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believed to fety f 51 For exanple, self- extinguishnment of the
cigarette ca f starting a fire 15 should the cigarette
fall on cgmbusti blgngqh\@high. re%'tl@é‘t@ﬁeé Wi Fé&é 891%1361’ Q%ﬁrmﬁ@@lg{eﬂétté' ke.
Most commonly free-burn rate nodifiers are added to the conVenti onal

ci garette papmrdsnooe aifteciartyhdo tigaesttes whichttaveTbw ifnitionpuopensitysanccan be

Fal s onto a WY ebaHA o cpenledseTengH bt sl THeb! o, such
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Appl i cat i’én zshmylcd)nhmglgarette fall on combustible material, such as furniture coverings

and the like. Most commonly free-burn rate modifiers are added to the
conventional cigarette papers to affect the free-burn rate. The free-burn rate
can be reduced to a level where the cigarette self-extinguishes if the cigarette
falls onto a surface and is left idle for an extended period of time, such as two

20 minutes or more. An example of such a cigarette is described in Canadian
Patent 1,211,021, wherein the wrapper has a low porosity, contains one or
more free-burn rate-retarding substances, and is substantially free of a burn
promoter. Another example has been described in U.S. Patent 4,622,983,
wherein the low ignition propensity cigarette has a wrapper with a Burn Mode

25 Index of 1.5 cm™ t0 5.0 cm™ and a burn promoter such as an alkali metal salt
of a carboxylic acid.

Alternatively, a free-burn rate reducing material may be applied as a
band to the cigaretté paper, which will provide low ignition propensity if it is
left to burn into the banded area of free-burn rate reduction material.

30 Examples of such a system are described in U.S. Patents 5,474,095,
5,417,228, 5,263,999, 4,739,775, 4,452,259, and 4,044,778 and U.S. Patent
Application 2002/0179105.



WO 03/088771 PCT/ CA0O3/ 00581 More specifically, U S Patent Application
2002/ 0179105 describes a low ignition propensity cigarette having a base
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In contrast, tbriverflahantigdreltbiorlbadesor cigatette. SEhé weappargefithbi ng
cigarette with a wapper, made of a cellul ose fiber base, which provides the

apper, >
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DCPr o i o oot Ber AR BL RS 8. ol AR tyern 0
Patent 1,7B1,&%1.and 4.0 cm’', wherein the cigarette is self-extinguishing in the banded
areas.

U.S. Patents 5,474,095, 5,417,228, and 5,263,999 describe a low
ignition propensity cigarette having a wrapper with regions of cellulosic
material applied thereto to reduce the free-burn rate of the cigarette.

20 In contrast, U.S. Patent 4,615,345 describes a self-extinguishing
cigarette with a wrapper made of a cellulose fiber base, which provides the
low ignition propensity, and the wrapper further includes zones of burn
promoter. The material is an alkali metal burn promoter such as a potassium
salt of citric acid.

25 Other alternatives are described in U.S. Patents 2,666,437 and
4,638,819, which provide a ring or the like on a cigarette, which will extinguish
the cigarette once the free-burning coal approaches the ring. Another
common mechanism for extinguishing the cigarette is to provide a tubular
device into which the cigarette is inserted to self-extinguish the burning coal.

30  Such a device is described in U.S. Patent 1,581,451.

In addition, U.S. Patent 4,945,932 describes a self-extinguishing
cigarette with a wrapper that comprises areas with lesser and greater air

permeability in the form of patterned zones.



In addition, U S. Patent 4,945, 932 describes a self-extinguishing

cigarette with a wapper that conprises areas with | esser and greater air
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property of o) I\;l ' Wette wrapper. In accordance with

anot her aspe e+t low ignition 15 propensity cigarette
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the inventi O%ro%eRQiWBPode% of a self-extinguishing cigarette wrapper.

In accordance with another aspect of the invention, in a low ignition

15  propensity cigarette having
a tobacco rod and
a wrapper surrounding the tobacco rod and having a base
permeability, the wrapper comprising
an untreated area and
20 at least one discrete area treated with a composition to
reduce the base permeability so that as a coal of a burning cigarette
advances along the treated area, the cigarette self-extinguishes if placed on a
surface,
the improvement comprising:

25 the composition having the oxygen storage and donor
oxidation metal oxide to support and maintain the burning
coal as it advances along the treated area.

In accordance with another aspect of the invention, a banded low
ignition propensity cigarette comprises a tobacco rod wrapped with a cigarette

30 paper, the wrapper has at least one band encompassing the wrapper. The

band is formed from a free-burn rate control composition to provide a low
ignition propensity cigarette. The composition comprises a porosity reducing

agent and an oxygen storage and donor metal oxide.



ignition propensity cigarette conprises a tobacco rod wapped with a
cigarette 30 paper, the wapper has at | east one band enconpassing the
wr apper. Wbea3slsstdiis forned froma free-burn rate control pcarp@sieison to
provide a low ignition propensity cigarette. The conposition conprises a
porosity reducing . agent and an oxygen storage and donor netal oxide. WO
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oxygen storage and donor metal oxide with the cigarette wrapper to support
and maintain free burn of the self-extinguishing cigarette while retaining the
low ignition propensity property of the self-extinguishing cigarette, the
20  cigarette comprising a tobacco rod having a tobacco density which is capable
of self—extinguishi\ng the cigarette and the wrapper having circumferential
zones of the oxygen storage and donor metal oxide to support a free burn
rate which maintains free burn of the tobacco rod along the zones.
In accordance with another aspect of the invention, a low sidestream
25 smoke cigarette having low ignition propehsity properties, the cigarette
comprising a wrapper about a tobacco rod. The wrapper having a
composition which reduces sidestream smoke from a burning cigarette and
comprises, in combination, an oxygen storage and donor metal oxide catalyst
and an essentially non-combustible finely divided porous particulate adjunct
30 forthe catalyst. The sidestream smoke reducing composition reducing
porosity of the wrapper to render the cigarette as self-extinguishable. The
oXxygen storage and donor metal oxide catalyst is in an amount which

supports free burn of the cigarette while retaining the self-extinguishing



conprising a wapper about a tobacco rod. The wapper having a conposition
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inner and outer wrapper comprises an oxygen storage and donor metal oxide

to support and maintain free-burn of a self-extinguishing cigarette while

retaining the low ignition propensity property of a self-extinguishing cigarette

20 wrapper. ‘
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In most types of low ignition propensity cigarettes, there are two

competing mechanisms. From a low ignition propensity standpoint, whenever
a cigarette is set down, such as on upholstery, cloth, bed linen or other solid
25 surfaces, the cigarette should self-extinguish almost immediately. From a
smoker's perspective a low ignition propensity cigarette should not self-
extinguish during the normal smoking of the cigarette. Normal smoking of a
cigarette includes lighting the cigarette, puffing on the cigarette anywhere
from six to ten times where the cigarette stays lit between puffs and continues
30 with acceptable free-burn between puffs unless set down on a solid surface.
In accordance with this invention, the use of an oxygen storage and
donor metal oxide functions very well in balancing these two mechanisms to

provide a low ignition propensity cigarette which has acceptable free-burn or



conpeting nmechanisns. Froma low ignition propensity standpoint, whenever
a cigarette is set down, such as on upholstery, cloth, bed linen or other
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The oxygen storage and donor metal oxide performs a very beneficial
20 function in a low ignition propensity cigarette by supporting and maintaining a
desired free-burn for a self-extinguishing cigarette. The oxygen donor
material contributes oxygen to provide for free-burn so that the cigarette fire
coal‘continues to advance along the cigarette. The oxygen donor material
overcomes the burn retarding activities of the low porosity cigarette wrapper
25 and/or high density tobacco rod. Not only is it possible to provide a self-
extinguishing cigarette by providing a wrapper, which either contributes to or
controls the self-extinguishing feature, but alternatively, the tobacco rod can
also be designed to provide a self-extinguishing cigarette. For example, the
tobacco rod may be manufactured to include, along its length, higher density
30 portions, which burn more slowly and self-extinguish if left unattended for any
length of time. A higher density for the tobacco rod may be employed
throughout the length of the tobacco rod or sections of the tobacco rod may

have higher density to slow down and, if unaided by an oxygen donor source,



20 function in a lowignition propensity cigarette by supporting and
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Such paper is of such low porosity that when lit, it almost immediately
extinguishes. In accordance with an aspect of this invention, added to the
20  paper is an oxygen donor which supports combustion of the tobacco. The
oxygen donor material is applied to the paper in a way that it is included along
the paper to provide a combustion rate for a pre-determined period of time
such that the burning coal temperature is lowered and will provide for self-
extinguishment if the cigarette is set down on a surface. Alternatively, the
25 oxygen donor composition is applied as zones, such as the zones described
in U.S. Patent 4,615,345, to the paper to provide annular zones along the
cigarette paper which sustain free-burn adjacent annular bands of cigarette
paper which are self-extinguishing. Based on normal or conventional
smoking techniques with approximately 8 to 10 puffs per cigarette, the zones
30 are approximately 15 to 25 mm in length along the cigarette and the bands

are approximately 2 to 10 mm in length.



addition of a high surface area conponent such as netal oxides or the |iKke.
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oxygen donor material such as cerium oxide with a very slow burning
cigarette paper. The oxygen donor material is surprisingly effective in
supplying sufficient oxygen to support the desired extent of combustion. In

20 the absence of the oxygen donor material or at reduced levels thereof, the
cigarette self-extinguishes due to low ignition propensity when set down on a
upholstered furniture or the like. A balance is then achieved between these
competing mechanisms in using sufficient oxygen storage donor metal oxide
to support and maintain the desired free-burn of the self-extinguishing

25  cigarette while at the same time retaining the desired low ignition propensity
property of the self-extinguishing cigarette.

In accordance with a preferred embodiment of the invention, an
adsorbent may be applied to or incorporated into the cigarette paper to
achieve certain desired results in the treatment of mainstream or sidestream

30 smoke. By virtue of incorporating such materials, the porosity of the paper
may approach zero. Normally this paper would be useless although,
surprisingly in accordance with this invention, the use of an oxygen donor

such as cerium oxide supplies sufficient oxygen to permit the non-porous



control nechanismis provided by adding or including a selected anount of
oxygen donor material such as ceriumoxide with a very sl ow burning
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provi de a5l oy mytweighboDpensger. ci garette. Typical basis weights of these
papers is about 20 to 125 g/n2. On a percentage of dry weight of the
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functions such as an oxidation catalyst. The use of the term catalyst

emphasizes that the oxygen donor oxidation catalyst may change oxidation
state to release an oxygen molecule, but the catalyst is not consumed in the
20 - reaction.

Specific examples of the oxygen donor material include oxygen
storage and donor metal oxide oxidation catalyst, such as, transition metal
oxides, rare earth metal oxides, a solid solution of mixed metal oxides, and
mixtures thereof. In particular, the transition group consists of oxides from

25 Group IVB, VB, VIB, VIIB, VIlII, IB metals and mixtures thereof. Preferred rare
earth metal oxides are selected from the group consisting of oxides of
scandium, yttrium, lanthanide metals and mixtures thereof. Preferably the
lanthanide metals include lanthanum, cerium, praseodymium, neodymium and
mixtures thereof. The preferred lanthanide metal oxide is cerium oxide or its

30 precursor ceria sol.

In addition, the oxygen donor may also be a high surface material such
as cerium oxide in particulate form or mixed solid solutions of cerium oxide

with other constituents such as cerium/zirconium oxides. The zirconium



fromabout 5 to 60% by weight. A nore preferred range is fromabout 10 to
50% by wei ght of the paper and the nost preferred range is fromabout 10 to
15 30% byweasgsd77pf t he paper. The oxygen storage and don@®@CTratoalossxi de nay
performother functions such as an oxidation catalyst. The use of the term
catal yst enphasizes that the oxygen donor oxidation catalyst may change
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mat eri al sucﬁ'%ggfui@fﬁqnﬂé%%&gﬁ%ﬁf 8eﬂ,§%<ggh§]%r%%§1r ﬁ’r%%(hé(cggx@gl I d solutions
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The zirconi um WO 03/ 088771 PCT/ CAO_3/ 00581 oxi des rra?/?éral SO be used in

particul d0e fegrivMEireoNINE/RIRgeeAYBIR Mixed exidg) ceriymmicosiun/antaanum/
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oxi des, alum dace area’ ¢erium oxli | Um carbonaté and

m xtures thereof. Vdrous Meds sy e ijonboratedin thetadgarettegeper fo bogheses any
combi nati on such as, ceriunilanthanum m xed oxi des, cerium zirconi um m xed

oxi des, ceri dhﬁ&lﬁ@ﬁil‘v‘ﬁﬂﬁsﬁn ofdthe oxyaes dongk fpuaxampiee 1g AfsProentsoi des,
CEr ot iR O 158 0588) ihor ThogaBTE R ELIT R, o) deo
zi rconi urfl arﬁidﬂ@slwamn&ﬁkeoﬂmwble adjuncts for the oxygen donor material include
any suitable, essentially non-combustible finely divided particulate material
which does not affect the flavour and taste of the mainstream smoke and
does not give off any undesirable odours in the sidestream vapours. The
adjunct may be of low surface area, usually in excess of 5 m2/g through to
20 high surface area porous adjuncts having surface areas greater than 20 m2/g.
The porous adjunct may have pores with an average diameter of less than
100 nm (1000A). More preferably, the pores have an average diameter of
less than 20 nm (200 A) and even more preferred are pores with an average
diameter of 0.5 to 10nm (5-100 A). With zeolite based materials, the pores
25 have an average diameter in the range of about 0.5 to 1.3 nm (5-13 A).

The particulate adjunct may have an average patrticle size of less than
about 30um, more preferably less than about 20pm and most preferably less
than 1um up to about 5ym. Non-combustible materials may be porous clays
of various categories commonly used in cigarette paper manufacture, such as

30 the bentonite clays or treated clays having high surface areas. Non-
combustible carbon materials may also be used including milled porous
carbon fibres and particulates. Various metal oxides may be used such as

porous monolithic mineral based materials which include zirconium oxide,
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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 branch off of the
20 macropores.
The zeolite materials may be characterized by the following formula:
Mm M’nM”p[aAlO2 ¢ b SiO2 e cTO2]
wherein
M is a monovalent cation,
25 M’ is a divalent cation,
M” is a trivalent cation,
a, b, ¢, n, m, and p are numbers which reflect the stoichiometric
proportions,
¢, m, nor p can also be zero,
30 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 300 and the micropore size is within the range of



zeolites. The adjunct may al so conprise high surface area highly sorptive
mat eri al s which are non-conbustible, inorganic finely divided particul ate,
such 10 we oossFcul ar si eves which include zeolites and amomphee®oisat eri al s
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contemplated by this invention is preferably dispersed throughout these
layers. The layers may then be bound on cigarette paper for the tobacco rod
by using a binder or an adhesive which may be, for example,
15  polyvinylacetate, polyvinyl alcohol, carboxy methyl cellulose (CMC), starches
and casein or soya proteins, and mixtures thereof.

The adjuncts and fillers may include metal oxides, metal salts as ash
conditioners, calcium carbonate, zeolites, mixed metal oxides, binding clays,
inorganic binders, milled fibers, monolithic mineral based materials and non-

20 combustible activated carbon. The binders and adjunct for the catalysts may
be used as porosity reducing agents. These porosity reducing agents may be
incorporated into the paper during the manufacture to develop low porosity
paper or may be coated on conventional cigarette paper to reduce the paper
porosity. With most low ignition propensity cigarettes the porosity is usually

25 less than 10 Coresta units and may in some circumstances drop as low as 0
Coresta units. It is also understood that in conditioning the ash of the
cigarette, conventional additives such as ash conditioners may be used.
Common ash conditioners are carbonates such as calcium, metal salts of
carboxylic acids and phosphates of ammonium. Examples of the carboxylic

30 acid salts include alkali metal and alkali earth metal, salts of acidic acid, citric
acid, maleic acid, lactic acid, tartaric acid and the like.

Suitable phosphates of ammonia include monoammonium phosphate,

diammonium phosphate, diammonium hydrogen orthophosphate,



(Nan[ Al nSi 64-n0128] with n<7; tetragonal), Mrdenite zeolites

(Naa[ Al 8Si 4006] 5 24 H20; orthorhonbic), ZSM zeolites (Nan[ Al nSi 96- nOL92]
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Sui t abl e7ghospinatess THis 23peot af thedhwsitiomproaiiesrs sighificespadiance idi anmoni um
Phosphate. di Tmg one 18 design & 1w porosity paper for eAhancing a characterstic of
the cigarette and then using an oxygen storage and donor metal oxide to
maintain a desired reduced free-burn rate.
The oxygen donor material may be incorporated in the manufacture of
20 the paper, applied as a coating to the paper or impregnated in the paper.
Alternatively, the oxygen donor material may be applied as zones, such as
the zones described in U.S. Patent 4,615,345, to the paper to provide
conventional free-burn rate regions for the cigarette adjacent slow free-burn
rate which result in self-extinction of the cigarette should it be left idle on a
25 surface. Various methods are available for either applying the composition to
a low porosity paper as an incorporation, coating, impregnation or as a band
of material. Coating, incorporation or impregnation may be achieved in the
manner described in applicant’'s co-pending International Patent Application
WO 02/024005, the subject matter of which is incorporated herein by
30 reference.
The banding or application of the oxygen donor as zones on the
cigarette paper may be achieved by a plurality of transversely moving nozzles

which move across the cigarette paper as it is being manufactured to apply



di anmoni um salt of phosphoric acid and amoni um hydr ogen phosphate. Al so,
typical fillers that contribute to ash conditioning include the usual
clays, cwbaoBoss7car bonate, titani um oxide, zirconium oxi deCTidAcandsm oxi de,
magnesi um oxi de, al um num oxi de, cerium oxide, tin oxide, iron oxide, 5
manganese oxi de, cal ci um carbonate, zirconium carbonate, nmagnesium
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Vari ous nethods are available for either applying the copposition t | ow
porosity papéie 2w BArgSiY dRRRITRANSENSUGDbAS Fjﬁgg”t%/ icAB 8?‘9?@‘151%%9361 of

manner descr CBRS IS SSRANG, PET/CAOYIRBES R HRraTee 00E A ST | cati on
V\Df 02/ 02450_?_,;}6\188%9@&@11 Srabke CigdrettbiWith iCominestibte Paped Haeing a by 30
rererence. l\/(laodifziigd IA%%”,%e%%%}éc%?ﬁét?enr o?fwi}ié]'\eisoi)lslggr%%rgt%m{ergﬁl 639 nes on the
reference. Other possible configurations for the double wrap cigarette include
providing on the inner wrapper a sidestream smoke treatment composition
which provides an inner wrapper with a low porosity level for self-
20 extinguishing burning cigarette tobacco rod. Although the outer wrapper may
serve an ash conditioning function, it may also be provided with
circumferential zones of the oxygen storage and donor metal oxide to support
the desired free-burn rate which maintains free-burn of the tobacco rod along
the zones. Alternatively, in conjunction with the sidestream smoke control
25 material on the inner wrapper, zones of oxygen donor material may be
provided to maintain the desired free-burn rate. In the alternative to the
zones, it is also understood that sufficient oxygen donor material may be used
along the entire length of the inner wrapper to maintain the desired free-burn
rate.
30 In accordance with an aspect of this invention, a judicious selection of
cerium oxide with an adjunct can provide sidestream smoke control as well as
a fire-safe cigarette. An oxygen donor starved composition for controlling

sidestream smoke may be provided in a base paper. Zones of normal



cigarette paper may be achieved by a plurality of transversely noving
nozzl es which nove across the cigarette paper as it is being manufactured
to apply wOo88088771 PCT/ CA03/ 00581 spaced apart zones @CTocacgeessdonor
material to the |ow porosity paper. Wen the paper is slit and rolled the
somewhat spiral -shaped zones neet up to define spaced apart zones of
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configurations for the double wap cigarette include providing on the
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I nner wr appe ] ow porosity level for self 20 extinguishing burning
cigarette tog%%dcrﬁn}ug%éﬁ Al t hough the outer wrapper nmay serve an ash

condi tioni ng fUﬂCfﬁH@\Nréﬂdperr thketobhecoproaMis dsdally thnveritionahtigaestts paparones
of the oxygen storage and donor netal oxide to support. .the_desi eid
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material on t | ANEr wWr apper SO materia e

provi ded750 ®meiffgxdihguishesaes pldcéd ea-dsolit swuface dmwhere thiet dgaratieweas o t he
zones, it is also understood that sufficient ox% enpc)lt%nor terial may be

used al ong tefeuBaitendeq Kig Perdrd PhEMEIREXCEPHP FeE AT 10U PIY&Fesi r ed

free-burn The preferred base permeability of the wrapper is usually less than 10
Coresta units, preferably less than 6 Coresta units and may even approach 0
Coresta units. A reduction in porosity may be in predetermined bands or

20 along the length of the cigarette paper. As noted, various porosity reducing
agents can be applied to the bands to reduce porosity to a desired level. The
porosity reducing agent may have alternate functions, as described
hereinbefore but also, may comprise additional cellulose layered onto the
paper to provide bands of decreased porosity which will self-extinguish. The

25 band of cellulose may include oxygen storage and donor metal oxide to
provide for desired free-burn of the band such that the band burns for a
predetermined period of time but will self-extinguish if left idle before the fire
cone passes through the band. Examples of bands of cellulose used in
providing bands of reduced porosity are described for example in the

30 aforementioned U.S. Patent 5,740,095. The predetermined period of time is
preferably greater than or equal to about 2 minutes.

In balancing the amount of oxygen donor material in a low porosity

cigarette, the free-burn rate of the cigarette usually results in a higher puff



rate. 30 In accordance with an aspect of this invention, a judicious
sel ection of ceriumoxide with an adjunct can provide sidestream snoke
control awowelogs7as a fire-safe cigarette. An oxygen donoPCIt@EsmaEs1
conposition for controlling sidestreamsnoke may be provided in a base
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pl aced on_a solid surface or where the cigarette was_ left unattended for a
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of less than 30 seconds is usually not acceptable for a commercial cigarette.

The industry is proposing that a self-extinguishing time of less than two

minutes is also not acceptable. Sufficient oxygen donor is used to increase

20 the self-extinguishment period preferably beyond about two minutes.

A conventional cigarette will smoulder without extinguishment until all
combustible tobacco is consumed. A low ignition propensity cigarette on the
other hand self extinguishes anywhere from about 30 seconds to four
minutes. Those skilled in the art will understand that the predetermined time -

25 before the cigarette self-extinguishes depends at least in part on wrapper
parameters. Those wrapper parameters include the width of the band, the
porosity of the base web, the spacing of the band, the length of the free-burn
zones and additives used to improve ash and the like. By a trial and error
method, a predetermined time for extinguishment can therefore be designed

30 into the wrapper by experimentation with these parameters.

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.



provi de for desired free-burn of the band such that the band burns for a
predeterm ned period of tinme but will self-extinguish if left idle before
the fire wommesggasses t hrough t he band. Exanpl es of bands paffi/@@Bledsose used
in providing bands of reduced porosity are described for exanple in the 30
aforenentioned U.S. Patent 5,740,095. The predetermi ned period of tine is
preferably gCblMS:t han or equal to about 2 minutes. In bal ancing the
anount of oxygen donor nmaterial in a |low porosity cigarette, the free-burn
rate of the cigarette usually results in a higher puff WO 03/088771
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to con5|dera8}$ § ;t savings in the manufacturing and sale of cigarettes.
This is a si gNirPant benefit in the use of the oxygen storage and 10 donor
nmet al oxi de because of the controlled rel ease of the oxygen, the desired
free-burn_along the length of the shortened tobacco rod is realized. In
achi evi nf0t hé- cor rléetcigarediecy caitn 12Ut of oxygen storage and donor

netal oxide, which is gy oxi dation catalyst is usually
determ ned by trial %tg%?é?@@ﬁéﬁ% are many paraneters which can affect

15 porosity of the vvramfwrapmtrsurraundmgcthemcbbadmmold@ﬁbhdvmg albddeerently to
t he use of an oxygen donor. pr evi ous nentigned, a self-extinguishing
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cigarette. The industry is pr sel f-extingui shing tinme of
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cigarette on idi the treated area, the cigarette self-extinguishes if placed on a surface,

the improvement comprising:
20 said composition having said oxygen storage and donor
oxidation metal oxide to support and maintain said

burning coal as it advances along the treated area.

3. The cigarette of claim 2, wherein said at least one discrete area is at
25 least one band encompassing said wrapper, said band being formed from a

free burn rate control composition to provide a low ignition propensity

cigarette, said composition comprising a porosity reducing agent and said

oxygen storage and donor metal oxide.

30 4. The cigarette of claim 1, comprising a tobacco rod wrapped with said
cigarette wrapper, said wrapper having a low porosity for self-extinguishing

the burning tobacco rod, said wrapper having circumferential zones of said



ot her hand sel f extingui shes anywhere from about 30 seconds to four

m nutes. Those skilled in the art will understand that the predeterm ned
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propensity pP%ggr‘?ﬁﬁ‘@%‘%g’%ﬁ‘%’@&ﬁ#ﬁ%&?ﬁfﬁ%@%@tog‘%w'rhgéypée'lr"?’ﬂ% 2. The
cigarette of wHieh Bupporitesdura of shididaernimdcasl didaanciagirrougirsaidibdndg t he

t obacco rod and having a base perneabjlity, the w apper conprising an

unt r eat ed0ar d¥hilgrgtainingrsaid set-extiowipRipgdirapaity af saigaig el WarRPEbnposi ti on
to reduce the base perneability so that as a coal of a burning coal
advances along the treated area, the cigarette self-extinguishes if placed

on a surfaceg.the A gpif-extnguishingroigaretteguragpeswhithds wppable afrsefavi ng sai d
oxygen storage and donor  oxidatjon netal oxide to suéqﬁort and mai ntain
sai d extinguishing a cigarette, the cigarette wrapper comprising an oxygen storage
and donor metal oxide to support and maintain free burn of a self-
15  extinguishing cigarette while retaining the low ignition propensity property of a

self-extinguishing cigarette wrapper.

7. The self-extinguishing cigarette wrapper of claim 6, wherein said
wrapper has a base permeability, said wrapper comprising
20 an untreated area and
at least one discrete area treated with a composition to
reduce the base permeability so that as a coal of a burning coal advances
along the treated area, the cigarette self-extinguishes if placed on a surface,
said composition comprising said oxygen storage and donor oxidation metal
25 oxide, which supports and maintains said burning coal as it advances along

the treated area.

8. The self-extinguishing cigarette wrapper of claim 7 wherein said at

least one discrete area is at least one band encompassing said wrapper, said
30 band being formed from a free burn rate control composition to provide a low

ignition propensity cigarette, said composition comprising a porosity reducing

agent and said oxygen storage and donor metal oxide.



burning coal as it advances along the treated area. 3. The cigarette of
claim?2, wherein said at | east one discrete area is at 25 | east one band
enconpasswog3mss’di wr apper, said band being forned froma pCmaEAB00IS1T at e
control conposition to provide a lowignition propensity cigarette, said
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met hod conpri vr?neﬁg an advancing burning cigarette coal to burn
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conposi tifen ¢odpldry] saidsandsoxygen storage and donor oxidation metal

11.  The invention of claim 1, 2, 4, 6, 7, or 9, wherein said wrapper
comprises a porosity reducing agent which lowers porosity of said wrapper to
a level to self-extinguish the cigarette. '
20
12.  The invention of claim 3, 5, 8 or 11, wherein said porosity reducing
agent is selected from the group consisting of metal oxides, starch, metal
salts as ash conditioners, soya, guar gums, calcium carbonate, zeolites,
mixed metal oxides, polyvinylalcohol, carboxymethyicellulose, casein, binding
25 clays, inorganic binders, milled fibers, monolithic mineral based materials,

non-combustible activated carbon, and mixtures thereof:

13.  The invention of claim 3, 5, 8 or 11, wherein said porosity reducing
agent is an additional layer of cellulose on said wrapper, said additional layer

30 being in the form of a circumferential band about said wrapper.



25 oxi de, which supports and naintains said burning coal as it advances
along the treated area. 8. The self-extinguishing cigarette w apper of
claim 7 wierogioss7sni d at | east one discrete area is at | ea&str/cws/otsand
enconpassi ng said wapper, said 30 band being formed froma free burn rate
control conposition to provide a low ignition propensity cigarette, said
conposi ti on dénpr Thierigventissr &fsslaipn A eAudiher 5a‘ggﬂtellaﬂdoba13@p od/pssait or age
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a | ow porosi bygniéitiorel humgeir@gphﬁgj ng a burning tobacco rod, said w apper
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to support a free burn rate which nmaintains free burn of a tobacco rod 5
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e
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zones of said oxygen storage and donor netal oxide to support a free burn
rate which nmaintains free burn of said tobacco 15 rod al ong,said zones. 11.
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11, wherein said porosity reducing agent is selected fromthe group

consisting of _netal oxides, starch, netal A salts as , ash copditioners, soya,
guar gums, cdiei urhhednpentianof glain i1pewheraip salyl transifion rejakoxides are
pol yvi nyl al ¢ f%r@{: I i i Nk NgR2 I ,
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15 1B metals and mixtures thereof.

18. The invention of claim 17, wherein said transition metal oxides are
selected from thé group consisting of oxides of iron, copper, silver,
manganese, titanium, zirconium, vanadium and tungsten.

20
19.  The invention of claim 15, wherein said rare earth metal oxides are
selected from the group consisting of oxides of scandiUm, yttrium, lanthanide

metals and mixtures thereof.

25 20. The invention of claim 19, wherein said lanthanide metal oxides are
selected from the group consisting of lanthanum oxide, cerium oxide,

praseodymium oxide, neodymium oxide and mixtures thereof.

21.  The invention of claim 20, wherein ceria sol is a precursor for cerium
30 oxide.



non- conbusti bl e activated carbon, and m xtures thereof: 13. The invention
of claim3, 5 8 or 11, wherein said porosity reducing agent is an

addi ti onawoloawes77of cel | ul ose on said wapper, said additipematAoBagzsn 30
being in the formof a circunferential band about said wapper. WO
03/088771 PCT/ CA0O3/ 00581 14. The invention of claim1l, 2, 3, 4 or
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consisting of transition metal oxides, rare earth metal oxides, a solid
sol ution of onideederiwnairconiugeprasandymixmunixect®ddeof . 10 16. The i nventi on

of any ong of clains 1.t apper is
non- conbust i Bpréurg(zlrgg%ﬁﬁ/tlzf%pan&@%r@%@ésﬂﬂ@gﬂ%%énci §%('d\§’¢ a:olron 15, wherein said
transition mpealm®iicdefurdodgeligatreitet loxitdd Sed giigupesthesest i ng of oxi des

of group I1VB, VB, VIB, VIIB, VIII, 15 1B nmetals and m xtures thereof. 18.
The invention of claim 17, wherein said transition netal oxides are
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of claim 15, grhepeidussgarticiilates earth netal oxides are selected fromthe
group COI’ISI sting of oxides of scandium yttrium |anthanide netals and
m xtures?®hereof. 25 20. The invention of claim19, wherein said |anthanide
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ceri um oxi de um ox neodym um Ooxi e and m xtures thereof.

21. The | nVel@thm/ﬂfccﬁilLﬁhﬁﬁlgéd dﬁdtw I@a\nngernaﬁomhgmg frorprabout 5195 tbabaér i um
30 oxide. WD 03/088771 PCT/ CA03/00581 22. The invention of claim 15,
wherein sai d99.i d sol uti on of ni xed net al

15 25.  The invention of claim 24, wherein said ratio is about 75:25 and said

particle size is about 6 ym to 10 pm.

26. The invention of claim 1, 2, 4, 6, 7, 8, or 9, wherein said oxygen
storage and donor metal oxide is a coating on said cigarette paper, is
20 impregnated into said cigarette paper, or is incorporated into said

cigarette paper during cigarette paper manufacture.

27. The invention of claim 3, 5; 11, 12, or 13, wherein said oxygen storage
and donor metal oxide and said porosity reducing agent is a coating on

25 said cigarette paper, is impregnated into said cigarette paper, or is
incorporated into said cigarette paper during cigarette paper

manufacture.

28.  The invention of claim 15, wherein said oxygen storage and donor
30 metal oxide is a finely divided particulate with an average particle size less

than about 30ym.



oxides is selected fromthe group consisting of ceriunflanthanum m xed

oxi de, ceriunizirconium m xed oxide, ceriun zirconiunlanthanum m xed

oxi de, cewpwaiogd7rconi um praseodym um m xed oxide, 5 PCT/CA03/00581
ceriuni zi rconi um | ant hanuni praseodym um m xed oxi de,

ceriuni zi rconi um neodym um m xed oxi de and m xtures thereof . 23. The
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during ci gar gbfcusgaticulite abipelctfer.saky catblet,i said sidestream sinakeréduding 11,
12, or 13, wherein_said oxygen storage  and donor netal oxide and saitd
porosity redgempgsiiparedusing Rasasitngl srid Mgapaetociegdeesald Gigyette assself-
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cigarette paggﬁﬁ@gb%gtggéfoé@ggﬁggﬁépe%Irrr]gnu nég?ﬁj%?%@teﬁ%@?%m%ﬁ? ?10n of
claim 15, wheheirfogni whickyugposts drexoisuranst séidhoigarstte whitlalretaidinig saisl self-i nel y
divided particulate wth an average particle size |ess than about 30m WO
03/ 0887710 pCExtingdsbinggropedy ohsaig\¢igargetWdRRPEnoke ci garette having | ow
ignition propensity properties, said cigarette conprising a wapper about
a tobacco rod, said wapper having a conposition which reduces sidestream
smoke from a30bur i lewv sidgstresinesmoke woamrerdes/inga conpasitiarowhichredugegen
storage and 5 donor netal oxide catalyst and an, essenti al Ia/ ngn- .onbusti bl e
finely dividéiflestream smoke from a burning cigarette and comprises in combination, an

oxygen storage and donor metal oxide catalyst and an essentially non-

15  combustible finely divided porous particulate adjunct for said catalyst, said

sidestream smoke reducing composition reducing porosity of said wrapper to

render said cigarette as self-extinguishable, said oxygen storage and donor

metal oxide catalyst being in an amount which supports free burn of said

cigarette while retaining said self-extinguishing property of said cigarette

20 wrapper.

31. Theinvention of claim 29 or 30, wherein said oxygen storage and

donor metal oxide catalyst is throughout said wrapper.

25 32. Theinvention of claim 29 or 30, wherein circumferential zones of said

wrapper have said oxygen storage and donor metal oxide catalyst.

33.  The invention of claim 29 or 30, wherein said porosity of said wrapper
is less than 10 Coresta units.

30
34. The invention of claim 29 or 30, wherein said adjunct is selected from

the group consisting of clays, essentially non-combustible milled fibres,



porous particul ate adjunct for said catal yst, said sidestream snoke
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essentially non 15 conbustible finely divided porous particul ate adj unct
for said catal yst, said sidestream snoke reduci ng conposition reducing

porosity of $& d vihgdpeentian of eaime ROy 3P, wheueisrgad gatalystfs selerieguiraRabl e,
e . _ . it ST t
whi ch_ sy obor 118 BRED BRRARI G i BELRARE i o) Rbtafoldeg U

sel f - ext i nguisglid RelutibARE Thixedimetal dxidegandtrhixtid8sthenepér . 31. The invention
of claim29 or 30, wherein said oxygen storage and donor netal oxide

catal yst is throughout said wapper. 25 32. The invention of claim29 or

30, wherein ¢ .Cu'ﬁh%iﬁ%hfzt}rg/ éfagggS%Tﬂ@%Pein‘@'afooﬂgﬁsipéﬂ Shetal %B%Qr’ agé(; storage

and donor net oxi cat Invention of clarm

wher ei n sai d spfEcisd fronmothes@riotipwcigfating df oxidessoftdranp 10BCUBe MIB, ihiBt Y111, 30
34. The invention of claim?29 or 30, wherein said adjunct is selected from
the groupOconBimseiaiyand mixtyes thesefatial |y non- conbustible milled fibres,
WO 03/088771 PCT/ CA03/00581 nonolithic mneral based materials,
essentially non-conbustible activated carbon, zeolites and m xtures

t hereof . 35. 3the iTheeinventiormdf clain 362 WhereiBGaidvrensition seétdl oxides pse | s

selected from 5 the group consisti n_% of tr nsift_i on netal oxides, rare
earth metal &elered frgm the geupgransiss Qd?f%(%é‘oo HERRICORRPUSEVEInd i xt ur es

t her eof . 36. i N f i:m.3 j i td ansi ti on netal
o e ar o gttt Aot YandfBPaf Mdbéans. U/ on TS o
VIB, VIIBS VIII,
38. The invention of claim 35, wherein said rare earth metal oxides are
selected from the group consisting of oxides of scandium, yttrium, lanthanide

metals and mixtures thereof.

20 39. The invention of claim 38, wherein said lanthanide metal oxides are
selected from the group consisting of lanthanum oxide, cerium oxide,

praseodymium oxide, neodymium oxide and mixtures thereof.

40. The invention of claim 39, wherein ceria sol is a precursor for cerium
25 oxide.

41. The invention of claim 39, wherein a metal or metal oxide oxidation
catalyst is used with said cerium oxide, said metal or metal oxide being
selected from the group of oxides of precious metals, transition metals, rare

30 earth metals, metals from groups lIA, IVA, and mixtures thereof.



10 IB nmetals and m xtures thereof. 37. The invention of claim 36, wherein
said transition netal oxides are selected fromthe group consisting of
oxi des ofwbprosfss7copper, silver, manganese, titanium zir®caianwg/ossBnadi um
and tungsten. 15 38. The invention of claim35, wherein said rare earth

metal oxides are _selected fromthe group consisting of oxides of scandium
yttrium | anéBani dbe invention oflaim 41 uvbereimsaidotelected soetargemelRléitd®n of

cl ai m 38, Wher@éﬁ?@ihgﬂ'@bﬂ@%@@ﬁ%&é i i gﬁaeaﬁ%ggggmﬁqb;@ef éfeP&:‘Brt he group

consi sting of® OxlI de, ptas m um oxi neodym um
oxi de and m ykideesr hinaurss thefdbf. The i nvention of claim 39, wherein ceria

sol is a precursor for cerium 25 oxide. 41. The invention of claim 39,
wherein a nmetal or nmetal oxide oxidation catalyst is used with said cerium

of preci atis Wt al Jned el iRy 3o oine i S5 Go o o PR oy °f O

groups 1A héal @ide ebtdiystdsr theesatidfsolWOrOB¢ing SEECtECITOEADR OERL  42. The
invention of claim4l, wherein sajd sel ect e_a%mat al or netal ,pxide is

pl atinum paFpasisiing Oﬁl%ﬁﬂéﬁmﬁﬂioéf&e,icﬁﬂﬂnb%' : ,prﬁﬁeﬁ‘glé’?‘m%l e, silver
oxi de, or m éégéﬁ@“}aﬂ%ﬁ@ ancii:’g?q%urg@ﬁ\e'r gention of claim 35, wherein said

oxygen stora ne oxide catalyst for the solid solution being
selected fromthe group consisting of |anthanum oxide, cerium oxi de,
praseodym um oxi de, .neodym um oxi de and m xtures thereqf.. 10 44. The

i nvent i of0of 44+ ai mhednveptiansetclaim 43pvheteinsa n@ggﬁ@g?aj%ldlegxeqrgct ed from
the group of ' (-1 iq&l ' XbConiu emddum oxi de,
magnesi um Oxﬁggeéc?éc{ ﬁ?ﬁﬁﬁn@ﬁgﬁﬁﬁé}g' %{Igtéﬁpggg'?ﬁ@ go?. nAiS. The i nventi on
of cl ai m 44, anhaineimosiadieg mrexginiediuso bxidies ntitahiurh osdienand mitibresingssoff ur t her
conprising an oxidation catalyst selected fromthe group consisting of

pal | adium platinum rhodium tin oxide, copper oxide, iron oxide,

45.  The invention of claim 44, wherein said solid solution of mixed metal
15 oxides further comprising an oxidation catalyst selected from the group
consisting of palladium, platinum, rhodium, tin oxide, copper oxide, iron oxide,

manganese oxide and mixtures thereof.

46. The invention of claim 45, wherein said solid solution of mixed metal
20 oxides is selected frbm the group consisting of cerium/lanthanum mixed
oxide, cerium/zirconium mixed oxide, cerium/ zirconium/lanthanum mixed
oxide, cerium/zirconium/praseodymium mixed oxide,
cerium/zirconium/lanthanum/praseodymium mixed oxide,
cerium/zirconium/neodymium mixed oxide and mixtures thereof .
25
47. The invention of claim 46, wherein said solid solution is a high surface

area porous particulate.

48. The invention of claim 47, wherein said solid solution is
30 cerium/zirconium mixed oxide having a ratio ranging from about 5:95 to about
95:5.



manganese oxide and m xtures thereof. 46. The invention of claim 45,
wherein said solid solution of mxed nmetal 20 oxides is selected fromthe
group conwowBiosgy7of ceri uni | ant hanum m xed oxi de, ceri umPEITI@COR00ESL M xed
oxi de, cerium zirconiunllanthanum m xed oxi de,

cerium zirconi um El)_r aseodym um m xed_oxi de, . _ _
ceri um zi r coAPunt Thatinventienefalaisyd i Wheraink saidgrtigds about 75:25 and said

ceriunl zirconi ﬁﬁ&g@%@\%}#@@ﬁﬁggomd%and m xtures thereof . 25 47. The

i nvention of P8 d"40l'id solution is a high surface area
porous particul ate. 48. The invention of claim47, wherein said solid

solution is 30 cerium zirconium m xed oxi de having, a r?ti Q0 ran iF from
about 5: 95 t 80abodihe igwemiongs @@mggﬁf’ol?’@hﬁ@lﬁﬁegb?@f ysh¢s PFRFEN ﬂ\/%'?lti on

of claim4s, N sal | 0. " i kel i i
about “6m ¥ FRUEGTLERITHS fob bt %l arbaigandf Aphat fyo RS PAE | o,
i's present i BxtfiguiShegruiets tarcbsuipipar trindteee- burn for greater than about

two m nutes and sel f- extinguishes in |less than about four m nutes. 51. The
i nvention of claim?29, wherein a tobacco rod for said cigarette is shorter

e el e e

conventi onal “nunber o einvention o erein a
first anount spbrteetrianeansietitional tobacch toceeiyarsite leagthssiotprovidesa sai d adj unct
and a second amount of said ceriumoxide in said treatnent conposition is
sai d cat &Pysconygntinal pHabena RUflSn of claim 29 or 30, wherein said oxygen
storage and donor netal oxide catalyst and said essentially

non- conbusti bl e finely divided porous particulate adjunct for said

catal yst is #&2¢oafliheginoentian df clagaBs; iberein apfirst amosint opceduratadde it o sai d
cigarette wapper, or is incorporated 20.into aaid Ci arette,“;?fagecri during
cigarette W&g%ﬁemﬁntm’@p@l ion Is said adjunct and a second amoun ai

cerium oxide in said treatment composition is said catalyst.

15 |
53. The invention of claim 29 or 30, wherein said oxygen storage and
donor metal oxide catalyst and said essentially non-combustible finely divided
porous particulate adjunct for said catalyst is a coating on said cigarette
wrapper, is impregnated into said cigarette wrapper, or is incorporated

20 into said cigarette paper during cigarette wrapper manufacture.

54.  The invention of claim 29 or 30, further comprising an ash modifying

material is selected from the group consisting of zirconium oxide, titanium

oxide, magnesium oxide, aluminum oxide, cerium oxide, tin oxide, iron oxide,
25 manganese oxide, calcium carbonate, zirconium carbonate, magnesium

carbonate and mixtures thereof.

55.  The invention of claim 46, wherein said oxygen storage and donor
metal oxide and said adjunct is said high surface area cerium/zirconium

30 mixed oxide.

56. The invention of claim 55, wherein zirconium oxide and/or a zeolite are

used in combination with said cerium/zirconium mixed oxide.



54. The invention of claim?29 or 30, further conprising an ash nodifying
material is selected fromthe group consisting of zirconiumoxide, titanium
oxi de, neyoasiossTroxi de, al um num oxi de, cerium oxi de, ti nPETIC®300380DN

oxi de, 25 manganese oxi de, cal cium carbonate, zirconium carbonate,

magnesi um carbonate and m xtures thereof. 55. The inventjon of claim 46,

wher ei n sai d 5dxygdhesnyentign ehelamaRgror 3k miereini siid aMNSANAESs 28 ANFER9% s sai d

hi gh surface i i nj i xed oxide. 56. The invention of

cl ai m 55, m@%ﬁcﬁe§ﬁr@cﬁ%éﬁh§%ée é[r%/%orﬁn a zeolite are wused in conbination

with said ceriuntzirconium nm xed oxi de. WO 03/088771 PCT/ CA03/ 00581 57.

The invention of claim?29 or 30, wherein said adjunct, has, an a\iﬁé@gg
hig

particle siz&88f [Tdhesinveniiomebelainm@s orsy), wheseinRaitadpmchis 2) & 30,
part ! 2o ¢ : on
erein sal azg%)ﬁ?act%émr% B QPrad drBS §n eRcLH PoAh M 4y én%%ﬁa?%eaar ea

i n excess”of and ‘an average particle size“greater t bout

Im 59. The ipavigdit isie gleatdraham 3boutvigmei n said zeolite is selected from
the group consisting of silicalite zeolites, faujasites, X, Y and L
zeolites, beta 10 zeolites, Mirdenite zeolites, ZSM zeolites and m xtures

thereof. 60. gfhe iﬁve%ﬂbbﬁt[ﬂ%rgpg Elafth B43WnehbiRIsld1-8dld I03uBERSHGIAAE and

donor netal Oxide'Is a particulate wth an average particle
size | ess thppuplonsisigrof sfichlite ZEbkiteisnfariasiies, Xf Ycdral inz8bliteshbeti n sai d

oxygen storage and donor _ nmetal oxide has, a particle sjze |ess than about
1. 0m whed0Os aizgobitepg Merdenits é@‘é“tﬁ‘ﬁdngn%ﬁO?'F%tg?J BWFtHEesp%ef?erees are fixed to

surfaces of said adjunct. 20 62. A double wap self-extinguishing cigarette
and having an inner and an outer wapper, one of said inner and outer
wr apper conprgGi ndrenineeptien of skaim&fe winedeidwaid oxyger stoxageand donpport and

Tow i gni t 1 on TBPGbEKGES e ARitest Baicdete Wik Binrens Rer e SR et
Wrapper. than about 30um.
15
61. The invention of claim 35, wherein said oxygen storage and donor
metal oxide has a particle size less than about 1.0pm when said oxygen

storage and donor metal oxide particles are fixed to surfaces of said adjunct.

20 62. A double wrap self-extinguishing cigarette and having an inner and an
outer wrapper, one of said inner and outer wrapper comprising an oxygen
storage and donor metal oxide to support and maintain free burn of a self-
extinguishing cigarette while retaining the low ignition propensity property of a
self-extinguishing cigarette wrapper.

25
63. A cigarette of claim 62, wherein said inner wrapper comprises a
sidestream smoke reducing composition and said outer wrapper comprises

said oxygen storage and donor metal oxide.

30 64. Acigarette of claim 62, wherein said inner wrapper has a low porosity
for self-extinguishing a burning cigarette tobacco rod and said outer wrapper

has circumferential zones of an oxygen storage and donor metal oxide to



25 63. Acigarette of claim62, wherein said inner wapper conprises a

si destream snoke reduci ng conposition and said outer w apper conprises

sai d oxygwpo oswes7age and donor netal oxide. 30 64. A ci gar @CTaCAnB/0eI8ai m 62,
wherein said i nner wapper has a |ow porosity for self-extinguishing a
burning cigarette tobacco rod and said outer wapper has circunferential
zones of an &¥pger afree hyen smie Wb matatains tee durn of spidgabaeeiod along

PCT/ CAOS/OOS%JaidEWé)é)rt a free burn rate which maintains free burn of said
tobacco rod al'ong  Sdid zones. 65. A cigarette of claim®64, wherein said

i nner wapper has a porosity 5 reducing agent selected fromthe group
consisting of netal oxides, starch, nmetal saJts as ash conditiongers, soya,

guar gums, cd%i urh ERRRRIRPECIAIN &4 Mhetein SRIGIMNREWARPRI ;@ porosity

pol yvi nyl &l c ; I . 1= hiadl i lhnor gani c
bi nders agd %%{Jﬂpé?g?ﬁg%g%%:@%@&&ﬂ%? @H%g?gtéltg {é P P(ﬁ?lmr&%%%éﬁ%rf gi n said
i nner wr apperméias salts ad @shroaaditionenk soyadgeamgurnsngaisiutn carbehatd) r educes
porosity of saidg inner apper .to a, level ich provides

sel f - ext i nguiZERHISS: m"&‘?‘.yw"ﬁgli @8‘5%‘i’twlmnﬁ?lﬁ%lsﬁ?%ﬂw%?wl%%”Llﬁo%ﬁ’dest ream
snoke reduci I~ RN ik J 1 ! oxygen storage
and donor W%Séﬁdﬁmﬁggﬁﬁy??@%@bgﬁﬁjeésrggﬁteir@ Pgé%g%rggﬁbusti ble finely
di vi ded porous particulate adjunct for said catalyst. 68. A cigarette of

claim67, wherein sajd rosit f.said.nner.wapper is, 20 less than 10
Coresta (A t £6.60 A Aioargity of clalBid5, MliereiBAnbeE MeRBe has A sigstream
selected fro hSikil AR } iof ifeet { bl e
mlled fibr egrﬁ%ngﬁrl t ﬂlgcgmnﬁgglﬁlgﬁ%@é%gé mat grﬁléésifv %géséelﬁtli al I\Ig/l%ﬂﬁ%ésjéd
non- conbust i  kevakwhicht movidestself;exdihgusbimands and mi xtures thereof. 70. A

cigarette of claim67, wherein said catalyst is selected fromthe group-
consisting of transition netal oxides, rare earth netal oxides, a solid

sol ution of mgxed ARiRlref bHERIATE, Whereihahid BRIe8#Eam smoke reducing
15  composition comprises in combination an oxygen storage and donor metal
oxide catalyst and an essentially non-combustible finely divided porous

particulate adjunct for said catalyst.

68. A cigarette of claim 67, wherein said porosity of said inner wrapper is

20 less than 10 Coresta units.

69. A cigarette of claim 68, 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,

25 zeolites and mixtures thereof.

70. A cigarette of claim 67, wherein said catalyst is selected from the
group consisting of transition metal oxides, rare earth metal oxides, a solid
solution of mixed metal oxides and mixtures thereof.

30
71. A cigarette of claim 70, wherein said rare earth metal oxides are
selected from the group consist.ing of oxides of scandium, yttrium, lanthanide

metals and mixtures thereof.



30 71. A cigarette of claim 70, wherein said rare earth nmetal oxides are
sel ected fromthe group consisting of oxides of scandium yttrium

| ant hani dwo0 oamssals and m xtures thereof. WO 03/088771 PCTPCAANGO&GBL 72. A
cigarette of claim 71, wherein said | anthanide netal oxides are selected
fromthe group consisting of |anthanum oxide, cerium oxide,  praseodym um
oxi de, neodyr2um Axdigaretie®f wlairuf bavhereineeaid lanthgnids et cxides d€ cl ai m 72,

wher ei ] | oF cerj de: 74, A c tte of
cl'ai m 70, -whererireki BBEREBbotRlng §f i RatthERe oietBe" P 0t o,
from the groypse8aFitimtXidd, eidyHilihanideandnikieds téreoki de,

ceriunt zirconium m xed oxide, ceriunt zirconiun |l ant hanum m xed oxi de,
ceriuni zi rconi um praseodynm um m xed oxi de, ‘

ST A T R

oxide.

74. A cigarette of claim 70, wherein said solid solution of mixed metal
oxides is selected from the group consisting of cerium/lanthanum mixed
10  oxide, cerium/zirconium mixed oxide, cerium/ zirconium/lanthanum mixed
oxide, cerium/zirconium/praseodymium mixed oxide,
cerium/zirconium/lanthanum/praseodymium mixed oxide,
cerium/zirconium/neodymium mixed oxide and mixtures thereof.



