18 March 2005 LOW SI DESTREAM SMXXE Cl GARETTE W TH COVBUSTI BLE PAPER FI ELD
OF THE I NVENTION 5 The invention relates to sidestream snmokE Mach0Dbn i n
burning cigarettes and the |ike. Mire particularly, the invention rel ates
to a conposition for use with cigarette paper, cigarette w apper or w apper
for a cigar for treating andQWaSIDESIREAM SMGKEeam snoke. 10
BACKGROUND OF THE | NVENTI ON Various attenpts have been nmade to reduce or
elininate sidestream €EHGAREENE WETH COMBUSTIRLE RAPERe. The

appl i cant devel oped vari ous approaches to cigarette sidestream snoke
control systens as described in its Canadi an patents 2,054, 735 and

2,057, 962; Mﬁﬁ@ﬁﬁ@gnd 15 5,709, 228 and publ i shed PCT
application . 25 and WO 99/53778. Qther sidestream
smoke conf rol Sy?’fﬁ%&?ﬁ&?ﬁ%ﬁsqgﬁﬁl Sfin YHokD rdetion! ih®urdiger i al or
adsorptive material iIn e tobacco, fi1ter or paper w apper. anpl es of

these systenggafcfics8hd theSke. | Mok PartioalR1Y, she?invehtierelaRd t€@ 4, 225, 636; EP
patent application 0 740 907 and 99/53778. U.S. Patent 2,755,207

descri bes a tampesities forasme withkigacitigapapet cigapte wrapgereir yanappeciopaper on
burning yields a snoke substantially free of obnoxious conponents. The
cigarette papl&ar faF teeating agd;vasably Er‘%ﬁln& fdestisam $RkR- |t has intimately
associated therewith a finely divided mneral type siliceous catalyst
material. 25 The cigarette paper which is essentially non-conbustible and

refract ofy | QRURGROVNDUFAHE IeRANIGINdUri ng combustion of the
cigarette pa ' st in nodifying the conmbustion
of the paper. SuiVakbes sitémpBdiave bat@leso irediosde chinidatersiddserdaml ay's,
heat-treated nmontnorillonite and natural and synthetic silicates containing
sone hydr ogesmakeemangiingframea bornieg sigavestey Thsbappicasidevelonpediagioyssi | i ca
oxi des include silica oxides wi,ith alumn [ ' '

oxi de and maePRISREhESAQ CLgarets sidestigam gggﬁé ggﬁt;o Os@'st%mstz{stcﬂagizr%ecf iy ffgn um
Canadian patents 2,054,735 and 2,057,962; U.S. patents 5,462,073 and
15 5,709,228 and published PCT applications WO 96/22031; WO 98/16125 and
WO 99/53778.

Other sidestream smoke control systems have been developed which use

filter material or adsorptive material in the tobacco, filter or paper wrapper.
Examples of these systems are described in U.S. Patents 2,755,207 and

20  4,225,636; EP patent application 0 740 907 and WO 99/53778. U.S. Patent
2,755,207 describes a low sidestream smoke cigarette paper. The cigarette
paper on burning yields a smoke substantially free of obnoxious components.
The cigarette paper is cellulosic material in fibre form. It has intimately
associated therewith a finely divided mineral type siliceous catalyst material.

25  The cigarette paper which is essentially non-combustible and refractory
remains substantially unchanged during combustion of the cigarette paper and
functions like a catalyst in modifying the combustion of the paper. Suitable
siliceous catalysts include acid-ireated clays, heat-treated montmorillonite and
natural and synthetic silicates containing some hydrogen atoms which are

30 relatively mobile. Suitable mixed silica oxides include silica oxides with

alumina, zirconia, titania, chromium oxide and magnesium oxide. Other silicas
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18 March 2005 include [he oxides of silicon and alumnumin a weight ratio
of 9:1 of silica to alumina. U S. Patent 4,225 6636 descri bel$ Mawh2085 of
carbon in the cigarette paper to reduce organi c vapour phase conponents and
total particulate matter found 5 in sidestream snoke. In addition, the

car bon resulihsiude tle sxidss afsiliabn apdahtmisoni i awsight eatéo a&81lrefpitiemidke
emtting froma burning cigarette. Activated carbon is preferred as the
carbon sour cdumife use of the activated carbon results in a slight drop in

v bl sl destreqnSTR, i B ohed Be SLATCEHER BIRCTTR gkl "l Y
for the ¢ OD3GGRa A etin EABBLIRLAR cbnifbrBnRORIADiA BRRIcURIO Biet fourdir opean

pat ent application Novenber 6, 1996 descri bes the use

of zeolites jnkiddRBehnsie. dh dddgtic, ges edrben tesubtstiva substantigraduetidnst i cs of
the mai nstream snoke and in particular renove various conponents fromthe
mai nst r eam simokisiblsitlesireagnsmokd emitéing £ram ateningstigaretta s Agkivptedvi ded i n

t he tobacco, also,apparently change the characteristics of the sidestream
snoke. The Z86poR sprgteaedasythe Gar np‘QPfqecngélis’EBEH@t%g‘é{ﬁR@.C@r Y45 2 mm

Publ i shed PCT pat ent | J | / 8 | ?t'é"}ié L bl e
sheet of trelgtqgﬂ’r@t ﬁﬁ‘?‘gﬁ ‘éﬁ&’?%&%%t\%&%? rsllgl%g?zdégﬁ?’ e%rzgr%? g)r?ﬁt) eaggfeem' s??fons. The
sheet is useg;a$edind PRIV E4bERPIThE CaORAlc®ty SiperORRl toi Bd ak tie paper of
a conventlonalal cigarette. The wap has a very high poroSity to allow the

ci gar et t1@ t oinher wrap farrthe talmecsd codimemnbination witheeednventionslesgavieitte at t he
sanme time reduce visible sidestream snoke em ssions. The nonconbusti bl e

wrap incl udes nonEwopbuspatenkapmicatipe 0r746 % pullished Maysmbst &, 239Gct i vat ed

b fib [ t her. stand terjal d i Ki th .
The wrap ol sescrbry theats o ipotie i nBac G the ek A AURTRL P ol o andt an
oxygen donorék%%&@ﬁstfcts%fﬂgg dﬁ?ﬁﬁeaﬁf‘érﬁglﬁgﬁ(ggf gf;zﬁﬂcﬁl?} ?éréé\‘}e variGus

nonconbust i bl'e " Wrap pfrovi dées an accep [ ee of si destream snoke
control , howeyRpeneti®irom HeanAABrEATBHPke Buch Batohe ofthd fass. Whapeokitechar r ed

tube 30 remains. -2 18 March 2005

15 as provided in the tobacco, also apparently change the characteristics of the
sidestream smoke. The zeolites used were of a particle size between 0.5 mm to
1.2 mm.

Published PCT patent application WO 99/53778 describes a non-

combustible sheet of treatment material for reducing sidestream smoke

20  emissions. The sheet is used as a wrap and is applied over conventional
cigarette paper of a conventional cigarette. The wrap has a very high porosity
to allow the cigarette to burn at or close to conventional free-burn rates while at
the same time reduce visible sidestream smoke emissions. The non-
combustible wrap includes non-combustible ceramic fibres, non-combustible

25  activated carbon fibres as well as other standard materials used in making the
wrap. The wrap also includes zeolites or other similar sorptive materials and
an oxygen donor/oxygen storage metal oxide oxidation catalyst. The non-
combustible wrap provides an acceptable degree of sidestream smoke control,
however, due to the non-combustible nature of the wrap, a charred tube

30 remains.



U S. Patents 4,433,697 and 4,915, 117 descri be the incorporation of ceramc
fibres in a cigarette paper manufacture. U.S. Patent 4,433, EbManhsdPpbes at
| east 1% by weight of certain ceramic fibres in the paper furnish in

conbi nation wi th nmagnesi um oxi de and/ or magnesi um hydroxide fillers to 5
reduce visible sildésPatats 445869 rmadat, 9 Hy 117 desaribe tg@lmﬂoﬁ@)féﬂgﬁﬁétte. The

furnish of fibre, N ic fib fill K
Sheet “on_ corETIGHAIRS i sarearehs Reperaeamacurernl 3 Faa BRARL ey oo
| ected f th | ' 0y i i s d
e LGy BRSO oA D R R G 2
used and is é&nﬁﬂgﬁsﬁ“Hgle@ﬁgﬁé&%mﬁia@aﬁd?& fdabh@sumihydiexiab eilers it 0, U. S.

Pat ent 4,915, 117 descri non- conbusti bl e sheet for hol di ng tobacco. The
thin shedt irdhos visiblé sidesteamsimokewneanating fsdm ce byrningbcigarettg. Fheduces no
snoke. The ceram c sheet conprises a woven or non-woven fabric of ceramc
fibre or a nfutnishef fbroppkps cenamic &ibses and tilers weg psedite mekoaparIIBhaet hi gh
tenmperature. The ceramc fibre may be selected fram.norgani.c fibres such
as 51 | fca {19 EOMGRIORAL RARGRANKITY BIAChIAGE.  Thn Geramf dIbToq MAg e seletifth, ~or

al um no bor ogj L. j S i y

bi ndi ng t heglzbhn%atgl gf%?%‘?@g%@‘“?’ﬁ@’r%%ﬁ#%%@ﬂﬁ%’f@@%ﬁ“ Z’? ﬁg‘h ?%%Bglgﬁﬁg)rugal um na
gel . The fi bjlgmifd.eAafipéraifahadiesivin h9dAdXidd 61 MABAE Emiokidd RBedand1d Sol
gel s have been applied to conventional cigarette paper in order to reduce
si dest r edm seasted opar appliddaiol the fibregef thesheld. f rom a magnesi um al uni nat e,
calciumalum nate, titania, zirconia. and al um num oxi de S t((:)Itei)?ﬁlrgifged in

Canadi an Patent 1tadd.Sodatentd, Unbld dscoheeanonsombusiiplsshee ng
Canadi an Patent 1 68 describes the application of nesi wm 2

iy oxi de 1 rioBHEh oF it B0 SHET S IR imtebum Yon @ al wERH PR tikfing,
conponent t On V, p | S bon. The
magnesi um h ngF%eﬁ%i@B}(g Eggmﬁgﬁggget?ggﬁ{esggﬁo%t he@ir{)oslggsg Ii)t he sheet
of the ci gargbtie dlartimicGibradir amixatrenif pappt arebtdramics éfindlp describes the
use of gels produced by a solution gelation or sol-gel process for

cont rol liSng déveng®scdmbhighi tomperatuncagifer ceramic Sbsinay baselecleddromhe gel s

W appor o | THBOTEANIE SOk URh 58 SR B iep BTUIGR N1 MELRFGTAT bl ©
si dest r eam sgpke o Ty BBt LS Snk ask PbeS OISl AIRYnDS ik
titanium zirconrum sodi-un potasstam-or cal crum “Caralysts have al so been
di rectly appbingthg hesd ﬁﬁ[&ia‘l@bgﬁﬂﬁganiélﬂﬁﬁde%s&tﬁ@sﬁﬁéfpgﬂ drialémnadéan Pat ent
604, 895 and U. S. Patent 5, 386,838. "Canadi an Patent 604,895 describes the
use of pl at i Therfibossrdrempreferabliyrh tofdl mantooneters odiametemd r hut heni umin the
cigarette paper. Thesej% tals function as oxjdation catalysts to treat

vapours 4t sing fPOnBCHABRPIEARPIeH AR cpRyRAtioRAbisaTe e MIPFRINRIEE Bl yti
effect has bealcPLl@sdn Q%oﬁcg,epﬂﬁi:@llaﬂ?%lol Egl's ¥3de from a magnesium

aluminate, calcium aluminate, titania, zirconia and aluminum oxide, as

described in Canadian Patent 1,180,968 and Canadian Patent application
2,010,575. Canadian Patent 1,180,968 describes the application of magnesium

25  hydroxide in the form of an amorphous gel as a cigarette paper filler
component to improve ash appearance and sidestream smoke reduction. The
magnesium hydroxide gel is coated on or applied to the fibres of the sheet of
the cigarette paper. Canadian patent application 2,010,575 describes the use of
gels produced by a solution gelation or sol-gel process for controlling the

30  combustion of wrappers for smoking articles. The gels may be applied as

coatings to paper fibres before the paper is formed into wrappers. The
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10 The netal particles in a suitable nmediumare dispersed onto the face of
a paper w apper before it is applied to the cigarette. U. S.18saeaht2005

5, 386, 838 describes the use of a sol solution conprising a mxture of iron
and magnesi um as a snoke suppressive conposition. The snoke suppressive
conposi ti on wrappetkearbyseful forredpeingtvisiblel sidestigam wkmgrh@sn@mi oXides an
aqueous solution in the presence,of a, base. The jron nesi um.conposi tion
denonst r at estORitlhsa gelsway é’é“@%n%ﬁ?‘%&‘i“ﬁhtzérwmi% RPN BH nat el y
225 2/ g whep heat ed to a tenperature between 100C and appr oxi mat el y 500C.
The iron ma 'ﬁ‘é corrp05|t| on may be added [o paper pulp which is used to
make smoke suppreggiaWRIChAR! RIS BedtPdifdotly Hpplich 06 cRrdTRIpsRE WilcRQEPOSi ti on
apparently functions "as an oxi dation catalyst and Teduces t’he amount of
snoke pr dducdedchiped hernadlam@'amngéﬁé,B% and KéScHhtahySBSﬁﬁ@Sal(hmadmnappl i ed
to the tobacco, for exanp as descrijbed in Patg@t 4, 248 251,

pal | adi um ePatpel6 Q%S%ﬂgqcﬁb@s therysef Fﬁ%tllﬁ:l@aaq’ﬁtmluﬁ”ayﬂ ladwnio t he

t ob . Th tob d I
aromat 1 25 HpURBEAPRsRUnBRER R R it B RRE, e‘s‘%ﬁfqt%la?w?ﬁ?wif ed'in
combi nati on H‘hHQtu?ﬁ‘ étQ %B'tfea%@‘ltl#r(]nﬁﬁ aﬂbl 'f?mﬁ Husfbi o?‘ﬁied? LP%&'Ch nitrates

i nclude lithium so ot assi um ceS| um nagnes cal ci um
strontium |ﬁi’dﬂj}%ﬁumptl@1ﬂiml¢maljﬂﬁ9éﬁéﬂtllﬁ‘s beénprovided ey tiephsml paldstiiimni um
terbium dysprosium erbium scandium nanganese, iron, r hod| um pall adi um
copper, 180 zThemetdlyparticies irgaktitabie medymbires dlsphl;sedapdtcaﬁleiacmef @phpeand

m xtures thereof. -4 18 I\/azchﬁ%OOS Cat al ts have al so been used in tubes
to reduce siVeaRPeERATIEHKiS apR %thﬁé’é&q‘F d in published PCT application

WD 98/ 16125. Cat i ed i r |ty 0

ci garettes whi chagc)é r%’[t %ﬁﬁﬁﬁ?@&g‘tbggﬁﬁ‘gﬂ? %ﬁa%&?&gg%ﬂ Kéﬁg%ggse but

I nstead a f!@‘fﬁﬁf@@fﬁoﬂﬁﬁ&’ ne§HATR £8mbke SHGHEsI 8sfbositignr ghees | ncl ude
t hose descri U. S. pater%s 5,040, 551, 5,137,034 and 5, 944, 025, whi ch
use cat al ystsmbke suppresiéve dmpesiiss & mateby cogrecipitatimg irondadel op t he
aerosol . Such catalyst systens include oxides of cerium palladium or

pl ati nurkS Al mlasu@ﬂiumrfeorprancaquaous sajutiemin axeqyeseamca@ﬁg baseleThe égm snoke

?ggﬂﬁgé_i?dié@éﬁgﬁ‘w@%q%?@h Gt FRBY I sitage 26 1o] SPEBHIBAGHY 400 ¢ he
combusti bl o AR e RARRly <85k il rfea%rtsttt%nﬁg%@ﬁré b o8 BB

cigarette w precia ting Ci gare Accordingly, this

i nvention prayd Woﬁnﬁatéssmm@ﬂ Bi@16n SUPnEAunBYSThEARiubA by addeldto! 00ks

and tastes
paper pulp which is used to make smoke suppressive cigarette paper. The iron

20  magnesium composition apparently functions as an oxidation catalyst and
reduces the amount of smoke produced by the burning cigarette. The catalyst
may also be applied to the tobacco, for example, as described in U.S. Patent
4,248,251, palladium, either in metallic form or as a salt, may be applied to the
tobacco. The presence of palladium in tobacco reduces the polycyclic aromatic

25  hydrocarbons in the mainstream smoke. Palladium is used in combination with
an inorganic salt or nitric or nitrous acid. Such nitrates include lithium,
sodium, potassium, rubidium, cesium, magnesium, calcium, strontium,
lanthanum, cerium, neodymium, samarium, europium, gadolinium, terbium,
dysprosium, erbium, scandium, manganese, iron, rhodium, palladium, copper,

30  zinc, aluminum, gallium, tin, bismuth, hydrates thereof and mixtures thereof.



15 like a conventional cigarette but as well, in accordance with aspects
t hereof, ashes like a normal cigarette. SUWARY OF THE | NVENTMai¢hTIO5

i nvention provides for a significant reduction in sidestream snoke 20 in
its various applications. It has been found that such reduction in

si dest r eam s@atakystsalmavelal gy bedmggded ibdubastp eedutetsjdastreamoymokesttichsd i n a

si destream snoke, treat nen sition n storage and donor
metal oxi de ¢sscHAEd %pg@g;&lﬁ&i’%ﬁwlg}ﬁt@gﬁ& g%(%ﬁion conbustible finely
di vi ded porous p on may
be used wth nor x#ﬂa%icﬁ%ﬁg Sﬁ%%fee l%l‘q“gé#&f ngi%gééeif&?es gﬁg{e{ggﬁieép abl e
free-burn r a&@ﬁoé"ﬁl‘ohﬁcé@ﬂbﬂk@dnﬁ‘ ar ﬁ{alﬁétfe’éﬂﬁédléfk@béﬂ‘@enﬁﬁﬂ 1'i‘1§te\id 2l ﬂliv%ured

si destream snoke.” The adjunct for the catalyst hay be any suitable

essenti all y awosulntixampléeopihese me.rba’nlengab&es mkchalecthosesdescebed ircHr$on
materials such as mlled carbon fibres, m neral based materials such as

nmetal oxi despaiefs F4),5 ki 3034 ﬂlbd 8944425z which %Wt%l§5tﬁ1t¢ peavidetheni ¢

fib d h I t, th

catal yst ad] MESATE MBSECTSFaB aoiey < the Gepk) Pyt sty S RE R oos

non- conbust i ﬂllc dé(gg &%{&gﬁﬁdﬁﬁ@&wéf é%tt)lgghlerl aI such as activated
erre

carbon or zeo n a nos I nent of the invention, the

sorptive materi al Altﬁbﬁ 17 6 priciSarf86hteip m@mrﬂ&md&m@m@m&xﬂr&o&ﬁdﬂ tes.
The zeolites are especr ally preferred when used in conmbination with a

ceri um bldk edsysétrad, ysine of th'dm have paavideha sysiem whichtefifeativelympdisdesi on nmay be
applied in various ways, The conposition my be used as a fjller in the

manuf act ur e %Fleﬁreépb%ﬁ@k? EYﬁHBBer IHFWPE@H@@VW?OQRW‘SH‘(S&H]@ paper, or as a

coner " O5en PEufipbSHEE it by SR RS el ik 839@??@01 W3S

have a ranggwapgaﬁr@ge%gﬁgm REYALe LW DRERHIefS, (Rfs idhHflon0 5 Coresta

units throu out 1,000 Coresfa’units. referred

porosi ties apevidesal diesteam snhak‘e 26iirdlay e trawhivht ot andly ks apdedsey ed
porosities are usually in the range of about 30 to 60 Coresta units. It is
appr eci ated likaa cguwnttqnahcgarqmd’aﬁ apaelhén accondanceavitiunspostsetharcaf, The

treated pape be a ed as an outer wap over a 15 cigarette having
convent i onal a@p@il,kgtatrpegg;l)g}garet te.

SUMMARY OF THE INVENTION

The invention provides for a significant reduction in sidestream smoke

20  in its various applications. It has been found that such reduction in sidestream
smoke can surprisingly be achieved by the combined use in a sidestream smoke
treatment composition, of an oxygen storage and donor metal oxide oxidation
catalyst and an essentially non-combustible finely divided porous particulate
adjunct for the catalyst. This composition may be used with normal

25 combustible cigarette paper to provide acceptable free-burn rates while
minimizing or virtually eliminating visible sidestream smoke.

The adjunct for the catalyst may be any suitable essentially non-
combustible particulate material such as clays, carbon materials such as milled
carbon fibres, mineral based materials such as metal oxides and metal oxide

30  fibres, ceramics such as milled ceramic fibres and high surface area porous

particles. In this respect, the catalyst adjunct is most preferably an essentially

-5-



The si destream snoke treatnent conposition nmay be applied as a coating on
both or either side of a paper for anultiple- usually adoubl 5
cigarette, or inpregnated into the paper, or nay be incorporated as a
filler in the manufacture of the paper faor single or, multiple waps of
cigarette 20nquapembustible highsirtacarasen sQrpivg EIMGHAl sueh ag ﬁ@é\@@%%{g%ﬁke

bapers. I n_ oRuRthdR h/0e: RSiaFTE SRBOHRTER bt e PERILE BRCPlEke ¢ 1ot ment
conposi tion ma., fs@@%sﬂteganghﬁgahfé%lﬁf hgdregﬁetgjic%gﬁggntrhk%oﬁ@e%@o rod
oadl 1 he (0] n andaw cnhe

where differen ngs o nmposi t1i I n between the two
papers may b&pébially Préfdadd wikersisellin 2ofbifdidn wihlalcerionabasedivacilyent , the
si destream snoke treatment conposition may be coated onto both sides of the
paper pl &ced on tTHee sidbstozam smake Wieatmentichfnposition mayibagpphied itbeariousyi ded.

A second paper may be used as a further w t hereover. The cjgarette
treat ment payyays-nhle RAPROSIIGN 4By %H$%%§ﬁ%@é&‘?§'ﬂ4%’§a%ﬁe s a

significant benpefit aqyer n |4l ' J of
the prior ar '8 t_g %P%%ﬂ@ﬁ?g%%ggg@%éyfge%gﬁé&%%gg%é%ﬁéfﬁ@ gln%%a%g@fi onal
cel | ul'ose ba@@%e%&@ﬁ&télﬁj/mwridwfcami%mh@ php&. ITIRACE®IMnt GOWPOSI ti on,
surprisingly does not add to the sidestream snoke. It has been found that
in order to sig¢strdanesmokie gtameent sigkety pahee maynhavieherange aff poetositie adj unct
are used in conbination. The tw conponents may be 5 co-m ngl ed as a

filler, ¥or ﬁﬁamfﬁr&,lowmqrh@'tiﬁhﬂmmt@r%g@fes& griit%ﬂw@lgih@dﬁlg Apfca;&itﬁaﬁf: v§| Y,
h | ! ! . |
Loual |y as oatnd 100 Coreslasisfifie Prifeheediorontes BeiBlengics fuoa@f oy r 20

enbodi nent s, ins ' ks . ' ' te,
the matori i SOy RS S Urerd i ERRNPC BrcRBally 1F Biq MBI F BoaREY

devel op a 10wl Coteavriinien alt igppretiated thyiesueh TRvtddepaper thdyBeclidedss ausual |y
| ess than that of conventional cigarette paper and due to'their intinate
cont acti ng namitipe wrapc {lihentreated paperimah by appliad sombonied waap oger i ngl ed.
According to other aspects of the invention, a | ow sidestream snoke

ci gar et tl® corigaresiehayingepnvsntiondl cigaspiie PaPstod and a conbusti bl e treat ment

L eatmont | compos: TRONOUHIER RO (et BRN ABrtnsR Ll mak PR aRPEESAShe and’ donor
T o SHAE B gt 00 B Aoy veetbl = 1ty
wrapped cigarette, or impregnated into the paper, or may be incorporated as a
filler in the manufacture of the paper for single or multiple wraps of cigarette
20  paper. In a double wrap arrangement, the sidestream smoke treatment
composition may in one embodiment be sandwiched between two papers. Ina
further double wrap embodiment, the sidestream smoke treatment composition
may be coated on the side of a paper adjacent the tobacco rod where different
loadings of the composition sandwiched in between the two papers may be
25 provided. In still a further double wrap embodiment, the sidestream smoke
treatment composition may be coated onto both sides of the paper placed on the
tobacco rod, where different loadings may be provided. A second paper may
be used as a further wrap thereover. The cigarette treatment paper may have

typical ashing characteristics which is a significant benefit over non-

30  combustible cigareite tubes and wraps of the prior art. The treatment paper
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According to an aspect of the invention, a |ow sidestream snoke 20
cigarette conprising a conventional tobacco rod, and a conbl&Makdhe2005

treat ment paper having a sidestream snoke treatnent conposition conprising
cerium oxi de which functions both as an oxygen storage and donor netal

oxi de oxi datinap beat@inyenticmd caﬂubssbamdaaigglrettorpapm‘rmgmhi wiitd the nel y di vi ded
porous particul ate adjunct, for the catalyst. According to another aspect of
the 25 i nvenf¢@MenhCOMPASIHANCHWPUSINEIYHPB ot aé@w therfadgstigam %Pglﬁﬁ-ette

treatment paper for reducing sidestream snoke. emited fr r i hg
cigarette conpri slgélafs e%hﬂﬁ'ﬂ&b?‘p‘ﬂ Oa{ﬁe @@gﬁ%{’é}‘{f&%ﬁ{ﬂﬁ%&‘%&?&%@{%’ oxi de
oxidati on cadlohllyafldaRiaRe & dlli) cORbIRAATH I Earifbiterd Magast por ous
particul ate a junc¥. ccof Ing to a further aspect of the Invention, a | ow
si dest r eam se@pkingledais @filddri forexaniplsiinthamaaofaenire of gigarettapapery od, and a
conbusti bl e treatnment paper having a sidestream snbke treat nent

conposi t i on, Aleimativekyatrhentused as agopting,Hthe gamlyst apd the adjune @i Alsgichy i n
conmbi nati on, an oxygen storage and donar  netal i de oxidation.catalyst and
an essenti al Wﬂ%-@H%ﬂé? A %é‘_@)‘ﬂiaﬂ)@ﬁﬁqjﬁ%ﬁﬂqh'?@re%%f’ggleaﬁ“ﬁgeﬁediccor di ng
to a furtherc agngtlerl, BSn pAMER) RHES Yy BFRARIh W SIS, the
appl i cation Yo cigarerte paper Tor’ cing srdestieam snoke em’'tted froma
burni ng ci g%ﬁt&ﬁl%ﬁpfﬁé@@iw a§ MLtk shtiétidy Rih Rep¥ERE0 delvelopae and donor
nmet al oxi de oxidation”catalyst, an essentially non-conbustible finely

di vi ded Jfbr omsltiay¢n coatiage Smch laetrs fray teeofch thidlaleys tisuallydesscthag that ofinot her
aspect of the invention, a conbustible ciga_rette 10 paper for use on a
smokabl e t obévgnHgERlSigacHe apetand dusrtotben inthyagicoatactingmaliitke enitt ed

from a burni igarette he cigarette .treatnent er including a

si dest r eam sﬁ&’fgog%g}?%&ﬁ%ﬁﬁig@@bwe&i (ios'wlgﬁ'pconbi nat i ongan oxygen
st orage and donor j i i i
non- cgnbusti bl e fﬁgg{,@hnﬁ) 1?\é): ﬁggoéégg%sﬁggfﬁvghfigé,eﬂg | ﬁﬁg?ﬁ?&%@&xﬁggg?’dl ng to

anot her aspegigaghtetdognprivés atdoaventdonzb tdtRded evd avdly ebnbustible sicababhis moke
emtted froma burning cigarette, conprises treating sidestreamsnoke with
a treat nént papepdeiingonsidestraanusipke treamians conipesitiogdoesaid rpdpsaid sai d
treatment conposition cogigiri sing in conbi pati.on, an oxygen storage and

donor metal YSAHEN,LPWROFIGAN CANHINAEE IhFRMBMIAEOE 3t PRYGEN SSerage Ane §RBOS i bl e

finely divid S : | ' ' L VS, -¢: ording to
anot hor _aspelt BRSO FRh AR T b b BhfrshBR B P e e

conpri si ng adeaduaepiros hriicaRA¢ a@junediRtidacaeayiust i bl e cigarette paper

havi ng and a si destream snoke treéatnent conposition associated with the

ci garette paper, hkeording seardadpeendithatinvanionsa lowsidestearasnsikdest r eam 25
snoke by%gqrea,ter t han about 90% For ease of descriptiaon, whenever the term
ci gar et t4 i sCigaksdle GOMRIiSINE A SPBEYYHIPnablabgecid, and g combuskibleditadmenyar et t es

b |1 f f . kabl b d . h i ,
or the I ke. Ptz BV, sECRRRT s PARS R8pndsd SBF RS RieR Bhirig Sl s Po0q 10
enconpass Coggide kR 5&&5&%@%&1@5&% b€y dnkGoriat Ghd WHoP et Skid

cigarettes, cigars an
oxidation catalyst and an essentially non-combustible finely divided porous

rothe
r-readu

particulate adjunct for the catalyst. According to another aspect of the
25  invention, a furnish composition for use in making a cigarette treatment paper
for reducing sidestream smoke emitted from a burning cigarette comprises in
combination an oxygen storage and donor metal oxide oxidation catalyst and
an essentially non-combustible finely divided porous particulate adjunct.
According to a further aspect of the invention, a low sidestream smoke
30  cigarette comprising a conventional tobacco rod, and a combustible treatment

paper having a sidestream smoke treatment composition, said treatment

-7-



30 the Iike. The wapper nmay be used as a single |ayer of cigarette paper
or nultiple layer of cigarette paper. The wapper may be apbt Masrcha)0phe
sole layer -8 18 March 2005 of cigarette paper or as a wap over
conventional cigarette paper of a cigarette. The treatnment paper nay

i ncl ude as i¢MMBRIEOR g@@pmmgelntqomnatmwan@wgelp&tgé&geo%ndsd%qrémetal
conmbusti bl e pr.qduct, wth wi de ,range of .porosities...The nventi ppal

t obacco rod @Haﬁﬁﬁ’a‘flﬁggg ‘-‘Pg’éﬁ%@Bdé&ﬁg%?{a#@ﬂ?“ﬁmlﬁt&b{%‘éﬁﬁ? ﬁ8§n§ﬁ%{abl e
cigarettes. s-g?(?ﬁgt [}@gs are to be distinguished fromtobacco conponents used
I n aerosol cigar eta e.” BRI EF DESCRI PTI ON OF THE DRAW NGS Preferred

enbodi ments of thgcédrd@id fohfuditer abpeen of thetiheeﬂ{cﬁil,\ﬂ'amr%@owpesiﬁbﬂSfoFi gure 1
is a schematic view of a spray technique for applying the treatnent

conposi tiSon applwation 4o eigaeetapaper foi rgdueing sidesacam iserokeiemivied drash aext r udi ng
a filmof the treatnent conposition ogto the cigarette a{)er; né5 Figure 3

i s a schermt PEMNEGEATUE AOMNIESS ihgOMRMAFPR AYiHh AR OF pPraggangflognfar et t e

s il ot ; he. | ; . o £ th
[ et rent _comppLotd ST kialsh A Eredrt B BBh R0 oy GRREHR, . "
view of m Xi%t%o‘g??aftfc%ﬁt@ﬁﬂfun%?fﬂ?%ﬁi&éa‘?ﬁlyw.th 20 the paper pulp in the

manuf act ur e arette paper;
According to another aspect of the invention, a combustible cigarette

10  paper for use on a smokable tobacco rod of a cigarette for reducing sidestream
smoke emitted from a burning cigarette, the cigarette treatment paper including
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.

15 According to another aspect of the invention, a method for reducing
sidestream smoke emitted from a burning cigarette, comprises treating
sidestream smoke with a treatment composition carried by a combustible
cigarette paper, said treatment composition comprising in combination, an
oxygen storage and donor metal oxide oxidation catalyst and an essentially

20 non-combustible finely divided porous particulate adjunct for said catalyst,

According to another aspect of the invention, a low sidestream smoke
Cigarette comprising a conventional tobacco rod and a combustible cigarette
paper having and a sidestream smoke treatment composition associated with
the cigarette paper, wherein said treatment composition reduces sidestream

25 smoke by greater than about 90%. For ease of description, whenever the term
cigarette is used, it is understood to not only include smokable cigarettes but as
well any form of wrapped smokable tobacco product, such as cigars, or the
like. Whenever the term treatment papet is used, it is understood to encompass
combustible wrappers and the like which may be used on cigarettes, cigars and

30  the like. The wrapper may be used as a single layer of cigarette paper or

multiple layer of cigarette paper. The wrapper may be applied as the sole layer

-8-



Figure 6 is a perspective view of a tobacco rod having the treatnent paper
of this invention applied thereto; Figure 7 shows an al t er nk Maeched¥98di nent
of Figure 6; Figure 8 is a perspective view of a tobacco rod having the
treatment 25 conposition sandw ched between two | ayers of cigarette paper
as applied tof ¢cigerettolpapenon asch waaploVIenEentional gigasetisppaner ¢ awigaields. a

doubl t he tob d I t t . i ed

convent | onal TBY & GTE PaRaeY UL DBTSeBoO CRP R SHTET B Tre

PREFERRED ENRUIAENESmbllstidi piod ith & Qifld rddl® o piEsdifigarparoke treatrent
en yg age and do

conposition inv i onconprises, an oxygen s nor metal oxide

oxi dati on caggHvestionslasbadtoGeiRnbainbakcdtdtacan edmposibivas nbirfally G&ddyindi vi ded
porous 5 particul ate adjunct for the catalyst. It has been unexpectantly

found thdt whrokdtiesarattesc dihesnesdssarate bedistingnisheddionatdbagcei t her al one
or with other constituents, a very surprising degree of sidestream snoke
control is pPuupeRents upadiBAereol 612af6l-t he taste of the cigarette and, in
nost enbodi nents, without affecting the manner in which the cigarette

burns. Furthernore, since this 10 conposition nmay be applied as a coating

to or fill engsI_EP_;:: Qmﬁf)ﬁpgg ;m&eDRAmN’@gul tant | ow sidestream snoke

cigarette | . The adjunct may be any

sui tabl e essenti aPteferiethembotinsdritdbethefinv@itjordareistiowndathe/dravdngs cul at e
mat eri al whi ch does not affect the flavour and taste 15 of the nmi nstream

snoke ankd dowberean: gi ve off any undesirable odours in the sidestream

vapours. The partjculate material is physically stable at the el evated
t emperatures of t @%5&? ﬂéCQqI@QF%YIFE’pQ:%’a?PraT hoius for apPYHE theas a hi gh

surface area,.. ﬁ'}éﬁltléfn{ BsiBSRSS S Shardho 5&0 n2/ g of adjunct. In order for
KiEve urfa r%as,

the particles 10 ac uch t hey must be porous.
Preferably, the Fjgure 2 is a schematic view of extruding a film of the treatment

composition onto the cigarette paper;
15 Figure 3 is a schematic view of roll coating the treatment composition
on cigarette paper;
Figure 4 is a schematic view of the impregnation of a coating of the
treatment composition into the cigarette paper;
Figure 5 is a schematic view of mixing the treatment composition with
20  the paper pulp in the manufacture of cigarette paper;
Figure 6 is a perspective view of a tobacco rod having the treatment
paper of this invention applied thereto;
Figure 7 shows an alternative embodiment of Figure 6;
Figure 8 is a perspective view of a tobacco rod having the treatment
25  composition sandwiched between two layers of cigarette paper as applied to the
tobacco rod; and
Figure 9 is a perspective view of a double wrap for the tobacco rod

where treatment paper is applied over conventional cigarette paper.



20 porous adjunct has pores wth an average di aneter of |less than 100 nm
(1000A). More preferably, the pores have an average di anet et8 Mar¢ha205t han
20 nm (200 A) and even nore preferred are pores with an average di aneter of
0.5 to IOwmm (5-100.A). Wth zeolite based materials, the pores have an

aver age di anBEFAILEDRBESGRETIO EFERRED EMBODIMENTS: | s
preferred that the particul gte atﬂj%un t has an_.avera article size of |ess

than about 30m nyiés Simglestdermy, the sidesirgam SHOke t g’ﬁ QPRSI0 er abl y

b _ . | . ) .
catogor | es. cORBITY CORBHYES, aBicy B SlorREecuPiortF REACHIAE oK 7! 1S
bentonite clay usteﬁqﬂtc%ghﬁsiﬁz?d{ﬁl WakiahéSbssHtl @ Eife B d@iefledRRodd

conbusti bl e carbon materi may al so be used including mlled porous
carbon fijr eparticdlapauidjusey fot éise cadalysous haebadn wexpestantly fbendithadwhenh as
porous -10 18 Mazch 2005 nonolithic mneral based materials which include
zi r coni um oxihges two camponemis ateuseddardomhinatianesithesalonerrmyBhiothes such as
alum na, metal oxide fibres such as zi rani um fi bres, and other ceragi cs

h.
such as ni| | ERNSHIHERES Aot % Suprising degres, qf sidesiTpany smake copirol s provide
_ 5 M| P : : of .
zi rconi u Cewnﬂgp{e Aég‘g&ﬁ%@p 1A BPﬁfgsé?éar?ttg ﬁfl{i/ﬁﬁ}t@?‘é&%@lbgglmgﬁ& gﬁ@But oun

that it is capa oni ng " I'nel’ unct as an
oxygen stor agfeditth Meinrepin WRiCKIHEQigartaabuaR. Firteyifbre, Iefthigd) unct

material s include high surface area nmaterials such as activated carbon and
zeol i t esl0 Theomppsitioh nmeybe by iedoaspr caatinigi tglor fillet sathimtleacigagite ypaper,pt i ve
10 materials which are non-conbustible, inorganic _finely divided

parti cul at e, thegesuliant heyw sidestpamisainks GigateHe ?Qfﬂ‘lsdﬂ‘@ HEYIVepE’nand anor phous
mat erial s such as silica/alumna and the |ike. The nost preferred are
zeolites such®8®r | calite zeolites, faujasites X, Y and L zeolites, beta

zeolites, Mbrdeni i : | d L 1RLefe i i ncl ude
hydr ophobi ¢ zeol i ?‘ggégﬁlgb%lﬁ"%gf%{;da{%%téﬁgp%%ﬁ%:au?elgdl}ﬁderggl\}\ﬁﬁ)g%f IS%% affinity
f or hydr ophollividehgbraub ghiticajaie epherddl ovigich does noraffay tistsflavour gl tastedest ream
snoke. The zeolite materials provide a highly porous structure which

sel ecti vEl y abthermeinaneamsswkesaindalnes mehgeeotit anyluadesirablesodiiys imie hi ghl y

T opor co. wPKRYFF RRrba B GBI Bl OO FALY SRl Habs efred |1
s bel i eved {hate e CORURSHGOTRARGN S0l PO RO HARAPRA AR g CT oPOr es

in presence O € Ceri um oxl ( _ € OXI I on catal ysts at
the high tenpataderta,Afsublle iPb%dise Bt ahalarRl hé/g &Qﬂrﬂfc&ﬁhﬁ@ﬁﬁr ¢ather ed
conponents into oxidized conpounds which continue to be trapped in the
adsor bent napantickis torachiese satle sfacecame @b thawmssttheeparases Ribfecabliathe

sufficientl | ow t and ni coti | evel s sqQ. that the sidestreamis
i nvi si bl O?pg{OHg aﬁﬁwcaggq pRigs |v21 fn average diameter otqess 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 have an average
diameter in the range of about 0.5 to 1.3 nm (5-13 A).

25 It is preferred that the particulate adjunct has an average particle size of
less than about 30pm, more preferably less than about 20pum and most
preferably about 1um to Sum. Non-combustible materials may be porous clays
of various categories commonly used in cigarette paper manufacture, such as
the bentonite clays or treated clays having high surface areas. Non-

30  combustible carbon materials may also be used including milled porous carbon
fibres and particulates. Various metal oxides may be used such as porous

-10-



The zeolite materials may be characterized by the follow ng formula: Mn
M"MP[aAlOZ b Si2 c¢TOZ] wherein 30 Mis a nonoval ent cal8 MajchM00bs a
di valent cation, -11 18 March 2005 a, b, ¢, n, m and p are nunbers which
refl ect the stoichionetric proportions, ¢, m n or p _can also be zero, Al
and Si are tmonalithic alingrabbasedimaietials Avhigh inctideziseaniummkide,itifarium

t et rahedr al I&/ ,aoordi.nated netal atomb ing %rt:le to.repl atCﬁ Al gr Si, 5
wher ei n t he $%iAFS CEFUBY QXIgeS, ARG pxided puch es alugying, doetal @xife LS| | has a

val ue of abo chasizire i Bihrd hzﬁuﬂ])t EPOS 'c%%% 8 kA LBrdiGerARe Of about
p sy lier Rpmj.such'as piflif pn

0.5to0 1.3 n to eferre es 0 ornul'a, have the
speci fic forfibfedanamikfies Bicr&st, SudiPad zifdonidvlc@AlimSAGYeR S ds&spkct (40 H2O
cubic), (3-zeolites 10 (Nan[Aln&t6a-nA zB] with n<7; tetragonal ), Mordente
zeol i t es Y Na&irinBSxade; fitjas béehiPandihahiris capably of HBktiorinigiasesfinely

(Nan[ Al nS196-n~19z] ~ 16 H20 wth n<27; orthorhonbic), and m xtures
thereof. |t dWidgddiunciaad aspaoxysen siesags abdoner ceHumsexige o¥idatigheri al may

d. Thisgs,i i cul.arl ] dj f |, i i ch b
cust om 15 aecidieh Dbt e melef b e Seoeotref FRAEE S B85 poine
material s, ”ﬁcﬁi\}ﬂ%{d éd}g()lpg;f]@t%ﬁgmggri als and |l ow boiling point materials.

This can lead to layers o e zeolite conposition where the cerium or

ot her suitabl e carhé ¥djuncoma fiﬂﬁoado@’nfilbrﬁse liph Sutfaceeareh bighil ¢ spipeiver abl y
di sper sed t hroughout tJhese Igyers. he Iagers may the?ng bg bound on

ci gar et tk) pameterfaly which aro meoewmlnstible, isorgania faglpiivided partignlatedivaeh ve
whi ch may be, for exanple, palyviny|acetate, polyvinyl alcohol, carboxy
met hyl cell u‘l‘%’%‘@ie(‘:@if%)s,levﬁ XBBF%&”CJ#{AP @i‘éqsrﬁqgra@%ﬁphoéff BYAETIALS SUCh@syi xt ur es

t her eof

silica/alumina and the like. The most preferred are zeolites such as silicalite
zeolites, faujasites X, Y and L zeolites, beta zeolites, Mordenite zeolites and
ZSM zeolites. Preferred zeolites include hydrophobic zeolites and mildly

15  hydrophobic 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

20  the particles which branch off of the macropores. It is believed that the
captured components in the macropores and micropores in 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 adsorbent material or are released as

25  invisible gases which have sufficiently low tar and nicotine levels so that the
sidestream is invisible or at a low desired level.

The zeolite materials may be characterized by the following formula:M,,

M’ M”’p[aAlO, b SiO, e cTO,]
wherein

30 M is a monovalent cation,

M’ is a divalent cation,
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The oxygen donor and oxygen storage netal oxide oxidation catalyst is nost
preferably selected fromthe transition netal oxides, rare BaMatchid®0al 25
oxi des, (such as scandium yttrium and | anthanide netal series, i.e.

| ant hanurr) and m xtures thereof. It is appreciated that the cat aI yst may be
inits nmetal osjlbe,homnand wrpmmﬁwhmh reRlecinilie stoiekipme iy Praporaens; he
tenperature of the burning cigarette, is converted to a netal oxide to
performits caPamyﬁOéPa%aMJ?Q ©€8T07he transition metal oxides may be

sel ected from qgxi | 5df$ Qa{i’?gﬁl riodi c Table
consi sting of Sﬁ&ﬂg?‘%ﬁ%ﬂg%ﬂg%@‘ﬁﬁa‘g@@ g d nd ezP-BIes and m xtures
thereof . Prefenigd wRimddally @mlﬂh&tetﬂ-ﬁletal%td\ﬁbéhlgzﬂﬂé t Fepladet ADox St al
group are oxides of iron, copper, silver, nmanganese, titanium zirconium

vanadi um3and t unghémin thectafio @by hef tharzeohb:rarhhg rzeuulpiedrlee mafediat, hak a
| ant hani de netal s such as oxides of cerium For, exanp cerium may be used
in adm xture wi tvalemgf dhemt Sio30e andahe mlpmomla%swnhm thegpngeef 3had t hat

ot her 5 netal dat al ysts may be used with the oxygen storage
and oxygen donoiﬂgébg ééqﬁllég‘b Such other netal cat aI ysts include

pr eci ous et al s ﬁ%ﬁer?@&?éomém@hera pS ibfhla MO ARI BV GmpliegeOr -

Exanpl es include tin I'num adl um an’ m xt ur s

catal yst prefujsaes ((sz@allf{g?ﬁwsg&;&@gm]a ZH) HO) subit), @uxda)hi& as a cerium

nitrate or other dlsperS|b e fornms of ceriumwhich are applied in solution
or sol tl®t h@\TﬁbAhSlﬁng{m}mthakhltﬁjragmnall) mrd@nmmhbbst(&a@bﬂlsﬁm@%] de at

t he high te era ure_ of the burnlng rette en f p.on

catal yst. bpsstbgrlwnms}s@rw@@ EFSHYNRE dliele @hﬁ%waﬁ&ﬁ?zt is

i nt ended to i rsor. 15 The catal yst such as, cerium
oxi de, is us rgﬁqrﬁgﬁgﬂé}yﬂé@‘@#ﬁﬁs[ﬁef%g adjunct material. It has been found

that when the tworag g Qi%@ﬁte%ﬁﬂﬁf Fdrfods' RRAQYT 96 1Rre9ﬁathﬂalsnﬂ§ 8d apart,
non- adj acent layers, the ability to control sidestreamsnoke is greatly

reduced. Al tisedglThisicpartiealarlgnnengihgridients ofizeslitde sthictaoarsbdkestomnt r ol
can be achieved. Preferably the catalyst is 20 substantially adjacent the
adj unct Tt edesigneditnisslestinchyaadserh, éorexamyple owigh doiling mmt paieriadsy nide

| i th dj
Mt a ot al Yane Ao ottt ad AW it pE SRR dRTRAD 15R 10 eft | n
the catal yStof"fhte?eBhfér c‘istl‘t‘?orpg"hgtéfthé%hﬁﬁf& &Be{ it a@fié &Hg&tst to bring

about the desire surpr ng si eam snoke con properties. It 25

shoul d be apgsmeinplaeed b?ﬁhsmbhtl@hhﬁprdf@:l”ably didpérised MvuoutsRdeilayasdi tion
to the conbination of the oxygen storage and oxygen donor netal oxide

oxi dati on calbé¢ jayersamaytthen belpownd on Aggieticopagier deidihe itolzccoagd by usiarh t o
further the tr attrent t he. si destrea e or alter other

char act sfb@?eb@r ha I&nga?r@btcg may, be, 195§x4MB apgﬁm lacrtate RQlYB®YHi xed i n
wth the teRBRY cABoSOTRARYEAMIGH (CNE) hASHDRR Lliehl's SHABLSELS,

construction, provi
and mixtures thereof

The oxygen donor and oxygen storage metal oxide oxidation catalyst is
most preferably selected from the transition metal oxides, rare earth metal
25  oxides, (such as scandium, yttrium, and lanthanide metal series, i.e. lanthanum)
and mixtures thereof. It is appreciated that the catalyst may be in its metal
oxide form or a precursor of the metal oxide which, at the temperature of the
burning cigarette, is converted to a metal oxide to perform its catalytic
activities. The transition metal oxides may be selected from oxides of the
30  group of metals from the Periodic Table consisting of groups IVB, VB, VIB

b

VIIB, VIII and 1B metals and mixtures thereof. Preferred metals from the
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18 March 2005 that such additives do not appreciabley inpact negatively on
the ability of the treatment conposition to treat the sidestd MambsiOke. The
conposition nmay be formulated in a variety of ways which achieve
co-mngling of the ceriumwi th the adsorptive nmaterial. For exanple, the 5
adsor pti ve ngansitien metal greup preagrades @i iom rcogpei Ve mangangsgniit@iumsol ut i on
such as ceriumnitrate or ceriumsol to brr%gl%nate t he surface

R

. f t
adsor ptive nafeanium, yanadivm and fingsten and alF FEULSTOHR AL OF eﬁoggpar ate

fine powder Gh:4.S,..m | . ' e%gﬁﬁ) ' terial.
It is parti cl\tﬁyﬂ{ah%&/deprrng‘a i(;grhecyI E{Shrba{{l &%hgefl dc%gug? \;/\g&%%\f}\nnéelg’sc ave&g‘h(l%c\%érggge
particle sizg ffmikfarkSeith hipBn@bPtHe BRI tRITmRIAS. Sliadhppreeted thanothem and
nost preferably of about 1.0 to 5mto ensure intimte m xing and

co- m ngl i5ng metal loxidersddatidscatdlysts menbe abedywittiehe oxygdrestoiagg andt al yst
particle size and surface area, it is_appreciated by one skilled in the art
that the sel @&xged donoatypsoficadalysts fuchauheymetahpatalysisdneludp presieisur e t hat

th tal yst ' ' i I the 15 m td ' t
moke. comorBREALS s IS pRnE st PR ARyt ivshrel IR, JehaBiiley or ont er
than 30min geiifith @’Eaﬁﬁjmﬁdidlﬁ ahg‘?nif(ﬁfr@é gﬂs.eiogart Icles are properly

di stributed to achi é essary degree o estream snoke conponent

oxi dation. It hasTheegistdatdlgdtpaéoursrunay boad tHehformestidigorinm dlt ksclone of
the few 20 netal oxides which can perform both functions of the invention,

nanel y ad t has ogergem ntracagothberdispeysible fvomeof catinmywhichrade apphivdd in as t he
adj unct. The porous cerium oxide parti.cles can he made with the hi

X .ah
surface ar ea%oq'é‘ﬁ‘ép ahsehiethe eorphve material;and whighils eenveste ttﬁ€e’élHFW?68‘? The

cerium oxi de,_,i d wth e £hgaret: LoLh o I anoun t he

cat al yst andatatﬁg l{i@nﬁ\{)ﬂa‘%ﬁtk?ﬁ’ %@h?%é‘?‘g‘ﬁ&g?aﬁﬁ%? lOl tr?%flﬁ nﬁo&a%snae(ﬁzital%%t.

Conmposi ti On'FéuﬁlH AR W desefibinBah € RivedbRXhe feraPEASARPRAnRAABAR | Y Wi th the
anounts used fo Phe cat aISyslt1 nd adjeunct’ I N %ccordgﬁce \I/l\nﬂ:?h ot her aspects
of the inveninchrletamyrakalystpredaséot al | oadi ng. The cerium may be fornul ated
as a sol ution dispersion, such as ceriumoxide sol, or the Iike and applied
to the sbrptive mhhefatalysssudh ags cotbamiaxide, is uses iprontunation withghel fired to

provt e, oo S S8R oS Rebh B SPal e 65 S SRR T
one another or in spaced apart, non- adjacent layers, the ability to control
sidestream smoke is greatly reduced. Although in certain arrangements, some
sidestream smoke control can be achieved. Preferably the catalyst is

20  substantially adjacent the adjunct material. This can be achieved by co-
mingling the particulate catalyst, in admixture with the adjunct, contacting a
layer of the adjunct with a catalyst layer, coating the catalyst on the adjunct or
impregnating the catalyst within or on the porous surfaces of the adjunct, to
bring about the desired surprising sidestream smoke control properties. It

25  should be appreciated that many other constituents may be used in addition to
the combination of the oxygen storage and oxygen donor metal oxide oxidation
catalyst and the adjunct. Additional additives may be used to further enhance
the treatment of the sidestream smoke or alter other characteristics of the
cigarette. Such additional additives may be mixed in with the treatment

30  composition or used elsewhere in the cigarette construction, providing ofcourse
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18 March 2005 surfaces such as surfaces of zeolite, the average particle
size may be |l ess than about 1.0m The relative anmounts of cH Mamhd®008e
fixed to the zeolite nay range from about 1%to 75% by wei ght based on the
total equivalent cerium oxide and zeolite content. The preferred relative
amount s of cthai sucheaddivesi doenbtTppeedidtde y empadt megatyvelpogehé abihitpobthe 10% t o
70% by wei ght based on the total equivalent cerium oxide and zeolite
content. A prefiBenbeompesitan o irepbtbe sifesiiearnsmakeat i on product of cerium

i de fixed f ft |ite,is d I hed i . CO- di
ot e L1 xed o0 Iy REhBESRoR e RS 0P a APl DAL o
Qe Con X Bk EROIR SN Gitoh2 okl Wi, KoPexEpbRtipdt {100 on

reference. Aldsogpipfe markeiabilagbesipesydd wihiopdipped inhecermmifdcsolutdonf t he
conbi nati on product is provided in the above application, for ease of

reference, thewhmstdevtnyriteateadt gerivm sbliosimpakgnege thecsurdog tof the adsogphive

oxi de-coated zeo]ite particulate 15 material having at |east 1% by wei ght
of cori um oxMALETk HICES TG CEFIUEPXISE cRashe PW@“SB&%@PBEH"? fing papwder

TR s 0 SR Rl et
ST o R0 ey S s et oo o 1

zeolite particulate terial nt of

col | oi dalg di RRettainAboREBOPMSdHd prefezatil yliessnhay ROgm afemobemefdratlgiofd as per
step (ii), greater than 20% by wei ght of the ceriumoxide, the zeolite
particul at e ateugditio famitngnauredungmateempxing asd re-ninglisgoftthamadéialand t he

col | oi dal dispersion having an average particle size of at |east 20A, [0
posi tion thereby, ABR&EcABIAl gn |t0§PEﬁgpgpawimpﬁﬁ@1%W%an ShEfaccareasitt he

about  200C ahavRLshE Y cisaPlin 1€ aBobar the Spe e b YRR ARE o O
oxi de on t heyRuhafick W ks eﬁEur%hHatZtﬁé"chﬁatﬁyg.?ﬁét‘iérpéﬂe%ta?e Eigibléto the® Provi de
a free flow ng bulk particulate. -15 18 rch 2005

15  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 sidestream smoke
component oxidation.

It has been surprisingly found that the cerium oxide is one of the few

20 metal oxides which can perform both functions of the invention, namely as the
oxygen storage and oxygen donor catalyst and as well as the adjunct. The
porous cerium oxide particles can be made with the high surface areas and an
average particle size required for the adjunct. The cerium oxide is used with
the cigarette paper in a first amount as the catalyst and a second amount as the

25  adjunct in the treatment composition. Such amounts of the cerium oxide
correspond generally with the amounts used for the catalyst and adjunct in
accordance with other aspects of the invention to make up the total loading.

The cerium may be formulated as a solution dispersion, such as cerium
oxide sol, or the like and applied to the sorptive material such as zeolite. It is

30 then dried and fired to provide cerium oxide particles fixed on the surfaces of
the adsorptive material. When the cerium oxide particles are fixed to adjunct

-14-



This product is available from AMR Technol ogi es, Inc. of Toronto, Canada.
Alternatively to this nethod, the adjunct sorptive naterial 1§ardhe208bpped
in a solution of ceriumsalt and dried and heat treated to formthe cerium
oxi de on the surfaces of the sorptive nmaterial. 5 The surprising activity
of the sidesturfames snakas surfeaesrofhzeaveytbs iaveage partidle size mayubeless thangar et t e
papers having a wi de range of porosities. |t has al so been found that the
conposi tion 1dmndihe relative apwwats of ceriyan exide fiegddpdhe peglite may have

hi gh ities. .Th t it Kk I Ty.well i

Wi T Vory | GHings fioeh APBE 1P 19 g3tk Db S € ot on e 1) oo sy of 10
about 1,000 &Hggﬁ&zh’{ﬂiﬁc%o Fén?.f"gﬁé f&?f{@l%'l&ti\%%ﬂtﬁ]t?‘?f‘@éljiﬂmlcﬁﬁ&e fiRgqp 200
Coresta units and MBSt prerefred porositles are usually rn the rangé of

about 30 & 0 BGhERESEleamaN idnke fkdmiaboapm%qbem%ibyWi%mthﬁs@@pﬁrthmmbe used
as a double or multiple wap. The paper nmaybe applied as an outer wap over

a cigarette ¢quivalgnicearivempkolesndcieghteetantedaper. It is appreci ated that
dependi ng upon the 15 porosity, certajn conbinations of the catalyst, and
adj unct may wor k Ddreferredimethe ey makingahe s naticsrPIRdyctad ceringl 9Xidgr ayed

paper . As. Snbbi PRt Hifos OF FyleotiEis U 3BHE B A B FRE AMBEEHREE  on ot

arrow 12. Th ) il ' )10 y spray
ozl e 16 onts I e B e B L M SR P on Lo

paper. AQ er NHthopetous Marriatsnfidad in the UnBy Phene®fficelen Sapteanter [18) 2002,he
surface of the paper and may be used as a single or nultiple wap. As shown
in Figure 2,thg subjeet owster afwhich isdncypemtedherein byereference.ed tr eat nent

iti 14. The.fil L 201 ] hi fil 22 t 25 ! 10
e e SomeayecAThouHEh GRTAURH SBRCIDLAtGh bk the manyEAGHE e 1BS gombAtign
h yed HoRs! j caprbuaton
v st g Cplode: & eOdkii AREMove ol R606s8 O HRIED e rhénbg 94!

virtually di sarpady mvol rilEak XRiatal (98BS h 0X1dd1BYatbe zédlRk ipattidudaie
conventional "cigarette on [he exterior of [he cigarette papéer . Coating may

be achi eMed tmtcaiaBbaviniglatleasppfd bpweigt®f casushanide coatEd guromt&. suffaees

treatment conpositign 14 is applied as a layer 28 on [he roller 30. A
doct or kni f eoBegeplicrpastisulaicamategial, hasedhor thelota eauivalens serivm exifgyer 34

arrow 12, Trad Bsliee CRehCOTRRG PS5 HpoD PPN oA BT bl
| npregnat i on i s achi evad bycdiiihiithd P afi@thi 6 LIS GdpaioRidtgRuf and Lhe

resultant layer 36 with paper 10 passed in t Irection of arrow 12 5
t hrough pr essxide hydtdtemdthid8camgadbledoolite papticdatenfaledyblo formmaslefiyal into

the paper 10 to thereby inpregnate constituents of the treatnent
conposi t4bn thetamneuiy ofdheeollaidal disparsion being sfbisienbio piovids, vdicinllieat n t he
o comass BB %6 BEL GO T, B BRE 20% b Seighe ¥ thé A0SR xS the'0

zeolite particulate material having an average pore size of less than 20A and

the colloidal dispersion having an average particle size of at least 204, to

position thereby, the colloidal dispersion on the outer surfaces of the zeolite;

25 and
il) heat treating the slurry firstly, at temperatures below about
200°C and secondly, above about 400°C, to fix the resultant cerium oxide on
the outer surfaces of the zeolite particulate material, to provide a free flowing

bulk particulate.
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10 treatnment paper of the invention. In the transfer coatin r ocess,
Myl ar T"' sheet or other suitable continuous sheet may be us h309Asfer a
coating conposition fromthe MylarT'" sheet to the surface of the cigarette

paper. This type of transfer coqati ntg i s useful when, the sub%trate sheet may
not readily accepthismpsoduntiis avaitapkgirem AMR Fsehnglpgiesdins. pLTRIA ¢ al

s T0°l ncor poniAd. (s ERivaRy B i BefiRRE el ot sl 0B 421 “paper
The conposi téiigpe&rﬁi/ a g&uittiﬁhro?%ﬁﬁﬂl $at Ar¥FdmMAPSId hedt Weﬁﬁéﬁg Bt ry. Wth

reference to gure b5, e treatnment conposition int urnish 42 is
stirred by sé¢driurgoxfie drothedupfagesoiithesorpriviehaateiak 46. The slurry is 20
transferred in the conventional paper making manner and is laid as a |ayer
48 on a rovi ng cohbeywprishgastivityraf thesidesitdanasmoke gabnen commpesitBm As a

result the treat.nment conposition is |ncorporated in the final er
roduct . AncRTBHIIFY WieHRI SAsee PapsTs BAVNEG W dsd ngoat Rorst Baribass Alsm,

bet ween pap | I I t : co rods.
For exampi o, PeRRBES B8 shebRBatal e hanhale 5 BAREE (HERRAR SERECTT

t echni que of thht fiidt Bave Bi htd%ﬁoéifié@Tﬁ’é treAtrdee cOm @Eiti@ﬂﬁ%rk@%qﬁﬁl@y @xl1gni or of
the i nner paper. Once the two papers are applied to the tobacco rod the

conposi ti on papeas Withevery $ow pododitidsol dbeundenthtduestt toovepp héglsporBsiti opaper may
be of half of the thickness of conventional cigarette E)aper so that the

doubl e wthp drad 1{X10 Gexestagptitse i Ripfoyredparasitippaswusually less dman 200 of t he

i tt ' di | dl ed.by cigar.ett ki ng.machi nes. .- 17 Mar ch
2005 Wih T erarshobsAnd GrsRadpataGEs frbualy R RS oLl he'
cigarette papesy &QrdMARRED Itéggeﬁ OE&H@@ tﬁ%tét@g?%eﬁ@ﬁi'b@%s&@a@ﬁ dbllB1eQtt Si de

of the paper. Converse wn i n cigarette paper 10 can
be applied multiple WrapOodhetapdSmay belpplibdas af vutereraploveP g chapere adj acent
the 5 tobacco rod 54. Another alternative, as shown in Figure 8, is to
sandw ch t hehaang cogvegionbbcigerettegiager. elt ivapmpeint:d3babdapefdinglipnghper s 56
and 58 with the _intermedi a%)_e coating 18 may be forned as a sj ngle
ci gar et tl wrBYESHY\ieriain cambinaipneaf the qatalystangd adgincs gnay work beffarthgn
alternative btin §hovvn in Figure 9 where 10 the tobacco rod 54 is covered
with convent?0/ar ci garette paper 60. Over the conventional paper 60 is

the cigarette papgpe é&ln?ﬁ_siﬁbﬂliﬁ@! Be !‘linie;{lytgpgagkﬂ RatdEiMer sTRIBOSIthisRiks of

i ncor porat ed therein. I's al so appr that paper 52 wth the

treat ment cotheasgdrene paparamdabadsddtihter the papeyy Aeskepph ieliglire ¢cthey to the
t obacco rod 54. 15 As is appreciated by one of skill in the art, the

af or enent i onkaper gPds epnyeredrin thepdisestinmef arrewv 24 dderteeatmerbé@mpesitonent

ospoct A5t Fh4Y b iyt Rt (AR horHE TrameRSfRe Tt Bifh”a {obacco
Egﬂb ) E?[ X ?E%Hrt]ﬁl ganRh is ragifreatoggﬂ%apw. tR14R6HOAS, IRATEsiRIn WA§ be

exiruded as a film to the surface of the paper and may be used as a single or

multiple wrap. As shown in Figure 2, a film coating device 20 contains the

slurried treatment composition 14. The film coater 20 lays a thin film 22 on the

25  paper 10 which is conveyed in the direction of arrow 12, The film is dried to

provide a coating 24 on the paper 10. With these arrangements, it is quite

surprising that the visual sidestream smoke from a burning cigarette virtually

disappears. The treatment composition may be applied to a conventional

cigarctte on the exterior of the cigarette paper . Coating may be achieved by a

30  roller applicator 26, as shown in Figure 3. The treatment composition 14 is

applied as a layer 28 on the roller 30. A doctor knife 32 determines the
-16-



20 papers, may be used such that the | oading to one side is reduced, naking
the coating application easier. Wth any of these conbi nat 1®&March200bhas
been surprisingly found that sidestreamsnoke is virtually elimnated. At
the sane tine, the cigarette paper denonstrates conventional ashin

char act er i stthickness of & layar 8# oxhial lis/then daidiositetheFapeh a0 whieh &5 epiveye
application of the conposition to the exterior, of tPe cigarett paper can
m ni m ze to @fhadirgstion Abatrewt kbl Ehe kayer 1s then dped ta forase ceatmg appa.the |t i s

appreci ated t hat .dependi ng.upon_t.he ner. in, which the conpesi:-tign i s used
and appl i ed_lf‘ﬁ)eélgi 35&%‘%&@}“’5&? p%lugveﬁ. 8%%‘5356 8?%?%’@9 er 2149?3‘%%% er eof
may be requi figfhreQediiny l&g%} 86 Liith E%&'l@ﬁg?hsﬁﬁﬁh' fliré’élidhf oftdifow 30
treat nent conposition. Such procesSing ai Include lamnating nmaterials
such as ol ythrowglepreediat roliéra3ghes, 40GMhichcdfasei the dayer of hedtetiyliao the
acceptable glues, -18 18 March 2005 various types of binding clays, inert
fillers, whipapserd tovhesrebyimpragndie copsttpentsof the éneatmer compostitaringd such
as zirconi umhfi bres and zirconium ceriumfibres, such as described in U S.
Patent No. 6"?d@P8G7, entitled Zirconium Metal Oxide Fibres, issued
Sept enber 14, 2004, | Af: | 1S ) -hereby by
Oftis 5138 élglggﬂ[sg&}nda lﬁg{ugéf ggﬁ dn ‘fﬁéoﬁg éﬁ@ valios gﬂ‘{eﬁtcSQu%

reference. Penetratin n np o carr € corfposi tion
into the papﬁfoces%‘ék hﬁﬂﬁ@ing'tfdﬂ@f&%oﬁﬁ'ﬁé‘pﬁﬁe%&,elha?!bﬁ @ forkgRingqhéli | ute the

conposition so that it nay be spray coated, curtain coated, air_knife

coat ed, I0od weatteat pipearcef theatvedtiopr Tmthecwarséer, conting ppocess, Myktr&d shea! | er
coated, slot die coated, technique of transfer coating and the 10 like onto
a convent i on@ othegsitablecoripuious phegt magy be neIOHERNSERT & ¢patingeat nent

It t .1t he, Ci t t li ke
preferabl y i SOTRES g e MRSl 8 8HE5urbAce G escs s This

f bly t I ' l-Safi 100 g/ nZ.

1L O S Ml I S s o 0 10 1

500% by wei ghdcepntherrdltcopfifg of akbynprkitisn dRAotphy4RaPstiehgte chiracetistie
treatment conposition. Wiile these | oadings are representative for single
paper, k5 i solihdegapevountheylikene skilled in the art that these total |oadings

may be provided wt he use of two or nore papers. The sidestream snoke
reéuct i gn Corrposiﬁ%ﬁhpgal@g@gﬁ%{sﬁwip@r%r@ eptreatment COIIlpOS?tSIOIl (ianto the

manufacture of paper. The composition may be introduced to the paper furnish

as a slurry. With reference to Figure 5, the treatment composition in the
furnish 42 is stirred by stirrer 44 to form a slurry in the tank 46. The slurry is

20 transferred in the conventional paper making manner and is laid as a layer 48
on a moving conveyor 50 to form the resultant cigarette paper 52. As a result
the treatment composition is incorporated in the final paper product. Another
alternative is to sandwich the treatment composition between paper layets to
form a double cigarette paper wrap on tobacco rods. For example, the

25  composition may be applied such as by the spraying technique of Figure 1 on
the interior of the outer paper or the exterior of the inner paper. Once the two
papers are applied to the tobacco rod the composition as a layer is sandwiched
between the two papers. Each paper may be of half of the thickness of
conventional cigarette paper so that the double wrap does not add appreciably

30  to the overall diameter of the cigarette as is readily handled by cigarette making

machines.
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20 water slurry of the conposition. The slurry may be incorporated in the
furni sh of the paper in the paper neking process, or is coat®eMagZ0phe
paper by various coating processes or inpregnated into the paper by various
i npregnating nmethods. The preferred average particle size of the catal yst

and adj unct for tWathsiefgrepcy to Figureg the teftaces regheddas,For examplg: thso m and
t f hl bout 1.25 t bout 5 . f | ati,v- t f
Catal yor f1 dogeledrpent Brtireeri v imd iR EE K of fidhldfe 2o S ©
f bly f 0 b 20%
pref erabl y 1 aaboUad Ol Z0fouith FIYGR. TOHE cifhR! Akl 1bigTADOuT

to 70% by wei g on the total equPfval e€nt catalys ] unct

content. Al tigiied itk ihecdainigsI8 sretrantetduefdconof thd paper adjacentther educt i on
or 30 elimnation of sidestream snoke is not fully understood, it is
t hought thattobaecaurssl ¥, an oxi dation catalyst in cigarette paper increases

the free-burn rat a@gve -19, 18 rch .2Q05 t .conventi. nﬂ]l fr?e-ggn

rate. Wt hout bei‘gﬂo [ AKCTgli%e,AS SHPWE; 1R HIZWGS, 15 10 53 Wa& HOUPRAC t he
a4 O ) ) ) : - ti |
o ot SRR IR bibeiS6 Al 38y MneldpEfs 5t A sOWith ¢g® convent on

transfer fromdrlaRdpate '&bﬁ‘@n%f?@'mfﬁf bd ﬂﬁnﬁﬁra@iarﬁin@ie%i’ga%&@wréﬁpeir%r}ﬁ@ﬁiié bl e
that 5 the adjunct, in conmbinati"on with the catal yst, retards the rate at

whi ch t he noabglieddo¢hgobatterod 54 dafualhes bltgvnatide sshowtminiguree® wherd he
cigarette to a conventional free-burn rate. At this conventional free-burn
rate, thid cathgltgbaccogod ddbiceverrdaith eanvegtignali Gigarette papercfhverei B8 of

oo eae o SR ATREaRk B bl GRS Wi SRR

by greater t erabl y
t th 00 k ot I A

B canl o 15 wgragosifibn ool el s iRy bR b AR pifer T OMIEE |

coated convenéitfival coingasitibhen@aperatediherdifatiyige appliedalitdtdlyn6rthd r eat ment
paper was 47g/ n2. The functional ingredients i'n the coating conprises an

oxygen donortohadcaosody®h st orage nmetal oxide oxidation catalyst,
specifically ceriumoxide co-mngled with or fixed iqo a suitabl e adjunct,
T

specific® 1y a Y-K%nb"eaﬁlgﬁfniaf“é %gw kil in thearidhe plaremenengd | onal  of

render ed s PErRnES FOERaidibe B s D RART onaRE e AR cRSEILER T
formul ation yhibh d’es%a"&%a’rétt& i@_{SérQﬂ:{;ﬂPﬁ&'ﬁﬁé‘d Wﬁtrekg}fc& U8R 10R4hgs S NOt
limted to, a wetting agent g enhancer, bl nder stem surfagtant, and

def oaner. Foprovides! m@hphm,rﬂbbr pdmtrapotsdd Giba tabacto evdil Fongnasaplentworas
fornmulated with 0.002 parts_ wetting agent, 0.06 parts pH enhancer, 0.18
parts bi nder Moy papRrs withvarigusdoadingsef etcompasitiroooboth sides of dtwaner .

gg;? i ﬁgaid ngpz?p%(lz'é(,arggys béuSe sdclh tiﬁgto the l})e(ljdi}lg 5 6né Is<iid|e:|i§a gecfugeé,hr?lalziirlgltge of
coating application easier.

With any of these combinations, it has been surprisingly found that
sidestream smoke is virtually eliminated. At the same time, the cigarette paper
demonstrates conventional ashing characteristics. It is particularly surprising

25  that the simple application of the composition to the exterior of the cigarette
paper can minimize to an almost undetectable level, visible sidestream smoke.

It is appreciated that depending upon the manner in which the
composition is used and applied to a cigarette, various processing aids and
mixtures thereof may be required to facilitate the particular application of the

30 treatment composition. Such processing aids include laminating materials such

as polyvinylalcohol, starches, CMC, casein and other types of acceptable glues,
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18 March 2005 The prepared cigarettes were snoked in a standard snoking
machi ne. The amount of sidestream smoke was quantified vi subl Mardb?085scal e
of 0 to 8 O being no sidestream snoke and 8 bei ng si destream snoke as
generated by a conventional cigarette. 5 EXAVMPLE 1 The treatnent paper

si gni fi cant | yarrsgugpes ofi indinggilays, mqrbaHerstbﬁénera,pwﬁfépsgs%l@dymsr e

reduction versus a copyventi onal rette. r.rel ati n .exj sts

bet ween vi sA8eNE HE"‘%F%%@%R@IC%%E a3 Zﬁ‘i?ﬂﬂ'é’lm g‘i’ ‘?fg’éﬁ? lfqogﬂwug cpgum

nmeasur ement C, [ gn}gg l e, tar and

ni cotine | e\slféﬁges %Eg %(Zréﬁrgdslr%rlo[gg’ %geglgﬁgsrreh ts Srga@%ngfr%@dlgfot otype 359-3

fol I ow ng F@irééh@ﬂﬂﬁﬁ@al@hﬁ@d?ﬂm@ ligsuckdBeptahBer 4)2000thefsubject aadeni cot i ne
in sidestreamtobacco snoke show, in Table | A a 96% reduction in side

st r eam niscotofwhihds inco3ponatdulutrelon by mefsrmesﬂ’ienetmttrgageﬂtﬂ mayoalsechect i on of

tar 15 correl ates W|th a 95 %reduction of visual g @ream ke as
shown in Taptmploged te gamy fag campoyton patothe P%Eﬁistsuﬂté 1ot 3e renoved

& dost 1 eam Swalek SRURO BRI aBisR i 6o Ao SRS Bhuy itimal te BB e T n e
]. Care consi rgﬁﬁog}gﬁrnfgﬁ ﬁlpﬁﬁ é%g% i u%ed %W&Qteﬂnpﬁﬁf/@:dﬁé’d‘%‘iieo” of

aromatic 20 ohs an ctron of nicotine in the sid

stream Sm)kepreSS ceatd, e:anbnsmdt@d shsslie eomed sectinigey of ahnsfemmm@mdahe shown
in Table 1D.  The anount of si destream snoke was quantified visually on a
scal e of 10 tlkepnto m@)mnhondlmg@ﬂﬁeaap@mke and 8 being sidestream snoke

as generated by can I opal arette. Table 1D shows the anmount of side
stream smoke 25 r Gﬁ&\ﬁ%ﬁpqdﬁ“g B?é@éﬁ%§°§§’°@5]‘?ﬁ‘£r§8 Ofbntf’ﬁg € convent i onal

cigarette an I

reduction an% 3‘82"%@{% ‘ﬁ’?ﬁ& (ﬁéh%\?rfl(gl sp %ﬂaﬁ@b&fﬁé g%n tar Za%hm coti ne.
For exanpl e, g@nz\/tbrdbéﬁt s gma%rmt ﬁﬁ'f&aﬁly&%@'lozﬁhﬂgﬁirnQﬂ@rérng‘@f dwadi ng of
0.5 corresponds to an anount of tar still remaining in the sidestream of
about 6 ng p@ﬁgﬁn’gwmdm 106(g/1ﬁﬁn§3xpmsaéaiﬂ&pmbnﬁhﬂmigm,ntherpapem magr ea has
reveal ed that there is an essentially linear_ relationship betwe

si dest r elim shiedfromsabgut ﬂ@%dﬁon@%@yw@ghtﬂn mesh\prefsrablygbout 10% to

400% by weight of the treatment composition. While these loadings are

representative for single paper, it is understood by one skilled in the art that
these total loadings may be provided with the use of two or more papers.
The sidestream smoke reduction composition is used normally as a
20  water slurry of the composition. The slurry may be incorp-orated in the furnish
of the paper in the paper making process, or is coated onto the paper by various
coating processes or impregnated into the paper by various impregnating
methods. The preferred average particle size of the catalyst and adjunct for the
slurry is in the range of about 1pm to about 30 um and most preferably about 1
25 umto about 5 pm. 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 about 20% to 70% by weight based on the
total equivalent catalyst and adjunct content.
Although the mechanism responsible for this surprising reduction or
30  elimination of sidestream smoke is not fully understood, it is thought that the

use of an oxidation catalyst in cigarette paper increases the free-burn rate above
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anount of tar remaining in the sidestream For exanple, acceptable visual
readi ngs of about 2 corresponds with a tar content in [he sl&ikatche?0b of
about 10 ng. Cenerally, a visual reading above 2 is not preferred, although
it is understood that there may be circunstances where a visual rating
great er t harthg cbnventidnal frgetbutn eate. Nhsith@mdzm@owmiemeanymtam theety,dam snoke

ter | hh 1515 POSHP LA CIRG STTES B DA SR T L e S AL AR A Y ot ot y pe
359-3. T
Pr ocedur ee Sggﬁéﬁ?ﬂiee@&g ’}?%ﬁg@%‘t% rﬁ? ﬁ Bg#(?g'gt (h P rh%gtrer@%{ssggreirren%ﬁt of

routine anal MhsCRANTEOROH the burdin cBﬁlO@fetﬂU'bﬁrmhg@igﬁ&?e €18 passiBrathkd. |
Oct ober 15, 1991 (for determ nation of total nicotine-free dry

particul &t e thetad@uncysnrgnibinativn wethahatatalysglretandsdhagateSt ndoch the) , 1 SO

Procedure, 1SO 10315, see First Ed., August 1, 1991 (for determ nation of

ni cotine i n BAGKcdEUEHS avidscatglyst wan TBQ@&‘QFH retyratthe @1garetsaom ocedur e,
or dete m,nat i o of water

O rone e et e busn RS b s At BOR b SE Bl AR P50 5400,

tsggt ilzg;;thl g%plgr oce ur?éwﬂ}%&s?j@ﬁcﬁggéﬂ%éﬁ%%ﬁﬁ’gﬁdés%aﬁ%ﬁé &ﬂhﬁ%QEsd(for

det erm nat i o iticeablyaedueeixiblie sidestidaen ympke bypheser danS0garaidt e smoke -
NDI R nethod, and it is shown in Table 2A that the nicotine and tar |evels

are subslt(hntncam%llytgreatsaﬁmn $0% nadmaost pseficeably greaperrtban P67, ke illusizated i n a
conventi onal Ihg%tﬂitte Gas romat ogr aphy/ Mass 25 Spectroneter results
shown in Tabind ‘P‘EIW%t with these neasurenents. The measurabl e
anounts of aromatic hydrocarbons are 150 m crograns per conventi onal
cigarette versus 119 micrograns per Prototype 359-3. The neasurabl e anmpunts
of aromatic EXAMPIOESONt ai ni ng conpounds, specifically nicotine, are 1436
m crograns per conventional cigarette versus 30 1352 m crograns per

Prot ot ype 359-3. Hieanmibbasur abl e anounts of furan and derivatives are 159

m crograms per conventi nventional cigarette versus 156 -22 18 March 2005

mi crograi®s per PrGigarstisePoiotype 35hs wasiurnished withodenble sirappéicoti@dbons are
202 m crograns nvent i onal cigar.e (t]e versus 177 E]CI’O rams per

Pr ot ot ype 36enySThARA RERE 18 BABes 020 . BRaRnE AP EFAHEn BRoRs T al | y
triace[in, gﬂé JHeCruABhaHER iRgedHVfthé CBA ngb&ﬂﬁﬁééseanmg%o%fr ogr ams

5 per Pr ot ot
and oxygen storage metal oxide oxidation catalyst, specifically cerium oxide

co-mingled with or fixed to a suitable adjunct, specifically a Y-type zeolite

20 CBV 720 from Zeolyst International of Valley Forge, Pennsylvania, U.S.A..

These functional ingredients were rendered suitable for coating on

conventional cigareite paper through formulation with a standard coating
package that included, but is not limited to, a wetting agent, pH enhancer,
binder system, surfactant, and defoamer. For this example, 1 part total

25  functional ingredient was formulated with 0.002 parts wetting agent, 0.06 parts
pH enhancer, 0.18 parts binder system, 0.01 parts surfactant, and 0.00024 parts
defoamer. Such coating packages are well known to those skilled in the field

of coating.
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EXAMPLE 3 The treatnent paper is conbustible, burns in a conventi onal
manner, and ashes. The burning characteristics were neasurelB Masita00at i vel y
following the 10 I SO Procedure, |SO 4387, see Second Ed., COctober 15, 1991
(for determ nation of total and nicotine-free dry partlcul ate matter using
a routine anal ytiThe pepeikidaigmeths wele siRokedinpstagdadsmaking maghinen Tabl e

average o5 P FBoBr ot ceRbHRPKe Mg AbtRB e RBRlY ERAsEaH B W 0t os
are of 0 odbsing sbeRlestui Ak SRne SSPEHAIAY 'ﬁ'é@é%%a@% i E?Lf”. e

measur enent SciRieRtibRd®AgdrBit@ccor dance with a technl que described in

publ i shed PCT appli catlon WO 99/53778, the subject matter of which is

her eby irfcorporated by reference. The results of Table 3A are consi stent
wi th the above neasurenents, showi ng the 20 Prototype burn characteristics
both during EXAMBIEEAnd the burn are substantially the sane as the

emperat e as nobeteumaRht prgerguricatfy Siobyisti e iy bk i e
cigarette ang g 3 RSt rh&?btfo% V@¥usd @ rehESnﬁlarﬂ éfé ! Al ﬁﬁ@ %@f@ﬁﬁ@n

Duri ng burning, the paper erature o e con and rot ot ype

359-3 had eS@ﬁ@ttslb@tweﬂﬂ@uﬂesﬁm $tETREEMbKE and Emm&of qubgtifigsited treat ment
paper porosities were neasured using procedures descri bed i n FI LTRONA

Qper at i ok NamasurEmenBa}f&onﬁmnmtsmﬂsndwstmmesmﬁw fa0 eg@@pleatedt agdown i n
Tabl e 4A. The treat ment_[ﬁg used in furnishing Prototype 359-3 has a
porosity of BICEHRAGVRIS eéaa@@@mql@avﬁ@me%ﬁéma%éw Wmtme 338-3var ch

smoke Panci {AQN TG HebTsh N¥804 ToaL2 (0T ReRe B ibe Rt pnEmicRlfeL T
TP NS Bl co e TS gl o o1
nicotine and a 73% reduction in side stream tar. This % reduction of tar
15  correlates with a 95 % reduction of visual side stream smoke as shown in
Table 1B. Hence not all of the tar constituents need to be removed from the
sidestream smoke to provide an essentially invisible stream of sidestream
smoke. Gas Chromatography/Mass Spectrometer results of Table 1C are
consistent with these measurements, showing an 82% reduction of aromatic
20  hydrocarbons and an 88% reduction of nicotine in the side stream smoke.
Sidestream smoke measurements on several prototypes are shown in Table 1D.
The amount of sidesiream smoke was quantified visually on a scale of 0 t0 8, 0
being no sidestream smoke and 8 being sidestream smoke as generated by a
conventional cigarette. Table 1D shows the amount of side stream smoke
25  reduction in the prototypes as compared to the conventional cigarette and the
correlation between the visual side stream smoke reduction and, subsequently,
the consistent reduction in tar and nicotine. For example, a virtually
imperceptable visual sidestream smoke reading of 0.5 corresponds to an
amount of tar still remaining in the sidestream of about 6 mg per cigarette.

30 Considerable experimentation in this area has revealed that there is an

essentially linear relationship between sidestream smoke visual reading and the
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5 Prototype 359-3, as described in the Preanble. The | oading of the coating
per wap was 34.5 g/ nZ. The functional ingredients in the C&Mm@m-ﬁe
identical to the functional ingredients |listed in the Preanble, but

i ncl uded additional adjunct materials, ZSM5 type zeolite CBV 2802 from
Zeol yst, anchnBaurd of yprereAwoningdn dre sdesteant. dipr zxampla, acaeptatie yésualinct i onal

baper -t hr ougRadiBERal oo CaTetoPands Wit e panar B BERIGENGpA L aBRiels ' °
described in_th , i i | functional
nar edi ent | g PebiaRa: & iyl alifier0R 2 S HobpRase, aBBLER IGO0
enhancer, 0. 401pahb$ 1t ML nSEHErcinfdnRR W ers Wviat 2ating gredted (024 15

parts defoanmer. EXAMPLE 5 Different oxygen donor netal oxide oxidation

cat al yst Sar emapberjustificde forgpabie ofhere dessi sidestrieamsimizgkesteduetionvissual - smoke
to levels herein described. 20 Referring to Table SA, Prototype 2-143-1
shows abi | i tdessedceri um oxide to function as both a high surface area

adj unct and as an oxygen donor netal oxide oxidation catalyst. Prototype
2-143-2 shows the affects of high surface area cerium oxide co-mngled with

Zeolite CBVM material to reduce visual side stream snoke.

Pr ot ot ype 2- the affects of the oxygen 25 donor netal oxide

oxi dation catal ysThé frestnibnit peperadors ot ethterdlly dltee thé giaissudane smakea CBV 720
adjunct material to reduce visual side stream snoke. At |oadings of about

one- hal f1&t heMatm8tream Smoke Measercmentdomn Bibtoypal3p9t3. Theomeasuregenisitreved a
vi sual sidestream snoke reducti on of ab 2.5 1t Y. a rent _t.hat

i ncreasi ng tIF?ég? HHREd ?&élfq%laaimggei%e&&s Pé%ﬂgr%#%@ﬁeﬁeﬁﬁﬁ“ﬂr& Edi-de may
achi eve sim|al.; YES| | [ g i 0. It is
readily appa’fkﬁm Y§,ﬁ%@(ﬁ@%&%ﬁ#qr%@%ﬁéﬂ%ﬁ&g@gﬁglggeglnﬁé%%g?ﬁﬁgél oadings to
those -24 LNk, RRYA3BE/RLScRbndE otBBer £, 1991 Ydnibimifidtioh of
simlar visible sidestream snoke reduction of about 1.0. may be achi eved.
EXAMPLE 6 5 fdedltand|iecotimnfiedry pardiculvemager wingatroutifie amal Piical gnmokieg t han
16m are capabl e of reducing the visual side streamsnoke to the |evels

descri beld i nmaeking), d§Ookrocedurapl 3 10213, sea dlirsiEdh Angnshl) ¥910det  cl e si ze
L POt Ot BB g it SPTLRE RS S TReb R R L7 ) 0
D oo LS B PRS0, B8, G RO B0 sifef ipnl, 1o the
average part{fet getdtramationtorevael imndhoke condensates — gas chromatographic
method), ISO Procedure, ISO 3402, see Fourth Ed., December 15, 1999
20  (atmosphere for conditioning and testing), ISO Procedure , ISO 8454, see
Second Ed., November 15, 1995 (for determination of carbon monoxide in the
vapour phase of cigarette smoke — NDIR method, and it is shown in Table 2A
that the nicotine and tar levels are substantially the same in the main stream
compared to the levels in a conventional cigarette. Gas Chromatography/Mass
25  Spectrometer results shown in Table 2B are consistent with these
measurements. The measurable amounts of aromatic hydrocarbons are 150
micrograms per conventional cigarette versus 119 micrograms per Prototype
359-3. The measurable amounts of aromatic nitrogen containing compounds,
specifically nicotine, are 1436 micrograms per conventional cigarette versus

30 1352 micrograms per Prototype 359-3. The measurable amounts of furan and

derivatives are 159 micrograms per conventional cigarette versus 156
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18 Mazch 2005 TABLE | A Control 359-3% reduction [ng per cigar ette][n% per ci
arette SidestreanmNi cotine5.350.2495.5 tar22.76.173.1 5 TABLE March 2005
Control 359-3% reduction [ng per ci arette

micrograms per Prototype 359-3. The measurable amounts of hydrocarbons
are 202 micrograms per conventional cigarette versus 177 micrograms per
Prototype 359-3. The measurable amounts of other carbonyls, specifically
triacetin, are 478 micrograms per conventional cigarette and 674 micrograms

5  per Prototype 359-3.

EXAMPLE 3
The treatment paper is combustible, burns in a conventional manner, and

ashes. The burning characteristics were measured quantitatively following the

10 ISO Procedure, ISO 4387, see Second Ed., October 15, 1991 (for determination
of total and nicotine-free dry particulate matter using a routine analytical
smoking machine). Prototype 359-3, as shown in Table 3A, has an average
puff count of 8.7 puffs per prototype compared to an average 9.5 puffs per
conventional cigarette. The calculated burn rates show in Table 3A that

15 Prototype 359-3 has substantially the same burn rate of 0.09 mm/sec as the
conventional cigarette. Burn temperature profile measurements were taken in
accordance with a technique described in published PCT application WO
99/53778, the subject matter of which is hereby incorporated by reference. The
results of Table 3A are consistent with the above measurements, showing the

20  Prototype burn characteristics both during the puff and the burn are
substantially the same as the conventional cigarette. During puff, the control
had a slightly lower temperature as measured at the paper surface, at the
centreline of the cigarette and at a position ¥2 way along the radius of the
cigarette. During burning, the paper temperature of the control and the

25  Prototype 359-3 had essentially the same temperature.

EXAMPLE 4
The coated treatment paper porosities were measured using procedures
described in FILTRONA Operation Manual for Paper Permeability Meter PPM
30 100, and shown in Table 4A. The treatment paper used in furnishing Prototype

359-3 has a porosity of 9 Coresta. The coated treatment paper used in
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Si destreanB0.4494.5 Visual 0 to 8 10 TABLE 1C Control 359-3 [ng per[ng
perreduction ci aretteci arette Side Stream Seni- Vol ati | es1&Marht2005h
drocar bonsH dro ui nonel753182.3 Aromatic nitrogen530061788.4 containin
ni cotine 15

furnishing Cigarette Prototype 359-6 has a porosity of 32 Coresta. In Smoke

Panel testing, Prototype 359-3 was found to have acceptable taste compared to
a conventional cigarette with the same tobacco blend.
Prototype 359-6 was furnished in a similar double wrap manner to

5  Prototype 359-3, as described in the Preamble. The loading of the coating per
wrap was 34.5 g/m”. The functional ingredients in the coating were identical to
the functional ingredients listed in the Preamble, but included additional
adjunct materials, ZSM-5 type zeolite CBV 2802 from Zeolyst, and Beta Type
Zeolite CP-811EL from Zeolyst.

10 These functional ingredients were rendered suitable for coating on
conventional cigarette paper through formulation with a similar standard
coating package as described in the preamble. For this coating package 1 part
total functional ingredient was formulated with 0.002 parts wetting agent, 0.06
parts pH enhancer, 0.16 parts binder system, 0.01 parts surfactant, and 0.00024

15 parts defoamer.

EXAMPLE 5

Different oxygen donor metal oxide oxidation catalyst are shown to be

capable of reducing the side stream visual smoke to levels herein described.

20  Referring to Table SA, Prototype 2-143-1 shows ability of cerium oxide to
function as both a high surface area adjunct and as an oxygen donor metal
oxide oxidation catalyst. Prototype 2-143-2 shows the affects of high surface
area cerium oxide co-mingled with Zeolite CBV 720 adjunct material to reduce
visual side stream smoke. Prototype 2-133-3 shows the affects of the oxygen

25  donor metal oxide oxidation catalyst iron oxide co-mingled with the high
surface area CBV 720 adjunct material to reduce visual side stream smoke. At
loadings of about one-half the loadings for the cerium based catalyst, iron
oxide achieved a visual sidestream smoke reduction of about 2.5. It may be
apparent that increasing the iron oxide loadings to the levels of the cerium

30 oxide may achieve similar visible sidestream smoke reduction of about 1.0. It

is readily apparent that by doubling the iron oxide and zeolite loadings to those
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TABLE 1D Side Stream - Visual 0-8Tar mci aretteNicotine mci arette
359-10. 440. 33 359-30. 446. 10. 24 359-40. 446. 50. 33 i 359-20. 561 Marck2005
control 822.75.35 i -26 18 March 2005

levels of Prototypes 2-143-1 and 2-143-2, a similar visible sidestream smoke

reduction of about 1.0. may be achieved.

EXAMPLE 6
5 Particles ranging in an average diameter from 2pm to more than 16pm

are capable of reducing the visual side stream smoke to the levels described in
the previous examples. Although with a smaller particle size it is possible to
apply lower coating loadings to meet the same visual side stream smoke levels
as shown in Table 6A.

10 The functional ingredients in the coatings of Prototypes 2-50-1, 2-50-2,
and 2-50-3 were identical to the functional ingredients listed in the preamble,

only differing in the average particle size of the adjunct.
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TABLE 2A Control mer ci arette359-3 mer ci arette Miin
St reammi ct onel. 591. 49 tar14.916.7 5 TABLE 2B Control [ng pel8 Marcdw2806e359- 3
[mg per ci arette

TABLE 1A
Control 359-3 % reduction
[mg per cigarette] [mg per
cigarette}
Sidestream Nicotine 5.35 0.24 95.5
tar 22.7 6.1 73.1
5
TABLE 1B
Control 359-3 % reduction
[mg per
cigarette|]
Sidestream 8 0.44 94.5
Visual (0 to 8)
10
TABLE 1C
Control 359-3 %
[mgper | [mgper | reduction
cigarette] | cigarette]
Side Stream Semi-
Volatiles
Aromatic hydrocarbons | Hydroquinone 175 31 82.3
Aromatic nitrogen 5300 617 88.4
containing nicotine
15
TABLE 1D
Side Stream — Tar Nicotine
Visual (0-8) (mg/cigarette) (mg/cigarette)
359-1 0.44 0.33
359-3 0.44 6.1 0.24
359-4 0.44 6.5 0.33
359-2 0.56 6.3 0.37
control 8 22.7 5.35
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Main Stream Seni -Vol atiles aromatic h drocarbonsH dro ui none9082 Phenol 6037
aromati c nitrogen containing nicotinel4361352 furan and

18 March 2005

derivatives2- Furannment hol 1612 5- (O Me)-2- furancarbox al deh del13111
5-nmet hyl - 2- furancarbox al deh dell1l1l1l Furfural 1922 Li nonene5660 Neo h

t adi enel46117 TABLE 2A
Control 359-3
[mg per cigarette] | [mg per cigarette]
Main Stream nictone 1.59 1.49
tar 14.9 16.7
5
TABLE 2B
Control 359-3
[mgper | [mg per
cigarette] | cigarette]
Main Stream Semi-Volatiles
aromatic hydrocarbons Hydroquinone 90 82
Phenol 60 37
aromatic nitrogen containing 1436 1352
nicotine
furan and derivatives 2-Furanmenthol 16 12
5-(0-Me)-2- 113 111
furancarboxyaldehyde
5-methyl-2- 11 11
furancarboxyaldehyde
Furfural 19 22
Limonene 56 60
Neophytadiene 146 117
carbonyls Triacetin 478 674
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carbon isTriacetin478674 18 March 2005 TABLE 3A Control Protot e 359-3 Is a
er conbusti bl e?YesYes ash fornmati onGoodAshes, with eelin # o Mafdhs20058. 7
free-burn rate0.09 nm sec0.09 nm sec Burn temrofile during puff a er tem
erature C 62020

TABLE 3A
Control Prototype 359-3
Is paper combustible? Yes Yes
ash formation Good Ashes, with pecling
# of puffs 9.5 8.7
free-burn rate’ 0.09 mm/sec 0.09 mm/sec
Burn temp profile
during puff

paper temperature °C 620420 690+20
centerline temperature °C 810+20 890+20
Y2 radius temperature °C 790+20 880+20
During free burn

paper temperature °C 520+20 500420

5 'free burn rate~(52mm-butt length)/(60 sec*puff)
assume butt length = 3.0 mm
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690#20 centerline [emerature C81020890120 '/z radius temerature
C7902088020 During free burn a er temerature C 52020 500#2t8 Mlafghe®0pur n
rate~(52mmbutt |l ength)/ (60 sec*puff) assune butt length = 3.0 mm 18 March
2005 TABLE 4A Base Pa er KC-514KC-514 Protot e #359-3359-6

TABLE 4A

Base Paper K(C-514 KC-514
Prototype # 359-3 359-6
Formula # 2-13-2 2-99-1
*Paper Coating DS DS
Coating Load (2/m?2)

- Per Paper 47.4 34.5
Basis Wt. (Single Paper + Coating) 72.4 69.0
Basis Wt. Per Cigarette 72.4X2 69.0X2
Coated Paper Porosity (Coresta) 9 32
FUNCTIONAL INGREDIENTS

CBYV 720 Zeolite with attached 100 75
cerium oxide

CBYV 2802 Zeolite 12.5
CP-811EL Zeolite 12.5
STANDARD COATING

PACKAGE (SEE PREAMBLE)

BURNING CHARACTERISTICS

Temp 384 339
Puffs 9 9.3
Side Stream — Visual (0-8) 1 2.7

5 KC 514 Base Paper (Schweitzer-Mauduit International of Alpharetta, Georgia

U.S.A)) has basis weight of 25 g/mz, and a starting porosity before coating of
50 Coresta units.

*DS-Double Paper, Single Coating (Sandwich Style)
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Formul a #2-13-22-99-1 *Pa er Coati nDSDS Coatin Load n2 -Per Pa er47.434.5
Basis W. Sin le Pa er +Coatin72.469.0 Basis W. Per G areld Mach89. 0x2
Coated Pa er Porosit Coresta932 FUNCTI ONAL | NGREDI ENTS CBV 720 Zeolite with
attached cerium oxi del0075 CBV 2802 Zeolitel2.5 CP-S11EL Zeolitel2.5
STANDARD COATI NG TABLE 5A

Base Paper KC-514 | KC-514 | KC-514
Formula # 2-143-1 | 2-143-2 | 2-133-3
Coating Load (g/m°)- Per Paper 54 49 3.5
Basis Wt. (Single Paper + Coating) 79 73 78.5
Basis Wt. Per Cigarette 158 146 78.5
FUNCTIONAL INGREDIENTS

Cerium oxide 100 44

CBYV 720 Zeolite 56

CBYV 720 Zeolite with 1% FeQ (2-132-4) 100
STANDARD COATING PACKAGE

(SEE PREAMBLE)

BURNING CHARACTERISTICS

Temp 366 357 352
Puffs 7.0 8.3 8.3
Side Stream — Visual (0-8) 1.3 1.0 2.5
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PACKAGE ( SEE PREAMBLE) BURNI NG CHARACTERI STI CS TenB84339 Puffs99.3 Side
(0-8)12.7 5 KC 514 Base Paper (Schweit zer - MaltiMarch 2005
of Al pharetta, CGeorgia U S. A ) has basis weight of 25 g/ng,

ng ﬁ)f 50 Cores[a units.

rch 2005 TABLE 5A Base Pa

Stream - Vi sual
| nt er nat i onal

and a starting porosity before coati
Singl e Coating (Sandw ch Styl

Paper ,

er 544953. 5

*DS- Doubl e

er KC- 514KC- 514KC- 514 Forrmul a #2-143-12-143-22-133-3 Coatin Load m - Per
Coated Handsheet Formula # 2-50-1 2-50-2 2-50-4
FUNCTIONAL
INGREDIENTS
CBV 720 Zeolite co-mingled 100 100 100
cerium oxide
Average Particle size of 2pm 4pm 16pm
adjunct material
Amount of material need to 48 g/m’ 95 g/m? 120 g/m?
reduce visual side stream to 3.

-31-
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Basis W. Sin |le Pa er +Coatin797378.5 Basis W. Per C arettel5814678.5
FUNCTI ONAL | NGREDI ENTS Cer i um oxi de10044 CBV 720 Zeol it e56 tBMarch®0faolite
with 1% FeO 2-132-4100 STANDARD COATI NG PACKAGE ( SEE PREAMBLE BURNI NG
CHARACTERI STI CS TenB66357352 Puffs7.08.38.3 Side Stream - Vi sual
(0-8)1.31.02.5  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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18 March 2005 TABLE 6A Coat ed Handsheet Formul a #2-50-12-50-22-50-4

FUNCTI ONAL | NGREDI ENTS CBV 720 Zeolite co-mi ngl ed100100100 teMarch 28%0de
Average Particle size of 2mAml6m ad' unct material Anount of material need
t 048 g/ nZ95 g/ nMZ120 g/ nZ reduce visual side streamto 3. 18 March 2005

CLAIMS

1. A low sidestream smoke cigarette comprising a conventional tobacco
rod, and a treatment paper which is combustible, burns and ashes, said

5  treatment paper having a sidestream smoke treatment composition, said
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 catalyst.

10 2. A cigarette of claim 1, wherein said adjunct has an average particle size

of less than about 30um.

3. A cigarette of claim 2, wherein said adjunct is a high surface area
porous material with a surface area in excess of about 20 m%/g and an average

15  particle size greater than about 1um.

4, A cigarette of claim 3, 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

20  and mixtures thereof.

5. A cigarette of claim 4, 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.

25
6. A cigarette of claim 4, wherein said monolithic mineral based materials
are selected from the group consisting of zirconium oxides, titanium oxides and

cerium oxides and mixtures thereof,
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Al t hough preferred enbodi ments of the invention have been described herein
in detail, it will be understood by those skilled in the ari8Masth 2005
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 conventi onal

t obacco rod, and a

treatment paper which is conmbustible, burns and ashes, said 5 treatnent
paper havingza sipgessdreqéostRke 4, WarRéTRRhidCAINAS! dré efprescntel by et ment
conposition conprising in conbination, an oxygen storage and donor netal
oxi de oxi datfoomutmt al yst and an essentially non-conbustible finely divided

porous particul ate adju
wherei n said adjMad n]ﬁé

nct for said catalyst. 10 2. A cigarette of claiml,
SrlaAlQy @B 2eTOzll e size of |ess than about 30m

3. Acigarette of claim2, wherein said adjunct is a high surface area
porous materVaf®Mth a surface area in excess of about 20 n2/g and an

aver age 155 par

f £ pRirdFal

than about 1m 4. A cigarette of claim 3,

wherein said aMuncPﬁil S sepg%tg@’f romthe group consisting of clays,
essential | y nonfcgriishicht €atitn, | ed fibres, nonolithic mneral based

materials, essentially non-conbustible activated carbon,

zeolites 20 and

m xtures thered’’ iSa trivalentaratione of claim 4, wherein said non-conbustible

mlled fibres are selected fromthe group cansisting of zirconiumfibres,
zi rconi unl cer i 8nP£S B 8 angd gy dgiumbess wdicChreflsehtheisghehiomedriepsangridans,

thereof. 25 6. A_cigareite Laim4, wherein said nonolithic mneral
based materi al & %g%&ﬂ %a&aég(; P%ggﬁo‘f he group consisting of zirconium oxides,
titani umpxi degand S8k HRaALIAES ROFiTA%H WIS $1ehERE, ard33

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

15  range of about 0.5 to 1.3 nm (5 to 13 A).

8. A cigarette of claim 4, wherein said zeolite is selected from the group

consisting of silicalite zeolites, faujasites, X, Y and L zeolites, beta-zeolites,

Motdenite zeolites, ZSM zeolites and mixtures thereof.
20

9. A cigarette of claim 1, wherein said catalyst is selected from the group

consisting of a transition metal oxide selected from the group consisting of

group VB, VIB, VIIB, VIII, 1B metal oxides and mixtures thereof; a rare earth

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

25  and said rare earth metal oxide.

10. A cigarette 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

-34-



18 Mazch 2005 7. A cigarette of claim4, wherein said zeolites are
represented by the formula Mn M "M p[aAlO2 b Si2 cTOR] wHeMerdh 2000 is 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, c,
m n or p can also be zero, 10 Al and Si are tetrahedrally coordi nated A
and Si atons, and T is a tetrahedrally coordinated netal atom being able to
replace Al odelddited POBT Blertrblie comdistingodf pdVB, VB Z¢B] VHBYVIIIHéB
zeolite-like material, has a value of about 5 to about 300 and the

m cropor e simetabbxides andahixtures thengathi n t he 15 range of about 0.5 to 1.3 nm
(5to 13 .A). 8. Acigarette of claim4, wherein said zeolite is sel ected
fromthe group consisting of silicalite zeolites, faujasites, X, Y and L
zeolites, beia-zeplite i4t [ . j ] res
fhercof . 20 5 A Aiciins BPERAH, S fah hfead it LR AN BILA 27
from t he 5r oghsEing oftd fRghsdiorPmelARdXidd RTedi®i fbnDhe RogeLewsigthg 6fom t he
group consisting of group VB, VIB, VIIB, VIIl, IB netal oxides and m xtures
t hereof ; a rgmoapeail BrandeVHI metaldxidescand mixines thdreof afrareagrdtbamediakt ur e of

said transition netal oxide 25 and said rare earth netal oxide.
oxide and mixtures thereof; and a mixture of said transition metal oxide and

said rare earth metal oxide.

10 12. A cigarette of claim 1, wherein said catalyst is a precursor of said

catalyst.

13. A cigarette of claim 9, 10 or 11 wherein said rare earth metal oxide is
selected from the group consisting of oxides of scandium, yttrium, lanthanum,

15 lanthanide metals and mixtures thereof.

14, A cigarette of claim 13, wherein said lanthanide metal oxide is cerium

oxide.

20 15. A cigarette of claim 14, wherein said cerium oxide is admixed with

zeolite as said adjunct.

16. A cigarette of claim 14, wherein said cerium oxide is provided as a layer
adjacent to a layer of zeolite.

25
17. A cigarette of claim 14, wherein said composition comprises cerium

oxide particles fixed to surfaces of zeolite particles.
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10. A cigarette of claim1l, wherein said catalyst is a mxture of a rare
earth netal oxide and a transition netal oxide, said transil8Marake08F oxi de
being -34 18 March 2005 sel ected fromthe group consisting of group |VB,
VB, VIB, VIIB, VIIl, IB netal oxides and m xtures thereof. 11. A cigarette
of claim1, wherein said catalyst is selected fromthe group 5 consisting
of a transition netal oxide selected fromthe group consisting of group

VI1 B and VI I1g.met Alcigatolest angmnidinheesin bhaebb: metal axilecanitidtioret al oxi de
and mixtures thereof: and a mixture of said transition netal oxide and said
rare earth neatalysoigiuded with said coviumagmids, tsaldaﬂet@l ar metal oxider exidatien d

catalyst is a precursor I d catal yst A ci ette of claim9, 10 or
11 wherein s%t%iYF‘ale‘éngé?lﬁﬁtea&FH}l {5 erabpiconsiling pE TS A PFFé?l%l}So‘E}Bm

consi sting o r gﬂ% I i de netals
and m xt urestfrfl ereo&e?@i%%ngdrﬁg}rng i rh mcslfg(?ﬁr]néi mé:%dnlvs]‘gagal ant hani de
et al oxiyle mgxtafds tHeteaRi de. 20 15. A CI garette of claim 14, wherein said
ceriumoxide Is adm xed with zeolite as said adjunct. 16. A cigarette of
claim 14, wherein said ceriumoxide is provided as a | ayer adjacent to a

| ayer of zeolite. 25 ) o )
1 A cigarette of claim 18 wherein said selected metal or metal oxide

oxidation catalyst is selected from the group consisting of platinum, palladium,

copper oxide, iron oxide, magnesium oxide, silver oxide and mixtures thereof.

10
20. A cigarette of claim 10 wherein said transition metal oxide is iron oxide.
21. A cigarette of claim 4 wherein said porous adjunct has pores to provide
said surface areas in excess of about 20 m%/g,

15

22.  Acigarette of claim 21, wherein said pores have an average diameter of

less than about 20 nm.

23.  Acigarette of claim 22, wherein said porous adjunct has an average

20  particle size of about 1um to about Spum.

24.  Acigarette of claim 3 wherein said catalyst is a finely divided

particulate with an average particle size less than about 30um.
25 25.  Accigarette of claim 3 wherein said catalyst has an average particle size

of less than about 1um when said catalyst particles are fixed to surfaces of said

adjunct.
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17. A cigarette of claim 14, wherein said conposition conprises cerium

oxi de particles fixed to surfaces of zeolite particles. 1818Mfauh 20005 18.
A cigarette of claim 14, wherein a netal or netal oxide oxidation catalyst
is used with said ceriumoxide, said netal or netal oxide oxidation

catal yst being selected fromthe group consisting of oxides of precious
netals, transition netals, rare earth netals, netals fromgroups Il A and

| VA and 5 mi2g,ures digiegeobf clhtm 25, Gihgadin thiereditive) hounts ovbsidatlgai d
sel ected netal or netal. oxide oxidation cat algyst is selected fromthe
]

group consi sfikedytcofaigh hdjuinaurangpsfromdabmt 15098 by wraight hased ooxhelwntal

magnesi um oxi de, silver oxide and m xtures thereof. 10 20. A cigarette of
clai m 10 wheb@iyalens catalystandiadguncionienbyi de is iron oxide. 21. A cigarette
of claim4 wherein said porous adjunct has pores to provide said surface
areas in excess of about 20 nez/g. 15 22. A cigarette of claim21, wherein

sai d pores hgye ap %ﬁé%ﬂ%f Qfaﬁﬂ‘ﬁé?hlﬁfeih%ﬁéregm AROuits 3P sl cataystA

cigarette of claim erel n sald porous adjunct has an average 20
particle sizfixat toasuid hdjumet mngboftonbabou2 20 té 7009 by etdightdfased ah mheétorier ei n

said catalyst is a finely divided particulate with an average particle size
| ess t han abequivaleni catalyst and adjunct content.

28. A cigareite of claim 1, wherein a first amount of cerium oxide in said
10  treatment composition is said particulate adjunct and a second amount of said

cerium oxide in said treatment composition is said oxygen donor catalyst.

29. A cigarette of claim 1, wherein said treatment composition is a coating
on said cigarette paper.

15
30. A cigarette of claim 1, wherein said treatment composition is

impregnated into said cigarette paper.

31.  Acigarette of claim 1, wherein said treatment composition is

20  incorporated in said cigarette paper during the cigarette paper manufacture.

32. A cigarette of claim 31, wherein said cigarette paper is additionally

coated with an oxidation catalyst.

25 33.  Acigarette of claim 29, wherein said cigarette paper is double wrapped

on said tobacco rod.

34. A cigarette of claim 30, wherein said cigarette paper is double wrapped

on said tobacco rod.
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25 25. A cigarette of claim3 wherein said catal yst has an average particle
size of |less than about 1m when said catal yst particles arelfmesgﬁ()BS
surfaces of said adjunct. -36 18 Mazch 2005 26. A cigarette of claim 25,
wherein the relative anounts of said catalyst fixed to said adjunct ranges
fromabout 1 to 75% by wei ght based on the total equivalent catalyst and
adj unct content. 5 27. A cigarette of claim26, wherein the relative
anounts of said catalyst fixed to said adjunct ranges from about 20 to 70%
by wei ght based on the total equival ent catalyst and adjunct content. 28. A
cigarette of3%l ai Ancigaretieotihaim 3, mdiereinsaidicigiretie papen is dodblei wirapped 10
treatnent conposition is said particul ate adjunct and a second anount of

sai d ceri um oxsaid tobacsairads r eat nent conposition is said oxygen donor
catalyst. 29. A cigarette of claim1, wherein said treatnent conposition is
a coating on said cigarette paper. 15 30. A cigarette of claim1l1, wherein

sai d treaf megd CORRGSAEHO0f Chih MY, SHAA iR Qald tiLarsfit %a?ét%—rci;%bk} wapped 31. A
cigarette of claim 1, wherein said treatnent conposition is 20 incorporated

in said cigasesdid tolgred rddr i ng the cigarette paper nmanufacture.

37.  Acigarelte of claim 1, wherein said treatment composition is
incorporated with said combustible paper from about 10% to about 500% by
10 weight.

38.  Acigarette of claim 1, wherein said treatment composition has an

adjunct and catalyst average particle size less than about 30pum.

15 39. A cigarette of claim 36, wherein said average particle size is less than

about Spm.

40. A cigarette of claim 29 wherein said treatment composition is
incorporated within said treatment paper at a loading rate of about 2.5 g/m2 to
20 about 125 g/m”.

41. A cigarette of claim 40, wherein said treatment composition is
incorporated onto said paper at a loading rate of about 2.5 g/m” to about 100
g/mz.

25
42. A cigarette of claim 1, wherein said treatment composition is applied as

a coating to said treatment paper by use of a coating die, coating head, slot die

or roll coater.
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32. Acigarette of claim31, wherein said cigarette paper is additionally

coated with an oxidation catalyst. 25 33. A cigarette of clH Mard20herein
said cigarette paper is double wapped on said tobacco rod. 34. A cigarette
of claim 30, wherein said cigarette paper is double wapped on said tobacco
rod. -37 18 March 2005 35. A cigarette of claim 31, wherein said cigarette
paper is double wapped on said tobacco rod. 5 36. A cigarette of claim 32,

wher ei n sai d4%i gapeiigfeN@BLElaim 1 atekéinWaRPREAmRAt SehPodidbréco rod. 37. A
cigarette of claim1l, wherein said treatnent conposition is incorporated

W th said coimipregndtee igapeid treasmeabpaper by%se @f poensuriz@beolbgoatdr. wei ght . 38.
A cigarette of claiml1, wherein said treatnent conposition has an adj unct
and catal yst average particle size |less than about 30m 15 39. A cigarette

of claim 36, ergi ' E rti 8i.Z€ | ; m 40.
A cigarette %{r‘hcl ‘§i drigéghgﬁg}é%"ﬁglg%ﬁ@e% r éﬁrﬁ@r{é ac%%ﬁ%%i%fg %1?35?15e%:f)egfé%cr)xglor at ed
W thin sad theeabipBbnRaRfY ofdircninadivies Afd Lir@inidMRieriuén PibfdsM? to 20 about
125 g/ nmz. 41. cigarette of claim40, wherein said treatnent conposition
Is incorporated onto said paper at a |loading rate of about 2.5 g/nR2 to
about 100 g/ n¥. ) ] o )
45.  Alow sidestream smoke cigarette comprising a conventional tobacco
rod, and a treatment paper which is combustible, burns and ashes, said
treatment paper having a sidestreamn smoke treatment composition comprising
10 cerium oxide which functions both as an oxygen storage and donor metal oxide
oxidation catalyst and an essentially non-combustible finely divided porous

particulate adjunct for said catalyst.

46. A cigarette of claim 45, wherein said essentially non-combustible finely
15  divided porous particulate adjunct is non-combustible milled fibres selected
from the group consisting of zirconium fibres, zirconium/cerium fibres,

ceramic fibres, carbon fibres and mixtures thereof.

47. A cigarette of claim 45 further comprising a processing aid selected

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

48. A furnish composition for use in making a cigarette treatment paper for

reducing sidestream smoke emitted from a burning cigarette, said furnish

composition comprising in combination, an oxygen storage and donor metal
25  oxide oxidation catalyst and an essentially non-combustible finely divided

porous particulate adjunct.

49. A furnish composition of claim 48, wherein said catalyst and said

adjunct have an average particle size less than about 30pm.
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25 42. A cigarette of claim1, wherein said treatnent conposition is
applied as a coating to said tr eat ment paper by use of a cobt Marchdi085
coating head, slot die or roll coater. -38 18 March 2005 43. A cigarette
of claiml1, wherei n said treatnment conposition is inpregnated into said
treatment paper by use of pressurized roll coater. 44. A cigarette of claim
1 further conprising a processing aid selected fromb5 the group consisting
of zirconiumfibres and zirconiuniceriumfibres. 45. A | ow sidestream snoke
cigarette conprising a conventional tobacco rod, and a treatnent paper
which is confist i Alfarnigueompasitionof ekaimss, dvher@atsmdm@m@ s¢lacted drom

si destream spoke treatnent c osition orrpr|S| 1 [ oxi de whi ch
functions. bl SURFORSHEOLEBY R gescaial BoRBCoRa bR  on

catal yst and S

particul ate ag%ﬁﬁ-ﬁ@%{;@%?ﬁ ’I?Et?{]?]['g égl?ghﬁ%\ )109(81{61-%5%&{!%&@?9 aPH{}E&&ZS wherein
sai d essenti @drbc)!n %anéamu&hixt@u@sfthd}%ﬁ( ak@ s&iﬁ‘@aﬂa@?stﬁ@éélh‘&e@@fdm the ate

adj unct is non-conbustib led fibres selected fromthe group consisting
of zi r coni ungrouproeasisng oﬁaltmmtnmmmemf oxide s¢lecteddnom the groas, comsisbing fi bres
and m xtures thereof. 47 %{rette of claima5 further conprising a

processi ng a‘i’ﬁgf@élpe\éBeUIEDVﬂB) HhéBgﬂ%bO%@ﬁ%ﬁ%@ Flhgmé‘fs there®bind Tae f i br es
and zirconi uni ger L br urn sh co e in k| ng a
clgar et Lot reathms Aol Sttt horOL e SRR o RS el
burni ng ci gag&lik & d%ﬁiddrawézﬂhfﬂle&qmﬂﬁa' tion corrprl sing in conbinati on an
oxygen storage and donor
10
51. A furnish composition of claim 50, 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.

15 52. A furnish composition of claim 48, 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, VII],

1B metal oxides and mixtures thereof,

20 53. A furnish composition of claim 48, 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, and said catalyst is selected from the
group consisting of a transition metal oxide selected from the group consisting

25  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

said rare earth metal oxide.
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25 oxi de oxidation catalyst and an essentially non-conbustible finel

di vi ded porous particul ate adjunct. 49. A furnish conposi tib‘hNbehcﬂOng 48,
wherein said catal yst and said adjunct have an average particle size |ess
t han about 30m -39 18 March 2005 50. A furnish conposition of claim48,
wherein said adjunct is selected from the group consisting of clays,
essentially non-conbustible mlled fibres, nonolithic mneral based
materi al s, eS&ent Adutnislnoompositivs tof lblamads, wlatreid saideatblyst, isaguecirssr and

m xtures thereof, and said catalyst is selected fromthe group consisting
of a transit®bsnidreatalysbxi de sel ected fromthe group consisting of group
VB, VIB, VIIB, VIIl, IB netal oxides and m xtures thereof; a rare earth
nmetal oxide and m xtures thereof; and a m xture of said transition netal

oxi de and sak4 ra - 0X] : f i {14 f

cl ai m 50, \M?segei nAggﬁgglﬁlg%@é%agﬁgﬁém@’ﬁ%hf rép I%;d;%ﬁgv gﬂgggggﬁe%ﬂp ?om t he
group corsi sﬁﬂmgi@hdﬂjnepgrpj 2iolfté. bres, zirconium ceriumfibres, ceramc
fibres, carbon fibres and m xtures thereof. 15 52. A furnish conposition of
claim48, wherein said catalyst is a mxture of a rare earth nmetal oxide
and a transition netal oxide, said transition netal oxide being selected
fromthe gr oéfp c ofpduEnish gompogifign of clapm 4ffurthepcomprising\a processing aigh a|

oxi des and nj t har eof . 53. A furnish osition of claim 48,
wher et n-sai crutb o BecBbup Elnsiiingpt AROIniPTES R cBPoflayediuy o
essentially pgpxconbustible mlled fibres, nonolithic mneral based
materials, essentially non-conbustible activated carbon, zeolites and

m xt ur esid hereof, and said catalyst is selected fromthe group consisting
of a transition netal oxide selected fromthe group consisting 25 of group
VI I B and VI | 37.net Alslexy gempasigionifer applicatinarte eigareite paper éorr redueipgal  oxi de

and m xtures .tthereof; and a.m'(N,ure f said. transitiopn netal oxi.de and
said rare e a?lfiﬁStﬁ'@PthBE? ginitted from a burning cigarette, said slurry composition

comprising in combination an oxygen storage and donor metal oxide oxidation
catalyst and an essentially non-combustible finely divided porous particulate

15  adjunct.

58. A slurry composition of claim 57, wherein said catalyst and said adjunct

have an average particle size less than about 30um.

20 59.  Aslurry composition of claim 57, 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, and said catalyst is selected from the
group consisting of a transition metal oxide selected from the group consisting

25  of group VB, VIB, VIIB, VIII, IB 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.
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18 March 2005 54. A furnish conposition of claim48, wherein said catal yst
is a precursor of said catalyst. 55. A furnish conposition bfMarchi3®050,
wherein said catalyst is ceriumoxide 5 and said adjunct is a zeolite. 56.
A furnish conposition of claim48 further conprising a processing aid
selected fromthe group consisting of zirconiumfibres and zirconiunicerium
fibres. 10 57. A slurry conposition for application to cigarette paper for
reduci ng si de@t r eAnslsp kempobitioadffclam 59, wlisreingaid gen-edmdusistsle dnitledr r y
conposi tion conprising in conbination an oxygen storage and donor net al

oxi de oxi dat fibres@ze sdlgesed froan the grovpeonsisling abrirewrBusibes.e finel y di vi ded

porous particul ate 15 adjupct. 58. A slurry.conpositipn.of claim57,

wher ei n sai dZEEY ”élﬁijggéﬁsdcqa}"ﬁ%@gr%a b%%@ “%Pﬁséﬁ‘éreggze | ess
t han about 30m 20 59. A slurry conposition of claimb57, wherein said
adjunct is selected fromthe group consisting of clays, essentially

non- conmbusstige mAl dhﬁ‘i'¥ ChRipeSitioITA S T, Wwheteinaaidafel stRtemilife of a
essentially non-conbusti bl e activated carbon, zeolites and m xtures
t her eof , andraseakaltl ateadlyotidé snd eltransitidnfmetal oxhide gracdipanohen sdtalgxode a

transition netal oxide selected fromthe group consisti gﬂ 25 of 1(;;;,roup VB,
VIB, VIIB, \Wpging selgciedifzemdhie geonpsonsisiing of &E0umbYBoVB, ¥ 1B MIBaVilkh net al

oxi de and m xt ur thereof; and a  gnxture of said transition netal oxide
and said rar@géeﬁ?slt?xr’r& saz}ndo%:ggr_est %‘eﬂﬁr ch 2005 60. A slurry conposition of
claim59, wherein said non-conbustible nmlled fibres are selected fromthe

group consisting of zirconiumfibres, zirconiuniceriumfibres, ceramc
fibres, 1arben fiArsherrpodmpositioned cldiar §Qfwhdreinlsaidadjubetiy seleoedsrdémon of

claim57, wherein said catalyst is a mxture of a rare earth netal oxide
and a transi thecgronmcansiaimgj@g cleys, ¢ssensially mosrcomhustibledniliedoabies, sel ect ed
];;io (T e; h:ngr ﬁﬁ%pﬁﬁﬂéc‘: ?Iﬁigglgbg;se%rrgg erilal\é,BéSS\C/Eﬁaﬁng Eén-\élnln%hst\l/}:l)lle la’cti{fali%tegE tal
carbon, zeolites and mixtures thereof, and said catalyst is selected from the
group consisting of a transition metal oxide selected from the group consisting
15  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

said rare earth metal oxide.

63. A slurry composition of claim 57, wherein said catalyst is a precursor of

20  said catalyst.

64.  Aslurry composition of claim 57, wherein said catalyst is cerium oxide

and said adjunct is a zeolite.

25 65.  Aslurry composition of claim 57, wherein said slurry composition is

incorporated with said paper from about 10% to about 500% by weight.
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10 62. A slurry conposition of claimb57, wherein said adjunct is selected
fromthe group consisting of clays, essentially non- combust 1HMarehi300a
fibres, nonolithic mneral based materials, essentially non-conbustible
activated carbon, zeolites and m xtures thereof, and said catalyst is
selected fromthe group consisting of a transition netal oxide selected
fromthe group consisting 15 of group VIIB and VIII netal oxides and

m xt ures thef@of ; Asluray eompositiomeat alaioxs Heurthed coinprisingsa proscssifig aihd a

m xture of said transition netal .oxide and said rare earth _netal. oxide. 63.
A slurry conjsdested BenbtheSrappronsistipgebriFconan (Hhes )G ZIrcQNIEMGEMM sor  of
20 said cat aﬁgst. 64. A slurry conposition of claim57, wherein said

catal yst is ¥Pum oxi de and sai d adjunct is a zeolite. 25 65. A slurry
conposition of claimb57, wherein said slurry conposition is incorporated

wi th said paper from about 10%to about 500% by weight. 18 March 2005 66.
A slurry sonpbsi t Awonibusebii ¢iparéttt papérefor aserph iasnikableptobaessiotgpfa d

sel ected fromthe group consisting of zirconiumfibres and zirconiumcerium
fibres. 5 67¢igaAretigrburaduging sidlefdcam smpkgpemities fromer burningeighrstieesaidbacco

i garet te, SGBATCLEJHAUNER RANSEIHESH SRBUTSHRI% UM A36h 7Bt PBIEreaRIeRL  and
garet te, SHBAVCFJEPUDER BRI Al e :
composi 11 on RURETERpRIRles it thafk Bemniat ERFRRFER COn TR et o

oxi de oxi dat ¢@ibiatish aloxgypen %@rng SRBEMOr #hé il Gde 6Riﬂaﬁ§hicﬁiagrs‘t lafgl y

di vi ded porous particulaté adjunct. 68. A cigarette paper of aim 67,
wher ei n Khi daressahiislly aon-ceaibaistbliefiredy dandedporaue pagzupre adpinet.si ze | ess
t han about 30m 15 69. A cigarette paper of claim67, wherein said
essentially non-conbustible finely divided porous particulate adjunct is

-conb i il l.ed fib I f h i.Sti f
oot B b PSR B LEO A R OIS IR b
and m xtur esh#%ez{ﬁ%\te%r?%@n?%rﬂcldbsi% gat ﬁ{ah%b?)ﬁp%p f claim®67, wherein said

adjunct is selecte he group consisting 'of clays, essentially
non-conbustible mlled fibres, nonolithic m neral based materials,
essentially non-conbustible activated carbon, zeolites and m xtures
t her eof ,13and6%ai dAcagakite papa cladlsict 6@ wheirt $wd gssenfalty nen<bimbmsablea
transition mEt al oxjde selected frompthe group consisting of group VB, VIB,
inely divided porous particulate adjunct 1s non-combustible milled fﬂ)res
selected from the group consisting of zirconium fibres, zirconium/cerium

fibres, ceramic fibres, carbon fibres and mixtures thereof.

20 70. A cigarette paper of claim 67, 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, and said catalyst is selected from the group consisting of
a transition metal oxide selected from the group consisting of group VB, VIB,

25  VIIB, VIII, IB 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.
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25 VIIB, VIIl, 1B netal oxides and m xtures thereof; a rare earth netal
oxi de and mi xtures thereof; and a mixture of said transiti ol M08 de
and said rare earth nmetal oxide. 18 March 2005 71. A cigarette paper of
claim67, wherein said catalyst is a mxture of a rare earth netal oxide
and a transition netal oxide, said transition nmetal oxide being sel ected
fromthe group consisting of group IVB, VB, VIB, VIIB, VIll, IB netal

oxi des and nTkt ur Asigdrette phperofZ2aimP6 T, walateint saigaptelysbis acinatnresdt a wer ei n
said adjunct is selected fromthe group consistjng of clays, essentially
non- conbust | ¢Arth mielal eide; andes trapgtien Mmeial oXide spisl transition mistal oriesbeing

essentially non-c ust,i bl e activated carbo i ] es

Cher cof - anchelGiten BaRh tsearopt cont Suttal SRMIVEE Yok BoIlE JHhIBS 10 &
transition ngpkal odedendshitied iidrodp t he group consisting of group VIIB and
VIIl metal oxides and mxtures thereof: a rare earth netal oxide and

m xtures ¥ hereof; and a m xture of said transition netal oxide and said
rare earth netal oxide. 15 73. A cigarette paper of claim67, wherein said
catal yst is &.prebwigasettopaperiaf clainub i swhergin said adjyacies selepgddromithe| ai m

67, wherein said catal.yst .is cerium Qxi de and, sai.d adj,u % is a zeqlite. 20
75, A oi gar cBOMPSARSISBE Of clay, essentialy nan-cambustiyle Bulied fibssypolitig | s

i ncor por at ed_wi i f 9 . i .ghi 76. A
ci gar gt te pa%l\grlérglf g@f}gin%ﬁgg‘rﬂfs Ués@ﬁ%t?ﬁ@tﬁr%%?osﬁlhgstgnqg?étégaggé/%%%gﬁﬁ%%tt%s-el ect ed
fromthe gros ﬁﬁﬂ%}étthe&oﬂfanﬂi §a?(98a\t§1rj‘r‘sf isRERE e ol th@%fbdwcﬁﬁiétﬁh@(ff' bres.

10  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 said rare earth metal

oxide.

15 73. A cigarette paper of claim 67, wherein said catalyst is a precursor of said

catalyst.

74. A cigarette paper of claim 67, wherein said catalyst is cerium oxide and
sald adjunct is a zeolite.

20
75. A cigarette paper of claim 67, wherein said treatment composition is

incorporated with said paper from about 10% to about 500% by weight.

76. A cigarette paper of claim 67 further comprising a processing aid
25 selected from the group consisting of zirconium fibres and zirconium/cerium

fibres.

77. A method for reducing sidestream smoke emitted from a burning

cigarette, comprising treating sidestream smoke with a treatment composition
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77. A nmethod for reducing sidestreamsnoke emtted froma burnin

cigarette, conprising treating sidestream snoke with a treat&#arch 2005
conposition -44 18 March 2005 carried by a conbustible cigarette paper,
said treatnment conposition conprising in conbination, an oxygen storage and
donor netal oxide oxidation catalyst and an essentially non-conbustible
finely divided porous particulate adjunct for said catalyst. 5 78. A net hod

of claim77, carfied &y &ﬁhﬁ]ﬁi@ﬂ@b%ﬁietﬁgﬁpéﬁ}isdid&ﬁéaﬂm@ht EampoditioRver age _
particle size less than about 30m 79. A nethod of claim 77, wherein said

adj unct i s sedmptisidgfin combliratipneap oxPgarosterageiang dobhor meyal oxedsexidaton y
non-conbustible mlled carbon or ceramc _fi 3r eﬁé noa‘?o ithic mneral based
materials, e&alystad an asanidykppercambugiible fnebydy: %Lw,rog%sﬁwg %nd

m xt ures thereof ngd._.gal talyst is selected fromthe group consisting
of a transi tfi‘chnﬂetgéga@%agaﬁsg'el ected fromthe group consisting of group VB,
VIB, VIIB VIII, IB netal oxides and m xtures 15 thereof; a rare earth
nmetal oxide and m xtures thereof; and a m xture of said transition netal
oxi de and sa?8l r aAanecthotofbdial 7Qxvitkeindaid atalyshar] wfid allminot Bake asher ei n
said essentially non-conbustible finely divided porous particul ate adjunct
i S non- combustdrbgeparticleetizd leiss &m@émtg@mnzo fromthe group consisting of

zirconiumfibres, zirconiumceriumfibres, ceramc fibres, carbon fibres
and m xtures thereof. 81. A nethod of claim 77, wherein said catalyst is a

mxture of ajgar eAerﬁé&lBg’B‘?tcﬂimoﬁqﬁhe%Qﬂl Qid hA0RL ik WeBREFH o thé Groui?! @
transition netal ‘oxide belng
10 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 the group
consisting of group VB, VIB, VIIB, VIII, IB metal oxides and mixtures
15  thereof; a rare earth metal oxide and mixtures thereof; and a mixture of said

transition metal oxide and said rare earth metal oxide.

80. A method of claim 77, wherein said essentially non-combustible finely
divided porous particulate adjunct is non-combustible milled fibres selected
20  from the group consisting of zirconium fibres, zirconium/cerium fibres,

ceramic fibres, carbon fibres and mixtures thereof.

81. A method of claim 77, wherein said catalyst is a mixture of a rare earth
metal oxide and a transition metal oxide, said transition metal oxide being
25  selected from the group consisting of group IVB, VB, VIB, VIIB, VIII, IB

metal oxides and mixtures thereof,

82. A method of claim 77, wherein said adjunct is selected from the group

consisting of clays, essentially non-combustible milled fibres, monolithic

-45-



25 selected fromthe group consisting of group 1VB, VB, VIB, VIIB, VIII, IB
metal oxides and nixtures thereof. 82. A nethod of clai m 7718 Maethel0RSsai d
adjunct is selected fromthe group consisting of clays, essentially

non- conbustible mlled fibres, nmonolithic -45 18 March 2005 m neral based
materials, essentially non-conbustible activated carbon, zeolites and

m xtures thereof, and said catalyst is selected fromthe group consisting

of a transi tindweraEbabd odteigals dssentéadlyf iarcéhbugitde petivansd sarbog, adoliggsoup
VIIB and VIIl netal oxides and m xtures thereof; a rare earth netal oxide
and m xt ur esarsl mitteestthergnf, andrmaid catalystisselegtedrizomithe gwupee@sw@ﬂgdﬁ and

said rare earth neta d of claim 177 ere|

catal yer i < blapBER castalsde Sfeciad T e SiguBonmsias AbETuP LI w7
wherein said t Wﬁ from
about 10%'t OVEIL‘?E‘%ME%&%W%%?& t@%eo&%faﬁ%é@%ﬁ& e\{\%léﬁ i %hﬂd erél n said
adj unct Imas mefddf! AkPa AliRAIr8 bE ddidnrahsitionafe@Poxide 2AdBidDrarS édrth fietkdst r eam
snoke bei ng selectlvely adsorbed by said adjunct and oxidized by said
catal yst to gxidduce non-vi si bl e sidestream snoke emanating from said

burning cigarette, said catalyst directing oxygen to assist in nmaintaining
conventional free-burn rates and burn tenperature. 20 86. A nethod of claim

85, wherein gaid gahambator caifhy, WhSAGi AOHaR A f b, bfsafazeo! 1 te:
catalyst.
10
84. A method of claim 77, wherein said treatment composition is

incorporated with said paper from about 10% to about 500% by weight.

85. A method of claim 77, wherein said adjunct has a surface area greater
15  than about 20 mz/g, said sidestream smoke being selectively adsorbed by said

adjunct and oxidized by said catalyst to produce non-visible sidestream smoke

emanating from said burning cigarette, said catalyst directing oxygen to assist

in maintaining conventional free-burn rates and burn temperature.

20 86. A method of claim 85, wherein said catalyst is cerium oxide and said

adjunct is a zeolite.
87. A method of claim 77, wherein said treatment composition further
comprises a processing aid selected from the group consisting of zirconium

25  fibres and zirconium/cerium fibres.

88. A low sidestream smoke cigarette comprising a conventional tobacco

rod and a combustible cigarette paper having and a sidestream smoke treatment
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87. A nethod of claim 77, wherein said treatnment conposition further
conprises a processing aid selected fromthe group consisti %WChﬁopéoni um
25 fibres and zirconiunficeriumfibres. 88. A |ow sidestream snoke cigarette
conprising a conventional tobacco rod and a conbustible cigarette paper

havi ng and a si destream snoke treatnent -46 18 Mazch 2005 conposition
associated with said cigarette paper, wherein said treatnent conposition
reduces vi si @impasdites hsseaiatatwith sajd cigartiepaptigwiebeintsaRDeatBent A ci garette
of claim 88, wherein said treatment conposition reduces 5 visible

si dest r eam seRposition reshices visitip sidssisearysmokeg by greatey thaatabeubP0%: ai m 88,
wherein said treatnent conposition conprises, in conbination, an oxygen
storage and donor netal oxide oxidation catalyst and an essentially

non- conbusti fhe T} I Vi (A ' " aid

catal yst. 91®'A legg’},g ée/rte ﬁéel%g ﬁgng%y m%fa%g%%ﬁ@gpg%lgﬁﬁigﬁr%dril{geiai d

adj unct Maveyigibl@vlefecan? sfloke b grbater ttRARbbIBIS Fbout 30m 15 92. A
cigarette of claim90, wherein Said adjunct is selected fromthe group
consi sting of clays, essentially non-conbustible mlled carbon or ceramc
fibres, nonolithic mneral based naterials,, essentially nqn-conbustible
activated caPhon, AZdgaietie of ﬁﬁ&mrﬁ& phesainsaish té‘?ﬁ",ne%@@é?%tl%‘&?ﬁw&se% s

selected fromth roup consi sti of a,transition t al. ide.sel ected
From the or olpeolioBitR o fy g itat =G b Gt Pl Rt o5 des
and i xt ur esytPed 8Qenrially AbK-BA{URLHPRIRel 0 iviBe APSkols phiti@Tait Bafuaef ; and a
m xture of said transition netal oxide and said rare earth netal oxide. 93.
A cigarelde fifr saldcaral9t. wherein said essentially non-conbustible finely 25
di vi ded porous particulate adjunct is non-conbustible mlled fibres

selected fromthe group consisting of zirconiumfibres,

zirconi um cerjunffbres, ceram.c fjbres,. carpon fibr and,m xt.ures thereof.
S1MM A cigarette of claim Jd, wheréin said catalyst and said. adjunct have an

average particle size less than about 30pm.

15 92.  Acigarette of claim 90, 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 the group

20  consisting of group VB, VIB, VIIB, VIII, IB 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.

93. A cigarette of claim 90, wherein said essentially non-combustible finely
25  divided porous particulate adjunct is non-combustible milled fibres selected
from the group consisting of zirconium fibres, zirconium/cerium fibres,

ceramic fibres, carbon fibres and mixtures thereof.
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18 March 2005 94. A cigarette of claim90, wherein said catalyst is a

m xture of a rare earth netal oxide and a transition nmetal UkMaesh2085d
transition nmetal oxide being selected fromthe group consisting of group
VB, VB, VIB, VIIB, VIII, IB netal oxides and m xtures thereof. 5 95. A
cigarette of claim90, wherein said adjunct is selected fromthe group
consi sting of clays, essentially non-conbustible mlled fibres, nonolithic

mi neral basegy nat Ardigdreite 5 SR U, Wwhebéifi saindues il @ mixtirédfadafdedron,
zeolites and m xtures thereof, and said catalyst is selected fromthe group

consi sting ofmefiad oxider amiksa transition iaitaloxiide; sai wansétdorf metal oxedeghaing
consisting of group VIIB and VIII, netal oxides and mxtures thereof; a rare

earth metal #l¢cied om the@rapp sonsisting et grong 1Y By WbV B oY I, ML IBnsi ti on
nmetal oxide and.said rare earth oxide. 15 96. A cigarette of claim
90, wherein glg?%o&cﬁﬁglzgr}gtmggurgsg}%g%@ sor of said catalyst. 97. A cigarette
of claimg0, wherein said catalyst is ceriumoxide and said adjunct is a

zeolite. 20 98. A cigarette of claim90 further conprising a processing aid
sel ected frof3.t heAgigarptie ofislabhi 90y wilergih sandjmndt iibsetsctad drom theogrioupl ceri um
fibres. 99. A |ow sidestream snoke cigarette conprising a conventional

t obacco 25 rerhsisiing of daysaessentialbypen-oanibektible moled fdhresimondithies and
ashes, said treatnent

omposi £ on, MUBTA THE4 LRI BormsOgial oo ISl 15 oF A EH G AR arplitss
o combust | B ATERFRBELCE. g &id CRaN! ST SRAFOR Y Brall cdRidimg D ' 21 1Y
10  atransition 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 said rare earth metal

oxide.

15 96. A cigaretie of claim 90, wherein said catalyst is a precursor of said

catalyst.

97. A cigarette of claim 90, wherein said catalyst is cerium oxide and said
adjunct is a zeolite.

20
98. A cigarette of claim 90 further comprising a processing aid selected

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

99. A low sidestream smoke cigarette comprising a conventional tobacco

25 rod, and a treatment paper which is combustible, burns and ashes, said
treatment paper having a sidestream smoke treatment composition, said
treatment composition comprising in combination, an oxygen storage and
donor metal oxide oxidation catalyst and an essentially non-combustible zeolite

adjunct for said catalyst.
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18 March 2005 100. A cigarette of claim99, wherein said catalyst is

sel ected from [he group consisting of a transition metal oxi&Marh 2803 ed
fromthe group consisting of group VB, VIB, VIIB, VIII, IB netal oxides and
m xtures thereof; a rare earth 5 netal oxide and m xtures thereof; and a

m xture of said transition netal oxide and said rare earth nmetal oxide.

101. A cigarette of claim99, wherein said catalyst is a mxture of a rare
earth nmetal oxide and a transition netal oxide, said transition netal oxide
being 10 selected fromthe group consisting of group 1VB, VB, VIB, VIIB,
VI, 1B metH0.oxAgigaretielofithaim 99s whiraie said caodystAs s¢lgeted dtam #ie gloypm 99,

e 31 St e LR IO LI ALEHR, AT g g arsr ) on
t al id 3 fos . . .
Thereof - ance 0l VBV IBOYTEL VI 1B BebPEicRe AT nllkhdls GREHCR, hfe Bt 208,

metal oxigle. mgRF oxfleCdriBplthfes Therebfiald A9mixe! T RidRakkiGEA Aleyalloxide a
precursor of said 20 catal yst. 104. A cigarette of claim 100, 101 or 102

wher ei n sai dandasadd earetelarthehethl oxidde are sel ected from the group consisting
of oxides of scandium yttrium |anthanum | anthanide nmetals and m xtures
thereof. 25 105. A cigarette of claim 104, wherein said | ant hani de net al

oxide is cer 161" °A cngEirette of claim 99, wherein said catalyst is a mixture of a rare earth
metal oxide and a transition metal oxide, said transition metal oxide being
10 selected from the group consisting of group 1VB, VB, VIB, VIIB, VIII, IB

metal oxides and mixtures thereof.

102. A cigarette of claim 99, wherein said catalyst is selected from the group
consisting of a transition metal oxide selected from the group consisting of

15  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

said rare earth metal oxide.

103. A cigarette of claim 99, wherein said catalyst is a precursor of said

20  catalyst.

104. A cigarette of claim 100, 101 or 102 wherein said rare earth metal oxide
are selecied from the group consisting of oxides of scandium, yttrium,
lanthanum, lanthanide metals and mixtures thereof.

25

105. A cigarette of claim 104, wherein said lanthanide metal oxide is cerium

oxide.
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18 March 2005 106. A cigarette of claim99 further conprising a %rocessi ng
aid selected fromthe group consisting of zirconiumfibres arch 2005
zirconiumceriumfibres. 107. The cigarette of claim1l, wherein said oxygen
storage and donor netal 5 oxide oxidation catalyst rel eases oxygen at free
burn rate tenperatures for said cigarette. 108. The cigarette of claim43,
wherei n said oxygen storage and donor netal oxide oxidation catalyst

rel eases oxypi aA digarettbof olaimt9® fuethpecanprisingfaqprosessingldidselgatedt t e.  109.
The cigarette of claim80, wherein said oxygen storage and donor et al

oxi de oxi datfrom thatgaeyp eonsistingsefzitopiun fbres sndeziprpninmgesvpeHpEsat ur es for
said cigarette. 15 110. A cigarette having a tobacco rod and a w apper for
sai d tobacco

111, A dl gar L TR Blalane oo by whepe L0 8Y BUba ClALS EnAAETRR MR age 20
bher oi n' o doudr ofRBighaat A Wiearty PRyeht 46 BUAFHR KR BIR G St

m2/ g and an Gygfeige particle size greater than about 1m 25 113. A
cigarette of aim 110, wherein said ceriumoxide is adm xed with a
zeolite. 114. A cigarette of claim 113, wherein said ceriumoxide is

provided as a 30 | ayer adjacent to_a |ayer of zeolite. -50
108. The cigaretic of claim 43, wherein said oxygen storage and donor metal

oxide oxidation catalyst releases oxygen at free burn rate temperatures for said

10 cigarette.

109. The cigarette of claim 80, wherein said oxygen storage and donor metal
oxide oxidation catalyst releases oxygen at free burn rate temperatures for said
cigarette.

15
110. A cigarette having a tobacco rod and a wrapper for said tobacco rod,

said wrapper comprising porous particulate cerium oxide.

111. A cigarette of claim 110, wherein said cerium oxide has an average

20  particle size of less than about 30 pm.

112. A cigarette of claim 111, wherein said cerium oxide has a high surface
arca in excess of about 20 mz/g and an average particle size greater than about
lum.

25
113. A cigarette of claim 110, wherein said cerium oxide is admixed with a

zeolite.

114. A cigarette of claim 113, wherein said cerium oxide is provided as a

30 layer adjacent to a layer of zeolite.
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18 March 2005 115. A cigarette of claim 110, wherein said wapper further
conprises at |east one of a metal and netal oxide oxidati ol Matcap8d said
nmetal and/or netal oxide oxidation catalyst being selected fromthe group
consisting of precious 5 netals, transition netal oxides, rare earth netal
oxi des, netals fromgroups IlA and IVA and m xtures thereof. 116. A
cigarette of claim 115 wherein said selected netal or netal oxide

oxi dation catalyst is selected fromthe group consisting of platinum
pal | adium 10 copper oxide, iron oxide, manganese oxide, silver oxide,
titani um oxi e A eigeratterafetaioe 1 Hhavhdrein saed wrdges darther cpmprisgs ghr et t e of

claim 110 erein said transition netal oxide is.iron..oxide 15 11 A
cigarette oflcastAng ofia mgialandmetal Hx’égrqxﬁ‘i%t% Iyg, F%é&?%glra&ldi%r mwaag hin

sai d wrapper I &3% ?g{sp 4 119. A
cigarette Ow;@flg?gﬁc%@%h%a&f%:%ﬁﬂ{él n%&frgrﬁle%g?g?gﬁ?%%in es r%l%%grrpri ses
porous paH tigeladd, SraSitionmersl 8gides, tafOSlrtimeal dRided 2Betals RbgpgRupeIIK claim
119, wherein said m xture of metal oxides conpri ses porous particul ate
ceri um oxi deiandlVAamdumxtuied ¢heaeaf. pal | adi um 25 121. A cigarette conpri sing

a tobacco rod and a cigarette paper for said tobacco rod, said paper,
whi ch is conbustible, burns and ashes, conprises in conbination, a rare

earth netal i de ,and an e nt i non- conbusti bl e fi nel i vi.ded porous
basticulate Liiund Seaffteiiatin o bpiin SRl g Rela prmendl e
oxidation catalyst is selected from the group consisting of platinum, palladium,
10  copper oxide, iron oxide, manganese oxide, silver oxide, titanium oxide,

zirconium oxide and mixtures thereof.

117. A cigarette of claim 110 wherein said transition metal oxide is iron
oxide.

15
118. A cigarette of claim 115 wherein said cerium oxide is incorporated

within said wrapper at a loading rate of about 2.5 g/m2 to about 125 g/mz.

119. A cigarette of claim 101, wherein said mixture of metal oxides

20  comprises porous particulate cerium oxide/ zirconium oxide.

120. A cigarette of claim 119, wherein said mixture of metal oxides

comprises porous particulate cerium oxide/ zirconium oxide and palladium

25 121.  Acigarette comprising a tobacco rod and a cigarette paper for said tobacco
rod, said paper, which is combustible, burns and ashes, comprises in combination, a
rare carth metal oxide and an essentially non-combustible finely divided porous

particulate adjunct for said rare earth metal oxide.
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18 March 2005 122. A cigarette of claim 121, wherein said rare earth netal
oxide is ceriumand said adjunct is zeolite. 123. A ci garet®&Marchcld08Fm 122,
wherein said ceriumoxide is fixed to the 5 surface of said zeolite. 124. A
cigarette of claim 122, wherein said rare earth netal oxide is cerium oxide
and said adjunct is zirconiumoxide. 10 125. A cigarette of claim 124,
wherein said cerium oxide and zirconium oxide forma m xed netal oxide.

126. The ci gt2Zt t A gifarettaoiiclhz, 1 2iheherain [shid raepeartf metah exideaspetisms at

| east one nmetal and netal oxide oxidation catalyst, said netal and/or netal
oxi de 15 oxi e s20é adjngt issaeobits. ng sel ected from the group consisting of
precious netals, transition netal oxides, rare earth netal oxides, netals
fromgroups Il A and | VA and m xtures thereof. 127. A ci garette of claim 126

wher ei n sai dys¢l eﬁtﬁgar@ﬁé Bk cﬁﬁql:ﬁ?zakvfh%ﬁlﬂ%al%oceﬁ’fﬁhgﬁ*fdg'?s FRb@ty e TS

sel ected fro he group consis i'um “copper oxi de,
iron oxi de, §EMRMWESAIEDXdigs. Si |l ver oxide, titanium oxide, zirconium oxide
and m xtures thereof. 128. A cigarette of claim 126 wherein said transition

metal oxide is iron 25 oxide.
124. A cigarette of claim 122, wherein said rare earth metal oxide is cerium

oxide and said adjunct is zirconium oxide.

10 125. A cigarette of claim 124, wherein said cerium oxide and zirconium

oxide form a mixed metal oxide.

126, The cigarette of claim 124, wherein the paper further comprises at least
one metal and metal oxide oxidation catalyst, said metal and/or metal oxide

15 oxidation catalyst being selected from the group consisting of precious metals,
transition metal oxides, rare earth metal oxides, metals from groups IIA and

IVA and mixtures thereof.

127. A cigarette of claim 126 wherein said selected metal or metal oxide
20  oxidation catalyst is selected from the group consisting of platinum, palladium,

copper oxide, iron oxide, manganese oxide, silver oxide, titanium oxide,

zirconium oxide and mixtures thereof.

128. A cigarette of claim 126 wherein said transition metal oxide is iron
25  oxide.
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