, having a porosity less than about 200 Coresta units, and typically, in
the range of about 0.5 to 30 Coresta units, with the oxygen storage and donor
metal oxide oxidation catalysts and adjunct in combination, is sufficient. The
oxidation of sorbed sidestream smoke components are at a suitable rate to
ensure that visible components are not released from the material. Any
25 components which might be visible on leaving the material to atmosphere are
either further converted to non-visible components or are captured in the
material by sorption. It is appreciated that the material may be used as a
double or multiple wrap. The material may be applied as an outer wrap over a
cigarette having conventional cigarette paper. It is also appreciated that
30  depending upon the porosity, certain combinations of the catalyst and adjunct
work better than others.
The non-combustible treatment material may, in combination with the
oxygen storage and donor metal oxide oxidation catalysts and adjunct,

comprise any suitable essentially non-combustible paper which does not
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It is appreciated that the non-conbustible treatnent materi{g Marel 2085
designed by virtue of altered thickness, altered pore size or the like to
permt sone sidestream snoke to perneate through the tube. This action nmay
be desirable when the snell of a trace of sidestream snoke at the tube

surface is § ' t I 1 Hjﬁjlét'rm égﬁ@tg@bﬁmterial

I s desi gned %@ﬁe:ﬂ?%réﬁﬁot%g@ﬁégeﬁﬁn%%ﬁ%n théen %?scar ed. This
feature optianyzesdésiabiiestiqursiim tie sidestséamdppouts. Such moe-cdmbustibls where a
m nimal thickness is required to prevent sidestream snoke. .breakthrough on a

singl e use peatmentamatanal asiormedniraare %’Fﬂ%Y"’,‘r_'qq?epqu@Q?ﬁ'éH?ycorrp_osi tion
of oxyaen 10,4 iae.50( I8AGls EREBISK Sy RH AR agirsgapand 2d) unc

may be sinply sprayed’on in accordance wth stiandard techni ques both sides
or eithers simanofacturenswcmas tha béntonitd slayaoe tnepteshclays haéng fow isegace wr apper

f As shown in Fi 1, the subsirate 10 i in th
G r6cti on of atsapo Moo hUsUES datar materal ob R uocn eSO RIS e 2,
nozzl e 16 onjasdy Aﬁ_bhséébééréﬁfi?ﬁﬂ%ﬁéﬁggréwd 86 LBe@OPhé ABnEBmbuistible s dri ed

on the substrate. ernative nmposition may be extruded as a film
ont o the surpaper isphisicallsstdble attheieldvatedtemeperatures ofithe-RgniNgst i bl e
substrate. As shown in Figure 2, a filmcoating device 20 contains the
slurried tredf osition 14. The filmcoater 20 lays a thin film 22

on the %gfstfate e %Ba%h?dhétiélecﬁémmé?ﬁrﬂaieﬁé]es graferiohpmaak imorow 12. The

filmis ied to provide a coating 24 on the substrate 10. The coating may
al so be achi shaat where the sheet mpp have edhickaessigorana)iyrinithe ranger ef abouthe

30-" A doct or O S EEBL ot Bt ErePRBbl T gRedf BhofP 1 3Mmitte, D' Fhen
l'aid onto thigkness! The shHeeriaybe madd bysiana®d dontihbeusipapermakingf arrow

12. The layer is then dried to forma coating 36 on the substrate 10. Al so,
t he conposi t Pesesses wihouthes) treadmentonit prosesses ipvolvinghgat Siegément ¢ he

Yol er 3P or Sueth 8 BBSE R in ABIIERRR §-5, AR WY 11 he RubleL 0P 1 5
passed in t hmattef of suchpicess beinglincdriporatad herels byrreferender A shifinand 40
whi ch force the Ia\t/ier of conposition into the substrate 10 tq thereb

. : 1o y
i npregnat e ceMEPPSILIERISMECeURWRICEARFUARS FEnPBEIANIORON-REBOUEHDIE ACYS ot €.
-21 18 March, s, forl-SorRbaStiE AfEre! tH¥{ B&ﬁbﬁ&ibﬁéandié‘céﬂ%@oﬁéﬁts? hat
vari ous other coati'ng processes, Including transfer codatlng processes, may
be used for Th&ishgnt dempositivmisformet éntoa pretutsoe shestewhichns them aded & ansf er
coating é)r ocess

a | ar T"' sheet or other suitable shee e used to
transf eré® cBBﬁ‘W&t%%@?rﬁlﬂﬁ 13 evapokale, _Wﬂapﬁs'ar@t&@h% ¥%&rface of
Shoet may. noPOPLBGTUCLEE 10ty et By g st e e o ey ™ ©
physi cal st r Eomgdiacnisadinike sohezonbsustible, bigheporosity materiads, the material

having a porosity that is less than about 200 Coresta units requires a lower
concentration of organics to achieve this porosity. In another embodiment, a
25 very high porosity, non-combustible paper (greater than 200 Coresta units)
can be used to make the non-combustible treatment material. The very high
porosity, non-combustible paper may be coated with the treatment
composition, filling the pores and resulting in a lower porosity treatment
material that has a porosity less than about 200 Coresta units. Subsequently,
30 a low porosity, non-combustible paper may be coated with the treatment
composition, filling the pores and resulting in an even lower porosity treatment
material, for example, having a porosity of from about .5 to about 30 Coresta

units.
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A further alternative is to incorporate the treatnent conpofs fiaff 20060 the
10 manufacture of the non-conbustible sheet or the |ike. The conposition
may be introduced to the substrate furnish as a slurry. Wth reference to
Figure 5, the treatnment conposition in the furnish 42 is stirred by stirrer
44 to forma slurpys ?gprte@%té@%ﬁﬁe naﬁ%gﬁ'{ﬁt'fsfibﬂe' Pedtm@AF ri2téred] mhay bee
conventi onal substrate nmaking manner and I's laid as a |ayer 48 on a noving
conveyor 50 tesifnednbyvirtusof aitared shickrisgaakered poae eizessr. thadika to peahit t he

L ' ' ted | t he fi |t i 1 terial which
Iy be 8 papSoMB SHRRtEATNIBOREIO BerBeate ntighehBduns, dhisrtoRdR ey el ent
conposi tion Retinane whHRABRWII & Liracd ot siabStréa ShfoketatitRe fise S@ieis

r
cigarette paper wap on tobacco rods. For exanple, the conposition may be
appl i ed suchdesiréd/bp thesgmakenglhd nen-gombustible treadment maiterial i§ designedit er

bstrat t t [ f the i bsirate. th .substrat
or e appl +ed PIFtSRDN Db Be e HOE ABR i BER R ded o BAtrd BBURIRRR hou°
bet ween the {dsdigs Hrord B sthadpoifteILbE tficKRssighdtt dwdidimal tHidkhelsBiigkness

of conventional cigarette paper so that the double wap does not add
appreci abl y tesiuined to\psevent silestiean siopke heealdhroughosta single use basigi | y

handl ed by cigare ' | yth r LL.OUr , e

t obacco rod 54 hai&%%@%ﬁ%ﬁa%n?ﬁimﬁr ’ﬁgr}g‘%éh%gfgor&]ﬁgg#'ﬁﬁﬁ? _Ogﬁqéé{]i al as
a paper {§ Wsrpags ahd eopar Aigtdl oxiddokifaticroestalyst afkd agjuneemaytiad simphf t he
paper. Conversely, as shown in Figure 7, the non-conbustible, paper 10 can
be applied wePHRYEHONCBACCAangewth slandaidiechniqyes patesides pheitheiude

adj acent the C B | ' 8 and
25 pr evi ous ! Arop ehfiible sgSiee turitt FRl Ul 3ol yRARIS: et torin.

non- conbust i psashpapeinsigerean the Subdtrate pd@pie rconbéyethin the divettion bearrow

I ntermedi ate coating 18 nay be forned as a single cigarette w apper which

rey ,
is applied t &2t HOeGFARRMNIQHH4 iusprayed as Rsiurry By sprayBezle 26@ntather nati ve
i's shown d n EiQure. ; b ' conventi onal
ci gar et t1e5 paglé?b'ou. Q&V’(Qﬁfﬁwga?O%d\%gﬁpﬁ?n\élﬁﬁggﬁgt@%%ﬂ@ét% ﬂg%\éc)tgbonbust I bl e
t L eat ment I paper SAltefnafivglyy ﬂ}écomnr)]disiﬁ(b‘ren‘talydm marUdadcnaogﬁlm iong) thecor pf)r a'éed
therein. It is appreciated al so that, treatnent paper, e H applie
directly to §H@3‘F£Bfa Sr'qdﬁﬁ aeithes side %fﬁgﬁé@ﬂeﬁ%&?W'b];@&g%@% ?ﬁ in the
art, the afo r | &H 39 ' ke
freatmont - commaunyh £l B AT Lolfing dovitb ) Elaps Ml SUAR FEMMaT cct 10
t he | oadi ngscpmpositied 1dndrhenimoodter 20 1aysraphdn tike 22a@n thetsabstrate t®d. For
exanpl e, .t Wo _Qr nore waps. .t h .various | LN of the conposjition, on
ot s 2 "orRiaB alershin e dlisud of SO TR e BPBNDed de. i <
reduced, nakiagting24 bAdhérnbseatel @) FRS bEatingihk alyb&hchiboss bywamé.at i ons,
it has been surprisingly found that sidestreamsSnoke is virtually

el i minated. APPNGROR2BvAS Shewn IHaiguTeydr SheslurHed isatment earepesiiiareiv isnal
cigarette, agnSROshlafdrBY 6n the ANBPES! W&o knite 32 determines the

thickness of a layer 34 which is then laid onto the substrate 10 which is

25 conveyed in the direction of arrow 12. The layer is then dried to form a
coating 36 on the substrate 10.

Also, the composition can be impregnated on both sides or either side
of the non-combustible substrate. Impregnation is achieved by using the
coating roller 24 of Figure 4 and the resultant layer 36 with substrate 10 is

30 passed in the direction of arrow 12 through pressure rollers 38 and 40 which
force the layer of composition into the substrate 10 to thereby impregnate
constituents of the treatment composition into the substrate.
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conventional ashing characteristics even though the non-conganchl2é0paper
has a porosity | ess than about 200 Coresta units. In respect of prior art
devi ces which provide a tubular material or wap placed on the cigarette,
there is usually an additional paper material or the like 20 applied to the

exterior of the tl&'PﬁaIEBuﬂﬂeﬁtg&&g?&l@%%ﬁﬂi%Yhé@ﬂ‘tﬁét'va@i@u@bmrbdétiﬁgusiOn

to decrease free-burn rate an give off | ess sidestream snoke.

Contrary to piocessemmdlading transfereoatiog processessnay besgeddor makingrithal i n
the f f t ub . ich al.l h ' | ™ b

bt convent | caRtEnEGIaRal ofdbe dveRtion: To tiF P EER A BEHrofk g8 BMYE O, al "
25 manner i ngludiagd draluitdBResRice thdPhé DSed tanamitoea Raamig compositibhe

applicant's 1 nvention provides a treatnent material that nmay be substituted
for the & gafremttbepdylar "sheehto thersusiace®f he sulstrate: dhisfypeaiof ansies t obacco

to burn at convent.ional ,free-burn r S iV S nmoke in a
nor mal  manne$OAtAGS LSS when tﬁﬁtsgpﬁﬁét%t ‘?@%? g%{yf{img%%@& @k\i Q%SPI?B

conponent s 3Qoaﬁif§tsf@b6rﬁp@§itibﬁguélta@hgém PAMRIH Charachisticof ine paper
substitution cas€) and decoupled from of the nmainstream snoke bei ng

gener at ed. Toi $hedi€oupl i ng of the treatnent activities fromthe nmainstream

snoke production . Si 4 alal ate
ack i hto the mi AdutaghatsiBReR 5 IGMERPARDIE FalREATEomeOsHBR inihg®
flavour gnd fasuadigre ofiBe ndR-ddritsUstiBROShdetor trikuliie. | The commeosition snayeam
snoke a significant amount of constituents which are nornall ot there in
snoki ng a ci Bainifaduceddathe subsirale iygishaas SiHiRe @8??]56%&%%9 %a"l;/'gﬂ'ée or bed

Y e ey B YedRieR oBimpokfith it heRinish 28 8 cliR A By shriefuaRg fimp A var 4l Y

t o at nosphere. erei1rsn physica ructure o
treat ment naglarryah tivdiaeitk 48uTle glungds traheferregiaih dde conyentienaksubstratesul t ant

reaction products back into the cigarette tobaccq thereb Qi di ng, any
signi fi cant HakigGmapRet and islpid %ﬁ]g layes 86N 3 MeviRg Frﬁ’i“f?é%lr gﬁﬁpgﬂfﬁﬁme It is

appr eci d ' t ' %‘ﬁ‘n ; t ment
cgfrpos: ﬁ%n féﬁﬁgggagﬁ%@%ﬁ%gg%gﬁae nont-hégr ust%ﬁb{:gﬁgé%g?rﬁgsfe vari ous
procgss: ng airtd:lsrpa)rdt_ed intt?efﬁaltt:'ﬁtﬂ'@t rriajelﬁm wmq?mwcb&apbpei piadact t he .
articul ar application o e treatment conposition. Such processing aids
Uncl ude | an RBPFW@ a#ﬁf'@“."ﬁl'%?%%ﬂﬂﬁﬂ%“&ﬁ%@ Nt |copIRgsition; keglwaena ,nOEé?boxy
methyl cel L ubampustidieubSha®! 18ydiado Mrieh dotiBRSciBaredeibe Wrp ghues, var ous

15 types of ndi ng clays, 1ne ers, whiteners, viscosity nodifying
agent s, i ner tobiaicho oods. nEorexathpleutite camposidvammay e appliedsuth as by

nt i t1 i SRV ANk PRAS R 08 GulprSubsErporr t exkyfel o K.
subj ect matt pinePsubbiraB. IGndtehelwo SubRiraRisadreGppYed & ficcBaccERRPiheat | Ng
agents may al so be enployed to carry
composition as a layer is sandwiched between the two substrates. Each
substrate may be of half of the thickness of conventional cigarette paper so
that the double wrap does not add appreciably to the overall diameter of the
25 cigarette as is readily handied by cigarette making machines.
With reference to Figure 6, the tobacco rod 54 has, for example, the
non-combustible treatment material as a paper 10 wrapped therearound with
the coating 18 on the outside of the paper. Conversely, as shown in Figure 7,
the non-combustible, paper 10 can be applied with the coating 18 on the inner
30 surface of the paper adjacent the tobacco rod 54.
Anaother alternative, as shown in Figure 8 and as previously discussed,
IS to sandwich the coating 18 between non-combustible papers 56 and 58.
The papers 56 and 58 with the intermediate coating 18 may be formed as a

single cigarette wrapper which is applied to the tobacco rod 54. A further
-2,



20 the conposition into the non-conbusti bl e substrate. Suitia&chebognts
such as water are also used to dilute the conposition to forma slurry so
that it nay be spray coated, curtain coated, air knife coated, rod coated,
bl ade coated, print coated, size press coated, roller coated, slot die

coat ed, el AN ARld Afigfhol bBabld o & GRREATRUSL I b e

substrat e. In e COITpOSItIOﬂ onto or Into the
non- conbust i ddrventieatoigretiepager 60. Oveptred esralgngional paper 68rig thehoh+ om

about 2.5 g/n2 to about 125 g/ ne. Mst_ preferab the |l oading is.in the
range of aboimbusiiblg ireatmeetmaper :58(5’?31:,‘&? 599(@1‘ h{%@%at&e cﬁgﬁ’c‘?éﬁpnby

wei ght, the . - | ; i 10% to
500% by wer PO RO SrBYT P ApATBplatetE b kA Baberse BEIe 57 he
treat nent 9(Hm?gﬂtdimmtléwbtheetobhei@Hd)ﬁd.@ ngshare repr esenthat ive folr isi ngl e
wraps, it is understoo . onge._ski in the art that these total |oadings
may be provided vﬁ«ssrﬁ@meﬁ@éeqe)?vms_ogﬁk'ﬂm %'iptb? a?ggm OREd ch 2005 The
sidestream syBlRanRAUGE PRIV $itibQfedrh SHASHE ARt KoMPOSItIORWhire| UT Iy

of the conposition. e slurry nmay be incorporated in the furnish of the
non- combust i ¢l entorsawra miay benariedapitie respek! iogthprioadiegs pravided ardithed ont o

th b [ ti [ [ t
by var | bus. | RUPBEHaEWaps et R G5ERE T o o FRRGHIG. AR or Mol iEes, rea "
average {par tyyfh %?ﬁb IdaRinds'6F thik ¥bMmposiionNof BBtH sifes opfhelrifs, Araytise about

30m and nost preferably about Imto about 5m The preferred rel ative
amount s of cased such thak the loadingdoaneside isneguced.gpaking oating applicatiop 759
nore preferably fromabout 10%to 70% and even nore preferably from 10
about 20% t o %by wei ght based on the total equival ent catal yst and

adj unct content. WRAMMNEST these ebmbiratonsfit Mas bees sarmrisiigefyundahat he
I nvention for treating 15 sidestream snoke is denonstrated in the foll ow ng

exanpl es I | t sidesteamismaeksdis virtuallyslistinatedaAtithe sawel thng ihe cigaipite s zgr e ) in
ot ey 2
Frvat merk® et grin S8yl oBrede” RRRBUATH Figde T, aehitfitffales 20 The

substanti al ggHertibnai dshiideharagirigtitsevantiough the nonvombustisle pagsr et t e.
Conpositions for the treatnment naterial are found in TABLE 1. Each sanple
listed i n TABREAPOsRSIIPAS thafeabat 20 (eresta units.

In respect of prior art devices which provide a tubular material or wrap

placed on the cigarette, there is usually an additional paper material or the like

20 applied to the exterior of the tube to provide the necessary control on oxygen
diffusion to decrease free-burn rate and hence, give off less sidestream
smoke. Contrary to this, applicant’s invention provides a treatment material in
the form of a tube or wrap which allows the conventional cigarette to burn at
conventional free-burn rates and give off sidestream smoke in a normal

25 manner including that generated by the cigarette paper. Also, the applicant’s
invention provides a treatment material that may be substituted for the
cigarette paper of the conventional cigarette and allow the tobacco to burn at
conventional free-burn rates and give off sidestream smoke in a normal
manner. The treatment material treats the sidestream smoke components

30 externally of the cigarette paper (or tobacco, in the substitution case) and
decoupled from of the mainstream smoke being generated. This decoupling
of the treatment activities from the mainstream smoke production ensures that
sidestream smoke components do not permeate back into the mainstream

smoke to affect appreciably mainstream smoke flavour and taste nor
-23-



25 15 wt % Processing Additives 40 w% Filler Cay 10 wt % CoHgMdfthIohscate 5
wt % Bonding Clay 20 wt % Zeolite 30 10 w % Ceri um Hvdrate (I npreanated) 100
wt % Total plus 5 wt% Cerium Hydrate (Coating) 18 March 2005 TABLE 1 Sam

| ePorosity (Coresta Units 111.7 210.0 39.8 47.6

introduce into the mainstream smoke a significant amount of constituents
which are normally not there in smoking a cigarette freely. The sidestream
smoke components may be sorbed by the treatment material, treated and
then allowed to permeate outwardly to atmosphere. There is nothing in the
5 physical structure of the treatment material which would direct the treated
components and resultant reaction products back into the cigarette tobacco
thereby avoiding any significant alteration to taste and flavour of the
mainstream smoke.
It is appreciated that depending upon the manner in which the

10 treatment composition is used and applied to the non-combustible substrate,
various processing aids and mixtures thereof may be required to facilitate the
particular application of the treatment composition. Such processing aids
include laminating materiais such as polyvinylalcohol, starches, carboxy
methyl cellulose (CMC), casein and other types of acceptable glues, various

15  types of binding clays, inert fillers, whiteners, viscosity modifying agents, inert
fibrous material such as zirconium fibres and zirconium/cerium fibre such as
described in U.S. Patent No. 6,790,807, entitled Zirconium/Metal Oxide
Fibres, issued September 14, 2004, the subject matter of which is hereby
incorporated by reference. Penetrating agents may also be employed to carry

20 the composition into the non-combustible substrate. Suitable diluents such as
water are also used to dilute the composition to form a slurry so that it may be
spray coated, curtain coated, air knife coated, rod coated, blade coated, print
coated, size press coated, roller coated, slot die coated, technique of transfer
coating and the like onto a non-combustible substrate.

25 Desirable loadings of the composition onto or into the non-combustible,
treatment material is preferably in the range of from about 2.5 g/m? to about
125 g/m® Most preferably the loading is in the range of about 2.5 g/m® to
about 100 g/m% Expressed as a percent by weight, the non-combustible
treatment material may have from about 10% to 500% by weight and most

30 preferably, about 10% to 400% by weight of the treatment composition. While
these loadings are representative for single wraps, it is understood by one

skilled in the art that these total loadings may be provided with the use of two
or more wraps.
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58.3 67.0 710.1 5 The prepared cigarettes were snoked in a 4 gagaradosnoki ng
machi ne. The anount of sidestream snoke was quant'rfied visually on a scale
of 0 to 8 O being no sidestream snoke and 8 bei ng si destream snoke as

generated by a conventional cigarette. The results for the sanples of Table

i S PO0H 5o THS tgai GOk iy ToRiesiipRageeiohadiy'asi oo
water slurry of the composition. The slurry may be incorporated in the furnish
of the non-combustible wrapper in the wrapper making process, or is coated
onto the wrapper by various coating processes or impregnated into the
5 wrapper by various impregnating methods as discussed previously. The

preferred average particle size for the slurry is in the range of about 1um to
about 30um and most preferably about 1pm to about 5um. The preferred
relative amounts of catalyst fixed to the adjunct may range from about 1% to
75%, more preferably from about 10% to 70%, and even more preferably from

10 about 20% to 70% by weight based on the total equivalent catalyst and

adjunct content.

EXAMPLES
The efficacy of various embodiments of the invention for treating
15 sidestream smoke is demonstrated in the following examples. It is not
intended, however, that the following examples are in any way limiting to the
breadth of the appended claims.

EXAMPLE 1

20 The treatment material, in the shape of a tube, was placed on and in
substantial contact with the cigarette paper of a conventional cigarette.
Compositions for the treatment material are found in TABLE 1. Each sample
listed in TABLE 1 contains the following:

25 15 wt% Processing Additives
40 wt% Filler Clay
10 wt% Calcium Silicate
5 wi% Bonding Clay
20 wt% Zeolite

30 10 wt% Cerium Hydrate (Impregnated)
100 wt% Total plus 5 wi% Cerium Hydrate (Coating)
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610.70.9 79.71.2 The test results of Table 1 are based on &g Mareh a0@s of 3
cigarettes 15 neasuring the nunber of puffs of each cigarette, the

si destream snoke emtted and pressure drop. The test results clearly
indicate that all conpositions 1 through 7 work satisfactorily in that the
visual rating of 2 or |less for sidestrggpesfioke reduction is considered
accept abl e. Readings of around 1.2 or"TesS are considered to be
exceptional. Readings of |less than 1 20 indicates an al nost inperceptible
stream of sidestream snoke——26-—18Marech 2005 EXAWPLE 2 The treat nent
material, in the shape of |a tu§§,m§1%s pl 'ﬂ‘ﬁﬂ 0 substanti al contact
with the cigarette paper af _a conventional cigatehte  donpositions for the
treatment material are found in TABLE 3.|Each 34dple 5 isted in TABLE 3
contains the following: 13 wt % Prbcessi ng Addi 10¥es 41 [to 47 wt% Fill er
Clay 4 to 10 % Calcium Silicate3 10 5 wm % Bondi.@g Cl ay| 20 wt % Zeol ite

4 7.6
5 8.3
6 7.0
7 10.1
5 The prepared cigarettes were smoked in a standard smoking machine.

The amount of sidestream smoke was quantified visually on a scale of 0 to 8,
0 being no sidestream smoke and 8 being sidestream smoke as generated by
a conventional cigarette. The results for the samples of Table 1 are provided
as follows in Table 2.

10
TABLE 2

Sample Puffs Sidestream-
Visual (0-8)

1 9.3 0.3

2 9.3 1.4

3 10.7 0.3

4 97 0.2

5 9.3 0.9

6 10.7 0.9

7 9.7 1.2

The test results of Table 1 are based on an average of 3 cigarettes
15 measuring the number of puffs of each cigarette, the sidestream smoke
emitted and pressure drop. The test results clearly indicate that all
compositions 1 through 7 work satisfactorily in that the visual rating of 2 or
less for sidestream smoke reduction is considered acceptable. Readings of
around 1.2 or less are considered to be exceptional. Readings of less than 1
20 indicates an almost imperceptible stream of sidestream smoke.
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10 wt % Cerium Hvdrate (I npregnated) 100 wt % Total plus 5 wigdMaeeh 2005Hydr at e
(Coating) 15 TABLE 3 Sam | ePorosit~(Coresta Units 121.4 29.7 37.1 410.9
512.3 613.3 The prepared cigarettes were snoked in a standard snoki ng

machi ne. 20 The anmpbunt of sidestream snoke was quantified visually on a

scale of O Mi ng no sidestream snoke and 8 being sidestream snoke
as generate ventional cigarette. The results for the sanples of

Table 3 are proviTtedrestnfont heaterialninfablshape of a tube, was placed on and in
substantial contact with the cigarette paper of a conventional cigarette.
Compositions for the treatment material are found in TABLE 3. Each sample
5 listed in TABLE 3 contains the following:

15 wi% Processing Additives
41 to 47 wt% Filler Clay
4 to 10 wt% Calcium Silicate
10 5 wi% Bonding Clay
20 wt% Zeolite
10 wit% Cerium Hydrate (Impregnated)
100 wi% Total plus 5 wt% Cerium Hydrate {Coating)

15 TABLE 3

Sample Porosity {Coresta
Units)

21.4
9.7
7.1

10.9
12.3

13.3

DO A |WIN | =

The prepared cigarettes were smoked in a standard smoking machine.
20 The amount of sidestream smoke was quantified visually on a scale of O to 8,
0 being no sidestream smoke and 8 being sidestream smoke as generated by
a conventional cigarette. The results for the samples of Table 3 are provided
as follows in Table 4.

-27-



18 March 2005 TABLE 4 Sam | ePuf f sSi destream Visual 0-8 17383128k 862 370
47.60.4 580.8 681.4 The test results of Table 4 are based on an average of
3 cigarettes 5 nmeasuring the nunber of puffs of each cigarette, the

si destream snoke enmitted and pressure drop. The test results clearly
indicate that all conpositions 1 thropggg4wrk satisfactorily in that the
visual rating of 2 or less for si dest'r"E'a'm—?rmke reduction is considered
accept abl e. Readings of around 1.2 or |ess are considered to be

exceptional . Readi n—1 10 indicates—ap—al-nost—m -
st regm of sidestrepm sn@@Bple Puffs ‘Sidestream- erceptible
Visual (0-8)

1 7 0.2

2 8.3 0.2

3 7 0

4 7.6 0.4

9 8 0.8

6 8 1.4

The test results of Table 4 are based on an average of 3 cigarettes
5 measuring the number of puffs of each cigarette, the sidestream smoke
emitted and pressure drop. The test results clearly indicate that all
compositions 1 through 7 work satisfactorily in that the visual rating of 2 or
less for sidestream smoke reduction is considered acceptable. Readings of
around 1.2 or less are considered to be exceptional. Readings of less than 1
10 indicates an almost imperceptible stream of sidestream smoke.

Although preferred embodiments of the invention have been described
herein in detail, it will be understood by those skilled in the art that variations
may be made thereto without departing from the spirit of the invention or the
scope of the appended claims
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Al t hough preferred enbodi nents of the invention have been dasMaichexdober ei n
in detail, it wll be understood by those skilled in the art that
variations may be made thereto wi thout departing fromthe spirit of the

i nvention or the scope of the appended clainms 18 March 2005 CLAIMS 1. A

| ow si destream snoke cigarette conprising a tobacco rod and a

nonconbusti ble treatnent material for said rod, wherein said treatnent
material 5 h@&AMSorosity | ess than about 200 Coresta units and a

si destream snoke treatnent conposition conprising, in conbination, an
oxygen storage and donor netal oxide oxidation catalyst and an essentially

non- conbusti pl e f AnghsidbsticdntisiPoke eigapettd tempasiAgariovasto et asdathon-
catalyst. 10 2. A cigarette of claim1l1, whereln said non-conbustible

treat ment ne€@npustinie Featmenrtgvateyiabfor rsaishiogh wierein saictreggmeant smatedalest a

units. 3. A ¢loar | rel [ | age
particle 55i zgé%? Fﬁé‘é@@%%ﬁ*%%?@@ q:g%it%qﬂ@?%ﬁjéﬂdeegg@a@f%rﬂﬁ? , Wherein
sai d adj unct tréatnteriticompisitiohCsonaprisingah ebirdinationhaf oxygémewrageandn excess
of about 20 n2/g and an, aver_a%_e particle size greater than about 1m 20 5.
A cigarette denq! raetal axidgaida onatalysignehan epserdially soacomiytibiecfinghyup
consi sting of; Wi | | mlled fibres, nonolithic
m ner al base@v‘#&a rlrgﬁ%ﬁsggcgg# %3@@@3@@%@@??b| e activated carbon,
zeolites and m xtures thereof. 25 6. A cigarette of claim5, wherein said
non- conmbysti pl e n}xl led fibres are selected fromthe roug@e consi sti ng of

res, ,

zi r coni W fi % Figargite QFTPE‘@Pi"ul‘N P sSgid E@F'&Hﬁ"’@“\s Uﬁé at@ﬁ%@ﬁtqrf%rgs
and m xtur eShad@iRRdsity of ffork aBBLEY.50 Abofit 30 Cotestafifiie! 1 sal d monol Lthic

m neral based material's 30 are selecte romthe group consisting of
zi rconi um oxi des, titani um oxides, cerium oxides and m xtures thereof.

3. A cigarette of claim 1, wherein said adjunct has an average particle
size of less than about 30um.

15
4. A cigarette of claim 3, wherein said adjunct is a high surface area
material with a surface area in excess of about 20 m2/g and an average
particle size greater than about 1um.

20 5. A cigarette of claim 4, wherein said adjunct is selected from the group
consisting of clays, essentially non-combustible milled fibres, monolithic
mineral based materials, essentially non-combustible activated carbon,
zeolites and mixtures thereof.

25 6. A cigarette of claim 5, wherein said non-combustible milled fibres are
selected from the group consisting of zirconium fibres, zirconium/cerium
fibres, ceramic fibres, carbon fibres and mixtures thereof.

7. A cigarette of claim 5, wherein said monolithic mineral based materials

30  are selected from the group consisting of zirconium oxides, titanium oxides,
cerium oxides and mixtures thereof.
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-29 18 March 2005 8. A cigarette of claimb5, wherein said sedhiche®0gl €
represented by the formula MNnM"MP[aAlOz b SS2 CTOz] wherein 5 Mis a
nonoval ent cation, M is a divalent cation, M is a trivalent cation, a, b,
c, n, m and p are nunbers which reflect the stoichionmetric proportions, 10
C, m nor p can also be zero, Al and Si are tetrahedrally coordi nated Al
and Si atons, and T is a tetrahedrally coordinated netal atom being able to
repl ace Al o08. Si, Awligareite of blaimd, wheoginisaid 2¢olitésaveckepresented bipdhe
zeolite-like terial, has a value of about 5 to about 300, and the

m cr opore sig’ 4the zeolite is within the range 15 of about 0.5 to 1.3 nm

(5 to 13,4). 9. Aucigavelibal plgaoeTOMEr i n said zeolite is selected
fromthe group congis?imn%[hgf@;s.ilica?}.te%olites, faujasites, X, Y and L

zeolites, bewheraidlites, Mrdenite zeolites, ZSM zeolites and mi xtures
t hereof. 20 10,, A ci aret[g)%@of .claimb5, wherein said adjunct has pores to

provi de rfacé’l!?r% Noyalght £alorys  apout 20 ne/ g.

M’ is a divalent cation,
M” is a trivalent cation,
a, b, ¢, n, m, and p are numbers which reflect the stoichiometric
proportions,
10 ¢, m, n or p can also be zero,
Al and Si are tetrahedrally coordinated Al and Si atoms, and
T is a tetrahedrally coordinated metal atom being able to replace Al or Si,
wherein the ratio of b/a of the zeolite or the zeolite-like material, has a value of
about 5 to about 300, and the micropore size of the zeolite is within the range
15 of about 0.5t0 1.3 nm (5 to 13 A).

9. A cigarette of claim 5, wherein said zeolite is selected from the group
consisting of silicalite zeolites, faujasites, X, Y and L zeolites, beta zeolites,
Mordenite zeolites, ZSM zeolites and mixtures thereof.

20

10. A cigarette of claim 5, wherein said adjunct has pores to provide
surface areas in excess of about 20 m?%/g.

11.  Acigarette of claim 10, wherein said pores have an average diameter
25 of less than about 20 nm.

12.  Acigarette of claim 4, wherein said catalyst is a finely divided
particulate with an average particle size less than about 30um.

30 13. Acigarette of claim 4, wherein said catalyst has a particle size less

than about 1.0um when said catalyst particles are fixed to surfaces of said
adjunct.

-30-



11. A cigarette of claim10, wherein said pores have an averggarcfispost er 25
of less than about 20 nm 12. A cigarette of claim4, wherein said catal yst
is afinely divided particulate with an average particle size | ess than
about 30m 30 13. A cigarette of claim4, wherein said catal yst has a
particle size |l ess than about 1.0m when said catal yst particles are fixed
to surfaces of said adjunct. -30 18 March 2005 14. A cigarette of claim
13, wherein 14e rAlcigaretie gfrolaims! Sowheseid tharalativa amouots efcaidhcatatyst unct i s

ranges from . % ight based o t ot al ui val ent catal yst
and adj unct @g%ltpn%m& %d@.& %y f@ﬁﬁg?ﬂp%gﬁqﬂch & %]’%pr nggﬁ%sqcﬁgn ﬂlﬂ ative

anounts of sgital m@wmtcai@?gchﬁd)a@igh@t coitartct ranges from about 20 to 70%
by wei ght based on the total equival ent catalyst and adjunct content. 16. A

cigarette of claim1, wherein said catalyst is selected fromthe group 10
consisting of a transition metal oxide selected fromthe group consisting
of group VB, 1% B, Avigaett&/iof claimB druthereinthel ealativedamionnis afsaicheatatfst a rare

earth netal gxi n i xtures thereof: a_ i xture. said transition
netal oxide W@a%ﬂglaﬁwc 54'19?33@’3@58%?@@?0 1@14’%3’ Wﬁ'gg'i Based PR® claim 1,
wher ei n_sai digt@iteuielentcatalJ3vdnd &djdhcteeontdr. earth metal oxide and a
transition netal oxide, said transition netal oxide being selected fromthe

group consisting of group IVB, VB, VIB, VIIB, VIII, IB netal oxides and
m xtures thereof. 20 18. A cigarette of claim1l, wherein said catalyst is
sel ect ed frohGt heAgigauetie ohsliagnilnwhefein saidhcatalysbis selaciéd feihesgrbapt ed

fromth roup. ¢cqQnsi st af. gro VILIB and VIl netal oxides and.m xtures
t her eof chl r%‘?’?'@gﬂ% %ﬁ?‘&?‘a‘a’imfgg'ﬁﬁﬁ‘?ﬁ%%ﬂe@éf%é'?%efqupa%%“mﬂfur e of
sai d transit upes VBB \and Bsmithl bRides e MidRea th&rsbf & raf® earth

metal oxide and mixtures thereof; and a mixture of said transition metal oxide

and said rare earth metal oxide.

15 17.  Acigarette of claim 1, wherein said catalyst is a mixture of a rare earth
metal oxide and a transition metal oxide, said transition metal oxide being
selected from the group consisting of group IVB, VB, VIB, VIIB, VIII, IB metal
oxides and mixtures thereof.

20 18.  Acigarette of claim 1, wherein said catalyst is selected from the group
consisting of a transition metal oxide selected from the group consisting of
group VIIB and VIl metal oxides and mixtures thereof; a rare earth metal
oxide and mixtures thereof; and a mixture of said transition metal oxide and
said rare earth metal oxide. |

25
19.  Acigarette of claim 1, wherein said catalyst is a precursor of said
catalyst.
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19. Acigarette of claim1, wherein said catalyst is a precigMarch@ogsai d
catalyst. 18 March 2005 20. A cigarette of claim 16, wherein said rare
earth metal oxide is selected fromthe group consisting of oxides of
scandium yttrium |anthanide netals and m xtures thereof. 521. oxide. A
cigarette of claim 20, wherein said |lanthanide netal oxide is cerium22. A
cigarette of claim2l, wherein said ceriumoxide is admxed with zeolite as
sai d adj unct20.10 AZigarete ghelaimd Gowhereinmaiirareieartbimetehpxideds selected de i s

rovi ded as r ' : |. i cigarette of

0l ai m 21, -wnipa¥Eaf BN plonBeTr Searthiltn, vl dapfeBlRIERIE o

fi xed to suréindesxiotesteredfe particles. 25. A cigarette of claim 21,
wherein a nmetal or netal oxide oxidation catalyst is used with said cerium
oxi de, said netal or metal oxide being selected fromthe group consisting
of oxides of precious netals, transition 20 netals, rare earth netals,

met al s f rfom gtoupA digasette whclaim @0ynwherein saichianthainide metal oxide is cerium

oxide.

22. A cigarette of claim 21, wherein said cerium oxide is admixed with
zeolite as said adjunct.

10
23.  Acigarette of claim 21, wherein said cerium oxide is provided as a

layer adjacent to a layer of zeolite.

24.  Acigarette of claim 21, wherein said composition comprises cerium
18 oxide particles fixed to surfaces of zeolite particles.

25.  Accigarette of claim 21, wherein a metal or metal oxide oxidation

catalyst is used with said cerium oxide, said metal or metal oxide being

selected from the group consisting of oxides of precious metals, transition
20  metals, rare earth metals, metals from groups lIA, IVA, and mixtures thereof.

26. A cigarette of claim 25, wherein said selected metal or metal oxide is
platinum, palladium, copper oxide, iron oxide, magnesium oxide, siiver oxide
or mixtures thereof.

25
27.  Acigarette of claim 1, wherein a first amount of cerium oxide in said

treatment composition is said adjunct and a second amount of said cerium
oxide in said treatment composition is said catalyst.
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26. A cigarette of claim25, wherein said selected netal origmimh20fsde is
pl ati num pall adium copper oxide, iron oxide, magnesi um oxide, silver

oxi de, or mxtures thereof. 25 27. A cigarette of claiml1l, wherein a first
amount of ceriumoxide in said treatnent conposition is said adjunct and a
second anmount of said ceriumoxide in said treatnent conposition is said
catalyst. 18 March 2005 28. A cigarette of claim1l, wherein said treatnent
mat eri al conB.i seA cigavettebbotain AYwheregih satd BEMMHen madeddltconfpriseisdrameat ment

conposition. 29. a claiml, wherein said treatnent material
conprises 5 @Mﬂﬁjtcgg{) l(fﬂod%@élt‘”@g@t 3fy {rga {COMPOSYINYy of sai d
treatnent conposition. 30. A cigarette of claim1 further conprising a
processing aid selected fromthe group consisting of zirconiumfibres and

zi rconi uny cesg um A c'it[a"rétte Eaﬁcléi’m 1AWhRPsiR saftFirs AAErR @Srnﬁ'&% fdeg unit

conprising a cigaret clgarette paper surrou ng at acco rod and
anon- contfust ioatingsod dtomeabouts2.rg/mfl 16 abowlui2S gin’ofdaitbireginsertist anti al |y in
contact with said arette paper, said non-conbustible treatnment nmateri al
conprising & %’T‘B‘é@f?rgam 15 snoke treatment composition, wherein said

non- conbusti bl e treatnment material has a porosity | ess than about 200
Coresta units and said treatnent conposition conprises, in conbination, an
oxygen storad@ andl Oigmeirte n‘éclaim dxfudbeocondptising ageroeessing aidiselecteddram i al |y
non- conmbust i bl e finel Hf)orou Fartléu ate adjunct _for said

catal yst. 20N8Aroupep 3' qnugpsf@ 28 AN £IrCopUN&STIUBL fitfesr eat nent

material is wapped onto sald cigarette paper to define a wapper for said
unit. 10

31.  Alow sidestream smoke cigarette unit comprising a cigarette with
cigarette paper surrounding a tobacco rod and a non-combustible treatment
material surrounding and being substantially in contact with said cigarette
paper, said non-combustible treatment material comprising a sidestream

15  smoke treatment composition, wherein said non-combustible treatment
material has a porosity less than about 200 Coresta units and said treatment
composition comprises, in combination, an oxygen storage and donor metal
oxide oxidation catalyst and an essentially non-combustible finely divided
porous particulate adjunct for said catalyst.

20
32. A cigarette unit of claim 31, wherein said treatment material is wrapped

onto said cigarette paper to define a wrapper for said unit.

33. A cigarette unit of claim 31, wherein said treatment material is
25 preformed into a tube having an inner diameter which receives the cigarette
with the cigarette paper and is in frictional engagement therewith.

34.  Acigarette unit of claim 31, wherein said treatment material has a
porosity of from about 0.5 to about 30 Coresta units.

30

-33-



33. Acigarette unit of claim31l, wherein said treatnent na,taem%rgh obfs 25
preformed into a tube having an inner dianeter which receives e Clgarette
with the cigarette paper and is in frictional engagenent therewith. 34. A
cigarette unit of claim31l, wherein said treatnent material has a porosity
of fromabout 0.5 to about 30 Coresta units. 30 -33 18 March 2005 35. A
cigarette unit of claim31l, wherein said adjunct has an average particle

si ze of | ess3g hana ahpiéttedQnit oBBlaind 391 amerdih @aldnadjundt Mdsaarmavérageher ei n sai d
adjunct is a high surface area 5 material with a surface area In excess of

20 nz/ g and partiglesizegef |pss tharn abeut2dugr.eater than 1m 37. A cigarette unit
of claim36, wherein said adjunct is selected fromthe group consisting of
clays, essentially non-conbustible mlled fibres, nonolithic 10 m neral

based materials, gssentiall) on-Cc usti hl e acti.vated cgarbon, zeolites and
e e hedber Adigarand bl R BRI R Whsreln Satf adites aiion SUkadS Srd

non- combusst i Meridl Withh $urki@Sardatn 8Rbesd 620 heJH AP al A9BRgePHtisibisiab Of
zirconiumfibres, zi rconllJ um cer?um 15 fiﬁ%s, ?eramac fIH%I’ es, cgh)ég% fibres
and m xt ur esgrehtardbén 18M. A cigarette unit of claim37, wherein said
zeolite is selected fromthe group consisting of silicalite zeolites,

faujasites, X, Y and L zeolites, beta zeolites, Mrdenite zeolites, ZSM

zeolites and m xtures thereof. , . . ,
37. A cigarette unit of claim 36, wherein said adjunct is selected from the

group consisting of clays, essentially non-combustible milled fibres, monolithic
10  mineral based materials, essentially non-combustibie activated carbon,
zeolites and mixtures thereof.

38. A cigarette unit of claim 37, wherein said non-combustible milled fibres
are selected from the group consisting of zirconium fibres, zirconium/cerium
15 fibres, ceramic fibres, carbon fibres and mixtures thereof.

39. Acigarette unit of claim 37, wherein said zeolite is selected from the
group consisting of silicalite zeolites, faujasites, X, Y and L zeolites, beta
zeolites, Mordenite zeolites, ZSM zeolites and mixtures thereof.

20
40. A cigarette unit of claim 36, wherein said catalyst is a finely divided

particulate with an average particle size less than 30um.

41.  Acigarette unit of claim 36, wherein said catalyst has a particle size
25 less than about 1um when said catalyst particles are fixed to surfaces of said
adjunct.

42. A cigarette unit of claim 41, wherein the relative amounts of said
catalyst fixed to said adjunct is ranges from about 1 to 75% by weight based
30 on the total equivalent catalyst and adjunct content.
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20 40. A cigarette unit of claim36, wherein said catal yst {gMarchi2oesy
divided particulate with an average particle size less than 30m 41. A
cigarette unit of claim 36, wherein said catal yst has a particle size 25
| ess than about 1m when said catal yst particles are fixed to surfaces of
said adjunct. 42. A cigarette unit of claim4l, wherein the relative
anmpunts of said catalyst fixed to said adjunct is ranges fromabout 1 to
75% by wei ght based 30 on the total equivalent catal yst and adj unct
content. -34 18 March 2005 43. A cigarette unit of claim42, wherein the
rel ati ve anoddit s Afciwéﬂe cait af gclaimfdimeeminﬁhe delati\}ejambuntm@‘aid rom about

20 to 70% b n the total al e st and adj unct
content . yﬁa\l{gl&%{‘j ’ée&f@ﬁaég@ml{n%far@eélf f O%éé 62’a‘%ﬂ""6ﬁh&p§§é&j
sel ected fr ofRet Bl th%léfﬁgﬁtayét@lﬁd%fdj%étrcaﬁﬁe'ni' on netal oxide selected

fromthe group consisting oup VB, VIB, VIIB, VIII, IB netal oxides and
m xtures thereof; a rare earth netal oxi de and mxtures t hereof; and a
m Xt ure sai d transition nmetal oxide 10 and said rare earth netal oxide.

45. A cigared4e uAicigauétte uait of 8laim e whiercin sail catblyslistselected frort thee of a

rare earth netal oxid a transition netal  ox id transitjaon netal
i e’ bei ng SR EONS SR o AR R et oree, saieaied Hop e FBUR RNSIT g v | B

VL L 1o RABLo Y, A8, B WIKUET ) BABER an HixifeS IHRALEE btalfbanfl

cla|m31 whereain sald cat a I'S se ecte romt e group ¢onsisting o
transition nmetdl omdedm¢m|>autesdh9reﬂh aricba gniztupe obsaiddtansiionf mgtab ogide! | B and

VI rret om&ies and m turet' greof a rare earth netal
Said rare earth metal oxi

45.  Acigarette unit of claim 31, wherein said catalyst is a mixture of a rare

earth metal oxide and a transition metal oxide, said transition metal oxide

being selected from the group consisting of group IVB, VB, VIB, VIIB, VIII, IB
15 metal oxides and mixtures thereof.

46. A cigarette unit of claim 31, wherein said catalyst is selected from the
group consisting of & transition metal oxide selected from the group consisting
of group VIIB and VIIi metal oxides and mixtures thereof; a rare earth metal

20  oxide and mixtures thereof; and a mixture of said transition metal oxide and
said rare earth metal oxide.

47. A cigarette unit of claim 31, wherein said catalyst is a precursor of said
catalyst.

25
48. A cigarette unit of claim 44, wherein said rare earth metal oxides are
selected from the group consisting of oxides of scandium, yttrium, lanthanide
metals and mixtures thereof.
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20 oxide and m xtures thereof; and a m xture of said transi{ggcA®ebes oxi de
and said rare earth netal oxide. 47. A cigarette unit of claim31l, wherein
said catalyst is a precursor of said catalyst. 25 48. A cigarette unit of
claimd44, wherein said rare earth netal oxides are selected fromthe group
consi sting of oxides of scandium yttrium |anthanide netals and m xtures
thereof. 1 S March 2005 49. A cigarette unit of claim48, wherein said

| ant hani de ndd.al Axigareits unit ef claimeb8, sheréin sail lantanide metalioxidef iscl ai m 49,
wherein said cerium oxide is admixed with 5 zeolite as said adjunct. 51. A
cigarette unf§4e °5|°§| m 49, wherein said ceriumoxide is provided as a

| ayer adjacent to a |layer of zeolite. 10 52. A cigarette unit of claim 49,
wherein said conposition conprises ceriumoxide particles fixed to

surfaces of ggol 'A%ld%ﬁéﬁé thfof clain A WHeRGIR lsaf élé}idm%&lcfe' g'a@h‘ﬂ)?ed Wherein a

metal or netal oxide oxidation catalyst Is used wth said cerium oxi de,
said met @ oreolite ab said adjubeti ng 15 sel ected fromthe group of oxides of
precious netals, transition netals, rare earth nmetals, netals from groups
I[1TA |1VA and m'xtures t hereof . 54. Acigarette unit of claimb53, wherein

id selecte t t | | adj oxi de,
??l)n zii Sg Cﬁg%‘rr%&r?e Hgnt ogpia\;g,zlg where?in Is%‘nﬂ%er?uarln oxide 15 | provnggg asa :

Iayer adjacent to a layer of zeolite.

10 52.  Acigarette unit of claim 49, wherein said composition comprises
cerium oxide particles fixed to surfaces of zeolite particles.

53. A cigarette unit of claim 49, wherein a metal or metal oxide oxidation
catalyst is used with said cerium oxide, said metal or metal oxide being

15  selected from the group of oxides of precious metals, transition metals, rare
earth metals, metals from groups IIA, IVA, and mixtures thereof.

54. A cigarette unit of claim 53, wherein said selected metal or metal oxide
is platinum, palladium, copper oxide, iron oxide, magnesium oxide, silver
20  oxide, or mixtures thereof.

55.  Acigarette unit of claim 31, wherein a first amount of cerium oxide in
said treatment composition is said adjunct and a second amount of said
cerium oxide in said treatment composition is said catalyst.

25
56.  Acigarette unit of claim 31, wherein said treatment material comprises

from about 10% to about 500% by weight of said treatment composition.
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20 oxide, or m xtures thereof. 55. A cigarette unit of clai1 ¥ h‘é@ ein a
first amount of ceriumoxide in said treatnment conposition i s sald adjunct
and a second anount of said ceriumoxide in said treatnment conposition is
said catalyst. 25 56. A cigarette unit of claim 31, wherein said treatnent
material conprises fromabout 10%to about 500% by wei ght of said
treatnent conposition. 18 March 2005 57. A cigarette unit of claim 31,

wher ei n sai 5 regq epafreﬁ@nﬁﬂt bRbiafR BT WhBFeih 8aRkl thaktmint hiznanidlivemipriies o/ 2
to about 125 g/ nP of said treatnen corrp05|t|on 5 58. A cigarette of claim

31 further doagingsiohffomn pbadesSiany t0 abeu| @5 g/m’ fQ’f@ﬁiQﬂﬁ%aTglﬁiﬁp consi sting
of zirconiumfi bre and zirconium ceriumfibres. 59. A furnish conposition
for use in rEREYHbN- conbustible treatment material, with a porosity | ess
t han about 200 Coresta units, for reducing 10 si destream snoke emtted from
a burning cigarette, said furni sh conposition conprising, in conbination,

an oxygem Sty agea 2ihrétfeef clEfh aH fﬁﬁhé'recd?ﬁpﬁ@ﬁg arprésésyint hidastledisd

essentially non-conbustible finely divided porous particul ate adjunct for
sai d cat al ysrom1be @oupcensistingoicziiepoiim fibresandZiegomniusg/cerider flrassai d
catal yst and said adjunct have an average particle size |ess than about
30pm 61. A furnish corrposi tion of claim59, wherein said adjunct is

selected fro the consi st i of clays, essentially. non-conbustible
w11 ed car bosbor ABERSHesHihtbr Ysgin Handa HoRdyods BRI FAMAN . o
essentially rﬂﬁfé?%'l"ﬁkiﬂi blﬂoﬁoﬁ@tléy@frﬁﬁl U200 Crebial afitsaftst retudikg es t her eof,
and said catalyst is select fromthe group consisti ng of a transition

met al oxi0de séesi&am smake emigtegrfram acnmsingtmg@'eﬁe said fuynigb, coppmsition B,

Viil, IB rret tur § [ oxi de and

m xt ures t he % ”S’g&dn} H?@!TPE?X}P@ %ﬁ gﬁ%&"?&%ﬁgptqogﬁ h&tg%% de and said

rare earth ngtigation¢atlyst and an essentially non-combustible finely divided porous
particulate adjunct for said catalyst.

15 60. A furnish composition of claim 59, wherein said catalyst and said

adjunct have an average particle size less than about 30um.

61. A furnish composition of claim 59, wherein said adjunct is selected from
the group consisting of clays, essentially non-combustible milled carbon or

20  ceramic fibres, monolithic mineral based materials, essentially non-
combustible activated carbon, zeolites and mixtures thereof, and said catalyst
is selected from the group consisting of a transition metal oxide selected from
the group consisting of group VB, VIB, VIIB, Vili, IB metal oxides and mixtures
thereof; a rare earth metal oxide and mixtures thereof; and a mixture of said

25 transition metal oxide and said rare earth metal oxide.

62. A furnish composition of claim 61, wherein said non-combustible milled
fibres are selected from the group consisting of zirconium fibres,
zirconium/cerium fibres, ceramic fibres, carbon fibres and mixtures thereof.

30
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62. A furnish conposition of claim®61, wherein said non-coRgysdrktobegsn | | ed
fibres are selected fromthe group consisting of zirconiumfibres,
zirconiumceriumfibres, ceramc fibres, carbon fibres and m xtures
thereof. 30 -37 18 March 2005 63. A furnish conposition of claimb59,
wherein said catalyst is a mxture of a rare earth netal oxide and a
transition netal oxide, said transition netal oxide being selected fromthe

group consi $3,ng Afurgishuompditionfof cif 59/ witsrelr sdid caBilysitish mixtute ©f and
m xtures thereof. 5 64. A furnish cong'oleon of .cla 59, wher | n sai d
adj unct i s derasecaghimetdl oxideansiairapsitipr Mmeigl Q?fld%ﬁ@@rae%@%m gl y

Lo I Hb‘nb%iédo€e aet| var@bgb}&bﬁ Im"?&bﬁgr(ﬂ?es a@ Yigeyfs,

essential |y hon- conpusti car m xt ur es

t her eof , andvi$ialBimmaaladxydds arsd rektarsdtiefecdm t he 10 group consisting of a
transition metal oxide sel ected from the group consisting of group VIIB and
VII1 metal oxides and m xtures thereof a rare earth netal oxide and

m xtures thereof; and a m xture of. sai n5|t|on net al omq(ig agq sai d
rare earth rit-al Araish compasition ‘PfLﬁ'%'Fbﬁgvc‘% 8¢ $9id qdinct Is;peieeigd My e n

sald _catalyheldiody BbASHH af QS YsSofitdIf N corRBusibIé il foregrmposi ti on of

claim6l, whereln sal I's ceriu de and said adjunct is a
zeolite. 20 rﬁﬁnomhicunmlesdrl baseumnaterlals e$seritiallyn6a-comhiustiblecactivatesi ng a

D e e St saplias A Mo Th8n S bt it i€ bG8 R RE °° o
10  group consisting of a transition metal oxide selected from the group consisting
of group VIIB and VIl metal oxides and mixtures thereof; a rare earth metal
oxide and mixtures thereof; and a mixture of said transition metal oxide and
said rare earth metal oxide.

15 65. A fumish composition of ciaim 59, wherein said catalyst is a precursor
of said catalyst.

66. A furnish composition of claim 61, wherein said catalyst is cerium oxide
and said adjunct is a zeolite.

20
67.  Aturnish composition of claim 59 further comprising a processing aid

selected from the group consisting of zirconium fibres and zirconium/cerium
fibres.

25 68. A slurry composition for application to a non-combustible wrapper to
produce a non-combustible treatment material with a porosity less than about
200 Coresta units, for reducing sidestream smoke emitted from a burning
cigarette, said slurry composition comprising, in combination, an oxygen
storage and donor metal oxide oxidation catalyst and an essentially non-

30 combustible finely divided porous particulate adjunct for said catalyst.
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25 68. A slurry conposition for application to anon-conbusthhfcyeagzeer to
produce anon-conbustible treatnent material with a porosity | ess than about
200 Coresta units, for reducing sidestream snoke emtted froma burning
cigarette, said slurry conposition conprising, in conbination, an oxygen
storage and donor netal oxide oxidation catalyst and an essentially non 30
conbustible finely divided porous particulate adjunct for said catal yst.
-38 18 March 2005 69. A slurry conposition of claim68, wherein said

catal yst and said adjunct have an average particle size |ess than about

30m 5 70. Al urg %lu?@rﬂmﬁééiﬁﬁh of cl&in?68) \ﬁﬁeréiwgéiaidauﬂ?‘st%n@&ai@%jdn%t

sel ected fromthe group consisting of clays, essentially non-conbustible

m || ed carbdaverarcaverage particle sizertesothantabtouti3fpmal based materi al s,
essentially nonconbusti bl e activated carbon, zeolites and m xtures thereof,
and said catalyst is selected fromthe group consisting of a transition

nmetal oxide selected from 10 .the grou onsi sting ,of, group VB,. VI.B, VIIB,
VITT, 1B5metd) ovh Sbirysampgsitan eEClaiepEophersin seig adiat 19,seigbted,ffam and

m xtures th ; ' f ' rapRShdtd ; j sai d
rare earth ﬁé?ﬁo%?@g@sﬁg%ﬂélgﬁarersééﬂgtgal or?l?jts?%rh&g?tmﬁ g?“#ﬁaé%é,iﬁgﬂe%? ein said
non- conbust idgdramia fitbred, honblithicanireral esedahai@driilso essdrdially mop- consi sti ng of
zirconiumfibres, zirconium ceriumfipres, ceramc fibres, carbon fibres

and ni xt ur esCOMRNEBIe activated sarbopy 2@QiieRaNd MyKiukss thexoh Bd saGalaNSs 4 d
talyst is ;acgi f L i otd t al

oxi de. sai d '8 FEIgEH ot 1 il cGRLSIGR! £haRiOR el Bde SRRCld =t 2

consi st i10g dhegroup covBstingBof §foBp VB,1\BB, VIIB| VI, BBrreetal oxides apdamidturest ur es

hereof. 73. A sl i tion of c|aim 68, wherei i.d adj i
Sel ccted f r JRPIGRE GrAIBFAEBHERLA RSB ANCL A oo 0BT 204 § O BhBR: i b o

m |1 ed fibraggnsition metal oxide and said rare earth metal oxide.

71. A slurry composition of claim 68, wherein said non-combustible milled
15 fibres are selected from the group consisting of zirconium fibres,
zirconium/cerium fibres, ceramic fibres, carbon fibres and mixtures thereof.

72. A slurry composition of claim 68, wherein said catalyst is a mixture of a
rare earth metal oxide and a transition metal oxide, said transition metal oxide

20 being selected from the group consisting of group IVB, VB, VIB, VIIB, Vi, IB
metal oxides and mixtures thereof.

73. A slurry composition of claim 68, wherein said adjunct is selected from
the group consisting of clays, essentially non-combustible milled fibres,

25 monolithic mineral based materials, essentially non-combustibie activated
carbon, zeolites and mixtures thereof, and said catalyst is selected from the
group consisting of a transition metal oxide selected from the group consisting
of group VIIB and VIII metai oxides and mixtures thereof; a rare earth metal
oxide and mixtures thereof; and a mixture of said transition metal oxide and

30 said rare earth metal oxide.
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25 nmonolithic mneral based materials, essentially ”On'CO”bHFMPRh%OOS
activated carbon, zeolites and m xtures thereof, and said catalyst is
selected fromthe group consisting of a transition nmetal oxide sel ected
fromthe group consisting of group VIIB and VIIl netal oxides and m xtures
thereof; a rare earth netal oxide and m xtures thereof; and a m xture of
said transition netal oxide and 30 said rare earth netal oxide. -39 18

March 2005 774, A Alsiirfy comppsitioh ioboiatrh 68, aiherdéif saigheatalyst isa precatsdry$t is a
precursor of said catalyst. 75. A slurry conposition of claim70, wherein
sai d cat al ystdifdSatly$tum oxi de 5 and said adjunct is a zeolite. 76. A slurry
conposition of claim 70, wherein said slurry conposition is incorporated
with said paper from about 10%to about 500% by weight. 10 77. A slurry

conposition cl @i : | SiqN i | ad from
the group coﬁ i st‘iansgii;“]l r@? Cé'?*ﬁ’@g'ﬁlf’ﬂ%?gﬁ’t‘?g ’ g’r?%@f'%%@?%‘%&égﬂs?c&iﬁﬁ §$'§g 78.
Anon-contﬁjstaﬁdjsami@qlnmttigarm‘oﬁrei_al for use on a snpokabl e tobacco 15 rod of
a cigarette for reducing sidestream snoke enmitted froma burning cigarette,
said material having a porosity |ess than about 200 Coresta units and a

si destream snoke treatment conposition _conprising, in conbination, an
oxygen st ora@® anft SlROEOMPOSIIOR Of 6laim i0d whiersin saitslyry camposiiosssent i al | y

caralyat. - rotoamdraeyth Syl Fape ol a6 XS Wi AIRE bEIOC LT S1 ana

sai d adjunct have an average particle size | ess than about 30m 25 80. A
cigarette material of claim78, wherein said adjunct is selected fromthe

group corgsi s¥7.ng Afsi@hpyempesisienor alaini 68cf0rtEentuiaprisihg aprobeskisgafon or
ceramc fibres, nonolithic mneral based materials, eSsentially non
conbust i bl e SRIeciegfeam the pevp cansistingf zirgonium fikres andetirsoniuni/perivai d
catal yst is ﬁﬁj Scted fromthe group consisting of a transition netal oxide
sel ected from ? "the group consisting of group VB, VIB, VIIB, Vill, IB
nmet al oxi des and m xtures

78. A non-combustible cigarette material for use on a smokable tobacco

15 rod of a cigarette for reducing sidestream smoke emitted from a burning

cigarette, said material having a porosity less than about 200 Coresta units

and a sidestream smoke treatment composition comprising, in combination,

an oxygen storage and donor metal oxide oxidation catalyst and an

essentially non-combustible finely divided porous particulate adjunct for said

20 catalyst.

79. A cigarette material of claim 78, wherein said catalyst and said adjunct
have an average particle size less than about 30pm.

25 80. Acigarette material of claim 78, wherein said adjunct is selected from
the group consisting of clays, essentially non-combustible milled carbon or
ceramic fibres, monolithic mineral based materials, essentially non-
combustible activated carbon, zeolites and mixtures thereof, and said catalyst
is selected from the group consisting of a transition metal oxide selected from

30 the group consisting of group VB, VIB, VIIB, VIiI, IB metal oxides and mixtures
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-40 1 B March 2005 thereof; a rare earth netal oxide and migqiiarce2obder eof ;
and a m xture of said transition netal oxide and said rare earth netal
oxide. 81. Acigarette material of claim 78, wherein said non-conbustible
mlled 5 fibres are selected fromthe group consisting of zirconiumfibres,
zirconiumceriumfibres, ceramc fibres, carbon fibres and m xtures
thereof. 82. A cigarette material of claim 78, wherein said catalyst is a
m xture of atheegcd; & sareheartt metahoxitie andimiduresrthetaobiranda atixtoxé dbsaidai d
transition metal oxide 10 ng sel ected fromthe group consisting of group
| VB, VB, VI Brangitigs "\ﬂ@'rOX'qesafr\&fsa'ﬂ 1858 BRN MRIAHAXASr o5 ¢ her eof . 83, A
cigarette material of claim78, wherein said adjunct is selected fromthe
group consisting of clays, essentially non-conbustible nmlled fibres, 15

monol i thic ng eraAnC@'ﬁ HEHtErid Eﬁf%larrfr Jie%rh a”t?ﬂoﬁ%ﬁﬁ‘\b?fshﬁieernméﬂ' vat ed

car bon, zeolr es a ures her sar catalyst 1s selected from
t he group cofitrestarageleicten tromrtbe igroup cmmtrwmfmrcsalmﬂbmst romthe group

consi sting of, gro VIIB and VI1I ne nd m xtures thereqf; a rare
carth et o BsRRG HTAIFS SCRET pres ooAIDG (PR AR DXUERS BTS¢ on
metal oxide and 20 said rare earth netal oxide. 84. A cigarette material of
claim 78, wherein said catalyst is a precursor of said catalyst. 25 85. A

cigarette ria ' Fétra} e and

sai d adj ung?érfs aAZ%rQ{té‘HQééﬁalA'}f"&fdr %@'{eqe err a Jﬁfsggm@g}é)%ée] rein

sai d treat nemre eanthosétal omdeandmctvamtlm abtav dxdides sad frapsitiont metaladxide 10%
0%.b i gh

to abOUt1 050 bglné s\gFelc(t:’ec} from the group consisting of group IVB, VB, VIB, VIIB, VI, IB

metal oxides and mixtures thereof.

83. A cigarette material of claim 78, wherein said adjunct is selected from
the group consisting of clays, essentially non-combustible milled fibres,

15 monolithic mineral based materials, essentially non-combustible activated
carbon, zeolites and mixtures thereof, and said catalyst is selected from the
group consisting of a transition metal oxide selected from the group consisting
of group VIIB and VIII metal oxides and mixtures thereof; a rare earth metal
oxide and mixtures thereof; and a mixture of said transition metal oxide and

20  said rare earth metal oxide.

84. A cigarette material of claim 78, wherein said catalyst is a precursor of
said catalyst.

25 85. A cigarette material of claim 80, wherein said catalyst is cerium oxide
and said adjunct is a zeolite.

86. A cigarette material of claim 80, wherein said treatment composition is
incorporated with said paper from about 10% to about 500% by weight.

30
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30 -41 18 March 2005 87. A cigarette material of claim 78 fgwih@EP005
conprising a processing aid selected fromthe group consisting of zirconium
fibres and zirconiuniceriumfibres. 5 88. A |ow sidestream snoke cigarette
conprising a tobacco rod and a nonconbustible treatnment naterial for said
rod, wherein said treatnent material has a porosity | ess than about 200
Coresta units and a sidestream snoke treatnment conposition conprising, in

combi nati on,gAn OX\iRieté AiAckald ¢ihorEg furtbiea omprigiagaxpaetssingaid al yst  and
an essentially non-conmbustible finely 10 divi ded porous zeolite adjunct for

ne . . p .
sai d cat al ysseleged frong theg@upCansisting;ahziseonium HIes apAFirceniNg/eeBcessi ng
aid sel ect edﬁqrregm the group consisting of zirconiumfibres and
zirconiumceridmfibres. 15 90. A cigarette conprising a tobacco rod and
anon-conbustible treatment material for said rod, wherein said treatnent
material has a porosity |ess than about 200 Coresta units and a snoke

t reat nent5 cog®osi Ailew sidushehfi Soké Bigaretts carhprsing atobaggerodsand agwnand
donor netal oxide oxidation catalyst and an essentially non-conbusti bl e

finely divi deempestiie treatrnertumnatesiahigr said rodowherein sald Eeatmend matgral A
ot %21 ai m 00, Ny B pBqchy e i bt S0B U Bk biearkP ddeBodt aiofis S0P S

zeol i te. 93.{réatnamicehipdsitiontcorapnisingiingombinglioneah @xygemstorage antle paper

surroundi ng a tobacco rod and anon-conbusti bl e treatment terjal,.
surroundi ng @@RPryaeta) oxidexigation qajalyst M@%eﬁswttaﬂv é‘QPcP‘{ET“ﬁ@}éﬁ“bfec inglyper

sai d nonfd:o"&m?g?ﬁ@gg,zéé'%%t tid éétaﬁf%f.rpri sing a snoke treatnent

conposi tion,

89. A cigarette of claim 88 further comprising a processing aid selected
from the group consisting of zirconium fibres and zirconium/cerium fibres.

15 90. Acigarette comprising a tobacco rod and a non-combustible treatment
material for said rod, wherein said treatment material has a porosity less than
about 200 Coresta units and a smoke treatment composition comprising, in
combination, an oxygen storage and donor metal oxide oxidation catalyst and
an essentially non-combustible finely divided porous particulate adjunct for

20 said catalyst. '

91.  Acigarette of claim 90, wherein said adjunct is a zeolite.

92.  Acigarette of claim 90, wherein said catalyst is cerium oxide and said
25 adjunctis a zeolite.

93.  Acigarette unit comprising a cigarette with cigarette paper surrounding

a tobacco rod and a non-combustible treatment material surrounding and

being substantially in contact with said cigarette paper, said non-combustible
30 treatment material comprising a smoke treatment composition, wherein said
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-42 18 March 2005 non-conbustible treatnent material has agiaRRicbys! ess
than about 200 Coresta units and said treatment conposition conprises, in
conbi nati on, an oxygen storage and donor netal oxide oxidation catal yst and
an essenti aI | y non-conbustible finely divided porous particul ate adj unct
for said catalyst. 5 94. Anon-conbustible cigarette material for use on a
snokabl e tobacco rod of a cigarette for treating snoke, said nateri al

havi ng a porwmi-tynibesﬂblehmatmbnumamﬂal Bas agparosity less dmah abeuwt0 t r eat nent
conposi tion i.nation, an oxy en stora nd donor net al
oxi te- ox! dat E8fFEA PN 5n0 3aG HeAtHiPn: SORROSHON PRGN ESn BT INRIGN, 48

di vi ded por ogyge dtbraideril @shotHibtal 8%idé YxiatiBha¥ast and an essentially

non-combustible finely divided porous particulate adjunct for said catalyst.

94. A non-combustible cigarette material for use on a smokable tobacco
rod of a cigarette for treating smoke, said material having a porosity less than
about 200 Coresta units and a smoke treatment composition comprising, in
combination, an oxygen storage and donor metal oxide oxidation catalyst and

10 an essentially non-combustible finely divided porous particulate adjunct for
said catalyst.
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