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W TH COMBUSTI BLE PAPER FI ELD OF THE I NVENTION 5 The invention relates to

si dest r eaYORBEWSr eduction in burning cigarettes and the IBGIECANEEERS
particularly, the invention relates to a conposition for use with cigarette

paper, cigarette wapper. or MWONWSIDESTREAWM SMOKEeati ng and vi sably
reduci ng sidestream sm)ke 10 BACKGRQJND G: THE I N\/EI\FI'I ON Varl ous attenpts

burning cigarette. The appllcant developed varlous approaches to cigarette
si destr eam snoke control systens as described in its Canadi an patents
2,054,735 and_2 IS7 5,462,073 and 5, 709, 228 and publ i shed
"PCT applicati &A% *—’16125 and WO 99/ 53778. Ct her

S|destrea sm)ke c troI ste n.dev |ch e 20 25 30
Filter maibrial Y L S YRR B SR a0, 25,

Wr apper. Exa S r ts 2,755, 207
and 4, 225, esge%éetggtaté@? RE k. Mt pirfcdsly] RSRVERiM RlaEleR s 2 700 20T
2,755, 207 descoinpesitian| ferusé déthi cigaretts pajser, ciginetts weaprpor wrhppercfogar ett e
paper on burning yields a snpke substantially free of obnoxious conponents.
The ci gar et t ecjgapor treating and visallyredecingisidestreamssndgkerm 1t has intimately
associated therewith a finely divided mneral type siliceous catalyst
material. The cigarette paper which is essentially non-conbustible and

refract ory%reﬂ(pk(sﬂpﬁgﬁ b‘?ﬁ 'ﬂmﬁoﬁlrl ng conbustion of the

cigarette pap€r ana runctft ons e a catatyst in nodifying the conbustion

of the paper. Suit3tpusalicAfRaRAba)iRbde iRIdIEE oRelitikdtedi@dnehd) s,

heat-treated nontnorillonite and natural and synthetic silicates containing

sonme hydr ogensmbkeemanatihg drom adurhingadigaretibi The applitatl developed wairious a
oxi des include silica oxides with alumna, zirconia, titania, chromum

oxi de and nag nemoaﬁhasﬁpccegar@tthexdeswmamoke coptyol spstems asgleperivedain its / 01323
| ude th | | 1 of
ST ca o al uenatagpatentsd 8305 A 087 S6atr s gudhle s B et hon n ¢ e

I
par i cul ot o et e A SR Y AR e RN O R0 W 08622 and

results in a spOJors37AY, reduction in visible sidestream snoke em tting
froma burning cigarette. Activated carbon is preferred as the carbon
source. The use of Other sid¢streatresinoke bamtrolesystenss haveebeshidgivelapedpviinh wssi bl e
si destream snpke. Up tqQ 50% of the cigarette paper pay be finely divided
carbon. The cHiltspmatesialeu asap@ﬁléferm@tea indhy t%aqsﬁeﬁlier PLPANET XIAPPFTor t he

appi i cat on 0EHIGEER PR ShidnfaGaRsEbRe M. Rk pras S EREE OF

zeolites 3 t RE A BP d;?elfteﬁthé}}ﬂicgﬁbﬁbt‘ﬁl(ﬁ%ﬁéﬁ&WO@/%‘W@C@@ iPafdgs Of

t he mai nstreani snbke’ an ticular renove various conmponents fromthe

mai nstream snﬁjﬂéssmﬂﬂessnbesm lok sidestreansmdiecigaettctpapén dhe pigavéttted i n
t he tobacco, also apparently_change the characteristics of the sidestream
snoke. The zebiparen hyamgwietdss smoke sebstantiallyepef qbroxiguscomperents.2 mm

Publ i shed PCT patent @@B S S TaraAl & AR RSt Ral Difimately

¢ cigarette paper 1S cellulosic materia
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-treated 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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conbusti bl e sheet of treatnment material for reducing sidestream snoke 20
em ssions. , The sheet is used as a wap and is applied over conventi onal

ci gar et t VPAYRI0Hf a conventional cigarette. The w ap has PETI&AN/OR2gN
porosity to allow the cigarette to burn at or close to conventi onal
free-burn raigdudbilecoxities bfsitioo® ahd ARIMRGUE th ¥ Weightaatib GFSEY easilisaRke

em ssions. The nonconbustible wap includes non-conbustible ceramc fibres,
non- conbust i alumitha. activated carbon fibres as well as other standard

materials used in king the wap. The wap alsq includes zeolites or other
simlar sorptive ﬁﬂggeP?f&PE‘éﬂéaﬁéﬁ descrbes fg‘ér\EPP LOthoR 1Bithe SIEATEHS PAPSXi de

ot i dest r oal EiBicE EBRIF SAPOH GRS orpibefts Aol he Rl FRURE Fubfr e o
Patent o 4> 4o SutsStcit 3ok 163RA0n, i carbh feeths 103 sibstahdiabihcticn U S
“fibres in a ¢hgiilleisilastpen simoke anitting froth & bubsingniigatette3 Agdvatidscri bes at

feast 1 % by weight of certain ceramic fibres in the paper furnish in
conbi nati on warhonriagrefeiradas thelearhan sourceadhe vseiof thedaoivated darboreresults 5

o P A T S DB o
sheet on cony e hONRRRNG4T0 TR DA colhR SSRRy I8 B 00,
anmor phougq al i ePavraf fbt tHeSbbAcoRANR ToMBIRNIEPWiIHS &SnvERGBRSI dpaekkde IS

used and is 10 coated on or applied to the fibres of the sheet” Ito, U S

Pat ent 4,915, 117 Busepddngatentapplicativné (74|90 7putdishéd Ndvehtbend, 1996 cco. The
thin sheet is forned fromceramc materials which upon burning produces no

smoke. The cdesgribessheuse ebzgalitesin the fphasso of the igarsttertoraltsr the of ceranic
fibre or a mxture of. paper and ceram cg ther.mall 5 deconposed at high
tenperature. © C@&S&ﬁ%pep &eW@nﬁgﬁmﬁé"@q" HW%?HJ]%%‘;?Y,"‘W?‘& es such
as silica fi Ll Ga- ] Lhre | U fd reania f bt or
o R BOfpolbh SR bRy e AOE o e TR ©

bi ndi ng {fiesgg g?é\ﬁﬂécﬁinsth'éltobé&bgﬁl@b‘épﬁbféﬂﬁ&%hﬁﬂgé‘t}ésc}ﬁlh‘édt,@ﬁst%|onhe al um na
gel. The fibres are a preferably 1 to 10 nicroneters in dianmeter. 20

Sol gel s havesiiestreanghickd. {Thecxolitastised ere iofarpartielesaecbetivacn Odemm ¢o

reduce sidestream snoke, particularly sol gels made froma magnesi um
al uni nate, catZMn al umi nate, titania, zirconia and al um num oxi de, as

d ibed in Ca ' P 1. 1 80,.968 j Pat. | i [
2010, 575, Canah AHORSHSARCT phigst abgticalon M ST/ RHSPHER o f8% ragnesi um
25 hydr oxi de ohibhghIe ShERtUf tRAHRERY R3] ?ﬁ‘reﬁﬁcﬁﬁ]%'é%%h}nesg?&@r filler

conponent to I nprove ash appearance and si destrea reduction. The

magnesi w20 hy émissiciss. JEle sleeci3aised asa wrapagid isagplied bler éorbveationdl t he  sheet
of the cigarette paper. Canadi an patent application 2,010,575 describes the

use of gels pigstkitaprpsy of aconventimmaleigaréttm The woap has a yenchigh pasesity
controllin he,3 0, conbusti on of appers for snoki articl es. he gel s
o e hopti tnsllewdhS Sieataia © byipal of Pt o GervbonAL T parhurm Fa%s BIEAT nt o
wr appers. Theg - : ; eful for

redgcr:)i ng vi s?‘tﬁ %I%? egg‘r%gg?n&@?r%ﬁe.{d%ﬁganngt%gﬁgwgggpgr(Fbﬁgggbl gels may be

al um num ti tambustiblé iwiapih¢litieSash-doimbRstibledetdihiy filsiak Chotitombhatibist s have
al so been directly applied to cigarette paper, such as 5 described in

Canadi an2$at aectivased cadonditdes aswelasotherstashrd atterials adedin Paking the04, 895

descri bes the use_of platinum_ osmu iridium  palladiym rhodi um and
r hut heni um i wrelpreTBF@g@Btai% ipsfides zqplitss oRether sim HATBHVEasala e

ot 1 imen cat sy PRvke SO G eh 3hcidet BRHRIGRTHS SkidaRof lalatFul TR nal “00 i
metal parti cbembhitile Sitiah FRbAIAEE th 4B Htsb16 IFRPRIETSi MY al En b Eortfola Paper

however, due to the non-combustible nature of the wrap, a charred tube

30 remains.



wr apper before it is applied to the cigarette. U S. Patent 5, 386,838
descri bes the use of a sol solution conprising a mxture of iron and
magnesi urWa923fppke suppressi ve conposition. The snoke sUFreAdid&s
conposition is made by co-precipitating iron and 15 nagnesi um from an
aqueous sol ution i $MPaRHRSENTE 69T and BeFIS, 1 IFh@edciidR tHBUNRTpHAGAHIOSI i oNn
denonstrates high surface area of approximately 100 nR/g to approxi mately
225 2/ g whenctraatiefibires i 4 eigpeattet paper petrmvéaoturk0 0C. Sa Patep @ 433,681 el y 500C.
The iron magnesi um conPosi tg on may be added to papgr pul p, which is used to
make snoke suppicabssablegshhiochy wepgliof certam Gergmiobbrasgndhe paperdupish ih on

ly f i ons. i dad | | d red ) f
iﬁﬁﬁrﬁeB? ottucohoBySRe A iR B Bale B R oM AR B 1 o
. I I . , 11
to the to@“ﬁ}du“c@hﬁﬁ%{iﬁﬂg%@ Sfske bﬂﬂ%ﬂaﬁrggﬁo,ﬁl ﬁ%ﬁg@@pg@& s The

pal | adium either in neta ormor as a

‘tobacco. The Airagbrsfdfilek fudp, cesimio fibres ahddilters attiesd tohaaloh payed sheet

aromati c 25 hydrocarbons in the mai nstream snoke. Palladiumis used in
conbi nati on woniconvertitaalpaper makinganachines. cThe cenanrio fibregindy teweleatéd r at es
i nclude lithi ?rm odi um %ot ssium.. rubidium  cesium . m nes&um cﬁal cium
strontium | aHOREMSETONRG mfy%%a e AN Mg R imRURSHEss and gmesrhqisum

terbium dysp i.um ekhi . i i hodj l,l.adi um
copper . 30" 2, AT, A Rt St upERE Dy dTBERRN T Raenes Rt bl rd P PG 8

m xtures {fder gied oft or a\ﬁ@@@&@ﬁg@ﬁb@gmg@gﬁfﬁmm Cat al ysts have al so been
used in cubes to reduce Sidestream snoke such as described in published PCT
application WO 98/ it6]EES. Kt 4,91 8,1 1#Atdesdribes dwote combustilsledheet foe hodihg
types of cigarettes which do not fpr oduce sidestream or nai nstream snoke per
se, but i nst etabagcs.| The thinshsetisfoaned fionnagranyc anaterials avhich dpon buirgiaget t es
i ncl ude those described in U S patents 5,040,551 1, S, 137,034 and

5,944, 025, whPIRUGESTS smokes Lhe Sraspis et SHEPHSEA HOVGn REHONFEAYht i on t o

devel op the agrosole yip VSt . i e ax rium

pal | adi um or gaibgﬁ"l Arfucr% ﬁ%gé{ fﬁléi%?% §fB%¢e{}%@§gﬁc§ 19 Cgteﬁggr?{l/%}ﬁlﬁous

si destreafg S”Bs‘f&n‘iﬁﬁh’eﬁcﬂt hi¢h &¥@aRre."PhE c@xfan‘iiBQIBrQ%Yéy BE Seleéted feomyst em
whi ch effectively reduces Sidestream snoke by sinply 1"'ncorporating active

conponent s i niddsgarnicfibwes suvheasciljen fbtee sitivpealuming fibte, ahanmagibre; riecdnia ns
like a normal cigarette w thout appreciably affecting cigarette taste.
Accordingly, fibres omhamnqiwrgmmmeagldaglgss(ﬁbm e earemic ioformedihym
whi ch not only. l.,00ks and tast.es 15 |like .a gonveniiongl cigarette. but .as
wel | i accobiBaE ART MalEials Y TRAREPE SInORAUchiaR ALiFa gl o ALY IS Rl o

SUMVARY COF T ﬁ%ﬁglé@g ngep ' j £ of; j.gni fi cant reduction
in si destreamﬁsﬂr’m e 20 ir?ﬂlgtfeé,rhv rlgdug@gggﬂ%;f%%ﬁ%&%gf.mﬁf as been found that
such red@gion in SoHgsls heverbsernigplisatouvnwentiondllcigdretta phpeviacbrilyr tohe
conbi ned use in a sjdestream snoke treatnent conposition, of an oxygen

st orage and draduce gisleatreamisuwksy padicularlycsnl gelemade dram aguagnesivm| y

non- conmbusti bl.e f.i nely di vided porous part.iculate junct for, the catal yst.
Thi's conposi t FUiRaY: telcim alpingte, disis, 2eoniprd alusHaE g8de 8% paper 1o
provi de accep L : r b LRk A 7 i ]

el imnating v?gsl%'gllggaéﬁ é‘g‘? é@grlr% téan%kl\é\mdrﬁ%@%ﬁ??@ Hﬁgﬂsa}tﬁﬂé{%@ﬁl ac%%? may be
any suitabl e gg3en7salCanadem Paeht's180)068RRIEEHBSH the AppPHEStioRbf AldghesiBm

cl ays, carbon materials such as m|1led carbon f byes, m neral based

mat er i al 25 uchydroxidet il the forhe of andamarpbdusogelds a3cigarettegmper fillerni cs such as

mlled ceramic fibres and high surface area porous X
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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particles. In this respect, the catal yst adjunct is nost preferably an
essentially -S WO 02/2.1005 PCT/ CA01/ 01323 non-conbusti bl e high surface
area sorp‘f"ﬁ?’é’zﬁ“ﬁt’eri al such as activated carbon or zeolit&ETVE¢A1A13dst
preferred enbodi nent of the invention, the sorptive materials are zeolites
and in particwrappemte apsfabfe redating adsibleeidestiehint ssaoks.cTlesmetdl akides
preferred when used in conbination wth _a cerium based catalyst. 5 The
si dest r eam snd@thersehgelsnmay bepbunmusy titayiups zijspniwm, sadivm polassivayer The
conposition may, be used as a filler in the manufacture of a cigarette
paper, inpregf fedmi n a ci garette paper, or as a coatings) or a layers) on

the exterior and/ oic i st hle Qoo SRS wBBRo TRCHERMS AIcH A

si destream snoke trea o) garette pape ave of " porosities

10 fromvesy ldewridddni C4fiid PARALE0S)805 &Rl €5 BaPaRht §,38B!3380ITCmdMIh
_porosity of about 1,000 Coresta units.” Preferred porosities are usually

"l ess than 200 Patnt 604,895 descrbes theatse pf gl &trmenl, gemninm, titidiumy galiadiah) y i n
the range of about 30 tqo 60 Coresta units. It is appreciated that such
treated paper Ihegiupeandewmtheniumyn the sigargite,papernd hese meatals fup@iomss, be

poper - The oi adiaentechsRs 5 rlal Ve e GG T ro SHen A Y Bepe O o
ti b i i - a1 . @ bl
o apped o gar Stpgbect OPE CRaBtic(RARHas bt roiddd By Bie sl palladultp 0l 2

a filler 1@ t Thethotdf pati¢led iafa duinbieRrAim arédiRpeRe® onfo it Bt& ok @BEeIOf
cigarette 20 paper. In a double wap arrangenent, the sidestream sioke

treat nent conpuappérdrefomyit imapplieddaoitbelicigamettdoe sandwi ched bet ween two
papers. In a further dquble R odi.pent, the sidestyeam snoke treatnent
conposi tion may beﬁ_ﬁaﬁ@&nbﬁ%géﬁn‘g‘écﬂgg%&ﬁéﬁéPféoﬁoiéﬁmopr@mmb%%&6 r od
papers may. boIsBP St DA hagudsRGR 4 ifs SRR rBoaRtRT Tk T < ne

i destream I b3 404 { steunt O i des of the
si des Srrgﬁl%khesﬁ R Lve CORRE RRIOOR rifde Becs ﬁgﬁ?tnmggulaﬁfahd& S

paper placed on t cco r ere differen may be provided.

A second pSipemdghgsiam Goatanaqaedusrsofetionimihetpredenoy of a bkse: Thearoat t e
treatment paper may have typical_ asking characteristics which is a
si gni fi cant baxegniesiuoy compositidn deprnstnatas hagh syfaca anea oflapproximatalnd 80 of

L
compes 1 on, SHBbhaRaHaN0SBE-COmBdl RablE hUESIASHR AT L been

and adj unct a?@péﬁﬁﬂpkﬂﬁ@ﬁﬁ@ﬁ%ﬂﬂo%akg Sfiok¥BuSRERAINE BlgardtRypdpRr 5 The ifénngl ed
as a filler, for exanple, in the manufacture of cigarette paper.

Al t er nat i 2@ y magnesiugs eompesitionapparentlyt faactiensadsyart oxiddtioheatalijshand ar e

al so comngled, usually as a slurry, d ljed as such. In respecit of the
preferred enb&efusenthe amaunt of smeks EIH%P?‘?BEJ‘%gﬁﬁl%&lﬁﬁ%tteofTE%P‘i@fﬁsw th

o devel op o TV PP afBed B fiRgbacsl fot Biinf®y R oGRRHRS 1 PR e, ™' °
usual l'y less h%,éﬂ?;aﬂﬁdﬁﬂﬂ‘é‘?ﬂk} Bf‘ﬁietélliﬁ ¥6:%h bF aPAREBIL, ﬁ‘ﬂg Bé%gﬂ'gdttﬁ ;ﬁixé

intimate contacting nature, function as though they were Conbined a

co-mi ngl ed. AcalmcdonThepredenee of ppladianoin tobaccowedatesthe polyomwlici atestatieam
snoke cigarette conprises a conventional tobaccg rod and a conbustible
treat nent215 Pydeacarhonsiy the maimsireamn smokek Batladiunnisiised angombinadions withsai d

and’ donor et A FEOREARSRIGABH GERRIOYS Roidh U B Ein indics TBEonbust i bl ¢
' finely divi dedoBafd ot TabidifnA Lesif, hdfneSRint Gidift $krontium,

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.



According to an aspect of the invention, a |ow sidestream snoke 20
cigarette conprising a conventional tobacco rod, and a conbustible

t reat nentWBAYOhavi ng a si destream snoke treat nent conmpodCAE@1EbRPri si ng
cerium oxi de which functions both as an oxygen storage and donor netal

oxi de oxi dat i @utalgsiehast afstrbedn wed en tutidsity réditesiddsuehmbiroltd aivdhyasdi vi ded
porous particulate adjunct for the catalyst. According to another aspect of

t he 25 i nvent idesgribedfinrmitdished PRI applivatibn WOs28/1612®ki ng a cigarette
treat ment paper for_reducing sidestream snoke emtted from.a burning
cigarette conpri segﬁtﬂmér%‘%ﬁ%@]ﬁ VERCER I%Q%P%déymlgoﬁdﬁ%fﬁuﬁ%t@ﬂc}bxi de

part1 cul ate- aqeu PR ERRER SRR Rt R, DiCRtbol e O
Si dest r eams smMykgy3P Ek&ﬁgféstcﬁtﬁéﬁ@ie'réédl i PhreRVARhide TRbse GReABEd iPd.g.and a
conbusti bl e treatnment paper having a si tream snoke treat nent

conposi tion, satentd §5,040/551 5,137W32 drikP5 244 025 5whICH €30l datdlySd 3@ prevddpdss t i on
conprising in conbination, an oxygen storage and donor netal oxide

oxi dati on cat abgessayrhtat genestionitaldeyelopthe acriosel: | $ch catalysttsystempunct f or

said catal yst. Accord;j t.0o a further, aspect .of the invention, a slurry
conposi tion fé‘PCIBg%BHq%gé’fiCSHU%PE‘ﬁ@‘éPE’c PI3HRUM. £ or reduci ng si destream

snoke emtted from [ R i e { [ N ' ' i an
oxygen storage and Bﬁr%)g]rglﬂrrtgg gﬁog%{ft eotng?ﬁigiag?lso‘ﬁa?@él% gfd;?g 1&121?}5&1‘1663%% n’|th£121ll y
non- conbugpi blsgsibhiChindlbP A PR SovidT 4 sy ivehieHleRetivél9redided

catal yst. According to another aspect of the invention, a cOnbustible
cigarette 10 priestredmrsmuke nsimplyikedrperatingactive cothpohentsdngles et t e f or
reduci ng sidestream snoke emtted froma burning cigarette, the cigarette
treat nent papé&pmbustiblgicigargtte paper sa-that theligaretie bumsilike-a npunalk ¢igarette

Cat Bl yot and RS BRprediae)y DR ERR e astE: Aeprana s sdvesien” © 1"
parti cul ate adiungls o IneAbEandhitd Qe kDR ASREG R bnlyMRAEURA AR, @

met hod for reduci'ng sidestream snoke em I'ng clgarette,
conpri ses1sr edikeRconveRESAATIZHERE Buthd Wel, il KRbIRIMce SEIPASPetisAhefdf) | ed by
a conbustible cigarette paper, said treatnent conposition conprising in
conbi nati on, ashesdylgemnetmalagigarattd. donor netal oxi de oxi dation catal yst and
an essentially 20 ~ non-conbustible finely divided porous particul ate

adj unct for said catalyst. According to another aspect of the invention, a

| ow si destr eaig SURKR o, Sl dr e AN j a conventional tobacco rod and a
conbustible ¢ ﬁrf“-“ by i S msi destream snoke treat ment
conposi tion associ gigqnPdtiod %%v@d&%gafsgg;ﬂgeﬁ{mm&' ifl shdbsHrehfnSih SN

conposition reduces sidestream 25 snoke reater than about 90% For ease
of descrip0i oin itviariousapplieations Michagdreehtfound that @dch rdduiction vl sidestoeaint o

not only include_snokabl e cigarettes but as well any form of w apped
smokabl e t obas®@kgcen serprisingly hesachiqyeddyy the combinedcase vy sidostrean smoke m

treatnent paper js used, it.is uynderstood. to enc ass cowbusii bl.e wrappers
hna the | b SetRentpmpositior of AR PR Stardes G Aot natal g S gaion The
wrapper may b i o i ARES j | ayer
of (F:)Pgar et%/e g%% r. a#ﬂgﬂﬁ? %%gié‘?yl rrﬁgtcilﬁ '%%’mé%%?b?%gﬁ %bﬁ?lhe soq @ngée@c%aﬁe 5\0
02/ 2~00s 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
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PCT/ CA011(11323 of cigarette paper or as a wap over conventional cigarette
paper of a cigarette. The treatnent paper may include as its substrate
convent i YAP2Y¢98%rett e paper or simlar conbustible produf€TGAYOB2H de
range of porosities. The conventional tobacco rod enconpasses tobacco
conposi t i ons noarsoRhbustibiehighsubfassakedoeptivg atatdriat sSucH B activaed catbontay be

di stingui shed fromtobacco conponents used in aerosol cigarette. BRI EF
DESCRI PTI ON @eoliteE DRAWMOGEPrefeafedranghbdimisnt phthetinveritionéhé saptiveon ar e
shown in the drawings 10 wherein: Figure 1 s gﬂ;s,cherratic Vi ew ?if a spray

techni que foMapEel aryzeciEes ARG IHBATIICEL ropipbie gealies g drheracalipgiae ;
conposi 1 on S NPTty E il i hiBituion B cbrit RERH TRyt o

roll coatgng the tﬁlﬁ%ﬁ@%aﬁ?ﬁ&ﬁé frtahet CBWEE%P%?E%‘B?HE fit@W Parfons @

schematic view of the I npregnation of a coa t ment
‘conposi'tion. iwdys. (e cngessitiore e useliagw &llér inthe nralvdnEtiiecofd ew of

m Xxi ng the treatnent conposition with 20 the paper pulp in the manufacture
of ci gar et t e cigapettc papeyuiap®BEhated ip arcigaretic paper enass coatingakena laxer(savi ng

the treatnent paper, of thi,s i.nventiqn applied thereto; Figure 7 shows an
alternative @Hﬁggﬁwr én rdﬁ‘ieé'oé,"? RiClEATEHBPARETy Tg?r@ﬁ'élégm\}%wvi ew of a

t obacco rod ' . L] ' t wo

| ayer s of i guraftbarh 3tsie Rt FgafetRet (B3 R AaRRE SERBIIGER. ° ¢ .
perspectigye o R)\@ﬁéﬂﬂsﬁiéﬁr cHabbat 05 CofcdRARRR thftﬁx%ﬂ%’ ﬁg%gﬁ?éﬁ@%f paper
I s applied over coriventional cigarette paper. -9 WO U2/ 2- 5

PCT/ CAU1/ 0132BowEI 800 Elor&¥EsGRitRT Pedfefobd phfosiiisFirBRSIalEVREBDItNENIO0O n i ts

si npl est for t he sidestream snpke treatnent conposition invention

conpri ses, af-CsestyuRAits and zeest prefcaed poromsties argusually i thetrasge ehebeyisi0 used

0 ComDinat gn WAl 8o NeN COrRUSLE BLE S LGl £l dad Ror ol o pant ot
two_components, ghf WaeH T GNPt bOSSpIRONS LSt LWhadblEs

constituents, a very surprising est ream sno

provi ded; Wi iaubuchiig cBivértRraReigiree pdpRrci garette and, in rost

enbodi ments, wthout affecting the manner in which the cigarette burns.
Furt her nore,” si nc&hetsidestreamompales treatmembgoimposifiphinealy be applierhas ag to or
filler wthin the cigarette paper, fthe resul tant, | ow si destream snoke

cigarette | o6RalNG QB Qﬂb%‘?’éhﬂfiséﬁ?a? %P@ﬁfépféﬂ?lﬂﬁﬁleaéﬂﬁw& aﬁiﬁyblﬁe any
oo oo o BB R L BBl

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. Instill 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 cigarette tubes and wraps of the prior art. The treatment paper



15 of the mai nstream snoke and does not give off any undesirable odours in
t he sidestream vapours. The particulate material is physically stable at
the el evaVed2R¥Mperat ures of the burning cigarette coal. P/ GMIGER3ad] unct
has a high surface area, usually in excess of about 20 nR/g of adjunct. In
order for thenpayid £t@svémionaheellidosaivdsed eigaaeite paparswhichewithithe be porous.
Preferably, the 20 porous adjunct has pores with an average di aneter of

| ess than 100treatnient 00fposivtone sprprisinglipldpes nhtagdtathersadastreaniasmokee
di ameter of less than 20 n 2 ~) angd even mgre preferred are pores with
an average di amet elt?'@\s%l??gr??é“‘f&@ﬁ%H(’ﬂjem@OR}lm‘W §1|¢e§t&ﬂmtsm0§§§§8uctwm

S hm (5 13 e a8 MLEHRERgR, TR SR Pt by

-

average patighenisi f u , s than
about ZOp?ng ang(B ?r%??yegr%faebggﬁﬁ f;g%hd?ﬁl;é ’ i—nmﬁltgoﬁ%&ﬁgﬁéﬁl{gg?g?ﬁaﬁeﬁ A@H%Z'

materi al s mayAberputivelss whayasedf asvacoating, dat egalyseand theradjunct asedlsoreo-
cigarette paper manufacture, such as the bentonite clays or treated clays
havi ng hi gh smingled, usually asncsiuny, awheppliadassuchr danespectof theprafgyred so be
used includin i l.J ed porous carbqgn fjbres. and particul ates, Various netal
ox des mmy. beCTBRRmaETth B Hareticiin she cRRb i epen BARIhe
nmonolithic m i J: i i i i i tani um
I Bl ol R e SRV T Yo 201 1
such as zj( copuiilafétEsting) Kuth18yers Shafbé of & YhidkAssUsubR{ 1ERrtRAS t1gRoRM C
fibres and m xtures thereof. In respect” of ceriumoxide, 1t has been found
that 5 it is capzntienal cigareticipapengndiduatd thedl intidiate dentaeting naturend as an
oxygen storage and donor cerium oxi de oxidation catalyst. O her adjunct
mat eri al s i nciungtionagtheugh they vagre somhined and caynimgled. act i vat ed carbon and

i . Th dj | I i gh f hi ghl i
Tt er i al's whi ch- ar BOFRRNE LOGET BIECtS SLPgARY o BN s HSALARORE Ul ot o

erial's uhi o . eF Bt .t at
such 10 as moligeullocthes ininii Bk GFadkdbl'ssR A BRRIAD YRR | 2l S

such as silica um na the he nost pref are zeol'It such
as silicalg teﬂ:@";ﬁ@h‘av a bidebtd€irh 8molke téatfientcorRpbditien folbefidrad dhid es, .
Mordenite zeolites and ZSM zeolites. Preferred zeolites include hydrophobic
zeol ites and tredtrient bguhpopitioni comprides tin sombindtidngan oxiygemistorageoand donor

hydr ophobic and mldly I, 5 hydrophobi ¢ organi c_conpounds of suych sidestream
snoke. The ze@etal oxg exidatian gatg saémg apegsanjially monscombpyible %nm ch

sel ectively ahso and adsor nts. i destream snoke. The highly
porous struct %_éc{e &oerpgfp@ﬁggﬁa}?ﬁéﬁnﬁgfwﬁ,‘fé@gig ngst the particles and

m cropores w thin ABRSoRR t&ér?&?’t‘&t ehiiaveRtict, fa 18t diBEstPBEE ORekes. It s
believed that the 20 captured conponents in the macropores and m cropores

i n preserife ofightettc comprising hdenventidiiad totmecd abd,camia dambastilde ttrdayment at-
the high tenperature, of the burning cigarette, converts such, captured
conponent s i nPaPesIRYINZH SidesHRAI SB10KA tEaatra et GATNROSI BOb COMPEISHEICTHIM he

2T o ont . e bt Rl B BRE S B8 oA B ERE oA LB
Z i si bl Wt o _ .1 N

char act er | ged ByRi R afist ol oh B Cerially e ByERS BEh, Sl ons |
wherein Mis partivtlatadjohcldr tincatalysiy! Acsording tpatdtherc@ipeoiof the 1s a

trivalent cation, -11 =~ WO 02/2-40Us PCT/ CA01/01323
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-



a, b, ¢, n, m and p are nunbers which reflect the stoichionetric
proportions, ¢, m n or p can also be zero, Al and Si are tetrahedrally
coor di natBAHMAd Si atons, and T is a tetrahedral |y coof@lfARE133t a]
atom being able to replace Al or Si, 5 wherein the ratio of b/a of the
zeolite or teMpesitivnsommisingineombinatian, an oxygan Berageaad donos nsdal and t he

m cropore size s wthin the range of abaqut 0.5 tq 1.3 nm to. 13~).

Pr of erred 2 etide SRdatan atalbshA ) RseRuaGpeh RSBl a0 e PRttt
faujasites (Sé éﬁ?&m My) 2g~A159gSI 134~384~ ~ 240 H20; cubic), (3-zeolites
10 (Nan[ Al n |%§ W th n<7; tetragonal), Mrdenite zeolites

(Nag[ ALlgS14pQ06~ Acdrdiit@io 2 Tl Pt OS the i ehtioh! 4 SRirky\oothPdsiidflGor OL921
"~ 16 H20 with n<27; orthorhonbic), and m xtures thereof.” It 1Ts appreciated
t hat var iSousagplivationdd cigarettopapdrfor radueirigndidestyeane smoke emitted fiom a

particularly true with gradients of zeolites which can be custom 15

desi gned t o Bwming Figarsticenrapsestincombangsian Withgm eaigenitorese and Gener i al s,
m d boiling pojnt terial.s and, | ow boilin oi nt terjals. .This ,can | ead
Lo’ ayer s of Mokt oxil sridatian gRehsta ser EApPRomemEas e ey QiiabaD) o
catal yst co &iﬁﬁ tht S J : | &t preferably di spersed throughout
t hese Iayergl.5 gi%%&éﬁ%ten%;ﬁ}dﬁgﬁﬁ%gd g%tglr?cﬁft'on cigarette paper for the
tobacco rod by uspjggordin®tdansther &Pe@fbﬁ%@ﬁ%tﬁidﬁ)b%ﬁtﬂéﬁb&ci afetiexanpl e,
pol yvi nyl acet ate, pol yvinyl al cohol, carboxy nethyl cellul ose {CMO),

st ar chedl Candpayes donuse o1 a\smakableciobsaccoarod ofi  cigarettet foe rexhfcimhsidestyepem donor

and oxygen storage r,reéil oxi de oxidation catalyst is nost .preferably
sel ected frotmekeemitied froma bueiing cigarefés, the gigarete reatment paper including

fnd i xt ur oot sidgrieh ShiokEurdilinenf oAt AFn omprs B i Grrebindon aR n 11
metal oxide 6}%}%&% PoBa58 Hon Bt nRtall XGd& Bk idatioH 'cg(f?lﬂ? laf8 andssédifall
he %ug 0 a F

tenperature o ning clgarette, Is converte nmetal oxide to
performits gai-abiibustibletfindly déwded perdusastidilae ddit. oxi des may be
sel ected from oxides of the 30 group of netals fromthe Periodic Table
consi stilfg of gr oApeonditly to/BrotheBispett &f thyinvension, a Brathod fer reducimigkt ur es
t hereof . Pr ef,arred net al s fr,on‘%%’g -12 . WD, (12/2-1005, PCT/ CA0O1/ 01323
transition nHEeSTeEmyEROKE sIHlEE EOm p DUFYRE CAgAIEHE: commrises regtiRganese,

titanium zif | J . e h group
are oxides 0§18$%%R%§g9$@% ?&g@%ﬁg@ﬁﬁés% %ﬁggtrbptﬁré &ég’fl&@ npl e,
cerium may b&igb}&% papef daid fredtehettt tcbmgeﬁti@ﬂ%oﬂipﬁéiﬁg i 86wmbirafidnBhal s. It
is appreciated that other S netal oxide oxidation catalysts may £le3/hused
with the oxymeyzentstorage aaddonny getaldide oxidationfcatalyshlapd tan eSseriti er netal
catal ysts include precgious netals and netals fromgroups |I1A, |VA and

mi xt ur e20t hetbrombusibledinaly, divided porous pagtculate, adpenat den said sa@LYAtxt ur es

th f. Th [ tal yst .be in the f f ' | t
oS0 an"e cor bR EAngth S HoRSla OB ek Rk SABBERR ARG T
applied | N SQEHfe@n: Elﬁepxﬁsﬁgﬁh%oh%néﬁ{amé%f%cgﬁg&Eh&h.c%%’oﬁ@’ﬁbfé‘ci sreffenver t ed

to ceriumoxide at t tenperature o urni ng cigaret e to then

function as paperhabitptand@sidest¢xrs emoke trbataenticigpdsiton aysosidtedwithhe term
catalyst is intended to include any catalyst precursor. 1 S The catal yst
such as, certheigaretie paper, wheteinsasbieatment eompositionedugctissidastieameri al . |t

paced. Asar gl By givaeeiien phyat 80% %%k Pl JexBRLgR: PHPRCI 40t RSB smoke
contr ol can AEAEEh s PR pdidirifod fl oG E AGEr Lo R ipuRRR PR S0

adj acent t hewglljawpForiiesfaiiapped $MokablaRobfcagiibai&@dsieh £0cighRgbt i t he
» particul ate catal yst, in admxture with the adjunct, contacting a | ayer of

t he adj unct kke¢.hWhenevert thettein yreatmentgiapeyistysedcHtimhipddrstmodttbenadinpasst  or
i npregnating the catalyst within o por.ous surfaces of the adjunct,

. on t
" to bring abotRmbypsiible ¥rappers apﬁﬁh%flké%lagw&.ﬁwﬁ}mww&ww cigis 38t i es.

't 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-



2S shoul d be appreciated that many other constituents may be used in
addition to the conbination of the oxygen storage and oxygen donor netal

oxi de oxiVME@H&at al yst and the adjunct. Additional addi tACGTEANNSBe used
to further enhance the treatnent of the sidestream snoke or alter other
char act eri st i of cigfargtteepapegar @s fevrapusier sdnvantiomal cigdtiittel paper ohig cigarefteced i n
with the trea nt 30 conposition usedg&seMere in.the ¢cigarette

r .
constructi on, JBedsaimant B@R?é@%mﬁ@e as\\S IPFYAEHOH VERPRI F1SDTHO BARH at

such additives_do .not_ appreciabl ' ct. negatiyel n.the ability of the
t reat ment CO%&g}@@%ﬁ@?ﬁ@ﬁﬂ%ﬁ%@ﬁWéfgegﬁ%yﬁ%&%o%?én%%n@bési tion may be
formul ated i negnyéitiohal tdblackG¥ed Yt ditpRSEY t%l:’)ﬁcé‘cpcdﬂagaéiﬁaﬁs ﬁém‘izhgy 1§dd M
with the adsorptive material. For exanple, the 5 adsorptive matérial may be
sprayed wi§h emollableadgaretias.CThesenodalate obeidistingwivhdd fonceybavco nitrate or
ceriumsol to inpregnate the surface of the adsorptive material with
cerium Ceri uspmpotents nsgd e agrnosplgigaretis. a separate fine powder which is

m xed with the fine powder of the adsorptive material. It is particularly
preferred that the catal yst powders have an average particle size of 10

| ess than abo D P tﬂ‘ﬁ it m and nost preferably of
about 1.0 to S5 -mngling of the

materials. As a gepgifdiredlentifodiMen sTahe mvlefﬁﬁbﬁ!a\fétshmﬁqﬁ fhedmwafgand

surface area, it is appreciated by one skilled in the art that the sel ected
catal yst has ahewifiace area which is such to ensure that the catal yst
action sites are available to the 15 mgrating sidestream snoke conponents.
This may result i nFigirallyisia sshematic viesy o€ aspraygteghuique fox applymgihei n
certain enbodinents, if the.catalyst rticles are properly distributed to
achi eve the nggéggeé’rtfowgé"rb %&gégﬁéé?fﬂe%rmke conponent oxi dation. It

has been surprisin £ ou he.cer i ¢ ew 20

nmet al oxi des whi chgiéi‘ﬁg%@?90%?@8@%%%8??@6@%&ﬁg“?ﬁ{?‘ééﬁ F%tﬁ?enfrtlanel y as
t he oxygen St@éﬁ@gsiﬁ@ﬂ@fymci%@mﬂ’e@b@ yst and as well as the adjunct.
The porous cerium oxide particles can be nade with the high surface areas
and an avk§ age par Figure 3sis aschenpatic aiew of rolheoatitjg thettreafinenteomposiben de i s
used with the cigarette paper in a first anobunt as thé catal yst and a
second arpunt OBS1ZHRUSBAPRN unct in the treatnent conposition. Such anobunts

of the cerium oxide.correspond general | i th the anoun sed f t he
catal yst and adj un?fg"}rﬁ 4&‘5@0%‘%8&‘3@%@?%%8 e‘fm%FS%%%E‘E’ %fgfﬁ%“’f%ﬁ ion to
make up the t ' TEATS jelétlr rmul ated as a solution

di spersi on, sggﬁ{k%%slﬂgg?rﬁ%rﬂto&gﬁ g@{sﬂol , {I)Fr%&f%gp%li?ke and applied to the
sorptive material Figiredsisaechematic vView of dixinpethe dreatflemebrhposition ovifhy ovi de

ceri um oxi de ﬁ?aﬂrti cles_fixed on the surfaces of the adsorptive material.
Wien t he 2&ri the papespulnin theimanufpeturg ebeigastismapest -14 WO 112/2.t0U5

PCT/ CA01/ 01323 h f f | it th ticl

cize my bo loss t REPTSHORE PERBSHVE I of 3¢S weR ol Ree e PECRPORFENI do

fixed to the éﬁ@érimhﬁqﬁv&ﬁ ?r@%@tﬁP&t% 1% to 75% by wei ght based on the
e [

total equival cerium oxl Zeo € content. The preferred relative

anounts of cerium Pihie 7 dhote droaltdifativeémbediffsnt of Figurerm about 10%t o
70% by wei ght based on the total equivalent ceriumoxide and zeolite
content. 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.



A preferred nmethod for making the conbi nati on product of cerium oxide fixed
on the surfaces of the zeolite is described in a co-pending application,
Serial NoWO2@2#0St| ed A Process For Making Metal Oxide 10 PCI&tA/01323

M croporous Materials, filed in the U S Patent Ofice on Septenber 14,
2001, the suDETAILED ODESCRIFTION OF THE BFERREDEME ENTSe.

Al t hough a detailed specification for the manufacture of the conbination
product is provi ddditssimplestfismg thgpidesizeans smoke treatmentofompdsaiience, t he
met hod generally jnvolves nmaking a catal yti g erium lei dg-co ed zeolite
particul ate IMVERAOBGORPIEES $HO0RYLANHIALE AN ﬁCORQF Htalaxide prigaHigRi de coat ed

on outer surf f e zeplift. I t 2F | b e total
“equi val ent cé“gﬁﬁfﬂt @Q?%ﬁl %19}'88%@5{1@%ér?#éﬁ%ﬁnﬁhg’#eﬁg%lye@?&ﬂfl ﬁ% lrzr’re hod

gener al | ys compficiftie st ER°te catalystCoMbisieds iexpEmuRly Bhurid diat hitela

di spersion of ceriumoxide hydrate Wth a conpatiblfe zeolite particulate
material to fleseteosdomiponentlarehsed imoombifationeithet blongdadr wihitls ptresi on bei ng
sufficient to provide, when heat treated as_per step (ii}, greater, than 20%
by wei ght of cohgfituemtsyaveny weprising degegel afsidestiensusmeke pentsoliiaprovidedg an

average pore size of.. | ess

t h 2 d th l.oi dal di i havi
average part Maow atfecting the qaagtgsq %Eega{%? Co’t“i?lgi‘&sf ﬁgibz@?;‘gl:?tggwgg\éb igdgln

di spersion o e . . ff I t.e. 1) o treating
the sl urry 1 ARePiS HefoaBtte AaFioR i Bkaf iR s, Bop@Biinbic, sHEGINA" 200 o
about 409§, b@nfﬁoéitidﬁ%ﬁ?%'abﬁﬂ&d 6§ hicmtinX t¢ler Aillef Wi’t_hﬁ&'ﬂﬁrcig&t’fe&é‘iﬁﬁeﬂf the
zeolite particulate material, to provide a free flow ng bul kK particul ate.
-15 WO 02/ fdresBiimitdanlsi6dekanT smek cipdrette lopks Vike laaivinsrehtiamal AVR

Technol ogi es, ,Inc. of Toronto, Canada. Alternatively to this nethod, the
adj unct sorpCl8acHterial nay be dipped in a solution of ceriumsalt and

dried d heat t ted.to f th ' ' th £ th
Sor pti ve. mat er i al 116 SRR aPaS P Ay SEHARE R n P Roha it isnBEC Ty "
sorpti ve R PP PSPRY T vFY mfitke
ange. of por ou e O Teticulate Rpte L WAIcH (KR o e Ol Bl Bt o

have to s ugEthd MmafiistiRbel Sreolb@RT dodshidt givis bffhaeuresitablercdoutd @stheThe
treatment conposition works equally well 1n papers with very | ow porosities

of about 0. 5sidestrearh viapouss: yTHe prrtipelatesinateriad isiphysically stablo@t Gor elsvatedni t s.
Preferred porosities arg usual | y l.ess than @0 Coresta units and, nost
preferred poteBPeraByespEthesaning cigarete coah Jhegtorgpsadiunet has awehor est a

units. It is ecj at p r d mul tiple
s s b sARBESAL b ih OB ARRBLNTIY Py BEEHAE: JRHEl e ¢
conventi onal paitdéLiol &£ hpdRS uch stirfage afeRE Sk A Akt b Porsian e PeifBEALIRGRe t he 15
porosity, certain conbinations of the catalyst and adjunct may work better
t han ot h2@s. poremuscadjmoctiitas poresayithaneiverdge dametee of dessdhan 10@nnsi de or bot h
si des of the ci ette paper and absorbed inta the paper. As_.shown in
Figure 1, thél . More predenabby; dbe pareshaveap ayerags diamsgter ofless thamg0

e omner SoTBECAILS) 588 e Bk gttt P AL Iy SRG gaR B0
Al ternati vel 0 Nty : t i face of
t he papelr Vango rlrg@%b(g’ L@;@a‘éﬁﬁ;‘ %ﬁlgtﬁ?ga%;& rﬁrru%i?tﬁ:a %%?ﬂ?ggg %Qgﬁg\%ﬁgﬁ Fi gure

2, a film codidmgeritviteaadfe opab@itrtss td&.3snmr(6: KJA)r eat ment conposition 14.
The filmcoater 20 Jays a thin film22 on the 25 paper 10 which is conveyed
in the d2Pection &fispreferedthatithe perticnlate adjunst hagan average particle size of

less than about 30pum, more preferably less than about 20pm and most

preferably about 1pm 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
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provi de a coating 24 on the paper 10. Wth these arrangenents, it is quite
surprising that the visual sidestreamsnoke froma burning cigarette
virtual | YW8%%382ars. The treatnment conposition may be ap @133
conventional cigarette on the exterior of the cigarette paper . Coating may
be achi eved bynanobithicahineraldppéd amiterial® &hicls irthodezircortuguoxidd. titdinam
treatment conposition 14 is applied as a_|ayer 28 on the roller 30. A
doctor knife 92ides;earivim exidescalungnumwxides suchopmlmomaanetal oxideibres ckness
of a layer 34 ich.is then.] aid gnto the paper %0 mh\%a is conveyed in the
direction of SRGbE Zisonim fibsrs and othereiotarhics suek o SHHEd POSONS GHEABE on ¢ he
paper 10. Inp |00 i d I i.n I i gure
37500 the r e lPrad BykAraE SR ntesBhi e deafint OR1de R e nceh St ' O
arrow 125 t hquehodbleof fikcticlin@asa HheRndividedtjalcl Sida ifex@fionge
‘material into the paper 10 to thereby irpregnate-constituents ‘of the

t reat ment conpndidbhonceriim oxideoxidption catalytsti Othérsadjumctanateniald ihgludee of
skill in the art that various other coating processes including transfer

coating procebighssurface asea materiglesuchoas angiviatad casben end #eelitegaper of t he

invention. In the ansfer ,coati,n r 0ces | ar TM sheet, .or other suitable
conti nuous sheet o lg)scégla[yoal§‘?g eiig}blv%{r-%qgg @IYiSBthfVFomthe

Myl ar ~ sheet 3 . J j e Thy . er
o 1o Bl SHLRER LR AREChloFaE Sl THiyigdd BRSBAIL R0ah 1
coating of(a gofRAedlatsievdtewhichifiviaiie 2kokifes @Rd afsPROES hfditdridls Sischlds of the
paper or the like. A further alternative is to incorporate the treatnent

conposi ti on i silicatahemimanardithelike. (Fhaxapst preférecd anepmeslitésauchay stecalite
introduced to the paper furnish as_a slurry. Wth reference to_Figure 5,

the treat ment ZedJitgbdpujasiies X, Yhand Lzgplitesbetagealites, Mordenits 7qolides and ¢ o

f | IA,the.t .46, Th . ,S,2Q t f din, tk

convent  onal * ASB PSS bréiared Poaltie¥ oty nFdeorbBPR A58 Rt i ng

conveyor 50 tg bitezdotitst whith aaffﬁﬁi'tﬁ f&?ﬁ’fdr phobitSind ﬁlﬁ&lg/' t the
¥S| I In the 11 naP uct

treat nent conp on I's Incorporate paper pro . Anot her

al ternatiyg ih?rdx@phabiéwgbnicfwnﬁ;smﬂwn’@u@msialesﬂrédm@nisztewélém Aeobies | ayers
to forma double cigarette paper wap on tobacco rods. For exanple, the 25

conposi ti on mmatérialappovidel adughly poroys sthuctererwhichgelestivalyahsodis adyure | on
E Eid't %i;gﬁ%r 3dsrbS SOPPReis OF SidgsTeRR B keod HoHU B ROINE SEHORES o | ayer i s
Chi ckness. of  BaTTaNY SSrioHeRBRFbPoreE AIORRSP Al dRRHIBE a80 miBlopofis Wifiin, . o

add appreci abihe gtitRs tvhﬁcm%@h!ofﬂbﬁﬂﬁtﬁac%me I¢ iO5d1Rived that the readily
handl ed by cigarette naki ng machi nes. -17 02/ 2~00S PCT/ CA01/ 01323 Wth

ref erence2 o Eamured Gmpdreniobuihe maardpérts aad, micoopars irppresendecofithgar et t e

paper 10 wrapped therearound with the coating 18 on _the oputside of the
paper. Conver S&Iym oxide erather suitable Példcp,tlonW@?ac!yi}alabthegnsﬁﬁmpmﬂgarvftsbe

oPpL L0 e e B erRe s BB
h i 1 i : d 58
the coating 1§ m&'taﬁe%%@eggi;?%iaﬁrﬁnég lggtegzi‘&r %f&%sét@a@” S

with the intermedi ate coating single cigarette
wr apper whi chirvisible gases which have sufficiently low tar and nicotine levels so that the

25  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, ¢ cTO;]
wherein
M is a monovalent cation,
30 M’ is a divalent cation,

M’ is a trivalent cation,
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applied to the tobacco rod 54. A further alternative is shown in Figure 9
where 10 the tobacco rod 54 is covered with conventional cigarette paper
60. Over WR&22¥NYentional paper 60 is the cigarette paper W%’%Olﬁil{:ﬁﬁre 5
with the treatnent conposition incorporated therein. It is also appreciated
t hat paper 52 wiab, the rhy sad pran nombprsswhichireflactcthe staitleidnietge proportipnije
applied directly to the tobacco rod 54. 15 As is appreci ated by one of
skill in the artc, m,neomp caralsotheszerd, procedures for providing the

si destream snoke, treaf nent c ition wthin, or to a desjred cigarette
paper may be varme%}‘ﬁltﬁertﬁgggﬁgﬁXSc?Wém%ﬁ‘h%r‘&gdg}@g‘?rﬂw d the nunber of
wraps used on a rad a1 For I r ] i ous
oadi ngs of the sErEEEREEfy WorhAE fie! Sorp ke BIZRERTacl APgYSH O

such that 4he | oagiiReeih3heBficoFlE/alof the de6IRE or TRK z&Hlitk NikecBateiay has a
‘application easier. Wth any of these conbinations, it has been

sur prisingly founvalhéef abost 3es30@and sinoiécropore size sl withml theiramgeof abdutt he
sanme tinme, the ci(l%;arette paper deponstrates conventional ashing
characteristics. 06 tpd.pam(ta B3A) surprising 25 that the sinple

application of th si tj.on the exterior.of the cigarette . papgr~can
bl oo to an al BESETRAZELET atiae Fad orpu hike et i rmRest | « e
appreci at ed t hat: i Ngr U nper qi, i car 4.tdon is used
and appl i ed tg&gasgﬁgg{lgézf g:,a’ \f}@a@%&gﬂgﬁa“ce’éﬁi ?élwrea}:'{&l’ %d%gc)hﬁ)%ﬁf%és t her eof
may be T ernll  @da AL 0 it RETPRirhpenilnMaRInite btes (Nak[lel; Si0]
treatnment conposition. Such processing aids include lamnating materials
such as pol yv24H,Q; cotherhombm)cASM zedlides MadAh, Sz Ogéherl G Hposwith n<27,
acceptabl e glues, -18 WD 02/ 2005 PCT/ CA111/01323 various types of binding
clays, inert pﬁﬁ@r&og}blﬁ},iapéﬁgyxgqr%ﬂg%g ty nodyi ng agents, inert fibrous

mat eri al such as zir.coniumf.ibres_ and zirconi ceriumfbres., such as
focoriped I m U e, 1S APhtkbiased bR vAROE sfadfel of M SibUPR il Ral e O ae

FPE:
Fibres, filed t . grltru ' : ' j
i ncor por at ed H%ﬁgbﬁgé Pe Iec}len e. %’gﬁgltsﬁjtd%%s ggieér??lgeé)rr%ﬁg% e&"e%rtr%lpoyed
to carry the dedipeed fo ledtiviety adworbafor exarfnipld, dbdiebeilinggroint Buthiabs nwdt er
are also used to dilute the conposition so that it nmay be spray coated,
curtai n coat etipilimgrpdini materiads ant lavo boding peint watetials oBbisdandeadto layersed,

size press coated, roller coated, slot, die.coated, techni que_ of transfer
coati ng and tHéﬁ‘f@ePﬁR%CQfHPBS‘HOEdYR"é'ﬁlﬂ?‘?)?%leEiogé’F rtsé“tg&ﬁé%af‘alwsi rabl e
| oadi ngs of the. . tre 4k i j: ' :
wr apper o t nEonERBHERSY ARTRRE R metealty byl B SRS BAREE, |

about 12S g/ nfhe s Ria§ftheR Bk bouR8 ondAgirette ipapérfot fie fobaBsy A3d BY Aling a
2.5g/ n2 to about I00 gl M. Expressed as a percent by weight, the paper my

~ 5 have 20 onbmidernior 40 #¥dhesi 60 04tidhy mayibgh foreexdmpls tpalywihgiavstaye,glmdywinyl 0% t o
400% by wei ght, of the treatnent conposition. Wile these |oadings are
represent at i valcpbel, sarhery petbyt cel uloq"’%((ims statrhgs Bpd GALEIB IOF ISP PToteinie ar t

that these total_ l.oadings y be provided with the use of two or nore
papers. The s?%i@%‘@ﬁ?ﬁ@‘ﬁﬁ%g reducti on conposition is used nornmally as a 20

water sturry of !¢ @aPaed bk antd\Gxydei'storallndtsl B0 LRRINOR batdlydifig
furni sh of the paper in e paper nmaKinhg procCess, or is coated ont0 the
paper by vari mest preférably selected fiosn thic ranpisgnatetal oxides, tdre epsthanetay vari ous
i mpregnati ng nmet hods. The preferred average particle size of the catalyst
and adj urdx f exidesdsechiag scandiym, yﬂﬁeumaagglmhm@meialwpm@bmthm and
nost preferably,about 2S 1 ~ mto about The eferred rel ati anount s
of catal yst f?&%ﬂ“l‘%m?sh etenfy R{S me?%tﬁggﬂ%trtbwgg&ﬁ% %m7‘$%"°¥?§r e
preferably frgQu 04 0 I 404 €. 20%
06570 by wei ShEedgth ot ErbArtEbr HnEUE Bl iyh 3 he nipcra R BERHE
content. Althbuing Bigafettd) atcverRaReaThelat okide tb Pesfofalily ¢atalydicr eduction
or 30 elimnation of sidestreamsnoke is not fully understood, it is

- thought that adtivities. 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,
VIIB, VIII and IB metals and mixtures thereof. Preferred metals from the
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use of an oxidation catalyst in cigarette paper increases the free-burn
rate above -19 W O 1l 2/ 2- 100S PCT/ CA01/ 111323 the conventional free-burn
rate. WtWOI2H¥ng bound to any certain theory, it is poPGTHFAPHMIE ¢ he
adjunct in conbination with the catalyst affects not only the conventi onal
free-burn rat ¢ransitioatmetad geaupearei oxidesf dfdesrs copper)siiver, breanghaeseq ithnings
transfer fromthe burning coal of the burning cigarette. It is possible
that 5 the adjzieeniunm,vangdisionand swngstemandEonuthgirgen earthegroupare pxidested at
d burn.to now ret

whi ch the nodifiged .gigarefte with catalyst. wo n th

ol garette to B bealsistelas sl QehRtivta Fn i cata raay e useth
ate, the cat .4 L eV, 0g: Wel ) IR EAc i

o1 dest r eam amoh LOHERE AR Ui o Ot Benbiich ;LA 1t SO RO Blabbuly |,
by great ers5t hanetdl03%ide stidetionUat@ysty ntdyele esed Wil tBO ¥k mgggl%ﬂf erably

.greater than 95% as illustrated in the foll ow ng exanprles. , ~1~1 PLF. S
Preanbl e 15 Ciogygen dendirtypotof gatatid- Such ettfen muétaheatalyistsindindb ipeecioap of

coated conventional cigarette paper._The_ | oading of cqatin er treatnent
paper was 47gmgtalsprd metals fromagrouns il and mixhaes there leses an

d A I id ' ' I ,
SpeciTical 1y CRtndRHEPaBnEe RENGELE: ofd WifhR B8l 2"<0iYabi e adj unct.
i ficall Y- | D I |
VAl Tey For gb, - PennayTyanim tReERROEER s B P i S8l

rendered $Qit abheefiam fAideité BOothier dixpetiibleddahs 6f ea@htwhiehRes appliedlh
formulation with a standard coati ng package that included, but 1s not

limted to, asoltionry saljtmthe sorptivemnatarial abd mchdch is/canmertedde cartianoxidand

def oanmer. For tﬁ_{? ,eEa le, I p _rt# Lot al 25 functiﬁnal I ngredi ent was

f or nul gt eg wi eh .S}BS eI RPELAtEQL ] @fﬂﬁ’é’i‘\% cigarelts tothen fynetionasaestalyst. | s
' : . 0 4 .

Sich coating 53b RufiesSs PEaBRibtad e AFbARn, B toem e e AiMeReRErE 0

coating. -20 jn 4D EHARSPhrechffbk101323 The prepared cigarettes were

snoked in a standard "'snoki'ng" machi ne. The anount of sidestream snoke was

quanti fi et5s vi sual | Thercatalgstauieh @, derium 8xids, tsaised incombdestionewithsheke and 8
bei ng si destream snoke as generated by a conventional cigarette. 5 EXAVPLE
1 The tr eat nendjusapmateriajnilt hasdraenyfonnd thas svhendbaltweiate used separatadiam up to

9S% or nore reducti on versus a,conventional cigarette. Sstrong cqrrel ation
exiosts bet weeRNG ABYHET OF HLSRAced 2RAL Rt aﬁqpegt %Xﬁbseﬁh%?é&%ém ?‘?’F’%@I e' 10
nmeasur ement s . ' .

T eoti ne: |y erideSEERA SERG i€leredfireShe Al TARMBS i Qlredi anBonbAle 8 .

fol | owi ng HeakidesizedindtdWRtidvatrol cad Be GEieved! Praferadly tHe @talysrisand ni cotine
in sidestream tobacco snmoke show, in Table 1 A a 96% reduction in side

st r eam ni 20t | sebstandially7aYacend the adjunctmaietiel. sThisaantberachidwed By ceduct i on of
tar

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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1 Scorrelates with a 95 %reduction of visual side stream snoke as shown
in Table 1B. Hence not all of the tar constituents need to be renoved from
the si desVPEFH¥Poke to provide an essentially invisible PCTEANHGII23

si destream snoke. Gas Chromat ography/ Mass Spectroneter results of Table 1C
are consi st enthatisibh hiéisivesdoTiot eppreciableionpaty nagatdily badhe abidity of the
aromatic 20 hydrocarbons and an 88% reduction of nicotine in the side strew
snmoke. Si dest freatmentwompusition tonteeat sho sidsgtveanasmoeket ot ypes are shown in
Table 1 D. The arm;i,nt of si destreagg,:frmke was. quantified visually on a
scale of 0 to 8, O lh&icoNASIEORAY befarTy R Venely of gvaywit Sifoke

as generated b . conventd onal. ci te, Tahle 1 D.shews th unt of
"side stream sﬁ%ﬁ@mﬂgngéﬁl&? F%‘ﬁmpn‘gﬁggep?%? ‘bee@aEFgai'oﬁﬁéFéﬁ‘%Pgef e
conventi ongl  GhgpRLE fadlitallisy BSpRlBAN BERIBEA ih BeckumtiBllt Siidfogt r eam
snoke reduction and, subsequently,”the consistent reduction in tar and

‘ni cotine. For sectpapterium nifritewalceyiunmgud to émpragnate/thesalfase df she sdvvrptivk e

reading of O S corresponds to an anount of tar still remaining _in the
si dest r eam of matenial withgepem. Cerumtioxade By bsryeparediasa seppeate fivampewdss in

this area has reveal ed that, there is an esgentjally |inear . rel.ationshi

bot mean o desPHRSAIROIEd Wit B Tie Daraer Gh Bhe sowsive mpgstdy Sisos ¥
PCT/ CAO1/ 0132 i N ' [ e
nccept abl e vi Do By Breftrit AT ARy WSS HATE s RV agk BarUB TR, ¢ e
si dest r eafp of I i i t
preferr edI,’0 al %ﬁg% #@O&%Eﬁ%?té%ra?ﬂﬁ@s?@ng% a@% %P@ﬁ't&%{%lﬁge’bg wher e
a visual rati agotre@teSphheNenbube fMimate nindid Andeo-nhiapliag dfthemacdiels | ess
si destream snoke reduction is desired. EXAMPLE 2 The treatnent paper does

not materially alt s ageneral guide teselectingeatalyst partinleSiizeand Smfkae area, it
Measurenents on Prot.otype 359-3 he neasyrements are made using the

fol | owi ng pr otedhpresiaicdBymrp-gallpd m ﬂ@@rétg‘@é,{ﬁes%‘ieqf@ipm?ﬁa. as Aﬁmtﬁcqs,
2000 (for nmeagurenent .of [oyt | al ytical, cigarette | SO. cedure, 1SO
4387, 'see Secaita hioh gyt dRErAg e By B RBERISHE! rest aVhlaRE Bt

ni cotine-{see rdid ' KO ' ing 15
machi ney ] SO PR G RiRte Smpahdts Jtipifidy Galtd LhtabR pRIRAS,

det er m nat i onsigf beirPiearritharp ifi @eftaisehB6dimahds if tHeCdMAIQS iRtities

met hod), SO Procedure, |1SO 10362-1, see Second Ed., Decenber' 15, 1999

(f or det er ni natel properfly isteibuied te mohieve dnzinerzasary degrmsofttidestranysmpke ¢

met hod), | SO Procedure, .| SO 3402, see Fourth Ed., Decenber 15, 1999 20
(at nospher e f 6PMPERRRL Mt and testing), | SO Procedure , |SO 8454, see

Second Ed., Novenber, 1 1995 (for { ination.of cakbon i in the
vapour phase of ci gtg}agt%[egngs n?glxlﬁw?m%@bﬁ g%h io%léésjlss%%?ﬁ(}%b! e 2A
that the 71 Cobjehfl Giidest Which®4R! perfifri SOt ThACH drd! dthE TeveAioh, himefiPadhen
stream conpared to the levels i'n a conventional cigarette. Gas

Chr onat ogr aphpkersstdfagtpmd oxygeh @onoreathlyst sidasiwiell abahé adpictr The

consistent with these neasurenents. The neasurabl e anmpunts of aromatic
hydr ocar bons BPEOUSSEriHNLEXIge Partigles carobe made ovith the kighsurface eregs and ag

m crograns per_ Prot ot 359-3. .T asur.abl e .anounts of .aromati,c .nitrogen
Cont atning. comaaRBatET 828 remir ol dos pabned TS sim e G Rt juft
conventional g I ! - The
measur abl e angil?%?ggghgip \éﬁgﬁﬂg%g&égglﬁégﬁ ggﬁwigﬁ{dmgé%ﬁgﬁoﬁ%ﬁhe
conventi arml gdjnaceint the t@attientldinpabition. VEh &R ddolnisfHRe cerilvh 4:8d823

m crograns per Prototype 359-3. The neasurabl e anobunts of hydrocarbons are
202 m cr ogr ansonpespondrgeantallyraith¢hgyamounts used SostheTatalystrangr adjengtan

Prot ot ype 359-3. The neasurabl e anounts .of ot her caLbony S, ecifically

.triacetin, ar8°GPFEANRECYEROMRL 45BFCTE SR ihe NV BRI tQ B2 E_t“Péi‘%QfsaE}P&d}ﬂ&:rograrrs
5 per Prototype SSiudoofihMiaf bd ilfuldPACE RuABR HisrlePeiGR R s UeBugPUr NS

in a conventional manner, and” ashes. ur ni ng characteristics Wwer

- nmeasur ed quanpxkidetsol,&rithé tikk ant A9 pliee tolthel SOEPVPRRESHA sublpal 4itte. IR

Second Ed., Cctober 15, 1991 (for determ nation of total and nicotine-free
dry partiXul athendriedeandiSredtosprovidei cesiuanaxigdeipasticlssfixed gnrthe kirfeges of

Prot ot ype 359-3, as shown in,ail'abl e 3A, has an average puff_count of.8.7
puffs per pr om?t%ﬁg@rkt&?ﬂ&ﬁ@ﬂl .0 Vehencihe cagamooxide perticlpearedirraioradivngt

cigarette. The calculated burn rates show in Table 3A that
-14-




| S Prototype 359-3 has substantially the sanme burn rate of 0.09 nm sec as
the conventional cigarette. Burn tenperature profile neasurenents were
taken in WOYBEH4Ace with a techni que described in publish®ETHAOIANB| cat i on
WO 99/53778, the subject matter of which is hereby incorporated by

reference. T Aot ONS :lélatm 1 :q%o[zé

measur enment s%ﬁgﬁ?gsmy‘%}??ﬁémg%@ﬁ?gt gt%éﬂgeurn %}e ac}tﬂéél’i%%?g‘_ 0 ﬁs glg?rni ng the
puff and t heydymt N AR, TRSlehiHvetlhdurtd Of &iBmakidE ExeQ 7 Sy F&UIRL nedydar et te.
During puff, the control had a slightly |ower tenperature as neasured at

t he paper sumhge €ondabbiiel %etot 755% ibyeveight besediopathettdorl agdivalend cpdeint i on 1/ 2
way along the radius of the cigarette. During burning, the paper

"t enper at ur e @¥ide hrnd zoalitestondent. The prfercd rdatipe agunsts vbecrays onidefixgd t he
sane tenperature. ~XA~VIPLE 4 The c¢oat tre nt paper poyosities were
“measur ed usitﬁgf{‘EnZE% ISURAY TR P@eﬁ)quﬁg%%wh&%tbﬁs oy e voa! paper
Perneability i n, Tabl e 4A. The treatnent paper
used in furn?cﬁﬁfﬂénﬁf%quggf%gg%@geﬂgg\égnﬂﬁg?03| ty of 9 Coresta. The coated
treatment paper Ug&fefdirediRethod/for hakirg Hd orBhaloR g&&f&%gwﬁﬁhﬁ&iag

Cigarette Prototype 359-6 has a porosity of 32 Cores n Snoke Panel

testing, Profixdd/ o tiibirfacss ofitheineblite ihdsseribed éphaotperidisg epplicatned to a
conventi onal ci_zgar ette with the same tobacco bl end. Prototype 359-6 was
[

1; ur ni sged i nSeri Nﬁ-l.a.gldaubl_e_wle &pgﬂaﬁnﬁefrqcésmﬂ@m&b@etawxﬁe-as

i i . . L . i 34.5
e AT  ee
i ot mat ePP 2RO et & e o ER EOMDLGor Ml NS e refiEe L DT

Zeol ite CP-811 ELAfthewgl 8Uevsiled shecifitatitn forihbRanifabigé BH R EcmbRAaGon
rendered suitable for Coating on conventional cigarette paper through

f or mul ati on protihctais giravidad is thaatsowt application,fac kagcofrefetence,ithe thathod he
preanbl e. For this coating package 1 part total functional, ingredient was
fornul at ed vgengralobobegsimakipea ¢ajalytie serium oadesoptedagodithpaticnlaty. 16

o T o 6085 ESAEN e A o RE P EHCTT
be CePEbL Sl HEEHARSRLER R Bthe ML LR ISHIE

cerium oxi dearidozeolifé Eb@ient SIbeidaspebt, Gihe mtHorgerisldy 0smprigés thedktéss ¢
p
1

oxygen donor metal oxide oxidation catalyst. Prototype 2-143-2 shows the
affects of high surfack areeombmingranaindantof acofoilal dispersferobf cerigy 720
adj unct materi si de_stream snoke. Prot -133-3

al ot d i [ t
shows t he af%@% by&fart@? ﬁgﬁ*g@( §'@%§2§hle@&ﬁHFe pastigylatsmaterialitg 3?%53 Si‘am yst

o redudd viSaamig drihe Sl PBalinensin B3fs RifRicttYs SOV ARLMRG H¥f " ©
| oadi ngs forgddied 5@85#%5@)’; EAEAIMATDI0% b?maghﬁ@fﬁa@meﬁuﬁﬂoﬁid\ei geal _
si destream snoke retluction Of about 2.5. It may be apparent that increasing

the iron oxizbelitopsiticgiate matémall lewidgawavérage pord sire 30 1esxithin @4 andhi eve
simlar visible sidestream snpke reduction of about ~1.0. It is readily
appar ent t hahe spllaistabiispgraion hpyisg amavesagepprtiels sizeof #dgpsigdA.dot hose ™ - 24
Vo 02/ 2~ OSposition thereby, the colloidal dispersion on the outer surfaces of the zeolite;
25 and
ii)  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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PCT/ CAI'l 1/01323 I evels of Prototypes 2-143-1 and 2-143-2, a simlar

vi si bl e sidestream snoke reduction of about 1.0. may be achi eved. EXA~VI PLE
6 5 Parti¥P&¥24M4%ging in an average dianeter from 2~. mto RIFANQER3| 6p, m
are capabl e of reducing the visual side streamsnoke to the |evels
described in the pThismeduekizravhisble Adm AR Techndlogies) Iner offfiotontd.e si ze
it is possible to apply Iower coating |oadings to neet the sane visual side
stream snoke Cenadas Adtcroavelyite thiamethed, the adjunst somptivieanateriphgagdeent s i n

t he coatings Qf Prototypes 2-50-1, 2-50-2,. and 2-50-3 wer.e identical to the
unctonalo; nfippaioh asoRiarer saiim 5 A8 H5RE 21 et RGP SGTR IS e
average parti i ' : . /21005 TABLE 1 A

"PCT/ CAL11 / 01%@"@00?1‘?‘}%{’%&%?%%5 (l‘\i’tg{‘l?eo%‘?ﬂﬁv%\é@t%‘?‘%ar ette] [ ng

per ci gar etg e] Si destrhe 3iirsohg B&tPviBPOf it InddatrehrmZentSkel ifdatnchiNBbiapbition
Contr ol 359-3% reduction[ ng percigarette] Si destreanB0.4494.5Visual (0 to 8

"10 SABLE 1 C femiitoitStse B cigarette[paperscravengie wide canger of parbsitigar Hthas]abicle
Stream Sem - Vol ati| esAromati ¢ hydrocar bonsHydr oqui nonel753182. 3Aromati c
ni t r ogen53006ezEfaNng thal thergmaossianoesmot hape fo. bpuspdiin eigpssi® PAPHSs ual
(o) 1 gar ot « LGBt Dove Rigtepresitiss, The trgtmanisomppsitien storks saulbowehn 3. 3
roont 11022, o i veDURATCSER: ol €8 BEREITYAEN R SRR IPI T
7 TABLE 28 Costidul1,00®Coedsta units. Preferred porosities are usually less than 200

Coresta units and most preferred porosities are usually in the range of about 30
to 60 Coresta units. It is appreciated that the paper may be used as a double or
multiple wrap. The paper may be applied as'an outer wrap over a cigarette
having conventional cigarette paper. It is appreciated that depending upon the

15  porosity, certain combinations of the catalyst and adjunct may work better than
others.

The composition may be simply sprayed onto either side or both sides of
the cigarette paper and absorbed into the paper. As shown in Figure 1, the
paper 10 is conveyed in the direction of arrow 12. The treatment composition

20 14 as a slurry is sprayed by spray nozzle 16 onto the paper 10 to provide a
coating 18 which is dried on the paper. Alternatively, the composition may be
extruded 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
cigarette 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
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cigarette] 3 59-3 [ng per cigarette]Main Stream Sem - Vol ati |l esaromatic
hydr ocar bonsl—ydroqui none9082Phenol 6037aronmati ¢ nitrogen cont ai ni ng

ni coti nel88¥3¥YS furan and derivatives 2-Furannment hol 16 PCIACANYOMES- 2-
f urancar boxyal dehydel1131115- net hyl - 2-

f ur ancar boxy atigekiveste b¥ hllkyér 34 whi&ﬁalthémmmﬂ&mm%hyqedmwm&ﬁ%@aﬁ bonyl
sTriacetin478674 -27 02/ 2a1105 TABLE 3A PCT/ CA01/ 01323

e e
prof i Fedur i %gpmrfl%aéﬁ?reg@ﬂ%@ gtﬁ?ﬁgvédg?)@ﬁpgﬂh%mﬁ!]ﬁ e rﬁ’%%t@h‘ﬁé‘r atmtjr e
onperoror e CGUBISRATHRGE  Y FTEAARRNS D i,
Base Paper ke BTILE: BIARSTOIEDss allfud e foree Ml t pr e it i ner
Coat i ngDSDSCopaperd (Loatietedynitipregicate Bopstitddntd of tlhBasattndfit composiion iRaper +

Coating)72.4 .69.0Basis W. Per Cigarette72. 4X269. 0X2Coat ed Paper Porosity
( Cor est a) 932Ftha@EPERAL | NGREDI ENTSCBV 720 Zeolite with attached cerium

T PACKAGE. (SEE. PREANBREPIUNIFHESC P Qe AERKUF L a6 Y3HOM PREDBONT e
e Aol o RS S LT
A o G Rt b S g
/a 323 or other suitable continuous sheet may be used to transfer a coating

composition from the Mylar™ sheet to the surface of the cigarette paper. This

type of transfer coating is useful when the substrate sheet may not readily

accept the roll coating of a composition due to physical strength characteristics

15  of the paper or the like.

A further alternative is to incorporate the treatment composition into 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 layers 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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Base Paper KC- 514KC- 51 4KC- 514For nul a #2- 143- 12- 143- 22- 133-3Coati ng Load (g/ m
)- Per Paper544953. 5Basis W. (Single Paper + Coating)797378.5Basis W. Per
Ci gar et t eY992240578, SFUNCTI ONAL | NGREDI ENTSCer i um oxi de 10®4FER\p1/02523

Zeol it e56CBV 720 Zeolite with 1% FeO (2-132-4) 100STANDARD CQOATI NG PACKAGE

{ SEE PREAMBLE) BURNWN¢h E&ME@R e[ eiepfdbacty rodB3 SR Rud, ffor edngR, ffs de
Stream - Visual {0-8)1.31.02.5 - WO | 12/ 2005 TABLE 6A PCT/ CAO1/ 01323
Coat ed Handsheigardtte papen IQZVE@pQQ tlsgeapusd wituhemoaking | I8GREtIeRNISdB YW 720
Zeol ite co-m ngl edl 001001 O0ceri um oxi de% vera Particle size

of 2~. mi~CiiL6, FspaneE: Converseh, Arshavndn Faglirer/, fhe rigatetteapeg A fices bg/ m 120

A Chough pr of BPss BAE 186 HEARE B Sneb? Punsr ARG L a@&?@ﬁ%@éﬁzﬁer ein

in detail,5itd¥adcho bsg ypder stood by those skilled in the art that
variations may be made thereto without departing fromthe spirit of the

i nvention or the sdoptheafaltcheatvepansienive irmFigure 831 to sdfi@PthtEoatthg 181 M5
PCT/ CAO1 /111323 1. A low sidestream snoke cigarette conprising a
conventi onal beleeacigaratte papers omsusl.i The paperatSeeand Wé‘ih thaw ng a

Compr i Sing. | nULGHBFIAR AL mgrl?% TR R FoBe G0 Sine Getearets Y PP PAeh i
oxt dat  on 'cal ghyshs Ao ¥ RRs504 ! |4 GREQIRISHLN 8 shbel ﬂgﬂuff%hepéous

particul ate a for s wherein
sai d adj upgt ﬂﬂ:%oﬁ@c@vwdaﬁﬁsmbtda withiceAvéfticial Icﬁg%&ettéﬂﬁap@wtome?: A
cigarette of claim2, wherein said adjunct is a high surface area porous
mat eri al wit hcmmhfoaabpapeeéOna ﬂwmgamttwfp@bnﬁﬂ oA Figeed with the tm‘enag‘.e
particle size greater than about 1 ~ m A cigarette of claims3

wher ei n sai d aqmpﬁ&monsn@@perﬁ%thqr@m tlhus aj%appr@equsﬂmhgamr 3 with the
essential ly non-conbustible. m.lted nmonol i.t hi c er

meterials, esEEAMI) |°9mmﬁ%magmos%tsd§§%rmm bepplife Ssgly Fa % g

m Xt ures therrdg (ﬁ) s4A cigarette of claim4, wherein said

non- conbust i bl'e <d ?I bres are sel ected from the group consisting of
zirconium4ibres, AgrgapprebiddEby onaofekill intthe airtg it dfoxdmémsoridder eof . 25 6.
A cigarette of clai m 4, wherein said nonolithic mneral based naterials are
selected fr Oﬁpl‘dﬁBdngSlfpr povidiagithe sidestréans sniake troaitniest, campesitionvastiines and

ceri um oxi des and res thereof. 7. _,A ci reI e of cl ahm]4 wherein said
zeol i tes axe PBIr& %ﬁﬁ iggrefte paper may b varl respect to the loadings

provided and the number of wraps used on a tobacco rod. For example, two or

more papers with various loadings of the composition, on both sides of the
20  papers, may be used such that the loading to one side is reduced, making the
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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-33 WD 02/ 2~00s PCT/ CA01/ 01323 Mn M "M P[aAl102 ~ b Si02 ~ cT02) wherein M
I's a nonoval ent canon, M is a divalent canon, 5 M is a trivalent cation,
a, b, c, WOOH08Hd p are nunmbers which reflect the stoi chPEkEAVIR1323
proportions, ¢, m n or p can also be zero, . Al and Si are tetrahedrally
coor di nat ed ' Tl t | ds rdhpat.ed net al

at om bei ng X@I%Oe@ét@’prggBﬁgg{gﬁeggsgﬁkﬁl%lﬁb‘&gﬁn trﬁ,e%%‘%(fs?@ @?&%}l g of the
zeolite or hfenigsabittfibrbikmat@ifArsueh as hrGomium fibtesandf zicdomiimbetianabout 3
00 and the mcropore size of the zeolite is within the range of about 0.5
to 1.3 nm ( 8btes, $6ch-3s ddssribed An 1. §aapplication Serial NMo4,  wher ei n stitledeol i te

X Vand E:%&Bﬂ%’&%@f@%ﬁﬁ%@é ol Seasfimtit 13020 63Re sufiestfbest ana
el cot o 1 1 ihis ipasTBB RSN, e et Rl R Bl Rl a0

‘earth netal (ggea ' oo £ Ch t W9,
wher ei n sai Sﬂlﬂ nsi?%ﬁn@%%ﬁ?ﬁﬂﬁar% %@ﬁfe?ﬁ?@%ﬂ%ﬁéﬁﬁg gf

consi sting eofatepdreaizoafsednodiluteibe cdimpogitionid that i thhy beBp2fy ceited,s and

m xtures thereof. 11. A cigarette of claim9 wherein said rare earth netal
oxi de are seudzinawatedyairtknafegeanted, sod soateidnblade cortedeprint ceptedydizem
yttrium |anthanum .l anihanid tals and, m xtures fhereof. -34

b21 2- 1005 PEIFCROHedzRisT ¢oateq, ok diechoniods fechnidug ahmanaler aating and the

| ant hanj de oxi [.S: | ' 13. A cigarette of claim12,

wher ei Ri(gai gﬁ%ghouﬁ]cgﬁ%@loﬁlgf g%%o&%ef'h 5 zeolite as said adjunct. 14. A
cigarette of cl aD@sﬁZble"l’B&‘diﬁF@ofﬁldjtr@z&ﬁieﬂﬂb@fﬁpd@iﬁloﬁ MOVt fied the a | ayer
adjacent to a |ayer of zeolitTe. 10 15. A cigarette of claim 12, wherein
sai d conpostigaretiecpaper, weappeeor tha likeisiptefquablyiin ltks rdngeexf ramaboht2Ss of
zeolite particJes. 16. A cigarette of claim1l12, wherein a netal or netal
oxi de oxi dagfmnto about 125 g/m*. Most preferably the loading is in the range of about

2.5g/m’ to about 100 g/m®. Expressed as a percent by weight, the paper may
15  have from about 10% to 500% by weight and most preferably about 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 incorporated 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 1pum to about 30pum and most preferably about
25  1pmto about Sum. 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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catalyst is used with said ceriumoxide, said nmetal or nmetal oxide

oxi dation 15 catal yst being selected fromthe group consisting oxides of
preci ous YXR(2005t ransition nmetals, rare earth netals, netBORCAIANBZr oups
1A and I VA and m xtures thereof. 17, A cigarette of claim 16 wherein said
sel ect ed net ahe eonveitRInaPRicdbHuh ransi dMithow Ksih@byahd te asetetdiadhésgnitt he
group consisting of platinum palladium copper oxide, iron oxide,

magnesi um oxils@ossiblevthat theiadgunot dn combinationtwinidh tdf catalyst dffests actonly thé
claim 10 wherein said transition nmetal oxide . s iron oxide. 25

9. A
cigarette of GonyFniionalftsedryngate byt thessasag time:atfesss therheat tgngfependie sai d

wheroin on o TBeRERET G B Bitnife PRl & e byrtingdBkRts " RSyl 5 5
WO 02/ 2. 1605 {REFAfeblL 1R Eambirtdtion With9RE Eg%lélggfr%ﬁ'rés”th%omg"‘ﬂ%@icﬂ tgéi d pogous

‘adjunct has an average particle size of ~m t o about Vim 22.
cigarette of mbdifiedigdrettewitlseatdlysatvahildbumsoaoiw fethsh the\digettsto a
particulate with an average particle size |ess than about 30, m 23. A

ci garette of conieptichalfcechburngated Abtthis genventionalnfrearburmpatgdhe catalystisze of
| ess t han about ﬂ] ~rP wﬁen.sai d. caﬁal st parti cﬁ are fixed to surfaces of
sai d adj unct .capabispT aghigving a signiligant copycrsion Qfsidestieap3moeke cempaneHy unt s

of said catal . L:gkiad]. Yo by wei ght
o el 0o ol ot b AR e QSR R URAR ans o A6 DY v
ci garett q0of firiiallyZteatéhiagi §0% RAd 1RO prerabIP eidaterOthaf 859, GatiRLitdted | xed
to said adjunct ranhges from about 20 to 70% by” wei ght based ‘on the total

equi val ent cdhdhey fallewidgadiampd¢s.cont ent. 26. A cigarette of claim1,
wherein a first anount of ceriumoxide in said 20 treatnent conposition is
said particulate adjunct and a second ampunt of said ceriumoxide in said

treat nent coms sai d oxygen donor catalyst. 27. A cigarette of
claim1, wher reat nent conposition is a coating on said cigarette

paper. 25 28. A cig %ﬁb&e of claim1l, wherein said treatnent conposition is
i npregnated into sard crgarette paper. 29. A cigarette of claiml1, wherein
sai d treasnment congigatetied@rotsiypd3s93owpofinhiiled Witttdoutle aapiofeoprder
during the cigarette paper manufacture. -36 WO 02/2.100S PCT/ CA01/ 01323
30. ~ A ci gareenventidnat ictgaretidpanene iiedoading oficgating per pegtment paperdvas onal | y

coated with an oxipdation catalyst. . ] . .
4g mb. %&xe %unct?onak ¥ngr dients in the coating comprises an oxygen donor

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 cigarette 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.



31. Acigarette of claim?27, wherein said cigarette paper is double wapped
5 on said tobacco rod. 32. A cigarette of claim28, wherein said cigarette
paper is WO apped on said tobacco rod. 10 33. A ci gRGEHEANP1EBai m 29,
wherein said cigarette paper is double wapped on said tobacco rod. 34. A
cigarette of clai Thé@repsied cigarettesdvere gatokietl dn papdidard sthokidemathipeed on
sai d tobacco rod. 15 35. A cigarette of claim1l, wherein said treatnent
conposi ti on The pmounpof sidestredm smoke wWasoriansified vasysdlyeon & soate @ Ouo 810% t o
about 500% ' 20 36. Akmg(gé tte af, claim 1, wherein sajd treatnent
0P i

.wei ght,
conposi tion PEIEE AR sidgstrcem snake ngydestEranp smoke s gensietedyat han
about 30.m -] . of claim 34, wherein said average particle size
is less than %ggﬁlggg%&§£%§638. A cigarette of claim27 wherein said
treat ments conposition is incorporated within said treatnent paper at a
loading rate of about 2.5 g/n2 to about 125 g/n2. ~ -3 7 WO 42/ 2. 1005
PCT/ CA01/ 013XAMPIX di garette of claim 38, wherein said treatnent
conposition is incorporated onto sajd paper_at a_ loading rate of about 2.S
g/ m2 to about 100Th¢ kgatngenf@aper sigaiftcantly reduces yisual sidgrdieamsmeke) up

e ol oDl o o ARBA e ROl St ARBTE Rorfi
cigarette ofal@illheet OiRLAI 8 drbhrh HRIEEM LATRBS o Qhrffiabfy; | Mr egnat ed
into said treatnent paper by use Of pressurized ro coater. . A low

si destr g@m spelshrein@afsCdft ORPERtSoNE IS s dfdke) fir dxab@siettaf @ld and a
conbusti bl e treat nent paper having a sidestream snoke treatnent conposition

conpri si ng cmicotine bevietie Side strefnnsmokamebsntremastsamade g Protbtypesi if-3ge and
donor netal oxjide oxjdation catal yst. and essent.i al,l must i bl
finely divi d@ﬁownsﬁeﬁi&‘gmﬂ%dﬂs@djméﬁ?%&ms h@%@%Pg%.aﬁﬂg&uﬁrﬁi sh
c iti for i Ki i it t t . f duci

S dest r eam oML TRe wherrepRkE it Tabid £ 86 fillign i sigeeent.
conposi tion Gagphd ?fé{i‘g 7395 ¢ 1oflih Qe aﬁﬂég.e’l"lﬁéngor fb‘lfﬁcﬁgﬂfo??d}or et al

oxi de oxi dation catalyst and an essentially non-conbustib I nely divided

porous pay tigditelates adtha 95 %4ddudtidnuofvisial cidesifdam oxhoke & showrdih wherein
said catal yst and said 2S adjunct have an average particle size | ess than

about 30m 4Fabla 1B Hende nod aaxfithe tar constitugninneed todberemevediftbradhainct is
sel ected from,the group, consisting of cl.ays, essentially _.non-conbustible
mi 11 ed 11 br eudosHsagt PAKE IAPROALF 4B SSseitialy SVISPLE Stechin ff Figcs{feam

card cat an ystike Qi Chn e Aesg SPliiu PR b TSELE ERRPT . 2ne

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 sidestream smoke was quantified visually on a scale of 0 to 8, 0
being no sidestream smoke and 8 being sidestream smoke as generated by a
conventional cigarette. 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

21-



PCT/ CA01101323 group consisting of transition netal oxides, rare earth
nmetal oxides and m xtures thereof. 46. A furnish conposition of claim 45,
wher ei n sSWOL22M%Asi tion netal oxides 5 are sel ected from tRE/GAU(HI323
consi sting of oxides of group 1VB, VB, VIB,VIIB, VIIl, IB netals and

m xtures t hersambuntooftas edrflainfigincthe tsidestrean. But eeamples acsiptatiledisuabm t he
group consi sti ng. of oxides of scandium_yttrium I|anthanum I anthanide
netal s and niseedings of bpub? comesponds Avith B tarstonientin she sidestoéans lofiahouts] 0

wherein said catalyst is ceriumoxide and,said ad.unct js a.zeqlite. 48. A
slurry conmpos®gi gﬁx?@llfyaﬂﬁ'llﬁ"@if‘?ﬁng gb%‘f 1SRQEPT e?ﬁ@dtsf‘hﬁo‘l‘&tﬂﬂ& ng
sidestream s ) rE.NG 6l L .dy slur sid4ion
g destream STERAAbA RS hER Ry BN NhBIRt GhiRe o ST A e RRPRER

oxi dat i on scatphy bl fiaﬂﬁ’ﬁé’d} {8 eRithpR| WhefORss SidRsteddn? sfokHedyctiinvisded porous
particul ate adjunct. 49. A slurry conposition of claim48, wherein said

cat al yst and desirddadj unct 20 ' have an average particle size | ess than about
30.m 50. A slurry conposition of claim49, wherein said adjunct is

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

mlled fi brem‘?‘gc m neral based materials, essentially

non- combust i { d 25 carbon, zeolites and m xtures thereof, and
said catalyst is . b S hi fo ks L i t al
ot s Tt s o THERERGH SRS RURAERSAS M Bmd VR SR

conposi tilen Offai SireamSmoke Méasusemehts oA Prbiotase 359-3| ThY ra@suRante are
sel ected fromthe group consisting of oxides of group |IVB, VB, VIB, VIIB,

VI 11, |B net angdensingithe fokewingprootdurasiiS@drdcedure, O 8B08zptealFouxthded., ar e
-39 WO 02/ 2~11, P 1/ 01323 sel egted, fromthe_grou opsi sting of
oxi des of sca"ﬁHFtJ?r?’ ﬁé@cﬁgﬁin%wsm% rqlﬁﬂﬁ%%})ﬁ@ ’cgé'F%pﬂén&SQri xt u?es

t hereof. 52. ry Y f i efein . said catalyst 4s
cerium oxi de @o%%@rgd%s%%Zh%%eﬁesc%gd?éc& (5]{;'2)%3‘3??’ @sli qﬁ}: 99‘8 0 FRL _Piotfn of
claims 1, Wk%{a@laﬂd%ﬁe&ﬁ@-ﬂ@égﬁeﬂgfgem&e fRiatle? ubife W RAKIAL SR SALKInEAPer

from about 10%to about 500% 10 54. A“conbusti clgarett

paper f orlsusemachiae) TBRePtoctioRalI0 10045 odecFitst B cAtigustar, 108U (forng
si destream snoke emtted froma burning cigarette, salrd cigarette treatnent
paper i ncl udidejermisiation of aigntinedr smakenondensatesrmeas ehromatognephici ng i n

nbi nat | ‘ t al, OXi | dat | t and
- cssont | al oML ECPRUES APRCTUS L tee SoRORD B st dse 198 "
djunct. 55. A cj . clal | 0,54 . and said
20 unct have GRFASERERERORYTNAE! it AhqoliRel Res gt ™", =7
ci garette papgetid) iSO Préfedurd) 450 40R ek BYLMRE. | Deceheat 1) 1999m t he

20  (atmosphere for conditioning and testing), ISO Procedure , ISO 8454, see

—+

Second Ed., Nove_mber 15, 1995 (for determination of carbon monoxide in the
vapour phase of cigarétte 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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group consisting of clays, essentially non-conbustible mlled fibres,
nmonolithic mneral based materials, essentially non-conbustible activated
carbon, Z¥ORELAWSand ni xtures thereof, and said catal yst PETEAEOIBE from
the group consisting of transition netal oxides, rare earth nmetal oxides
and m xtures mierogrdms pér Brototipe 3§Ar3:t The nrpsurable arhaintts of hydisaghonssai d
transition nmetal oxides are selected fromthe group consisting of oxides of
group |VB, VvBre\A(3 myiarpgraviy per qopvastional cigatetie xensned 77 icragramapdr sai d
rare earth al. oxi re,selected.fromthe group consisting_.of. oxides of
scandi um yﬁf%ﬂ‘iypfagggh:gnﬁh? mgasy %gﬁpﬂ%tsr@g’éh%r carRenlssspeedical¥r eof |
-40 WO 112/ 2~ PCT/ : : ' -

wherein said %ﬁ%’sﬁi@éﬁ#ﬁéﬁgﬁ%p}gcgﬁ%%tg?{&?g%%ﬁnc ﬁl{dsg’g“ glelgﬂloﬁagﬁs 59. A
ci gar et t e papgdr Potdtypé 3593, Wherein said treatnent conmposition is 5
incorporated with said paper fromabout 1% to about S00% by wei ght. 60. A
nmet hod for reducing sidestream snoke emtted froma burning cigarette,
conprising trEXAMPISE@®estream snoke with a treatnment conposition carried
by a conbustible cigarette paper, said treatnment conposjtion 10 ~

conpri sing i n conbihatteatmentpapgyisaonhustiblee bams inanconventighalanaeker, and

oxi dati on cat al yst

, iall) -conb ible fi j vided
a1 cul at o ARG AP OIS RERCIATEs WoTe MeRmRRer DA E oW ing RS
id t al t i j t i ize |ess.th
2bout 300 SASAPREREE IS i e SBLAPEA, AN 106} Cfed BlerbiRRiT Tor
the group consf etdlBdaficstifetfreo @5 RMicAldY nikifer %Qiﬁglbsfdu@ih%,aﬂhil});i%ﬁl carbon or

ceram c fibres, nonolithic mne based materials, essential

non- conbust i dmokiganachin¢)ed Rratdippe 3598| as sisoven dn Takleld A shdstar seiageand

said catalyst is selected fromthe group consisting of transition netal

oxi des, rare RifcAuREeRS. 7 Pultsaer prefotype eamepared &p earyveBge 9 FBtRpar of claim

R
e e oo 9% Bed SRR (E Y DR ST e Eshd o

netal s and m drieRfiohiledigitette 3 Buld terfpéfatre préfileahsdsirémenterdre itdkendand
treatment conposition is incorporated with Said paper from about 10%to
about 500% byaceerddnce wid a teohDiQRY derhibedrpaflished PP apphcation®Mod of

w2l o, sai d o 40357 Hirthe FubiEcTRRRG: oL BiSh 1 BeyE VA IBGPORSY DY APITGREFTAE and
rom sara burieg 8 Sk bR MEIE FHESIR T SEME TR

20  Prototype burn characteristics both during the puff and the burn are

substantially the same as the conventional cigarette. During puff, t‘hé control
had a slightly lower temperature as measured at the paper surface, at the
centreline of the cigarette and at a position % 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 uséd in
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5 in maintaining conventional free-burn rates and burn tenperature. 66. A
nmet hod of cl aim 65, wherein said catalyst is cerium oxide and sai d adj unct
is a zeol WO224¥567 A | ow si destream snoke cigarette conmGREMY/ 4323
conventional tobacco rod and a conbustible cigarette paper having and a

si dest r eam snfilreishirgaCiganétte Projotype 368-Ghaos petmsity w32 Ceredtasi lpBmbke
paper, wherein said treatnent conposition reduces visible sidestream snoke
by greater thBandieaiingoBretonypestd9-hwes faund tehave atcgptablertastonenmapared 40 d

treatment conposition reduces, visihle sidegtream snoke by greater than
about 95% 69 Cﬂlmﬂglgpéf?lsa ecvf'i‘il ﬂ;%sla,m F‘P\gl“élgg treatment conposition
conprises, in co A<l . aqe.: Ak r

oxi dation catal yrsTJ'?P %{)fgﬁg 33%%%%%‘?@5%%9 lﬁ%ng@@(éﬁggﬁ%lvgﬁiﬁh@%érglsvi ded
porous pard i CP4odé a@sgrg:tasfdegcrsgddqnqa& Physihble! The AoddifR O o dting! irm 69,

wherein said catalyst and szai d adjunct have an average particle size |ess
than about 30wrap®as 34.5g/m’gdrhet funcbénallingradidhis ihtheaioatingiveraddentosal te

selected fromthe group,consjstin f clays, essentially non-conbustible
mlled car bonthérﬁlE%ﬂ%ﬁ?énngQWEES, hs(gwio]m ﬁnerﬁr@amb}rem inchaded addidenal) s,

essentially non-caonbust. bl td vated r okite nd, m re

Chereof - and SaritlianEtipl, ZsRFbB 2Eefi B A Ehkon 2oyt A Bl Tvme
transition ne Maprani] net al oxides and m xtures thereof. -42
W O 02/ 2005 P@lggﬁgﬂggﬁgﬁ%&é é’ar ette of claim71, wherein said
transiti qo metal oOFXheleSuatiornd inglediénty weid feadercdusnitablesios cbatn®bn oxi des of
group NB, VB, VIB,VIIB, VIII, IB netals and m xtures thereof, and said rare
earth metal osonentiona ggdrette papérthnoughefogymulaticnowith st simglavstandantes of

scandium yttrium | apthanu |.ant hani de 5 tals and m.xtures thereof. 73)
A cigarette o«foaémgmﬁcgqge %@S@Ee@m %mpansbniq-%0§ thiscoating prekagenipati d

adjunct is a ld.1e. . (4. ' ci.garette conprising a
conventi onal fo(g%;é%‘gtl?li?g “Zéﬁgég{ %ﬁgﬁ@%@%m@%a awg lqgﬁﬁeﬁg da66

i destr eam st SreaAhIRE:, 0.9BRARS bilbr s98fefh, 0/ CRHERIuEATRAS LA 0D0024
conprising in conbination, an oxygen st g?age ’an(gp onor et a ’%xi ge

oxi dat i oriXcatparyssdefomsiennn essential |y nonconmbustible zeolite adjunct for
said catalyst. 15 75. A cigarette of claim74, wherein said catalyst is
selected fromthe group consisting of transition netal oxides, rare earth

met al oxi des W&es thereof. 20 76. A cigarette of claim 75, wherein
said transiti Xi des are selected fromthe group of consisting of

oxides of group | VBisrMEnt Myped ddor Mleidl odiffe BRldaIn AP EESWh RS BEOT -
capable of reducing the side stream visual smoke to levels herein described.

20 Referring to Table 5A, 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 siream 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

24-



77. A cigarette of claim76 wherein said rare earth netal oxide are
sel ected 25 fromthe group consisting of oxides of scandium yttrium
| ant hanunY91%%3¢Mani de metal s and mixtures thereof. 78. A d’cgéé’é’clf"@’éf claim
77, wherein said | anthani de netal .oxide is cerium oxide.
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10% ()- s!109&' () -

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
AB C
Control 359-3 %
[mg per [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) cigar (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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@LOoY%@ ()WOIRMER' () - GXAJEYNC 9F10%@& () - &y: 10%a& ()- 9 POTLER0Q/P1323
109%@& () - &10%@& ()- 910%@& ()- E*dEYNC &Y1lz 10%@& ()- M s10%@& () -
10%@L&' ()- M&! 10%@& ()- & 10%@& ()-M 1TABLE)2A* vbCF" 10%&& () - 100/@' ()- 10@
10@ 10@=310%@& () -9: 10%@& ()- S8 10% ()- +WodEbC 10%@ ()-
‘10%(%@9(? S10%@ () - " S10%E ()-S10%E ()- - YI0%G () - 9HdEbC— 1098 () -
S[ﬂof@uc)_ g 0 ' - 0, ! () -
"dEbCS /" 0%@ ()-LY(z L0%@ ()- & 109 )CQ@O 100@F ()- 359-3
L H#10%@E () -|° 10%@&’ () - " #OBGSHS| $ISVSF $bc3hﬁgw&c1(gpr ARIA iy perld@reae 10@
'10‘@;'0% . ?;W@g@amr TIT0%40 Eickone-T 559, 72 WEHEGC  T0YH& () -149.1 10%% ()
S - —SH0%& ()= F109ftF

S@10%E () -leda’8S L {dELGC 1 1004 9* O—valosare (342 100ae (y 167
5
TABLE 2B
Control 359-3
[mg per [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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10%&' ()-" &M 109%&' ()- S 10%&' ()- 11P2234; 5dEbCF1 10%& ()- " L/'!110%& ()- (-

109 ()-9 &10%&' ()- %MLO% ()- SH10%! ()-;555555555bC9, 10%& () -

F'1090&' () - 109%F& {1010 10" 3=F100UR' ()} — S8&L 10%
7VBBJELCE" 1094& () - &10%A& () - YL 100a&'%ontrel s 1pogdretotype 3543 ()
9" 10%& () - Ssmpw@lhmwlow ' ()- yYeRuds ()-&F 1094&@s()-y 104a& ()-
&10%& () - !vabB%8rrhation , <<dEDI Z"1G6bd () - [ MEHES viith p88liAd® %9 & () -
%2 1090& () - &@FiPH =&t =<t g3 bESTOYr &gy~
S84" 109478’ ()5 L0MA-&{} 41008310081} F11H0F&! () —S>5>>>200hC
10968 () - by rate "0.09 mm/sec 0.09 mm/sec
Burn temp profile
during puff .
paper temperature °C 620+20 690420
centerline temperature °C 810+£20 890+20
Y2 radius temperature °C 790+20 880+20
During free burn
paper temperature °C 520420 500+20

5  'free burn rate~(52mm-butt length)/(60 sec*puff)
assume butt length = 3.0 mm
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@0%& ()WEWAYBBEC DIEbCY&! 10968 () - 109%& ()-L9 109%B& () PCF/CA01/01323
1096& ()-  9Z"109%& ()-f 3109%& ()-/ Dt DD EUEEFdEbCy1z
10968 ()- M@ Y' 1096& () --1096& () - Y+ZL

F+G
10968 () -
MLO %@ ()-I
109 () -
Lgl0%@& ()
"$109@& () -
91109%@& () -

I, mMO%n& (
NNNOPPPPJE _{

GHI

* 1096& ()-fF(1096& () -

GGGGGGRCF" 10%@ () - 10%@& () - 105 105 105L<41096& ()-y9g 1096& () - 8-

I\ dEbClocy@: ()-3910%@& ()-Lfz10%@& ()-

P239 Papy o ([)- 7L 4() - @s10%kk-914
Pm@p(e)# J#KSKKKL@dEbC9* 1dv@E ()35FBL0%E |() - SR ()
-Fbﬂ?@ #)- L! IO‘V@T() L MWE@ TO%@E (p-9ZWLOY& () -
Q?E‘PE o loei0@106 100 (o eSS
Ngy.0gidg () - 10%&'()-s| IQZ(&'()- sl;)%&'()-l!)%&'(b-

- Per Paper o 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

KC 514 Base Paper (Schweltzer-Maudult International of Alpharetta, Georgia
U.S.A)) has basis weight of 25 g/m?, and a starting porosity before coating of

50 Coresta units.

*DS-Double Paper, Single Coating (Sandwich Style)
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PP: QQQ+RRIE_@ 10%&' ()-z 109%&' ()- !10%& ()-310%& ()- f109%& ()- 10%& () -
RSZSWITUOVAE @ 8 10%& ()- Y1f 109%& ()-s y/"109%& ()- Y(

109&' () - sSWaP2G4 - $F109%& () - PCT/CA01/01323
IVVWVWVVWBCL, 10%0& ()-"3"10%& ()-10%& ()- 10 10

1093=10%&' () - F: 10%&' () - W XuXXXHYYaBbCTARIARR5A) - 9Yz 1090& () -

1 9@L0%<<& ()-9@0% 08 ()-L10%& ()- | Lmi 10%T& ()- YZ[[[-\x\dEbC& 109%a& () -
9$- 1094& ()- 9@310%& ()-9109F& ()-10%& ()- 93109d& ()- x\]].~ LATAn dEbC
6 10907& ()-9AMLOOFL ()-93 100A& () - F1100F& ()-y/1094& ()-9l(
1099°& () - n~iBase Papgrr 1008 0- 10%& ()- 10T K65 1T F1866S1d) - | KC-514
1 1099°& () -f8pFoftala#)-"6_s__ " Y s dEb(Y 100 &-I¥3-B10pa&-(33-2! L [10983-) -
T, F10% & () - AN &) - S avaaab CISI07d& 4g) - 9107RR )~
9S 1090& () - %ﬁgﬁ%@\@aﬁ)l(g/m W 513@ QO &—Y qu ﬂ&@%&%ﬁ—%
1090°& () - &F" B 15 W 1g Dapst + Cagfin el () 931008 QL -
"dd- eef gl gdEpRONE WA Le\Cigaretisoqs () - §F171090& (>8y/ " 10978149 - - 78.5

& :10%& ()-|,10%& ()-1gNgOyPgQy_gnghhbC&10¥@@& ()- :

10%& () - F' | PURCTIONABINGREPIENTS

Cerium oxide 100 44

CBV 720 Zeolite 56

CBV 720 Zeolite with 1% FeO (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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10T =10%& ()-h=iiij R "KkdEbCL10%@& ()-M ! 10%& ()- &F10%& ()- ylOo%& () -
109 () - 0 109%@& () - “kkl mXnnodEbC9 1z 10%@&' ()-Lf/ "10%a& ()-

9Y( 109 W O2€4@r () - L10%@ ()-:g 10%@& ()- o+pOplp2p3p@THedTI013BITE () -
3"&10%0& ()-10%& ()- 10@10@ 10@10%@& ()-,8"10%& ()- ppgbqgqrrdEbCLz
1099& ()-L@ 10%0& ()-1L 10%& ()- L 10%& ()- &@O%I& ()- L10%& () -
rr5sss!trtdebCLY10%& ()- L 109%0& ()- &10%& ()- LmMO%W& ()- LM 109%& () -
91S 10%& ()- rttu]luruu vdeEbC "1090& ()-F% 1099& ()- L#10%& () -

L' GLO%T &' ()-LZ1090& ()- & 109& () -

v2wwW XgXXdEbC9610%0 & () - 5109 &' ()« Io{d'&' ()- 91°1090¢& ()-/ 1090& ()-
9(10%& ()-M y[y yaybycyryybC3" =10%b& ()- 10T 10T

10T3=10%& ()-9F: 10%& ()-Fy8 "10%& ()- yO{v{{{K||dELCS10%& () -

91 109%&' ()- yl0%& ()-109%& ()-SF10%& ()- y 10%& ()-||/}}}}~p~dEbCy!
109%& () Coated Hddtaledt)Forfauld #704& () vIQ0& () - 3-5B0I6&() - 250-4
109%&' (‘;1? ﬁ;s NI 32109638 T V31096 & ) F y(1096& ()9 T 10%6& <)

Y UGLOYBIE oI LR () -
CBV 720 Zeolite co-mingled 100 100 100
cerium oxide
Average Particle size of 2um 4pum l16pum
adjunct material
Amount of material need to 48 g/m* 95 g/m* 120 g/m®

reduce visual side stream to 3.
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10% & ()- ,1 % & (). J L0t 0% & () -
10% & E g e g‘i)ge%@ é%og@?&%@e%{éggt ot thving a §stream smoke treatment
5 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.

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

10 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
particle size greater than about 1um.

15 - ‘
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
and mixtures thereof.

20
5. A cigérette of claim 4, wherein said non-combustible milled fibres are
selected from the group consisting of zirconium 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.

7. A cigarette of claim 4, wherein said zeolites are represented by the

30 formula
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a, b, ¢, n, m, and p are numbers which reflect the stoichiometric proportions,

¢, m, n or p can also be zero,
Al and Si are tetrahedrally coordinated Al and Si atoms, and

T is a tetrahedrally coordinated metal atom being able to replace Al or Si,

10
wherein the ratio of b/a of the zeolite or the zeolite-like material, has a
value of about S to about 300 and the micropore size of the zeolite is within the
range of about 0.5 to 1.3 nm (5 to 13 A).
15 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,

Mordenite zeolites, ZSM zeolites and mixtures thereof.

9. A cigarette of claim 1, wherein said catalyst is selected from the group
20  consisting of transition metal oxides, rare earth metal oxides and mixtures

thereof.

10. A cigarette of claim 9, wherein said transition metal oxides are selected
from the group of consisting of oxides of group IVB, VB, VIB,VIIB, VIII, IB

25 metals and mixtures thereof.
11. A cigarette of claim 9 wherein said rare earth metal oxide are selected

from the group consisting of oxides of scandium, yttrium, lanthanum,

lanthanide metals and mixtures thereof.
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14. A cigarette of claim 12, wherein said cerium oxide is provided as a layer

adjacent to a layer of zeolite.

10 15. A cigarette of claim 12, wherein said composition comprises cerium

. oxide particles fixed to surfaces of zeolite particles.

16. A cigarette of claim 12, wherein a metal or metal oxide oxidation

catalyst is used with said cerium oxide, said metal or metal oxide oxidation
15 catalyst being selected from the group consisting oxides of precious metals,

transition metals, rare earth metals, metals from groups IIA and IVA and

mixtures thereof.
17. A cigarette of claim 16 wherein said selected metal or metal oxide

20  oxidation catalyst is selected from the group consisting of platinum, palladium,
copper oxide, iron oxide, magnesium oxide, silver oxide and mixtures thereof.

18. A cigarette of claim 10 wherein said transition metal oxide is iron oxide.

25 19. A cigarette of claim 4 wherein said porous adjunct has pores to provide

said surface areas in excess of about 20 m%/g.

20. A cigarette of claim 19, wherein said pores have an average diameter of

less than about 20 nm.
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15 25. A cigarette of claim 24, wherein the relative amounts of said catalyst
fixed to said adjunct ranges from about 20 to 70% by weight based on the total

equivalent catalyst and adjunct content.

26. A cigarette of claim 1, wherein a first amount of cerium oxide in said
20  treatment composition is said particulate adjunct and a second amount of said

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

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

25
28. A cigarette of claim 1, wherein said treatment composition is

impregnated into said cigarette paper.

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

30 incorporated in said cigarette paper during the cigarette paper manufacture.
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39. A cigarette of claim 38, wherein said treatment composition is

incorporated onto said paper at a loading rate of about 2.5 g/m* to about 100

g/m>.

5 40. 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.

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

10  impregnated into said treatment paper by use of pressurized roll coater.

42. A low sidestream smoke cigarette comprising a conventional tobacco
rod, and a combustible treatment paper having a sidestream smoke treatment
composition comprising cerium oxide which functions both as an oxygen

15  storage and donor metal oxide oxidation catalyst and an essentially non-

combustible finely divided porous particulate adjunct for said catalyst.

43. A furnish composition for use in making a cigarette treatment paper for
reducing sidestream smoke emitted from a burning cigarette, said furnish

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

porous particulate adjunct.

44. A furnish composition of claim 43, wherein said catalyst and said

25  adjunct have an average particle size less than about 30pm.

45. A furnish composition of claim 44, wherein said adjunct is selected from
the group consisting of clays, essentially non-combustible milled fibres,
monolithic mineral based materials, essentially non-combustible activated

30 carbon, zeolites and mixtures thereof, and said catalyst is selected from the
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5 are selected from the group consisting of oxides of group IVB, VB, VIB,VIIB,

VIII, IB metals and mixtures thereof, and said rare earth metal oxides are
selected from the group consisting of oxides of scandium, yttrium, lanthanum,

lanthanide metals and mixtures thereof.

10 47. A furnish composition of claim 46, wherein said catalyst is cerium oxide

and said adjunct is a zeolite.

48. A slurry composition for application to cigarette paper for reducing
sidestream smoke emitted from a burning cigarette, said slurry composition

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

adjunct.

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

20 'have an average particle size less than about 30pum.

50. A slurry composition of claim 49, wherein said adjunct is selected from
the group consisting of clays, essentially non-combustible milled fibres,
monolithic mineral based materials, essentially non-combustible activated

25 carbon, zeolites and mixtures thereof, and said catalyst is selected from the
group consisting of transition metal oxides, rare earth metal oxides and

mixtures thereof.

51. A slurry composition of claim 50, wherein said transition metal oxides
30 are selected from the group consisting of oxides of group IVB, VB, VIB,VIIB,

VIII, IB metals and mixtures thereof, and said rare earth metal oxides are
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10 54. A combustible cigarette paper for use on a smokable tobacco rod of a
cigarette for reducing sidestream smoke emitted from a burning cigarette, said
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

15 adjunct.

55. A cigarette paper of claim 54, wherein said catalyst and said adjunct

have an average particle size less than about 30pum.

20 56. A cigarette paper of claim 55, wherein said adjunct is selected from the
groﬁp 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
transition metal oxides, rare earth metal oxides and mixtures thereof.

25
57. A cigarette paper of claim 56, wherein said transition metal oxides are
selected from the group consisting of oxides of group IVB, VB, VIB,VIIB,
VIII, IB metals and mixtures thereof, and said rare earth metal oxides are
selected from the group consisting of oxides of scandium, yttrium, lanthanum,

30 lanthanide metals and mixtures thereof.
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cigarette, comprising treating sidestream smoke with a treatment composition
carried by a combustible cigarette paper, said treatment composition

10 - 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.

61. A method of claim 60, wherein said catalyst and said adjunct have an

15 average particle size less than about 30pm.

62. A method of claim 61, 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

20 activated carbon, zeolites and mixtures thereof, and said catalyst is selected
from the group consisting of transition metal oxides, rare earth metal oxides

and mixtures thereof.

63. A method of claim 62, wherein said transition metal oxides are selected
25 from the group consisting of oxides of group IVB, VB, VIB,VIIB, VII], IB

metals and mixtures thereof, and said rare earth metal oxides are selected from

the group consisting of oxides of scandium, yttrium, lanthanum, lanthanide

metals and mixtures thereof.

30 64. A method of claim 62, wherein said treatment composition is

incorporated with said paper from about 10% to about 500% by weight.
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composition associated with said cigarette paper, wherein said treatmeént

composition reduces visible sidestream smoke by greater than about 90%.

15 68. A cigarette of claim 67, wherein said treatment composition reduces

visible sidestream smoke by greater than about 95%.

69. A cigarette of claim 67, wherein said treatment composition comprises,
in combination, an oxygen storage and donor metal oxide oxidation catalyst
20 and an essentially non-combustible finely divided porous particulate adjunct

for said catalyst.

70. A cigarette of claim 69, wherein said catalyst and said adjunct have an
average particle size less than about 30pum.
25
71. A cigarette of claim 70, 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
30 from the group consisting of transition metal oxides, rare earth metal oxides

and mixtures thereof.
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the group consisting of oxides of scandium, yttrium, lanthanum, lanthanide

5 metals and mixtures thereof.

73. A cigarette of claim 72, wherein said catalyst is cerium oxide and said

adjunct is a zeolite.

10 74. A low sidestream smoke cigarette comprising a conventional tobacco
rod, and a combustible 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.

15
75. A cigarette of claim 74, wherein said catalyst is selected from the group
consisting of transition metal oxides, rare earth metal oxides and mixtures

thereof.

20 76. A cigarette of claim 75, wherein said transition metal oxides are selected
from the group of consisting of oxides of group IVB, VB, VIB,VIIB, VIII, IB

metals and mixtures thereof.
77. A cigarette of claim 76 wherein said rare earth metal oxide are selected
25  from the group consisting of oxides of scandium, yttrium, lanthanum,

lanthanide metals and mixtures thereof.

78. A cigarette of claim 77, wherein said lanthanide metal oxide is cerium

oxide.
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