;e3el>. d6T>WD 112/ 2.1110( PCT/ CA(I1/11132.! LOW SI DESTREAM SMOKE Cl GARETTE
W TH NON- COMBUSTI BLE TREATMENT MATERI AL FI ELD OF THE | NVENTI ON 5 The

i nventi oWP&RA408& t 0 a non-conbustible cigarette sidestre®fT4AIEB124 eat ment
material. The non-conbustible treatnent material, either substituted for

conventi onal i gar ot t o LoAAHDESTREAM SuGRE CRARRTIE ARy "o tting
cigarette unit. 10 BA%%@;@I"%LWAWE&“PM@ER‘A% obacco products
produces three types o ed snoke and
si destream snoke, particularly as it would relate to the srmkl ng of
~cigarettes. émmmnd for use in 15 renovi ng sidestream snoke
“and exhal ed fined areas where people m ght be snoking.
It is gegerally unemntbaith idifosbdrabn-eambushlie d6see!sidddfedm anibhieor i 1Y

of snoke em tted during the snoking process. There has therefore been
si gni fi cant treatmeetmatenaleaihe ineg-candkystivketreaiméart materiahi aither ghbstifated

acconpl i shed _by ane. or f the follo chnl al.ter the
obacto comBLremantanal Baside Palien st i€ oRbintin it Brcianbt B dtrtingh  ge
in the ci garc‘ﬂrﬁ/én%nél'dig?dretté'php& REvidBS adb@cgigédtfedARAMORY @RRtiRg of the
cigarette or cigar; iii) alter the dianeter of the cigarette as well as its
t obacco 25 digayetietundn and/ or provide a device on the cigarette or cigar to
cont ai Ny nd/ or control sidestream snoke em ssions. Various cigarette

t obacco ‘and cigarette paper designs have been suggested with a view to
reduci ng si FACKGROYND OF THEOINVERYION anot her these designs affect the
free-burn rate of_the cigarette or crgar resulting in an 30 extingui shment
of the lit cigar &mekisg dfitghacoarrieduetsiprpdueestivee fypas@iseke, mamelyd of

i ametors) dDALEEpal SHRE, PR ESapE At S 0ethst SR paliB AT ek o™ ' @
t obacco changsuld Felate tethecsmoking of eifarettes. aPilter rzadtials iabloand fohgsd inee- burn
rate of the cigarette and hence, increase the nunber of puffs obtained per

unit 19 remwmdgati@m@mmgnd exhaled smoks W sgmewhat eanfiwed@reasr in
conbi natlonvvn %53 t&e&ee%g a']f’(s e61§95'| uH&éHsz%a‘%’ha’tgﬁ%gﬁQQﬁ”“y of

t he tobacco rra 4 VAP ous & gt t'e onpositions ¢ S0 af f ect

free-burn reﬁrmldaééwmsﬂnrthemjoﬂym smcﬂ@emﬁtamsmng)ttm smokinge t he use of
chemcals to retard_free-burn rate chen cal s to reduce sidestream snoke,

mul tipl e w A5PFeRSs Drergihasdherafors been sionificgat mr@sbw@dusmgm@eﬁeﬁ?én or

excarpl o) Candiprer i fis Fioffh gECHTbistbAby Bhe P RdTEH the felonitd
4,108, 190; 4e@ifiqead; 4,231, 377: 4,420,002; 4,433, 697; 4, 450, 847;

4,461,311 4,561,454 g 4,805 644. 4. 878,507 4 01
10 and 5,279 , 419 and élfeR%h SOpHoS § ”o?ﬁ‘gpé‘é‘ﬁ"!ﬁba’% 5’&‘31@?@2"‘

smal | er di a%ﬁ@écd\%ﬂecr?ér é’lrpﬁ%”cn%éié%@ Gﬁq—gga,as described in U S pat ent

4,637,410. Various devi cés have been provfdeéd which contain the cigarette,
primarily for punlp)oseglbi'ﬂpg cigaratienpaperovidpping of theesigaretieyorigarbr may not

h I f. I fil d thereb
educe the 15 amdn: chtectidBathl Bfbedionli S bla s efbedl cos ar o

shown i p5U. $omposition and/or provide a device on the cigarette or cigar to contain and/or

220, 930

control sidestream smoke emissions.

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

30 extinguishment of the lit cigarette or cigar when left idle over an extended
period of time. Such designs include a selection of tobacco blends, smaller
cigarette diameters, densities and multiple layers of cigarette tobacco in the
tobacco charge. Such selected designs can appreciably retard the free-burn
rate of the cigarette and hence, increase the number of puffs obtained per unit
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Patents 1,2 71,071; 3,827,444, 3,886,954 and 4, 685,477. Further, various

types of ci arette hol ders have been made avai I abl e which serve the primry
feature OYO g? /58 zi ng staining of the snoker's fingers. SEEWANOERS nay be
connected to the cigarette tip and/or nounted on the 20 ci garette such as

shown in U S __Pat 1 rette hare

encl osed i n§ﬁpg@‘p§n Wﬁgh Egt}'@ H]a% hﬂ%’g M&Wg)a&g?/%tecﬁﬂ Ot o provi de
for safety faﬁfs%eﬁo@aﬁwepeﬁaéﬁﬂv opehe&bssééd ﬁakbsm) lvanaue ¢ ét'té bagef n
Canadi an Patent 835, 684 and Pat ent s 220, 418 and 5 419. Devi ces

which are mpma@ﬁluomcamelsa@‘fﬁcéfme-mﬁa rm erthm;gajettm |31102536119<5ng t he

GeSer  bed i oo ond b nb I G LRRENE 10 PSR R M e, EbBrkis ona
appl i cat 5on thledatsd sRRstrebhemokd Qﬁult@b&m@ﬁnm@mﬁeﬁem tssEoRdigaretteont r ol

device for cigarettes by I|mt|ng the flow of air to the cigarette burning
enber. By r cianediofhe samer difierent charagtesisties eay reduetprsqﬁg@éaeaneam&&y only

hal f 30 of t%g?goglrﬁ;{%mé] 'pg%y |nH?at%g tp&gggg %d‘l 93 db%og&opaged in the

cigarette an Pt of C|g ealr ow limting

device may HRatentyv4,d08,191; 4[225,636; 4Q23‘B,B¢Vi4l,l429 002 M%SJGQT%%OI&?VGIH abl e
openi ng or rtions_in evice provid I tudin

opent ngs al PRSI S YN AL 18652201839 2
1110 W 150k 300 1106 e NOL0A2AIAS TGO SRoeShiefly ©

slid therealong cess to cdn orn rate of

the cigaret tcﬁametbrrmuecdss beeattried sushak elesdhived Img.$.paténtsh68a,418t er i al )
preferably nmetal, which causes copsiderable stalnlnq and due to variable

cigarette dianet eV%"W\%\('CQseh?%b?e'ﬂ)P&M'QEd whichheanitaindhgsigarsttss 5
d h h
si destream ggﬁgsnlg?gpﬁa Beeél%ﬁg?eyggt 'aEEfd@ﬂ}(atl iflP%s?eTﬁe)écrayzcyerﬁhﬁg‘hot%' ¢

have been d ntroI r am snoke

| nt er nat i onahe&apte timei mdud@v&ﬁbﬁdmsamfdﬂtlerﬁo ﬁdmrealtcisthéréiﬁ,&edme the 592, 955
and 5,1 838. These .references de var.i ous tupul ar c urakions in
oo 298, b ArbauR f SiHStiaany SHIOKG. amPles Ok BUChEEVIRES are shpwe 16 hgr of ¢ e

si destream qﬁétgﬁfsopz»,vaymog%ggyng I3’§8§95@@n€1 @Eggwtﬁuents have been used

in C|garette StI‘UCtUI’eS |nclu nsu atlngtu or C|garettes as wel |
as insul ating tulbeasgthery vamcgmtypeeoﬁmgaeewaaholslers baveebeen madteavaitable U. S.

Patent 4,915,117 d b et, of, tituted
for i gar ot CUTEAsERvE thensiman 8atiss ot AreuzBo bty &f bersmeeinidsst' ne
burni ng of %%f‘?ﬂ'é\h@é@l'nay KRESRettER R the &i él‘étt%ttgﬂaﬁ@/bﬁﬁ*\dhrﬁé@%ﬁ’tﬁeare

described in U'S. Paten 5, 105, 838 and 5 . Pat ent 5) 105, 838

descri b@8 a cigayettet suchias shnwmnng S. Patent 1862:670.- Gtherrtypes of cigafettesnce of

s por ous. 1Mgh 4% eaiSsBH IR raadtFvinich BR PefiBBRlh PRE ALY ne”

fromthe burp"rbmﬂetf@be@req/ feattiret Radidresniiel af élﬁé@tre@'nrstﬁel@?dré?deédmedse of a
| ow porosity wap over the porous ceramc el where the wap has a

per neabi | i t yin|GanadianRatant §35:684cnd bk . Bﬁﬁe{'bs 3@29 418:ar6 6,4 15419.955
d b
escribes a por O;t?e\ﬁ&?e {yhi¥H g@ h?uhﬁb@@ﬁéﬁeﬁ%@er% Qbe O(r?(g?H‘%& t% QIJ or

concealing and retaining a ro and

after s@gki rmon@atblcugacettealfo condes rateancombustioniandesericedred-bumn da&elace i's
provi ded by an quter wap for the shell which has a perneability of |ess

t han 40 cOredasgnbﬁ iy %ep%teﬂh%Z%ﬂém Ut Pateptdi6268.8 19 and infermationabut 0. 25
mmto 0.75 Qﬁom RIS, Su ?’h ﬁt@ﬁd o?&?a@é’érg:%sté{c%bhgﬁoﬁev' ce and

t her eby contr urn rate
control device for cigarettes by ||m|t|ng the flow of air to the cigarette burning

ember. By retarding combustion of the cigarette, it is suggested that only half
30 of the conventional amount of tobacco need be incorporated in the cigarette
and result thereby in a shorter cigarette. The air flow limiting device may be
provided by an array of apertures in the device with variable opening or by
crimped portions in the device providing longitudinal openings along part of
the cigarette. U.S. Patent 4,638,819 describes a ring which is placed on the
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reduces si destream snoke devel oped during intervals between puffs. The
devi ce includes an air perneable cap at the open end of the tube. The
noncombusWPWRR4¥mel | may incl ude bands of metal which act PAF/GAMIIRHNKks to
reduce the free-burn rate of the tobacco rod. -3 WO 02/2.1111C
been,used in snoki vices such

PCT/ CA01/ 0132~ Catal vii terials h

oS i the 1 ooarERend Hik FReR e BurRd e SR BrnsRss 1Y FoafatRE Ry or
Mai nstream SkgafeddBthet e HidEYeldvcE Sidestréall SmoRs. tThedirg isbfldolld Pat ent
3,693,632 U K Patent 1 435 504 and published European patent applications

EP 107 5 47imatetiakmprefaablyoneiahiwihigh cauaes considerahie atainiog@ndduetoci garette
papers for w apping. tohac sych as described in nagdi an tent 604, 895
BnaTUs, pat DS Cigg PR s GRuREs B i8lnli by TR i Bt h o

zeol i t es shav§idéstpshrn ResskeOrediueHon Bnl ktihglishitg tafege! | as the cigarette
filter. Zeolites adapted for this use are described in published European

pat ent appl i cat i dAthey systemag) vaich hare beepdsasignssl toreantighsidestieansi zes

cont i but 1 ortike.rg desBibey in (e RRRbhE iAo BERR S8 T8 07 ang
5,709, 228 anshtblso, 0857 SUXISE 8 BIOSEBBETAGES tefeVGHH deisbabeand VO

991 53778. The non conbusti bl e systens described in each of these published
patents and visiossgHbular configuations inewhish a phacee elemeantistlacadiigsan eam snoke

control st .C I Eeaat”lﬂ .application WO 99153778 is
directe %%/o %B%HP&wgeﬁéﬁﬁgrﬁé% e %ﬁg%sr%éﬁt material which is based
on the conbi nati oviaddug typeswef eerarhictoonstituentshave beenuged intigacétta e vwel | in
excess of 200 Coresta unjts and an oxygen storage conponent w . th oxygen

donati ng 20 sRidtyres inQluding igsulating tubesTop cigamitescas well\as ingulating ukes yi ng
< f . . . S f A
i oarerte, (HEEERReld shBRbIRoMIBehE R ARSI BRSH #935, fm & burning
non- conbust i ddseribe® kethir sinsetwficerarhie; which isasubistituted firl aigarktte paper g

cigarette tobacco sidestream snoke in syrprisjingly superior, nner,

wi thout he fﬁgHGGP&a'HCﬁPBﬁWC%QH@Q dysn meabqr?ﬁ%ﬂﬁ&n_ o{{ﬁb

conventi onal it L ey éB}H rf %&:lat@ﬂ‘?‘c%ém l{a¥ve§ gfes?ééléfﬁa'éh'if?%?l:‘étérﬁgt ed to a
nore easily nufact ured, non-conbustl ble sidestream snoke treat nent

mat eri al havs,ng583@nukd,1HO|%Hds W iSaPatenid, 105B38adesxribes @ cigarefie WBIIVVARY OF

THE | NVENTI The i ' i d f ' I fi d ' [
si dest r eam %@eﬁhﬁ%\f{‘ﬁgb%&?‘? @{S’gg‘!a%gﬁ?wﬁqugﬂéé 8@%p‘lﬂ)ﬁ?t?&ﬁgr§'ﬁf§/‘u ideoﬂalsn.been
found that Sﬂf@afifgk!é?drﬁf@ didevd Iﬁ’ﬁfWﬁﬁéﬁéHﬂ@lcﬁﬁfy Bfd Fsgﬁél%ﬂﬁd ll}i’l‘)lg&hﬁ‘ g9 a

non- conbusti bl e atnment material having a porosity Ss t han about 200
Cor est a20ni tachiewe feductionin gidestrg@nosmake-emissiorsdromibe/uasirg-tobasso t han 30

Coresta units, hef treat mearclt .ma%télri gl has a sidestream gm)ke trea&hment
conpos: t 1 on Bt EoRHUT s bl oegy R Bejaienty Bomsay iaP SYRe ot a
oxi de oxi datjftpus abriniiciel@mentwhers e witp had'8'befRiebbiity lRiss thamabyudi vi ded
porous particul ate adjunct for the catalyst. 5 The non-‘conbusti bl e

treat ment netEpEgstabiite di mensionally fornmed into a sheet, wrapper) paper
ol aced on and | n Lob e & po SRBALERYPER & ndiBYs Rheh PRRTLIS Bihebid H8 e
of a ci @ar etrigh-cérmbustitile foradorvenlihg antaptting \eerodasfsmaokabld aiatatialal cont act
with the conventional cigarette paper of a cigarette )

before, during and after smoking. Reduction of sidestream smoke emitted

from this device is provided by an outer wrap for the shell which has a

permeability of less than 40 Coresta units where the shell has a radial

thickness of about 0.25 mm to 0.75 mm. The wrap controls the overall

30 porosity of the device and thereby controls free-burn rate of the cigarette and

reduces sidestream smoke developed during intervals between puffs. The

device includes an air permeable cap at the open end of the tube. The non-

combustible shell may include bands of metal which act as heat sinks to

reduce the free-burn rate of the tobacco rod.
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* divi ded The inven

10 or the material may be substituted for the conventional cigarette paper
itself of a cigarette. The non-conbusti ble material provides acceptable

free-bur rWPzQ?’ég'“fbf a conventional cigarette while mnim zipﬁ@r/(bﬁf‘”@%zt‘ual ly
elimnating visible sidestream snoke. The adjunct for the catal yst nay be

i tabl i all .15 ible. i cul i al .such
Lo e bon rar ety matdtiale haFE Bagh e 1 Siiakid B \iafT 50N, A T HE L ace
materi al s sughaaso aﬁa%fa_n@ﬂldwinaﬂ argtfedmeoneé fikersite cohvet Phaifsiegamuch as

mlled porous ceram c fibres and high surface area porous particles. in

this respectgmoke ceastiugnts usljallby oxidation agptesiobi ibl\S.dratept36034323)

Carbon o zedifFotd TS558 A BB e opte H B R ER e T e
sor pti ve 5mat471 ahg EF 658 301 tCatalyats havepaksbibsendnclubgd i piteibéite papdrst es.
.The zeolites are especially preferred when used in conbination with a

ceri um basedOF wWrapping tolrecosurisas daseriaskia Garadiap MatendB4s893 and Ma§. be

applied in | Silyi ‘ se Iter in the
manuf act ur eZe?t\éﬁLéeg'ﬂ§%¥@§sn%ﬂas-§%o§éé)§weéb%rg@tﬂ%%gpg@: gﬁ‘%ﬁgékg{'t in the
non- conmbust i hdve besrmintoRioratddin thk tobdcarsasiwedl aisithe Tigapette filtey cZ&dlites t he
exterior or interior of the non-copbustible treatnent material , The

resul tant t cRdanted fentBiswesaredesaineddnpublished ELropganpRatentaprlisglions

L | . C g~
Coual 1y o™ 245 7. e SR LB iedald| ifes Miindhe Sendebes to 7 2 ©
appreci ated t hat The appliceEntdes made ai c@nsideyable contribudionan thistared,casw ap. The

terial be appl.i ed t | tte havj
convent i onal 9a5cgRPA1R 53k Patents 5,464 GbAnd Belbeed endinipiationshe

on _ 54 . the
si dest 1 eam Sgplieahs RIS U 2ATPOIYE 915%s 850308 65date TR0 on Dot

or either s a wap for a rult - usua e- W appe
ci garette, aombstibdmsystemsdesdribedrinteachaf these puhylishedipatentp@ndt ed as a
erial for. single or nulti wr aps of

ci garet (3 5 RAICAIOTH At dogeied WaRISHoaaYE dRsTaAR STIOKEEaR snoke

wraps I a ol O fERouler, Inerfahict SpOActRnIC B0/PATI8 EURARIIER rent
conposi ti on cigarelte sidesteabnismdike teeaiment materiakwipichds hased oniiee t obacco rod
10wt aps oy BEDIBRGYR GEHe Materii naviG & pidhlY pAGHS UeHirs el B s¥eaRe O Lhe
si destream SZUU(GoFésQé‘hﬁRQ%nﬁ%@%d&rﬁﬁg@éem?%ﬁ%iﬂﬂbﬁy@ dorsatiies of the

wap placed on the tobacco rod, _ | oadi ngs be prodvided. A
second wPap ahilityblthough these vanious deviceahavaanelowith vaningdegieesoff ound t hat

ad unct ar o SEERH A caAd SRR ohERY Ehitlant EBAESAINAS ckiandy o .

filler, for thuampbas enbddimentof thid mventidn pRsvidea noprdumbidtivte bmeRkment

material. Alternatively, when used as a coating, the catalyst and the
adj unct ar e tigaiment matataldhat iscapable gktreating eigarettetabapen sidestieamuch to

non- conbust | e 14 SFlsitER, §b8tior kR BifiouPihd REI AR noroys

enbodi nent s, the corbi ned use of cerl zeolite,

t he mat @6i almaterial teengmiragd the conventiohahfreeduracaten Speavificdligyibis to
develop a mylti-|ayer coating. Such |ayers nay be of a thj ckn?ss usual |y

| ess than t HﬁYe’Hiorb'érq}@ﬁﬁ%Wg? morgaasily namutacturath r@_unecqrab@ﬁ'  intimte
contacting rb?aégtf%arﬁ %@Hﬁe%éﬂﬁ?@?ﬁé%i H&drO&R) 1B8S tRdabGutBatp! ed. 25

I n accordance w r aspects e i nvention, |'ow si1 destream snoke
ci garette cdogrestesnits.conventional tobacco rod and a non-conbustible
treatment material for said rod, wherein the treatnent material has a

* porosity less than about 200 Coresta units and a sidestream snoke treat ment

conposi B3poN, SURNPARY OB THE IRVENTION On, an oxygen storage and donor netal
30 oxi de oxiﬂmw—msent lally non-conbustible finely
ion

provides for a significant reduction in sidestream smoke
in its various applications. Surprisingly, it has been found that such reduction
in sidestream smoke can be achieved by using a non-combustible treatment
material having a porosity less than about 200 Coresta units and preferably
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porous particul ate adjunct for the catalyst. In accordance wth anot her
aspect of the invention, a | ow sidestream snoke cigarette unit conprising a
ci gar et t YRR ¥ nvent i onal cigarette paper surrounding a"&Wﬁ/‘é’r‘n’ﬂ’;@r‘nal

t obacco rod and a non-conbustible treatnment -6 WO 02/ 2~0Cd

wth the codoanitehsh CireShulrits” sceRthetifteRRNEAER sifbstbablahBRE "
mat erial corpsatfieny cénfﬁdéﬁﬁfnrcﬁﬁﬁbrliémém E6rABINRIBh, 89 BROGEN bw?a%é\’éﬁdei n the

non-conbustible treatment material has a porosity |ess than about 200
Cor est a uni tdpnendnetaboxideraxidation: cataliploznd ap eseentigllyen-combusiie finelyon, an

oxygen stor | i i atal yst and an essentially
"non- conbust ?@?’888%82‘?@%?5@%9 %@L@%&%ﬁﬁ?%@%e adj unct for the catalyst.
I n accor gance W tThe hohiconiistible tredtatsnt hatbhial may detdiaiensfonally fs¥med

si destream snoke cigarette conprising a conventional tobacco rod and a 10

non- conbust i1BiC2 sheat; MEAPPAaPaPEEPT H%rllk@aibi&f@anedﬂ@@mné madenial sadyrent
mat er i al hasoé"?tﬁ’égé)ér?rgigfg atG68 plalah &PQ@ ifQbSiRh e Bntlil Wiy @ i destream

snoke treat nmen nprisin | h-conbi nati on, oXygen storage

and donor nejonventiontl olgaretteipapet of alcigHretie\thematesiahimay! be/wrappetosdmrst i bl e
finely divided porous zeolite adjunct for said catalyst. 15 In accordance
with a furt rnd Bsybstaniial caatachwiththe genentional sigaciigpaper &id eigaraliee i n
maki ng nons s f L.al i1k '

about 208 oo R BTt el e ERR AR thE conbehtorl BEIISKS babEFRecid

bur ni ng ci ga eigheettd. HEhé nonicomingstibiEsimatarial peoyidés aoceptablecfredboat i on, an
oxygen storage and donor petal, oxide oxidatiqn catalyst and 20 an

essenti al | y rAEs Feheorveniiosat cigarsftejviie aunipizipg or vitually alimieating unct f or

the catal ystygibia ﬁ&?&%@ﬂ“sﬁl i h anot her aspect of the invention, a slurry
conposi tion f'or application to a non-conbustible wapper to produce a non

conbusti bl e tr eatTrenadjomcefor the vatalysh npay lbs anhy suitalsletdssentidliynor200 Cor est a
25 unit for reduycing sidestream snoke em tted froma burning cigarette,
the sl unBy ComRHSHbleAadiHiale malgral SUCh SRS CHROOM MASHRIS SUGh dage and
donor net al ' ' | I ' Uit 1 bl e
finely divi A@gég?ro g%dséjgélﬂrbt% ?c@%%emggjrﬂr%&ﬁp orﬁéts%glaﬁl %ﬁ%??ﬁaﬁl n accor dance
wi t h anot heramasipetal oxide fileres neenaticsisuch asniilbed poroustceranicfibrgssndiest r eam

W th ' non- CUSibACHRSR 8144 RAIOME ETIdES: I ERARRG AN GREVRLAI IR 1 han about
200 Cor est a Haétigrefdrably dreasdatially ﬁaﬁ{&irﬁm%mmghisﬁirﬁae drBa e8ftivaat i on, an
oxygen storage and donOr netal oxide -7 WO 02/ 2011C PCTI CA01/°0132
oxi dat i 88 canaleyist suchiasactivated cathanonzeolitesrblinsa musé prefegied di vi ded por ous
embodiment of the invention, the sorptive materials are zeolites and in
particular, hydrophobic zeolites. The zeolites are especially preferred when
used in combination with a cerium based catalyst.
The sidestream smoke treatment composition may be épplied in
25 various ways. The composition may be used as a filler in the manufacture of
the non-combustible treatment material, impregnated in the non-combustible
treatment material, or as a coating(s) or a layer(s) on the exterior or interior of
the non-combustible treatment material . The resultant low sidestream smoke
treatment material may have a range of porosities less than about 200
30 Coresta units. Preferred porosities are usually lower and in the range of
about 0.5 to 30 Coresta units. It is appreciated that the treatment material
may be used as a multiple wrap. The material may be applied as an outer
wrap over a cigarette having conventional cigarette paper.
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particul ate adjunct for said catalyst. In accordance with another aspect of
the invention, a non-conbustible cigarette material for use on a snokabl e
t obacco ™MAVYRHME6 cj garette for 5 reduci ng sidestream snok®CEGAMNBP2Hr om a
burning cigarette, the material having a porosity |ess than about 200

Coresta unitsg. an sidestream snoke treatment conposi ti c ri.sing, in
conbi nat | on, e deSSAMEMO RS FoaRed srpmalian mey Hioupleales 8. FoRltaRMs  and
an essenti alfath B eithersidetordl Wrdp foeaymditipied @@uBmy 8WoubR-Wrapped e adj unct

for the catalyst. 10 In accordance w th another ‘aspect of the invention, a

net hod for raigarettagosimpregnatesh isteptne reateriab@rimaybe incarperajed agaa tere,

materi al o bifuledti rAGTRRYR U sihdle PEMATGHE WikbR o kPRI Er | a1 o

4

a porosi gy |mfper!inaddetsetwid@Cartdidsihéntlthd sidastfedmenidieptreBiterftonposi ti on
conprises) in 15 conbi nation, an oxygen storage and donor netal oxide

oxi dati on caoamgasitienmayrin enesmbeadinent bg-sasimichedhbetweaeieiwp Wrapnsdeé dor ous

Phe. i nvent | dirine degn@rpBenflidinen 1P sRERPeR Shoke okl T omar o
bur ni ng ci gajopspaBiticrPY Ise gated & theside ofther weIp adjaentvthehobacco rod
non- conbusti ble treatnment material 20 surroundi ng and, bei ng substantially

in contact Wherecitierent laadinoseidhecompasitian sandyaches nthetvwaen theitysr efttle
hae°h pdDoaroPRdndy BREHGRHE, MSHF & fidier MHEIS Whab shddiHeREthe Tot ©' @

conposi ti on gidentreame smoke tesathiemt composiionanay be coiatedgrtosivsthdides ofret al
oxi de oxi datjon catalyst and an essentially non 25 conbustible finely

di vi ded por d0e Wsap flagad:er thejjabaseo red. whrreQitfarept joadingsiayba o facilitate
e or ot ot . :
Shal | e uadhonded Hbsedrdidd fiay ifuded &8 LHAREOWANRIeORINTERE NP |

wr apper, a theesadoandthat inwrd@mpedcptinhize Gidestreahesinoke reditiction, ¢he oatahdtr st ood
mcigarette is ysed, it_is interchangeable 30 with cigar,

that wh the ter, t

cigari | 18 arihdAdiuRCtafa Usesa somRIRRtRR. pTRRIONS SOmAoRGEts: MaYAe t¥bacco T ods
enconpasses i1 I ' Enpliih es.
These rods arb@atﬁégc %Se%gilwgf' ?ﬁgg)i?és}ﬁg%?m@%ngﬂg%%})drgﬁnp%gﬁbgcﬁ%tﬁné aer osol
ci gar et t es. traatment\madtacdal2 -AltdativelyCAVieri 043P as BRIdE INDEBERtRalysShadF THE
DRAW NGS Pr herred nboqu‘réents.of the irlvention are ahowR Ln the Qrawi ngs
wherei n: Fi 3 ¢ gdiun aes cPsminglgd 5y yélssapﬂH{/riyn@n 8PR ed a8 SIUSP Spp! yi ng
a 5 L1 eal meiHorCOiABESALIE frdafindnl IAGRIID P Hddpett BARR prefdrRt mbotiiménts
schematic view of extruding a filmof the treatnent conposition onto the
non- conBOst ianddnerticylarsithe combinad uase ohegnitim avith zaolité, thelratedats mgyt he

Lrpatent SRRl P ield S-RRRIRE HIAl b So RBlso.d P HYeF el
non- conbust idlah lﬁ?@l@ ma§i_l:ﬁlk5f% thickness 1s0aINpldss thas thatfof Tonvestidnzg t r eat nent
conposition wi th the non-conbustible paper pulp in the manufacture of the
non- conbust idigasette paper and due to their intimate contacting nature, function as though
they were combined and co-mingled.
25 In accordance with other aspects of the invention, a low sidesiream
smoke cigarette comprises a conventional tobacco rod and a non-combustible
treatment material for said rod, wherein the treatment material has a porosity
less than about 200 Coresta units and a sidestream smoke treatment
composition, comprising, in combination, an oxygen storage and donor metal
30 oxide oxidation catalyst and an essentially non-combustible finely divided
porous particulate adjunct for the catalyst.
In accordance with another aspect of the invention, a low sidestream
smoke cigarette unit comprising a cigarette with conventional cigarette paper
| surrounding a conventional tobacco rod and a non-combustible treatment
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paper; 15 Figure 6 is a perspective view of a tobacco rod having the
treatnent paper of this invention applied thereto; Figure 7 shows an

al t er nat W@ 0¥H98@i nent of Figure 6; Figure 8 is a perspecPCFECAPIBW2T a
tobacco rod having the treatnent conposition sandw ched between two | ayers

of the non-conpustiible er 20 appl.ie o, the tgbaccg rod: and Figure 9
'S & per spedhtAa, PP URIRS anitee Albstaa al s ciadoRtt the Garivedtonal

non- conmbust idyhfeith the FYEEdAbustblékieh énﬂ’ﬁ%ferié?'&ﬁﬁ{ﬁrlsﬂ%é . Clgarette
paper. 25 DETAI LED SCRI PTION OF THE PREFERRED EMBODI MENTS e

non- conbust isidestisate smakeartraatoient composition, wheegin dhe noavdambustibde osi ty t hat
Is less tha

treatnont | WEARBPbARIRTRIER 4 AW Jesh o R A0 Bl IR Rt R

unexpect 8d afbsAfeAt Bompakitioh oniprisedh RcarBinagien ! an 6&9@(’5@%&%?43 dagt ream 30
snoke. The treatnent material may be in the shape of a tube placed on and
"in subst ant idgnog oratatexide oxidation siaiglysirand pagssentially noryeermbustible figely

mat eri al may,. d. ov. ' jal .contact with the cigarette
paper of a cq'\gg?@ﬁlpﬁgg%rp%'ﬁ'ghwgé]gpjugptgﬁg?ﬁ%g&@@t|tut ed for the cigarette
paper itself of anGicgsfdince withsHll ARGther 88HEBtIYf the irkienBbniis alidwt he shape of
a tube placed on -9 WO 02/2.4U01 PCT/ CAU1/0132-1 and i n substanti al

contact wi t ISidesiepas smakeugarette compyising acopventienatdelaces radsand apped over

arrangendn: TR DRGRE HeathbA MeLH SAERAL hoRi b8 Pdient crokca.

burns at conwgteriaPhas afporesitiless titdreabolteI00 €orassth anits apUN@bidestréam
conventional cigarette inplies comercially, available cigarettes having

tobacco rod$mRkeisadiErtntSRMPIsion ¢MBESIBg: inePbinatienALAXYIHLSOMAGRIes of
tobacco, filJ&fGondithe i’okﬁ%%&@at%’ﬁdga[@@si é%&aﬂ‘éé%ehﬁ@ﬂ):ﬁ&fc%duéﬁble.

enconpassed 1N a conveént ronal clgarette’paper having tnhe usual porosity in

the range offinelyodividedtporobs wbofite daprecsttfor said tcatalyst. soneti mes as high as 110
to 120 10 Coresta units, A conventional cigarette filter may be either

att acheddto the dn @GeRIdanceWitha fudhen aspept obfednventien & &ifisha f | ter may

be provided[d '.df'gfbtri W ; e : ' | I f.orm
whi ch encasedg ﬂ?@g&{ 0 acc':"gar'?(‘)\ﬁgl’ %'@iscﬁg;ﬁgﬁg%tg@g%gﬁgp t @at;géa{?)ye’r&&h a
Convent i onalporogity les$ disarhabeuis20bCorssta anits, fbb rédussindp sidestrebm srhokdout 3 to

about 5 nmmim n_ given cqnventiqnal .tobacco densities, of aboyt, 0.20 to about
006 ol ca GEH ficm & TG Gostede, Hie fgash ComAQSTAn werBpritiag: Rave a

circunferen i WI : obacco
rod I ength O‘é‘f%ng%m eas':ang(%(a@t@ ni%ofﬁeaér@’géﬂgre@gﬁl'? x(%’f% %ﬁ%ﬁgorggé%%t ngut 64
mm and 20@outan/essemtial hoh-coasbustiblefirdy divided\pa®usearticaatecadjihet for o et t e

filter usuall Ihﬁi a length of about 15 to about 35 mm The cigarettes may
be tail or ¥$¥okabl e ci garettes or nay be the non-snokabl e type of

tobacco rod. Accqp@cBErdahceAtRanstHikr 85pédtafithe fiventibn, a slurry
composition for application to a non-combustible wrapper to produce a non-

Ty

combustible treatment material with a porosity less than about 200 Coresta
25 units, for reducing sidestream smoke emitted from a burning cigarette, the
slurry composition comprising, in combination, an oxygen storage and donor
metal oxide oxidation catalyst and an essentially non-combustible finely
divided porous particulate adjunct for said catalyst.
In accordance with another aspect of the invention, a method for
30 reducing sidestream smoke emitted from a burning cigarette, comprises
treating sidestream smoke with a non-combustible treatment material having
a porosity less than about 200 Coresta units, the treatment composition

comprising, in combination, an oxygen storage and donor metal oxide
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t he non-snokabl e type is rendered snokabl e when cigarette paper is applied
25 thereto to forma snokable cigarette or the paper is on the inside of
the treat\W@M2#f¢erial in the formof a tube and the toba®€&d/GAYH013+
inserted therein. When the treatnment material replaces the cigarette paper

ci gar et o SO basbate A1 SoTalOTsRTHE RNy Sdeelier O
itsel f and Wﬂcﬂﬁ%ﬁéjunéﬁd?%aﬁfcé’tgfg%ﬁm ional free-burn rates. For exanple,

the normal or conventional cigarett as tobacco rods of conventional
packi ng densi ti eslnvacdordanseewith anathegraspest offthe atantion, findrecambuystitied
tobacco and t.he Ljke.. The_tobacco rod., s, enconpassed.in.the treatnent
‘material . A QORPERTBIRIET OFGISE G aolabIe (R CBRTPERN 2 GOARYS (O ga et t e
filter ig atleanong didesthéarn isaiike! émiticd froth 4/Buding\Glgarchits thé ArRtGHdIe, at

i
_least in North Anerica) would preferably have a circunference of about 20
to 30 cm ndhaving afparasitylessdian aBowtn2QyCoresiadinids apda sidestieamargeoke of at

i o e BnftisRieh irtafind 18 forakintthin HCohe MR o oty
has a | engt dsHorahetal oxidetoxidation catblyshand BR dsseptialBorBb/busliblefinglyew of

its proximty to the burning coal is able to provide sidestream snoke
control in ivided pasews particulate agiunct Fardbe eatalyst. ci garette units which

Parge cdfi ty der: Reteepraanas |t aoherdsRelfatog dBioR, Bt o8 ot ¢ and
did not in aedueing siésstrddra stokes érpltted frovaryBuvningéigaratits cohfpriskidg €.

Attenpts to control sidestream snpke with nore conpact conventional sized
uni ts usual |eating sidestreamsmeokeswith @ non-se@bustibla teaatment material ond ovi de a

space betwee ' d ' |k t : er
having to ch%r?é’énﬁ?ﬁﬂgg%%ﬁér%w}e-(gglﬂ‘:tgglt%ékrgg\ﬁ/f@]e%?%'ﬁ]%thggné]g?ég'ti !?gr%ge t he
taste and flthgawbout 200 aresty @iitscand e trégtaient abnipaisttionadorprisdy, i

i nvention has the advantage, particularly in respect of cigarettes, which

al | ows d9snoiQAbipgtioRcan pEyasysioeadeand deRer metalaxies pxdatien ratalishand
structure 0ra.ngsVér{lﬁdugrﬁo\?\fﬁ{gggstﬂéﬂﬁaﬁog\gg%&@%é aitiB6latd B REL {7 i

this invention conven I'garette paper. ough t he

treat ment nedatalyst.Inn@gcdréanceewith a facthpraspectof the mventien, a atetsod forsnoki ng
products such .as, pi&‘ﬁ; and as well jn filter deyices f eneral filtration

of tobacco s"ﬁgléﬁmgr. %trqa,mtswmﬂwf@ﬂg’mmiacfaww%ﬁgﬁ » 5AMPEISING 1 espect
of cigarett qpaef &HQ&F%arﬁ% ith %%rﬁ@@rﬂﬁgsﬁﬁmlffé%@rnﬁﬁpﬁié?%%l. The 25
|~ may by standard ci

treatment naterl e w apped onto clgarettes garette
maki ng 28chiswrmunding and deingnsubsiantidllylin cantdet withexbnventibpalcigeretié e

conventional cigarette paper when gigarettes are nade b tgndard cigarette
ki g machiRRRSTe GVBREGAlHea e dPar SHEpRENDa SmakRREdOBRBF nf
whi ch the cigRéin the PebtifsttiiatetiER&s b PRrésibesdtin o RPUPCHEstd e
cigarette. 30 The treatnent material permts snoking of conventi onal

ci gar et t es iunitsrand.thedreatmant eampositiongampriggsoin eempinationean oxygen t ast e

Feal i zod by Spieeh M BaonhgBibd ulaR cathRt En G BB e, burn
rate. The t rembEstbleahelyidNided pb%h§ﬁéfﬂd§lbt@h@juné?ﬁﬁithdcdbé¥&ﬂsab' e and
friendly to the environnent since it -11 WO 11212. 1UUG PCTI CAOL1U 132d

may be made frominsuder ieaflasilitate she descriptiongfihisdayertianythedgemdebrgcosui t abl e

bi nders and | terla: : rj Say be
designed to @Q\?’ZH%I%E%(%{ Qﬁ%ﬁﬁé%@r a él?f] éﬁ'%e}gﬁmbé %?éea{rgﬁlé’ve ‘Ii'/’%r g@ag%
provi des t heobaycd rahiera sedpper, altabacdceplugf weappethtobasseobtiedike. doiset t e
unit is 5 Iiiﬂhtwei ght and at the open end is readily |it. AIthouB not

. preferred, t3e0HDgarsteqd thatyhan tbe tewn cigarelte isusrd.iif istiniegchangea &ar ette to

be reinggrt &gitd BighPigarillo and other rod shaped smoking products. Conventional
tobacco rods encompasses tobacco compositions normaily used in smokable
cigarettes. These rods are to be distinguished from tobacco components used
in aerosol cigarettes.



tube in place of the cigarette that has been snoked. The efficacy of the
treatnment material is enhanced by being very close to or placed in contact
with the WPYHPP¢ e paper or tobacco itself. The 10 treat ngﬁi'"/%ﬂ/@}ﬁzél, by
virtue of its construction, is nost preferably positioned substantially

adj acent th R i "&T 'ﬁ r f LNt ercept, capture by
adsor ption gﬁ——m ; . arious conponents of
si destream snoke Pffsied anbddirhentshst thel invehtiof @Ré sRBANIif tisé BrdwiAgs t he

tobacco rod or cigarette paper. It is appreciated that only conponents
whi ch have swuhéreinient 15 affinity for the material are sorbed. O her

material s, such v .vol at | . | al

“wi t hout being so?'ﬁgﬂ.% il&‘/\g\%békgag&i;eg\zggg%ﬁg@'i%i%?‘%e@pgﬁmJ?eact| on
zone of Bhe tr@dtRiantcompdsitionttba noreeombeshibleqiperyst such oxidation
_reactions are expedited. The treatnent material, in the shape of a tube

pl aced on and i n Rigye Ajig a schewatie viewwpf extpuding @dflex efdhe dreatment 5

cigarette, o?ﬁ;?&ﬂt' [ i ntact with cigarette paper of
a cigar ettevg)r S |%¥°gt§gfdodrh ?ﬂﬁﬁéﬁg‘#gkpgepaper itself of a cigarette,
perm ts the cigarRigure 3 ¢s hscheimatit viezw ohrolirdoatingltheteatmnent édrmpositiombust i on

of the treatnent material. It is appreciated however) that the treatnent
mat eri al mayonie the paacenaustiRiePIREF. t hat its structural strength is 25

bot or o tRe. smoker B2 ? it SRCASARRE NP of Fibpafd D 18 Reathfty P2 “remer

coul d be usesbmposition ime theonomicombustible-paper: own" styl e of cigarettes which
are normal ly sol dFé'gQ non- snokabl gﬁglprm})ut .when jnserted in the tupe becone

snmokabl e. For 30 & asplema of makeing fhe treatmentcompasiianbwity have
cigarette I i LS forn 1 t ube
a1t haiEnoRRRimBstifle BADSEYSUIE T B RREFICIGREEH the HOnESmBISBIE Lb et

1, 235, 039, ipaperted into the tube, becones a snokable cigarette unit. The

treatnme materi gl, may.al so be used pn npn-conventi,qnal cj garettes, which,
for exaﬁ%l e, -126’4'9‘6(63/@@%@?1%9 HeM e ﬁiqf%aﬁcp "Rdl %Rﬂa{ tratment
cigarette p&;‘féfp’ ki ; .of the cigarette. Although,
cigarettes F?nghe}giﬁggiﬁg&pﬁ@}%g?’are not preferred, there may in
certain circunst digere Deshawsa@ndaltesnativecembodinenteffdgurei@;, even t hough
taste and fl avour .mael @e di ffereﬁt. 5 In a(ﬁ?rdancE W th an ena‘godi Erent of
the invention, ttrég\der. {5 2 PersRechyeyiEveat @ 49qe P J@t"fﬂ% etgalment is an
adj unct ( sordpfosidresarmdvicRéd dehwedt twilayerd yfthy rﬁﬁ-&brﬂﬁu%ﬁl@%ﬁ@? gsof the
si destream snoke emtted froma burning coéal of the cigarette. The second
active 20np@Eppliedite thentabaggemoditandige and donor netal oxi de oxidation

ate erper at ur o3 RO e PHTSRGHYe e of & aolBle PR o e bk rid ™ "
catal yst. SughereqiorRemAbastitie treaehént Matetial iscasplicdeverconvemtivnadf : i}
conpensating for the treatnent material reducing rate of oxygen diffusion

to a burni nFigsatte@Pehsure t hereby the conventional free 15 burn rate; and
ii) contributing to the oxidation treatnment of conponents of the sidestream
snoke. The adjunct may be any suitable essentially non-conbustible, finely
di vi ded25porDETAILED DESCRIPTION ORTHE PREFERRED EMBODRIMMENTS f| avour and

taste 20 of the i nstream smmke and does no ive off any.uyndesirable
odours in the si PIUGP Bé@.s'q?féreé&‘ ﬁﬂ'l?ﬁ(eiqge mest B@%ﬁﬁist‘%‘ﬂngaat t he

el evated te - ' ' : g ' a high
surface ar eg},& %%wgilsﬂ%séeﬂga e@%ﬁ@t@%@%%é E@}%’Oﬂ‘d %%JQE%@ M{lﬁbgﬁr for
the particl esndke tresinend its actordantewdthahisdayentiony providesa veoy sigsificant

Preferably, the poraous, 25, adj unct ha res W.th, an avera i anet er of
Tess than 168SXRFREdGRNANAGS, aMcuiaIR RGN apRlicq i BgArRlEsIdrsteaPage
di anet eggof s'nﬁtﬂé.t'hﬁé‘]gr%gtrg@ht{rﬁ%rié) nybeirehe 8N .eRff%ftﬁbé&fiaé&oeodPghes with

an average/ di aneter o .5 to 10nm (57t 0100 A). ‘'th zeoli'te base
* material s, tihgubstaptiakcordactwith thesgigaretiemaper of a aigarettentne ratesisbmayo. 5 t o

1.3 nm (5t %elﬁré@ped over and in substantial contact with the cigarette paper of a

cigarette or the material may be substituted for the cigarette paper itself of a
cigarette. When the treatment material is in the shape of a tube placed on
-O-



30 It is preferred that the particul ate adjunct has an average particle
size of |less than about 30p,m nore preferably |ess than about 20 pm and
nost pr e 806 bout 1 umto Sum Non-conmbusti bl e mat eri BEYGHMYOe! por ous
cl ays of various categories commonly used in cigarette paper manufacture,

clays havi ng'l D bsiaieLotact et ndPet Ofk BERLSR hEve Pifdlis ooo”

be used i nchydpped dver 8dd méamaﬁﬁélmtédtwiﬂﬁci?ﬁsbtm_béwtdf@t@gare‘tt@ci ous

met al oxi des nmay be used such as porous nonolithic mneral based materials
whi ch i ncl udBisArrangementaearonits the use gharanyentieral cigarettmand ween al uni num

01, Sueh oL BL SELAcRHIA ARG, 464, BRI BB HEL L0 oS

and other mil bres Xt ur er eof espect of

ceri um ogi deonvéntidwtal Rpitett® imglids \edmiiercially apailible @g;afreﬂt@é ha¥ihggg as a
_finely divided adjunct and as an oxygen storage and donor cerium oxide
oxi dat i on cdebagesrodeaispnyentional pagkiegidansities with cornentiogal grades®d ar ea

compr | se. hi gRoaqP Rfieey PLAt SHARRD AAETRE) I toBRBed AR AR

finely divi dea qopwentomslidigarettepaper havingdhe astaMporesitg i therangelogcul ar
si eves, such as zeolites_and anprphous cgﬂteri als such as sjlicalalumna and

the like. TIRbORb3to FbHEPP &Presta unitsi andsormgtimegasiighiasi tH) tor G eol i t es,
X, Y andgL zenhiibsnitsd aui asites ((Na2, Ca, My)2s[ Al 58Sl ~340384] 240 H20;
cubic), ~3-zeolrTtes (Na"[Al"Si64.~0~28] with n<7; tetragonal), Mrdenite
zeol i tes ( Na8[ Al &Scdmeritionabdightsite filter maynbeteithpr attadherbtd theadgarette in

(Nay[ Al " Si 9s- nO~s ~ 16 H20 with n<27; orthorhon@i ¢),and m xtures  thereof.
b ofor 1 ed 2406 BUS WA QT AeRaINGbA GG SR PO IR0 1A FanyNRRT BERABS o 20

zeol 1 t s whiauhghecral Al Ytk SHAAGER Rl (Bkcd sl QRAOD! © Or gani c

conpounds of suc estream snoke. te materitals provide a highly
por ous st r uconventidnat cigasbtte papet. yCeaheentionahoigasettes haves a cpnventionabf

et SR il 8 P S R S blaba B T2
of f of the pRASHRS'Habobli OJZPntBt HotY 026 Q/%. \/éﬂﬂbHél?éi%]&l‘émg,gﬁgrbﬁgﬂt ip the

macr opor es and m Cropores, e presence of the ceriu OXI er
sui t abl e oxiNtath Amesigaahgee a circuntierencglof abopb2a 1o 36 am, wsuallp @abouhg3

cigarette, conuerts suc apt ur compgnents .into I di zed, conpounds, whi ch
cont| nue t o el PR tRbaGRe TeadaPaist i esst abodt 4 i e GRTRRRY St

i nvisi bl e gapREt 88 nwhi 8bolite 4 nink Gtk 74 tewHich RBS aptéptablediagv el s so
that the sidestreamsnoke is invisible or at a |ow, desired, |evel. The
zeol i t e26mt ¢esislancenhel cigatstiediiter usually hasl adgngthoffaboubibiig abeuhdba: - 14

WO U2/ 2~UUl (!E /CAI'l 1/0132.4 Mn M nM'P[aAl02 b Si02 <cT02] wherein Mis a
nonoval ent fon, M is a divalent cation, 5 M is a trivalent cation, a,

b, ¢) n, m and Thersgaretiesrhaybe tilorehads sriokabk cigatutiedairmay Bediner ti ons,
non-smokable type of tobacco rod. According to one aspect of the invention,
the non-smokable type is rendered smokable when cigarette paper is applied

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

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

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

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



C, m nor p can also be zero, Al and Si are tetrahedrally coordi nated Al
and Si atons, and 10 T is a tetrahedrally coordinated netal atom being able

to repl aNO W24806 Sj | wherein the ratio of bla of the zeol PEFCARIPHR
zeolite-like materi aI has a val ue of about 5 and up to about 300, and the

TS9P il G RS 0 bslet R RIS e BB, 1 €O

may be 15 uw&bt il NowtH Anﬁﬂbhl%hl@rmféréy@ m\feha girédtnfsteRceof aBeli 2% Whi ch
can be custom designed to selectivel E/Q)a Sorb high boiling point material s,

m d boi | i ng 36c¢mi mese preferablyabiouiods k»2Y ing gnsl attotmc@rrpal lengthrofatcan | ead

cararyst colteahERaONfm ARERRIGERY i 3nfF AR B BT i Sbho0 g hout

these | ager 74 mhg Wtwlehssmne t&b@dravbﬂedmunde orrhbfwgém&e filter prafamablypy
usi ng bi nder or adhesi ve be, for exanple, polyvinylacetate,

" pol yvi nyl alh@siblength @fém 1651@ Ml% MM.soya proteins) and m xtures
h f. Th
Choecl’ The oxvoth St AT IFicl, PRI FEAGHAAAUT 1<

the 25 treafahinto privile silestféamenyaienconitrsidge varg cdmparct stlieturexi de
oxidation catalyst is preferably a nmetal oxide having nultiple oxidation

states. |t iPsevpyslycrigaesite waits whtchc%rpwdpétfonﬁgnwt@na} frearbysn rate were net al

oxide ch, ] dto a
nmet al oxtl)de egﬁ%gt%bé&%efa{g%m%ﬁge c%gﬁ)eg ﬂntﬁi | wét @Qé@“ﬁ“ﬁgg@% oxi de
is nost 30 [roph eieabigaretts and el iﬁmtametriyeway a&wmblera nerinddl andodeentiordalr ar e

earth netal oxides series of cat alr%gg g and m xtures thereof The transition

metal oxi de$iZeS/gaettes| AlierBatstosg @@sgeawek%w JNOFR.E/UMPAELNS| st | ng

of 1VB, VB, LA T,

pr ef erred né%‘gl%ntﬁ{d?s{%do%@q%ﬂaﬁ}sg% % lia\/rt ﬁﬁ%(ﬁt@)ﬁpgpﬁ Egottn?s as

transition tepedvige agpamedetiveen tibieandicigaretie. d'hmomrghtmdcessntateﬂhganese
sten. The . rare earth netal oxides nmay

titani rc ana m and tun

be. sol b5 eq STQkH BEYING 10 Aneii0E Branda HORIEE to G 1 PRUCRAT R alses 5

Metal s or n%hgh Q)ﬂl‘él?aéié Qtﬂ(?%“‘;amé"ﬁ ére.'ﬁgy al so be used in conjunction
ag onor et al = oxi

with the oxygen st or e oxidation catal ysts. Such
met al oxi dati on (Teheequatmentnmnadal cpfrthtsnmamtm laasthemmrﬁage,qsargcuiapg 1A,

| VA and t t les | de t atjn d
m xt 3pesmt )r(lé'%'”é‘?eﬁ‘spec? ?'9@'%%?%“@!51 ﬁﬁ%gﬁ%&'{ﬁr}éﬁ sﬁﬁh ?ﬂ? u(r)nx?Se
oxi dation cahalaesh tRé tlhfal sidtard @.ebuwafrﬂlrfa%ﬁtes@lga@neamayﬁeaaﬁ% and in

particular, ceriumoxide. This catalyst not only functions very well in
expedi t2@g ovatarial efrthist invamtian, adthoewitheutreenwentioralisigarefiewaper.per f or s t he

depri ved_ endiEHEn 1be Wb BaEmaREl S B LBET s BRRRLARY R heBp BEs., .

oxi de ( Ce02)f shRkingpidtRiciPalchsafpipasarrPasiiet ivfitecdaiices forgenaesl but when
el evated in tenperature rel eases oxygen upon thermal conversion to ceric

oxi de ( Ce2038itratios aftebacsasmgke &am auvmedegswtgn@camaanmetl@m l& e treatnment

Ferper at ur el ootk ar Hiolfe B 0 Blo=5 afe 2y BarRh ridofiy s o The,
| n addi 25 on trefatraenthmatertl mwuemabped enttpagaaettdsebyca'aadatd cugaretthat i on of
the captured si,destream snoke corrgonents nent i oned above t he oxygen

storage and 0RK{BE MAshines, the freglm Ia&mater@émw ugeq Inelace afthe et al ~ oxi de
formor a prg ﬁ%ﬁtﬂfneﬂ’fc @Hgﬁbgér\ﬁﬁéﬁ‘;@’gr?mta R téf Paf‘d%lpafgttet he

burni ng cigare nver to a orm
catal yti c aotaking nmhlﬁéeocw\eltwatmmenairmawbeo‘ormegt mde d tubehetof orm of a

e S SRl TG ot B bR b8 Bt T
convert s ! arearbaienitnifensl sy sHokiRgRAGBhYERidal EarOkENiiect garet te

to then function as a cata For purp descriBing 30 t
- invention, usgaleustiomanavaytwhile mmmwmmntmahmtmapdélavaWyamd precursor.

minimal, if any, off odour. These features are particularly realized by allowing

the cigarette to burn at its conventional free-burn rate. The treatment material
is non-combustible, readily disposable and friendly to the environment since it
11-



The catal yst, such as ceriumoxide, is used in conbination with the adjunct
material. It has been found that when the two are used separate from one
anot her dYOW}2¥Pbiced apart, non-adjacent layers, the abil PCFGA186RET ol

si destream snoke is greatly reduced. Although in certain arrangerrents -16

WO f12/2~f106_PCT/ CAQ1/.0132~ si,destream snoke contro be h| eved.
br ef or abl y  (REY DR BAYS 1A eyt SETeri41S Sfich 58 BelaRics, RBVa A Ror ftatie)

Thi s can be HpgeRVAMY Qﬁemm@cbﬁiéﬁtfhﬁ*atéﬁél%' THeAtrEatfiitirit ¥ aterial Mmag b Xt ure
with the adjunct, contacting a layer of the adjunct with a catal yst |ayer,

coating t he draignedio bava aa extgroattempersturewhighistrelajivelydowsand peavidgs hi n

Surpri si ng’ SPAERHBREERERD ehdtBrBisHR Inb Besbpoiitele ity i at oo

that mang otligdtweEight hntl iR thé opBN ehel |§$§éﬂllyrhta¢\ﬂhbugﬁ nbﬂpféférré@nthlertabéon of
t he oxygen storage and oxygen donor netal oxide oxidation catalyst and the

"adj unct . Addnay be:adapied forreusendy parmittieg the cigarette:to he reinserted in e

treat ment of t haracteristics of the
cigarette. H@E%&mﬁ# |%ﬁ§§%ﬁ$&@@@ﬁs l?c—%eg %ﬁ%%ﬁ&l n with the treatnent
conposi tion or usHee effiashef the neém@emlrgatemat is ethiadiced bl ing PeRVElse g Of
course that such additives do not appreciably inpact ne?at i vely on the

ability of tiaordlacadiargoniasiwith tha)ﬂga@tterwertqﬁéoaaMI sadfanihghoke. | n

speci fign9 b |ety of
vays) wilon gD FRbRal, BYRRTBPRS bhRniERn B mBs Rl rpe ot £
exanmple, t hcstﬁﬁlammllyrwjavemlthmburm eoamfeadcngaraﬂeﬂmdtemem camsturmbyal t
solution such as ceriumnitrate or ceriumsol to inpregnate the surface of

the adj unct 3fsogptan owbwretéen eﬁlbottaararmfeﬁ&va@wwom%e@&%ﬂda% ream
separat e fi ng,pongs ‘(’:WAT: gg:o‘ﬂhéﬁd‘iiaeH Bfth% wﬁs&c&ﬁo& ge adj unct

material. It 1S par | y pre owders have an aver age
particle si z:egarbttqu)erhddnsdwmc@wrthamhlyrcehmmielnys which haensuffigienaind

Co- i haflPng EAMHor i3 Biatans SraSoibebn Hae etk Sug %@Q@X&Qgei»[‘eil yst
particle ! asBainay hESS MBUGA thd TndtbribyRAINBRIE SotoBY. MSwakd bech 1 n the

art that th ected cat al as a sur to ensure
that the cat@syestmaybemxmzeém threcreaction abhe of the materiajaadiindhei dest r eam

k t It i t al ticl t
han sopm ireRneeot St siahoxdaliet Fedptoas dhs ewppdfad. cfrEe‘?céaEr%sﬂ perly
di stribut ed rﬁﬁte"r‘i%h'lﬁ‘ﬂ‘i‘e EHﬁpé‘%FS%ﬁBébléHéﬂ t"?a |§&%§t&%lr fHct Wtk

conmponent oxi dat i on. has been surprisi ng y fou t hat e cerl um oxi de
is one 2P timgarevwmamgfmlgareﬁanwmneﬁwemnd insubstantial odntabtwithvent i on,

naTel Y 2 A bR RIS SN0 U P R R 9Pt o 2 2
and parti cl gigdrétte, yémuiw{r%dqgéﬁna%/mmth@d&&eﬁtuéhamhﬂﬁurwnﬁoutor t he

adjunct. The ceriumoxide is ina first anount as the catal yst and a

second anpuromnbusties cafdheﬁ@atmﬁnt materialaitis apprenigledinawsayerdhehthenount s of

catal yst  andecneng iataRaiaf BB AIcrel b By RSN RHABRat I L i on 1o
nmake up2ghe wedl@nedauingotheldmokiag iprocassytolperinitrarusiaing &f dise sigapetts | on

di spersion, such as a cerium oxide sol, or the like, and applied to the
adj unct nmat dxefere thegmokarisdipished. 1t is then dried and fired to provide

cerium oxide on tAlgoﬂ)ﬂﬁagﬁgﬁ"&ﬁﬁoﬁéﬁhé%mﬂéﬁ miSEr Ruld ¥YeReliae cerium oxide

particles are fixe
conjunction with "roll-your-own" style of cigarettes which are normally sold in

non-smokable form but when inserted in the tube become smokable. For
30 example, the treatment material in sheet form could have cigarette paper
applied to an inside surface thereof, formed into a tube and with the non-
smokable tobacco rod, such as, described in Canadian Patent 1,235,039,
inserted into the tube, becomes a smokable cigarette unit. The treatment
material may also be used on non-conventional cigarettes which, for example,
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10 . surfaces, such as surfaces of zeolite, the average particle size my
be less than 1 pm The relative anmounts of cerium oxide fixed to the
zeolite MNP ORAHYE from about 1 %to 75% by wei ght based oRCTHAMGLRH

equi val ent cerium oxide and zeolite content. The preferred relative anounts

of ceriumoxide.fixed ta the zeolite nmay, ran frem t10%.to 70%Db

vei gt basedndh AYE hedile Biodife baBaffWalR Pefs ik bRk o b bodrels: o A
preferred meaipshidho cigirkitegwithGe806dd frabibuimn Pites 4eé not pfefeired) Bisrélmdy xed
on the surfaces of the zeolite is described in a co-pending United States

pat ent appl iibaertain ceeumstances bera heedtorsuph eceigaratierunitievey thewgh

Oxi de- Coat e C I terli Il ed Septenber 14, 2001, 20 the
“subj ect mat 5@%4%#8%?@(}&”52}/% oﬁ%ﬁgi'ed herein by reference. Al though a
det ai | edsspeci fi clatdczardaricd With BRsHhbeditient of tHehiavemtidn, Waé Fipg aptivgluct i s
.provided in the above application, for ease of reference, the nethod

gener al | y i reasNReRentdr theytreatraent metesiat isran.adioreidsotrntsaatedal) icapable

ti cul at . : e s ' d
oat ed on ouieerPRYIRbNS EobST3its br s ek Sietth SMREoiB ol 0. (e
total equi vahsRingceddl oftiextidaratis] Tie® betendactivendomponaitds apmsgyent he
nmet hod generally conprises the steps of: i) conbining an anount of a

col I oi dial di Hpeags I denermetahoxidejexidgiipmeatalyst whichcReriRimse dugkol | Ite
o Sper si'h (PGS, Toidael Sdun 3 bbby fateenepitile bapbenta bURiNG ;)

great er t harcod)¥nbyactehg lain oXidation catalystn Suchireledder] axyjert perforis stul at e
mat eri al havi ng an average pore size of |ess than 20A and the coll oi dal
di sper si on Hﬁ@ﬁf@eéﬂn@l@%‘yﬁ particle size of at |east 20A, to W O

_1loa_
02/ 2.100G PCT/ CAI'l 1/0432 Wy b O ' ' th
outer surfaces of theoiieol P@bgﬁ%tm%ﬁ%tr%}@ﬂ%&?ﬂ? rselﬁl\jlrarﬁ?rr?ltér)g{ IO; a'?

t enper at ur esoxygenulifiiision t@ aduraing coat théhgure dhereby dhe condOtignal frebt X t he
cerium5b oxide on the outer surfaces of the zeolite particul ate

resulta

mat er i aqu5 t PYPIAHA@NS free flowing bulk particul ate. This product is

avai l abl e from AVMR Teghinol og iMely to
9 O&ﬁrf{ﬁ%ut‘r%tto b qT&Héii'&h‘%reéjﬁ‘ipé%ggf 60 gﬁégﬁiﬁtdf y

this method, the adjunct sorptive erial may be Il on of
cerium sal t thedidestedinascthdkeat treated to formthe 10 cerium oxide on the

f f th ti,) terial. Th . et al id
oxi dat oncat al ysine aOlBERED s anPUTRTR KSR N oo oS e, TR at ur cs.

usual Iy abOVcﬁviaeaFpor%‘th%!fﬁdrﬁ?dléie\’maitéﬁiall‘%id?ﬁ‘dﬁb§° Rottfech Be HATOUQMR dteOxy geN

functions, nost appropriately, in e oxygen deprived environment around
t he bur @0ng afdhée mdiastreamamydke and doesnotgiverait any undesitabiegdaugsondbet y
| ess than abouyt .200 Coresta

nits and usually l.ess than 30 resta units,
all ows | ow %ﬁ{fesargfvagpprsf iqcﬁ% $ BEYﬂgaltguﬁtﬁﬁlﬁgatgﬁgle?e_ %d oxygen
donated by tiamperaiarss 6f el cigaette dval. athetadjdRctopagiahighsifddd yst s
supplies sufficient oxygen to ensure a gonventional free-burn rate. This

was quite urdieRgedsuslly in excess ababout @G igrefadiunahy imgrderder the particless t han
about 200 Cqpeghaldch siitffbe 48aE3heY miidt be porous. Preferably, the porous
25 adjunct has pores with an average diameter of less than 100 nm (1000A).
More preferably, the pores have an average diameter of less than 20 nm (200
A) and even more preferred are pores with an average diameter of 0.5 to
10nm (5 to100 A). With zeolite based materials, the pores have an average
diameter in the range of about 0.5 to 1.3 nm (5 to 13 A).
30 _ltis preferred that the particulate adjunct has an average particle size
of less than about 30um, maore preferably less than about 20 pm and most

preferably about 1um to Sum. Non-combustible materials may be porous
clays of various categories commonly used in cigarette paper manufacture,
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the range of about 0.5 to 30 Coresta units, wth the oxygen storage and
donor netal oxide oxidation catalysts and adjunct in conbination, is

suf fi ci erWO 03R80¢xi dati on of sorbed sidestream snoke conp&&EiA)IAIR4at a
suitable rate to ensure that visible conponents are not released fromthe

e ot BRSAB Be Hs e Hi B3v okBsoB Bt Femmonpl o 21
captured in ddigniBHbRs Fé&bowmafarmél, Riy dldo bé r@@ﬂﬁﬁ&h&l‘hﬁ%ﬂlgatpdrbﬁs mat eri al

may be used as a double or nultiple wap. e material” may be applied as an
outer wrap osarbon fibremand particulates, Yerioes metalzoxidesmaytheupegheuchbs is al so

he Gt al ystbotas B iaTe e BBl RinBRa it NS tialRttien e
treat nent ”Eﬂtﬁﬁildlm oXidgs, ¢él'|itﬁﬁ69ldé%§ BRI OXGEs 54eWEas almimyetad donor

met al oxi de oxidation catalysts and adjunct, conprise any suitable

"essenti al | y oxide fibraswsiahbasmilteseziraamiurn fiboess andtotheomilledopoaus-eerargicPCT/ CAU

1 /0132 affegt the fl t t |.nst. K d t
give of fany a0 s 4ot TR BrBoet ol del Pl RkOE TS Begpdptnd B 0
non- conbust ijpjsesdpadis GEMINCIBHIAG ol a fivell dividsd hBjucPaREias drRuxyyenvar i ous
porosities, may conprise clays of various categories comonly used in

ci garette paierage apthdenen eariim oxide exidation eatalyshi Othenadjungmatedalsed cl ays

fi br es, 0 HEbERRGH, Efacd BRe-CRARABS Ruch A wCAaBR el anf 26088, S0 e
non- conbusti bl e PRReadjuUBCHMEY s bumtigéhgomsuﬁé& gleavedrptivé armeraisur es of
the burning cigarette coal. 10 The non-conbustible treatnment material is

pref erabl y nwkiehare fop-canaluystipis fiaeldivided oraus pakiculates nsuab@ss normal |y

wbout 1 3 AR n. BB ek Sith 2s PRblids M oAl ARicEES o' "0
paper maki ng guchcssiica/alunhing tandethe like SPherendst prefeyredrareesdtitesi suchlag ng heat
treat nent. 15 such as described in aforenmentioned U Patent. 4,915,117, the

S,
subj ect 18at telicalite ZeRlites,r bt 3adiezonlites: sanipsites UNanceai MadalAlesBinded. A

| ey . . ) e theu )  corbust i bl
2t v mat o 1400, SusEf B LIt NaGSHERT it RRT ORBERORN, ° TR ' ©
o Thon aged. ot 20 an ol cunl ol Lommerey 1y G Lo evanar oo Lhe o gances. and
devel op tgeﬂbgy[@%j@mgl@ ﬁiégﬁbr‘@ﬁ? Bfé?:r@’tweem%ﬁf}@m&ﬂsasagﬁﬁp that is
| ess than am?er?éngﬂ[téﬁﬁﬂzldﬂé ﬁ%ro%é?i??e?ﬁ%s‘éﬂ?@éﬁﬁrobﬁ cporosity

materials, the nmaterial having a po han about 200
Cor est a20ni tzeoliteguivinieh haveaifinitycfon hydiaphpbimand mildbainydrephobiaadrganie t hi s

apor (o caltor ARSI aderesth SOkEL TR AHpBE ol SToHES A gAY ©

non- conbust igyrgud SRAEIIRE Whith Sslbétivelyl 85505 Yankdi 405 0P8 e8hipbneRofconbust i bl e
paper nmay be coated with the treatnent conposition, filling the pores and

resul ting i rsidestessn spwkesithe higbht paraus stiteluregenpeallyreasnpriseor osity | ess

non- combust (BrEoRa(Es Amiohiine JAFRGER AN it Ba B tledarbbes, whioh 111 ng
the por@s arstaneérs offiof tige machdpareen I is\welievsd it tie tapire® ebmpehenissh, for
exanpl e, having a porosity of fromabout .5 to about 30 Coresta units. -20

WO 02/ 2~0U( themassoperes3and micrpporgspindberesendaef theccativim oxideutather
t t t Lal ‘ ' <\l I ' | t d
bore 51 g6 oruftabR ofBiclP oERsR EnBhigh aiberin® driheibunth thimster 00

the tube. Thiohverts isach rapiured compomehts inteoxitizedssorhpowidswhichaontihue
si destream s ce is 5 desired by the spmpker. The

ke at the tube, syrf
- non- cormbust itBI tﬁ%‘ﬂ'@ﬁ}‘e@ﬂsﬁb mager@ég)far%[please as Invisible gases
30 which have sufficiently low tar and nicotine levels so that the sidestream

smoke is invisible or at a low, desired, level.
The zeolite materials may also be characterized by the following
formula:
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preferably for one tinme use only and then discarded. This feature optim zes
the design fromthe standpoint of tube thickness where a m ninmal thickness
is requi %@9"?/64“;9?event si dest r eam snoke breakt hrough on a PSTHAM/OLRE basi s.
To make the treatnent material, the treatnment conposition of oxygen 10
storage and donqr, tal, oxide {.dati atal yst and adjunct may be sinply
sprayed on in a&@ﬁ&'ﬂc@aﬁ&%'gﬁﬁé&%ﬂichni ques both sides or either side
of a non- conpnsieid! € substrate which may be in sheet, wapper or paper
form As shown in Figure 1, the substrate 10 is conveyed in the direction
of arrow 12. TNeiscmpowivalent catlon,s sprayed as a slurry by spray nozzle 16
onto the 15 Su&f“atcﬁ JIO tto E)rovi de a coating 18 which is dried on the
“substrate. Alt 8t I&f \‘39“ ¢t ncorrpositi on nmay be extruded as a filmonto

t he surfgce of Mrash giveRwt @ktiGht her side of the non-conbustible substrate.
As shown in Figure 2) a filmcoating device 20 contains the slurried

treat ment conp8®sbi¢.0h m4and pareinumbaravdrict? ceflesy theastoighiometria 22 on t he
substrate 10 2Q_whi Q is conveyed in the direction of arrow 12. The filmis
dried to provi EOpé)rﬁ i ng 24 on the substrate 10. The coating may al so be
achi eved by a goinl @rorgPednh afiote 2éro,@s shown in Figure 3. The slurried
treatnent conposition 14 is applied as a layer 28 on the roller 30. A
doct or knife 34! gad&igredsirahadrally coordinated AhandGiatgnswandh is then |aid

oo, L DSpeL 1345 4Rty PR SRRRAE syt Bob ARl AT R 2% e
conposi tion can WRetdiPiRIFRIoST 78 oP tHdz60I1M6 Dr tHe 266I61ikeIrfgtefibl, hae a
non- conbusti bl e substrate. Inpregnation is achieved by using the coating

rol l er 24 ofvatigaf abauizhandiwp toaahaut 300, ang the icrapere sigenfihe gealijeiis 30

passed in the.dir j r t U ure rollers 38 and 40

whi ch forcem?wghltﬁ%z%ﬁ% 8@%%%%%%3'41{@0%2{{5%&rate 10 to thereby

i npregnate constilt preofatéd that vafAbo® gradsyofthe tsopptiventnatériit nsaipbé r at e.
-21 WO 02/ 2~00G_PCT/ CA01/0132.1 It is al so understood by one of skill in

t he art 1Phatusesk i Duis inpadiculashyirygwith gsadiests ofi zeglitas, whieh sar bercuskmi ng

processes) : 1 j t pal. of t ] ntion.
In the trans é#&%od;ﬁe%"g'&gtﬁvﬂég,g&g Iﬂg’ﬂgpﬁﬁhr@@eﬁggﬁ@) ’hne]fra %‘%‘Ff%\g \eﬁas heet
may be used rhatdriaigahe lova botliati printanateriald. | This Tahrlead td éaydrs of fhe'zedliget to

the surface of the substrate. This type of transfer coating is useful when
t he substr at@@?@‘é@oﬁr@eﬁ%ihq E%F&mfrm&u'ﬁaﬁg c3talyst capteniplated:py this

composi,t{ on ifisniih RIDSIehably 6604 1BAEAGUANESS Idbre! THAIaPARGHaP! L he

like. A furt ernative’is 'to 1ncor e treat nent nposi ti on
into th2010 thenbedsdundonthe tuben onweapithistisihg dirderair attheshe which.maye
conposition ma¥ be int{odui:ed iﬂo e sulbslriite &urn{sh as a,slurry. Wth
reference t PEIYUSXABPRIE, RRIVVINY » ey Ricghok StarpRes apd cageinor o
stirred by sigyha'gibteifis,idhd Mixfusthefdor. i n the tank 46. The slurry is
transferred ir¥the conventional substrate nmaking manner and is laid as a

| ayer 48 on a novihgjoxygerestoragoand dboormeial adde oxidatiancatalypist t e paper

52. As a resylt. the t Tposi bion i.s d.ncerporated ipn the final
Creatment maioroEA s AES SR Sk Shr P SRR b e < o
sandwi chst herddterntpiitefINTTRE dxyendstbrRRand derobmetalxideolaatiei e | ayers
to forma double cigarette paper wrg{} on tobacco rods. For exanple) the

conposi t i on oaiglysids seiarably aumetal oxisie having myltiplg aidatiofustates. dhist he

once the  wdPETRSHICE hate Sdpfisf AVt hScior Ot nblfeldleke WARh A1 o .

| ayer is sandgiterpdratate\ofthetheningigarestel st cohvekedto sinetdl dkilgray be of

hal f of the thi gl;ne s of conventiaonal cigarette paper so that the double
- wrap does né@Pra @é@?'g@?@ﬁgﬁst@tqlww 9. Hhemataloxde i @ost cigarette

as is ragdi |nrefRRaEl idbted oM fid FaliBHdN FhdtBCOAES and rare earth metal
oxides series of catalysts and mixtures thereof. The transition metal oxides
may be selected from oxides of the group of metals consisting of iVB, VB,
VIB, VIIB, VIl and IB metals and mixtures thereof. The preferred metal
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Wth reference to Figure 6, the tobacco rod 54 has, for exanple, the

non- conbusti ble treatnent material as a paper 10 w apped therearound with
t he coatiMg93848h t he outside of the paper. Conversely, a®CIHAMWWOIR4F gure
7, the non-conbustible, paper 10 can be applied with the coating 18 on the

i 30 f f th dj h b d 54, Anoth
ol tor nat | ve 0408 o e FPRRTE e Fioun 3p bl 81685 ofiroB. ottt e,
sandw ch th%ﬁﬁgée\ﬁéﬁl@aﬁ@ﬁﬁ‘&ﬁ@oﬁlgﬁn%ﬁbéﬁﬁ Bhe thR@aes. Tite A e2ffth The

papers 56 and 5 the internediate coating 18 nmay be fornmed as a single

ci gar et t e wmagtab oxidesonay degaiected fiop seandivma ytigumoendsthe lanthanideer -22  w
O 112/ 2A101 PC%CAO /0132.4 alternative is shown in Figure 9 where the
"t obacco rod BFY & ered with conventional ci garette paper fi 0. Over the

conventi gnal papeyiefdls of nidial m@d@@maﬁbhl@b@l{/ét%ﬁwakow@se&m of Figure 5
with the treatnment conposition incorporated therein. It is appreciated al so

"that treat medanjyrgiion with the,oxen sipfAge-andidpaer mptal @xideeoxidationto rod 54. As

for provi a rigtenee o] plbahcidslion edbbis hCRoR B FBRS MGRE, mRas e oLt o
wrap may be fremigrupé ta, NS pRdimixturebehéreafli Egampledingrdeditd pidtibuminber of

wraps used on a tobacco rod. For exanple, two or nore waps 10 with various
| oadi ngs of Ral@dismaed mixtiresdhenseef-n si des of the wraps, may be used such

Wih anyCof i hose R TeH Sxigen SHtEGE anBARY ofitef oils SRlaiEAicalane! o
si dest r eam sgfitke larthahideunélay orides) Batetiim Baséd and anpatticoar, tériurni garette

15 paper of the cgnventional ci qarett_e, as shown in Fi_gure 9, denpnstrates
convent i onalO%¥d® hhisceatptyst aet anly functipas veRswgH in pErediHng exisialienefe paper

" : : . _ .
ovi cen whi (abtuERorbaRle AaRitialeHl SOWER brféftnk 3o WBsTETBAHRAI Bk B
t here is usufldxygen stoldigeiamtaleleasedn oxygen ideprived ieheironimenty) Bl i ed to the

exterior,_of the tube tq provide the necessa ont.rol on oxygen diffusion
o Gecr dBe qataiie pratenaia e TR AL e gn st (CaaDherh BRebe st 5

Cont : . : ant ) : I
the. for i of rEDle, BRI oo Bl B e 7o burn
at convent i cowigehrupondhermabeayensidn do ceriookide (Bez0sk aks ¢ine barnimg caainor nal

eopl T oant« < OYADRES ST e 1Be 3 e Rhetment mARR) dhe BABIVtRpaRRIAL et | ¢ ut e
for the ci 9%%ésﬁsmgfanlj%fttﬁé‘éle@gfébefé?ﬂ&‘raiuréé %\fﬁ@@irﬁé&n@nkﬁeﬂéﬂmi obacco

to burn at convent Tee- burn rates and gi ve si destream snoke in a
nor mal 28nndwurnTate oftbetogarettenir addition; thet reledsedsoxygsnralsorsgppdits the

conponents 30_.ext.ernal l.y of (o] el er t oba in the
substituti orpaéﬁﬁi/é? °§ﬁ’lat'é886Hﬁ%ﬁ%ﬁ’??‘%‘fﬁ'&%&'ﬁ%ﬁﬂ?ﬁ@é P%gﬁp@%ﬁ%e bei ng
generated. This dgspigtioned boveethe’ ®digenrttoriyel atid d@sorfmhetdl bRigemai nst r eam
snoke production ensures that sidestream snoke conponents do not perneate

back into t Hxidationseatalyst Bayie indtsametal oxidepfosa ena praauirsertaf dhermstek e

flavour and §a%d G, at e tenffeate driRe bhmihGeliHrEtE3s converted to a

25 metal oxide to perform its catalytic activities. The cerium catalyst precursor
may be in the form of a cerium salt such as a cerium nitrate or other
dispersible forms of cerium which is applied in solution or sol to the sorptive
material and which is converted to cerium oxide at the high temperature of the
burning cigarette to then function as a catalyst. For purposes of describing

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

The catalyst, such as cerium oxide, is used in combination with the
adjunct material. It has been found that when the two are used separate from
one another or in spaced apart, non-adjacent layers, the ability to control
sidestream smoke is greatly reduced. Although in certain arrangements,
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I ntroduce into the nmai nstream snoke a significant anount of constituents
which are normally not there in snoking a cigarette freely. The sidestream
smoke cotBOlEA16 nay be sorbed by the treatment naterial , PCHEAREIRKd t hen
allowed to perneate outwardly to atnosphere. There is nothing in the 5

hysical structure, of the treatnent, material.whic ul | rect,. the treated
(F:)o?lrponents amnggg{ﬂssrgﬁ{n ?%'QE%CBH{}B"%E?éc Ef(yﬁdi E{%gﬁj?iy ﬂ’]eg%é‘takygglst obacco
thereby avoi gligariRilly Hojatent efhadahtEmaterit). Thid &t Be akHicvied\Wuso-of the
mai nstream snoke. It i s appreciated that dependi ng upon the manner in which

the 10 treatminglingdhe particulateicatalysidinaadmbgdine with the adjunelo gontasting &i bl e

o fac | 11 anavirel B g el T oty i3 el on BRadeb R sich
processi 59 &hﬁﬁe%ﬁ?rﬁewld cHtapst witingricrT thel foraus Buffacebi/teadj@hstoko! |

_starches, carbox cel lul ose (CMC), casein and other types of
accept abl e drringsabqutrthe desired sypuising sidpstieay sneke contrelrpropertiesy 4t

e cont um 1 ST bR eepRocattRaCRBRY Stae Riteglertis iy fhedlo Siod”
patent appl itodhe eanibiatidn dicthe axygeh Iststage ramanoxygelkioror Mrétdeoider es, fil ed
Septenber 13, 2001, the subject matter of which is herext;ggl ncor por at ed by

reference. Fefidation catglyaband sheradiuact Additional aagitivgs mawbe yseq te futher
conposi 4o dlihcblifie HBHABAPHAHE R Gosttilibh shicke oridileR BltferilaliedbRstiuich as
wat er are also use o dilute the conposition to forma slurry so at it

may be sprayfdhaickrbreiter Sachadditional, aduitivesnnby beanixed.in witth thedtezmiment ade
coated, print coated, size, press coatte['_‘dq, roller coated, slot, die coated,

techni que ofCQIARPRIFH OEUEed Rigeurhere intthe dgastieronsiyRienhiovding @f 25
chni que of ] . f ont . 2
substrat e F{Sqﬂg%é‘tmaﬁ &ea;%daaﬁ/ee dotﬁtﬁ.@Hg?gggbﬂa@w%?hé@ﬁvéu%ﬁtﬁé‘?b%yom

non- conmbust reat ne materi al i range o

about 2.5 glofithé trealtraeht dathpgsitién tdtreat thecdidestrdam tisheoledadspegifics i n t he
range of, about

2.5 glm2 to about, 100 gl n2, Expressed as ercent b
wei ght , 1Bhe SBROUBANS(GICOMAPStiTmAkRe Remblatad in-ayanabeays, st 1006
to 500% by vigdfdie @@-ﬂ\iﬁ'@@{qﬂ riird i%’tgébéa;ﬁn&%tbﬂaﬁqfl%’%nyﬂé% of the
i1e t I ng e for

treat nent conposl t1ron. ese | Oa are repr esent at | Si ngI e
wraps, it i sadjunicimeatecidl maydreespriayed ed dippedhia aaceriurh salttsobitiontsatchl ad oadi ngs

b ided with.,th f .- 02/ 2. ~1.1 OFi
POr Caah ) CETHE piEete BF cBTmean! (h3neladbats i stk dne et riatetel”
normal |y as witeéfiims | Cérium dxiddmaybesiebhirétas Alsparatefihe Fowdsr which

incorporated in the furnish of the”non-conbustible w apper in the wapper
maki ng @Pocds mixed with thedinecpawder afitke adiunst matgrialardt isyrartieulatiyng pr ocesses

i scussed prtoleptie ot felodbdpRTaka B4GU8 Ao BRI 0BT Ha RBo & |
in the rangeaayim apareferbbly iossiprint 203 Bndnflosnsrefarablytalbout aprifo 1 pmto

about 5Nm The preferred relative amunts of catalyst fixed to the adjunct
may range fraHmipensure nlimate syxingnd ga-etirgling of the saateralst 10% to 70% and

even nore prefer : 9 ' t ot al
equi val ent cat al 3@% X%eg‘%eg%}jqu'ﬁ&é)%é%%lg gt(riﬁd 8%@%@%%9%# ?’i%gff%%fér\ggf I ous
enbodi r @ént st igfappreciated:y bne skitledtin tve artghdtihe isehted eatadysb hasias
denmonstrated in the follown xamples. It js not intended, however, that
the fol | owi riRyracgAieayvhichis Cz'h re F'Fﬁttthﬂgat%yf’ctl?ét'% SHES BIRf t he

appended cl ai ; T | | Fhi of a
tube, was plaéa}(;égablgﬁé g{ﬁgﬁ?lérag@gs{'g%%tr%%con kaerc?é ﬁ?@?‘ﬁeﬁ'?@%@ teﬂplgper of
a convent i orcétalysigartitiessizébeinggreatenshamw B0ug in cedainmmbodimentsy lif thee f ound

Hroroosi g ARSHRUSHR RGBS A RoRe b SO0 Boei e artaoeos~ "
Bondi ng 3@l aysidéstidarh 4Rf3Ke ©mponent oxidation.
it has been surprisingly found that the cerium oxide is one of the few
oxides which can perform both functions of the invention, namely as an
oxygen storage and donor metal oxide oxidation catalyst and as an adjunct.
The porous cerium oxide particles can achieve the surface areas and particle
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30 10 wt % Cerium Hvdrate (I nmarednated) 100 wt % Total plus 5 wt % Cerium
Hydrate (Coating) -25 WO 02/2.t00fi TABLE 1 Sa_

npl ePor osWO-0R2H0est aUni t s111. 7210. 039. 847. 658. 367. 01- p. 1 PCTACA01/01324

PCT/ CA01/ 0132-t 5 The prepared cigarettes were snoked in a standard snoki ng

of 0 o 6. RIS fof M BHLAR < ok botiia e Fiped B Tl amditRs os

Tare:or ovi (g S SHdE oSt BB ag Jie shEpe “f%‘é’%&*%%“ﬁfﬁ%aﬁ*ﬁf‘éighi e
Vi sual 0- 819S&¢h 8meusis afthe.cepiusnoxide. MSSOn@@eOevaﬂygﬂith thezameunts~ . 2 The
reasur | ng.  SEkIRDES eaflel PO GRIET it Bpiave wihyanés R GhiG ke
emtted and RiERTOH B r%R@ uph Stét‘éﬂoa@ﬁfg“ ts clearly i nd| cate that all

_conpositions 1 through 7 work satisfactorily in that the visual rating of 2
or | ess for sidesthecengnokay bedatnilated as a@wtmd;apmmptsabh@s &Readi ngs

of around 1.2 or less are ﬁ dere e e%ﬁl onal d| n s of | ess
Chan 520 1 iariim &S, S8 orBR Thchid apBli 1o matelat S ascroke. -
WO 02/ 2. ~Q | fadfifel/ e tHehldiad-afdifdd-fo proVite ddriRmh BRidle oY étﬁ*acésrbft he

shape of a tube) was placed on and in substantial contact with t
ci garette paperadiunci naatetishtWhenithe icgrtet exide partinies arefied '@rathBCit r eat ment

material,,are found in , TABLE 3. E TABLE ai ns the
Fol low g SRS ePULAS ERceriPt s ihe ayeladd orteld 165 MRVBE Y5 10 wr o6
Cal ci um Si | ithahe uhe ThertdaiRRNambante hcetRlinbiidéaixet i thd zublitewray mgé/dr ate
f1 mar egi nat ed) 100 wt % Total plus 5 wt % Ceri um Hydrate (Coati ng}

from about 1% to 75% by weight based on the tofal equivalent cerium oxnde

and zeolite content. The preferred relative amounts of cerium oxide fixed to

the zeolite may range from about 10% to 70% by weight based on the total

15  equivalent cerium oxide and zeolite content.
A preferred method for making the combination product of cerium oxide
fixed on the surfaces of the zeolite is described in a co-pending United States
patent application Serial No. ,entitled A Process For

Making Metal Oxide-Coated Microporous Materials, filed September 14, 2001,

20 the subject matter of which is incorporated herein by reference.

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

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

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

30 the amount of the colloidal dispersion being sufficient to provide, when heat
treated as per step (ii), greater than 20% by weight of the cerium oxide, the
zeolite particulate material having an average pore size of less than 20A and
the colloidal dispersion having an average particle size of at least 20A, to
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TABLE 3 Sam | ePorosity | CorestaUnitsl121.429. 737.1410.9512.3 6_ 13.3 The
prepared ci %arettes were snoked in a standard snoki ng machi ne. 20 The
anount of WOildR¥0Peam smoke was quantified visually on a s®TECHN/ 3% 8, 0
bei ng no sidestream snoke and 8 being sidestream snoke as generated by a

' | Ci. T . . f I : i ded
e 1ol ows. i POYERH fieyBoy. 8 Copids) Msbefaibd GnaBl e iakRs o b, Jegng ' o
Sanpl ePuf f sSagkest ream Vi sual 0-8170. 228. 30. 237047. 60. 4580. 8681. 4 The test
results of Table 4 are based on an average of 3 cigarettes 5 nmeasuring the

number of puffs of eacl) ci gheatireatingthesivrey firsinatiepmeratires belownd

Fhrougn 7 worodZAEESnd oy SRS e IBT ol theJesr AMRRMA " o
si destr edn soxide onhetedutonsurfaceersfitie zedliteqeetituialecmatiaid] togsrovilear rged 1. 2
.or less are considered to be exceptional. Readings of |less than 1 10

i ndi cat es anflewipgdulk ppdict#atei bl e stream of si destream snoke. Al t hough

| cates arfle#iAgsu ible st ) | th
Getail, it wiil DEERISHURtIE sVANAR (0 ARIR TRERNORERE, IR GTEIAN, 21 on

may be nade Chpadi.CAlternhtiviely de this metbod) then ddhenct sorptiveoinatdrial meweie i on or
the scope of the appended clains -28 WO 02/ 2~00G CLAI M5 PCT/ CAO1/11132. ~
1. A | ow si ddipped dnasebrtionefeariin salt apddrisdapdheatiieated da20m Hitacco rod

and & nofly ComiRh s b4 K EBtkedahb Sopiite MBldhel 00 Viereln sai d o

treatment” matertal has a porosi ess than abou 00 Coresta units and a
si destream snoke Theakygen stovage antidomoe avgial oxidg pxidationdatalpstiion, an

oxygen storage and donor netal oxide oxidation catalyst and an es tially
o Conbust | GARANG REIS)SRDEBRHIBE A6 BIEVBLA tererstirass drHaly Abpve OB C-

catalyst . 10sgmrifdif3 Fhd Bo8h Gl that the HGHAR6A cghEn AMURMEPHRISL D! ©

treatnment materia s a porosity of from abo resta
units. 3. A apprapdately,on tlee axygen deprived envimindnentjaraand kees bamirgy eoalge
particl e15s | Z,Eltr?c;uglhe e ttrga men ?#atteﬁgl? hranving a porosity less than about 200

Coresta units and usually less than 30 Coresta units, allows low amounts of

air to diffuse to the burning coal, the oxygen donated by the oxygen storage

and donor metal oxide oxidation catalysts supplies sufficient oxygen to ensure

a conventional free-burn rate. This was quite unexpected. A treatment '

20 material, having a porosity less than about 200 Coresta units, and typically, in
the range of about 0.5 to 30 Coresta units, with the oxygen storage and donor
metal oxide oxidation catalysts and adjunct in combination, is sufficient. The
oxidation of sorbed sidestream smoke components are at a suitable rate to
ensure that visible components are not released from the material. Any

25 components which might be visible on leaving the material to atmosphere are
either further converted to non-visible components or are captured in the
material by sorption. It is appreciated that the material may be used as a
double or multiple wrap. The material may be applied as an outer wrap over a
cigarette having conventional cigarette paper. It is also appreciated that

30 depending upon the porosity, certain combinations of the cafalyst and adjunct
work better than others.

The non-combustible treatment material may, in combination with the
oxygen storage and donor metal oxide oxidation catalysts and adjunct,
comprise any suitable essentially non-combustible paper which does not
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15 4. A cigarette of claim3, wherein said adjunct is a high surface area
material with a surface area in excess of about 20 n¥Z/ g and an average
particl e %P 9¥2W¥Peater than about 1 wm 20 5. A cigarette SCTEARM RS
wherein said adjunct is selected fromthe group consisting of clays,

i al | - ible . mlled.fib Li thic ni |, b
rateri as. 8RR EYbHEATd Bin el e Beireal S dndhuos Bot 988 o g
m xtures t heéfrphrr;ldlaléiéﬁolefbgauwrrﬁmbesicﬁéstréﬂ Yapouréh Suehomatsmbustible

non- conbusti bl e fibres are selected fromthe group consisting of
zi r coni um f i seatmentgnaterial asfemred ko paper, heving \ariousi parasitiesimeyeof . 7. A

i tt f L. wh i i [ ithi i { i al 30
ar 92l et adcoTBERE Rlavi BByl etedBtES soInpol b B e ERb R o
oxi des, a@ri grandfadiare, 30eh Hsthe beatdrie days or #8ated\l&yslRaVing vk slitfab& T/ CAl |
| /0132-4 8. A cigarette of claim5b, wherein said zeolites are represented

by the fornuakeasm Nor-opphustible casbon omtedaly such agiearkemfibress and geravigl ent

and p are nuleletifidhes SRR s ahaf s HEbeRd. TR hifcohmdn ™ 1,
or p can al spaper isgphysically atsblSat tHecelbedtioatemperaturemof thertairaihgAl and Si
atons, and T is a tetrahedrally coordinated netal atom being able to

repl ace Al ofiggretteypealein the ratio of bla of the zeolite or the

ceol 149 ot erhalrorimB e oind, D B bR g,

m cropor e, size of e zeo 'S e range o 0 1.3 nm(5

to 13 ~). 9. sHestivhere!the shicet hryrhdve atiticiaigsssrirthally i theerargessflaboued from
the group consisting of silicalite zeolites, faujas|tes, X Y and L

zeol i tes, beP&48B) Hpda about Renmdtneeioeahly net excasding gbpukt MMAN i xt ur es
oo o LY SR B el SRR BB pligimlife 1
claim 10, whprozesseswithpat heatteeatment av by pyecetsesttvolving Heas rebimentabout 20
oo & GREReAeRbasag irennds 08 RESHTAY il TbhlSeler) 1272
3oL 6 R B SyoERSRES Sl AR BT IR, A s, e
adj unct. - 30compasitiph is-riddelup which includes the inorganic non-combustible active

materials, non-combustible fillers and other combustible organic components.

The slurry composition is formed into a precursor sheet which is then aged at

20 an elevated temperature to evaporate the organics and develop thereby a
porous structure for the sheet having a porosity that is less than about 200
Coresta units. Unlike non-combustible, high porosity materials, the material
having a porosity that is less than about 200 Coresta units requires a lower
concentration of organics to achieve this porosity. In another embodiment, a .

25  very high porosity, non-combustible paper (greater than 200 Coresta units)
can be used to make the non-combustible treatment material. The very high
porosity, non-combustible paper may be coated with the treatment
composition, filling the pores and resulting in a lower porosity treatment
material that has a porosity less than about 200 Coresta units. Subsequently,

30 alow porosity, non-combustible paper may be coated with the treatment
composition, filling the pores and resulting in an even lower porosity treatment
material, for example, having a porosity of from about .5 to about 30 Coresta
units.
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PCT/ CA0O1/ 0132~ 14. A cigarette of claim 13, wherein the relative anounts of
said catalyst fixed to said adjunct is ranges fromabout 1 to 75% by wei ght
based on WR&2R¥Ve| equi val ent catal yst and adj unct cont enfPCT/ICAYINEI24 A

cigarette of claim 14, wherein the relative anounts of said catal yst fixed

Lou ol ent. oat ol QE@ ohERA IR Insh feb Lombyistlie e dnian vaieridlmpl be '
wherei n sai Qié‘szgé vi@%ﬁ&?&!’ﬂf}é%s’éhén réos. dié)alsﬂh‘étllk'égto ermlt

transition oxides, rare earth netal oxi m xtures thereof. 17.
A cigarette soime bidiestreem Meketmpeunelaierthmm tba tu’eearrhwactem meay beel ect ed

f h . i i d VB, VI B, VIl 15 1B
moen o ang HEEBEWRRD e ellr it oPiiESrea sratke b e fhod suifacs s,
transitign ra%tsaiedcwtﬁé e*,rﬁoﬁea4 exieeHort-LOMLEALIE RTRAR KRGS Bbsiiictes of

I ron, COpper SI | ver, anese tl tanl um zi rCOﬂl um Vana I um an

"tungsten. 2r etarahlydogane ime wse enlyiandiBenwiscarded s Jhis anrelqntlﬂnzeﬂat al

st oni tedhatSER r@imne sibRicid s08e Bl Rsdndied Mifni ifickitss & 1"
scandi um ytréqum td éfé\}%@l't‘ B@%sﬂ‘ébﬁ‘!‘ $mekel bféaik*th’rbﬁghtd?ﬁé %ﬁfgle dde bAsikl garette
of claim?20, wherein said | anthanide netal oxide is ceriumoxide. 30 22. A

cigarette of cl aita makeihetiiatment anatesialthedreatment camposidionafoxygenl i te as

53 Canes ' storag® and M At id dkfiin Saéy 450 AR B BE sPP T ayer of

zeolite. 24.spfayddien @i becedanté@withZtanadreriechnigaes betdides lor @ithepsigei ses
ceriumb5 oxide particles fixed to surfaces of zeolite particles. 25. A

ci garette ofof@ nenrcombustiblessubstraiwhichanaybedn sbeetiwvieRPaaer PADIADENy st i s

used W|ths ) d from
the group o om@&@wf%‘lrrg?l Iﬁéél#é{{atgmqé Cﬁgpﬁeﬁmﬁgﬁqﬂﬂgg%ﬁ%ﬁ@%arth
nmetal s, met a2z Theoogipasitionl 144s spydyedias amluﬁrylbyfspfdigehcﬂile 18Gontd the garett e
of claim25, wherein said selected netal or netal oxide is platinum

pal | adi & &ystrater1 e providsa seatiag 1§a/yw§la.t%ﬁﬂ%tpaéhe§ubs@ateox. de, or
m xtures thereof &j{tﬂeﬁn%ﬁvel? tﬁb%%@@mos&{mgkﬂe;%)é%udgaeéﬁbml dcnltéﬁlie amount - of

ceriumoxide in I eat’nent unct and a second
amount of saudfaceof botly sidds oreither eludtarofaheraoh copnipestible substrateaiAd cat al yst .

from about  SHATGNJDRUEE ScRblbgoRMIGHPvEs 20c ?é‘ukgiﬁéﬁ SR FBRLTERon. 20, A
ey
20 WhICh is conveyed in the dtrectlon of arrow 12. The film is dried to provide a
coating 24 on the substrate 10. The coating may also be achieved by a roller
applicator 26, as shown in Figure 3. The slurried treatment composition 14 is
applied as a layer 28 on the roller 30. A doctor knife 32 determines the
thickness of a layer 34 which is then laid onto the substrate 10 which is

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

Also, the composition can be impregnated on both sides or either side

of the non-combustible substrate. Impregnation is achieved by using the
coating roller 24 of Figure 4 and the resultant layer 36 with substrate 10 is

30 passed in the direction of arrow 12 through pressure rollers 38 and 40 which
force the layer of composition into the substrate 10 to thereby impregnate

constituents of the treatment composition into the substrate.
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30. A low sidestream snoke cigarette unit conprising a cigarette with
conventional cigarette paper surrounding a conventional tobacco rod and a
non- conb ¥PBR¥Y6 r eat ment material surroundi ng and bei ng SEBLAHMOIREI Y in
30 contact with said conventional cigarette paper, said non-conbustible

whorein sai d non- ki BRGHEEtePA By e SCRILA B Srt bRl VAks SR RBeng o

about 200 Cospebasdy)induding tl%ﬁsfbrtdo%ﬁhg?ﬁécéé%!&oﬁi B USEITIririgRing the
conbi nati on, an oxygen storage and nmet al oxi de oxidation ca aI st and

-32 VDOZImeatommrlwﬂhemmloan Ieébehanalelrycoabmgpmﬁasstawnydar nely
di vi ded poro arti.cul ate, adj sai a A CI tte unit
of "ol ai m 30.SHark Bk pler stiBpRLANGHE mavhe LRed 6 ReRslel st edptindtriaPGEifion
conventi gnalfréiapRe %ﬂﬁrwaﬁh%bt tetHeed MR efofhaRaBEtrd. TRk @ypﬁ‘bf trardsfer A
cigarette unit of claim 30, wherein said treatnment material is preforned

“into a tube cm\tin'gsuﬁefuhmendhamubétramrmetmsenob@adﬂyaccgptrtbmrellvm th the

33 A ci gar SEUG A GrRBPElinf ae' G ekDsichl Sho AR cnBRAEATTR orifal ARkl ",

porosity of dftpajigeout 0.5 to about 30 Coresta units. 15 34. A cigarette
unit of claim30) wherein said adjunct has an average partlcl e size of |ess

t han about 30p. mAfuther Jtejaative is tainqorperaie hetreatmeniagompositioniintelthenct i s

an averdge. JAnRARREREhs fogrilauib i e S ke TN ARV %o
claim 35, whss mitibdtieed t6 the Behstrate IRinfsH 8¢l afsl@y.t thoreferenes e Figure ®, Of
clays) essentially non-conbustible nmlled fibres, monolithic mneral based

materials, hetbgérﬂatmenycﬂmwoswﬁﬁu@ the fusnishi42iststiregdnnstirrerst t_oefénmnaasl and
et e Rk BRI} Syl b B8 cotBEb R SEbGeAED, (% S

sel ected fr e group consis uj E es, X, Y

and L zeol i tmakmgehanm:nd iBdaid\dy d¢nydrel&zew birheving £chvapsr §0 wesformche
m Xt ures thereof Q 38, A cigarette unit ?\ehtd ai m 35, wherein said
cat al ystl9i s TQSP“W@I?QW%@P@%&-’% iALA seelt r%ﬁ#"ﬁf@ﬁﬁﬂhpoﬁﬁpﬂ Bl e size less

than 0. M <3gore e TR TTSHTA MAbAA AR bR 53R phollto! /a1 m

35, wherein sai a partrcle size m when

sai d cat al ysAngthet altématme & fo sativich the freatesenticommpabitioh be’mteerﬁndm A
cigarette unit of ﬁq m 39, wherein_the relglve anpunts of said ' catalyst
fixed to sa&P"&'&'ﬁ} SVQStF%ﬁd@éerFrt%FHrgbBlﬂo § GIOAERMLNARGRS WIRP Yhsed on the

total equi vahaRted Add. Ydr S@ndE] R CorhPoXifich may be applied such as by
20 spraying of Figure 1 on the interior of the outer substrate or the exterior of the
inner substrate. Once the two substrates are applied to the tobacco rod the
composition as a layer is sandwiched between the two substrates. Each
substrate may be of half of the thickness of conventional cigarette paper so
that the double wrap does not add appreciably to the overall diameter of the
25 cigarette as is readily handled by cigarette making machines.
With reference to Figure 6, the tobacco rod 54 has, for example, the
non-combustible treatment material as a paper 10 wrapped therearound with
the coating 18 on the outside of the paper. Conversely, as shown in Figure 7,
the non-combustible, paper 10 can be applied with the coating 18 on the inner
30 surface of the paper adjacent the tobacco rod 54.
Another alternative, as shown in Figure 8 and as previously discussed,
is to sandwich the coating 18 between non-combustible papers 56 and 58.
The papers 56 and 58 with the intermediate coating 18 may be formed as a
single cigarette wrapper which is applied to the tobacco rod 54. A further
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41. A cigarette of claim40, wherein the relative amounts of said catal yst
10 fixed to said adjunct ranges from about 20 to 70% by wei %ht based on the
total equVQ4R2Mcatal yst and adjunct content. 42. A ci gaf&i{Atfii24of
claim 30, wherein said catalyst is selected fromthe group consisting of

45" ci gar crtanafifd o EiTrEAre dydRiP e ltR 1Y s PAR Y Gec e e
sel ected frogarventiohallgigartiel sdpar®00fOv thecopiveationdl papBr 60ks thd Ford | B,
VITI) IB nmetals and m xtures thereof. 20 44. A cigarette of unit _claim43

wher ei n sai decembustible &ieatreeal paperdi2 okFigure:8 with thedreatmeny composiinsi st i ng

- andr ungst eninebBrataifein It Ebpr MR RE et AP P AP L et T
met al oxigde appligdadirettiyde thd Gobascoirgdm@ite unit of claim 42, wherein said

rare earth netal oxides are selected fromthe group consisting of oxides of
scandi um yt t ri urf\s issappresiaied by ane:efi skilbindhaiakh the afaramesiioned 7. A

oxtdo. -4 PiReSusTo PERIRTEE 5esFedl SRaRE Rerfndl RmBlHHEn WinfF L "
47, wher ei n seottocewrapTRy Istevaredith respedt td thre adirggsasrovitied @t thect . 49.
A cigarette unit of claim47, wherein said ceriumoxide is provided as a 5

| ayer adj acep¢mper af WEﬁF@rUQﬁd o 8| tphacca;tpd. At exarapiee W PF Mgre Wrapsh 47)
wherein [ g elpm: ' i i ' Ixed rfaces
of zeol 100 pullfFEiBkS IREGRYSY ERONTRIASR, B Sl iies of 15 wnghS I 13 P
or netal oxigsedsiclathat the adingsto orse sideds veducegiambking coatinxapigicasiend

metal or netal ,oxide being selected fromthe group of oxides of precious
metals, tran®®$®n netals, rare earth netals, netals fromgroups 1A |VA

and m xtures ther ) hﬁﬂ?ﬁ ' i y 1 said
sel ected net al or%taa&%ﬁtﬁgg@icg p aﬁotr?ﬁannglqgggicélﬁkﬂ%@ége@nﬁéﬁh e, iron
oxi de, nagnesitestreamdenoks iswartuallyi eliminatedri At theesamér tineothe bigareiteci garette

it of claim30, ' o] I t of ' de in 20 id
(T eat mer® CoRRRtof o cobvediane) Bleare. A5 Mo L UL BuRTBRoEaRa cer i um

oxide in sai ghiyehRbABIISHATEASIACIEHIES 678h thodPinesion-Bdmbsabléqiapiere uni t

of claim 30) erein sai eatment material conprises fromabout "10%to
about 500% blyasvaipgpnosityflesathan abeut20t Corestaunits.on. 25 55. A cigarette unit

o M50, T gy i R LRSI oSt

furni sh Conpﬁlébédi en tﬁ@%idﬁéﬁéﬁh%isﬂﬂs@ll?%ﬂ‘é‘dﬁm itphbér hRafdTtthapker i al ,
with a porosity |less than about 200 CoresSta units, for reducing sidestream

smoke el t eapplieditodhe extariag of thentubiet te, provide the necedsarygendiot o wxygen
comprising. kit GARS Wabtédke Ale-BiMPRle Bh RRe Bl e 1 s Widbiredih & - 35
smoke. Contrary to this, applicant’s invention provides a treatment material in
the form of a tube or wrap which allows the conventional cigarette to burn at
conventional free-burn rates and give off sidestream smoke in a normal
25 manner including that generated by the cigarette paper. Also, the applicant’s
invention provides a treatment material that may be substituted for the
cigarette paper of the conventional cigarette and allow the tobacco to burn at
conventional free-burn rates and give off sidestream smoke in a normal
manner. The treatment material treats the sidestream smoke components
30 externally of the cigarette paper (or tobacco, in the substitution case) and
decoupled from of the mainstream smoke being generated. This decoupling
of the treatment activities from the mainstream smoke production ensures that
sidestream smoke components do not permeate back into the mainstream
smoke to affect appreciably mainstream smoke flavour and taste nor
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WO 02/2~A)1 PCT/CAlIl/0132~ oxidation catal yst and an essentially

non- conbusti ble finely divided porous particul ate adjunct for said

cat al yst .W8P220006 yr ni sh conposition of claimb56, wherein PATECAUOIIRPst and
said 5 adjunct have an average particle size | ess than about 30pm 58. A

furni sh conposition.qf .claim57) wherein said adjunct is.selected fromthe
o oup. const SATRIUER il 15 Malbeant aridie p ALSHARL Buet B ERasitiéson or
ceramc fi br\ﬁﬁichra?eqidrmaug not fifdralin BARRG 'R CRjareks freBRS ETHd Silby¥treay 10
conbusti bl e activated carbon) zeolites and mxtures thereof, and said

cat al yst i s srepke cemponenis maydreosqrbed hyitbeitreatraent materiali veatedtand oxi des,
rare earth tal ,oxi des and m xtures ereof . H9. furni sh,.conposi tion of
e m os,  wrBpBiaCUEAHR AEtmaRS biiMiely 18 gifwsonete. arastede BRLTRERT A « ne
group comsi Sy strastiAe of He Featment YRateWBl wiich whiig dirdct the trEatelt al s and
.mxtures thereof, and said rare earth netal oxides are selected fromthe

group consi stamponrgntsandgesuitarigeadtiamprogducts bagk intonthesciparstiedobhaecand

Thines |08 Al v AGRECHERRN L Bsblaf Rl Er S o1, o ¢
conposi ti on hainskedim §mbken to a non-conbusti ble wapper to produce a

non-conbustible treatnment material with a porosity |ess than about 25 200
Coresta units, fdiis appreciaded thatslependingrinan ei maaaer inowhish B8 ni ng

ot or age 0o TetmRatepoRRACs yetd AREHBHIR o MR TebR s n
combust i bl & Varioels\proassiag aRie s mutdsHeRIGT maY bBTeqiirsd trtadilkatbahyst . 30

62. A slurry caonposition of claim6l, wherein said catalyst and said
adj unct havePaticdae arplicatigniofdhe treaimenteampesition., Such popcessingaids \Wo

02/ 2006 PCT/, . kg r i £ 0.6 rein said
adj unct is s'gﬁg§% gﬁ%‘#ﬁﬁngé&&é&uéu%hoﬁgﬁg&?wglag&ﬁ(ﬁl’aﬁé?dhe@&é%ﬁggﬁl y

non- conbust i rakthyircelidse (CRIB), casair madiathér types bf apceptable gluss nearusbased
mat eri als, essenti a{h‘iﬁﬁ( non conbusti bl e activated carbon, zeolites and

m xt ur ed 5t hdypes of bindina.claysdnartfillers; whitenerss vissgsity mRdifyINgAGRINS BRI st i ng

of transiti ' ; r | .M r eof .
5. Aot ur 1y 0r8Hs atBafith dCARARYNTORES Bhd HEOBTEC I RS S0k AS TP,
eﬂrg \S/Iell gct i(ﬂévsloldlbedlhﬂ L!;Sopqlatemagpﬁn_a'ting Sériab*\lodesf ;)f g(rjoup_ | exftitledyB,

: : M1, als apd mxtures, there sai d rare eart
met al oxi de&‘ﬁ?@.‘%{@%ﬁ@)@ ﬁibﬂ'ﬁ% f@%ﬁﬁ?ﬁﬂ@d&k@% q'l'%?%gf' thesriecignatienalyi um
yttrium | angheniisRefétyiheomoratdty-fefsrehbE! Pehetrating agents may also be

20 employed to carry the composition into the non-combustible substrate.

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

25 substrate.

Desirable loadings of the composition onto or into the non-combustible,

treatment material is preferably in the range of from about 2.5 g/m? to about
125 g/m?. Most preferably the loading is in the range of about 2.5 g/m? to
about 100 g/m?. Expressed as a percent by weight, the non-combustible

30 treatment material may 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 wraps, it is understood by one
skilled in the art that these total loadings may be provided with the use of two
or more wraps.
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65. A slurry conposition of claim64, wherein said catalyst is cerium oxide
15 and said adjunct is a zeolite. 66. A slurry conposition of claim 64,
wherei n S4P@234%6ry conposition is incorporated with sai d BSIEAINIBH about
10%t o about 500% by vvel ght. 20 67. A non conbustible cigarette materi al
for use on a sno acco ro rett for reducin S|destream

bl e
snoke emtted fro eas'gﬁﬁ ?ﬂ'@ WB@? éet'ql'l?t' {Q‘]|§|U5ﬁ§\;\9-|' ﬁ@r sity
I ess than akgater QWtﬁétc%rﬁﬂbéiﬂbrﬁ”%é‘sﬁir@%b Bethé tbﬂ%ftﬁ@flfrmsh

conmposi tion conprisi'ng, in conbination, an’oxygen storage and donor netal
oxi de oxi datafdie nanedoyshustibie wnameree:tlwwrappe;r mekingroosss, loirds toatedy

di vi ded porou articul ate adjunct for said catal arette paper
ot "ol ai m 67 OpGTS ARSI SRR odiie dpsesi dribraatategint BRhge
particl essi Kﬁ’rabﬁéﬁ b%/ haﬂoaéﬂﬂbreﬁva'ﬁh ?rﬁetﬁBdséstlQrﬁfs%bHEpréﬁ@@élfy()f‘l'tfé ai m 68,
wherein said adjunct is selected fromthe group consisting of clays,

“essenti al | y prefereashanarage particle isize foathsoslusy is r the nangemf@é)putranm ot hi ¢

mrerel S SFSBLbeha RSP BHY B8 Ao ARATAEC o PR 012

catalyst is rél%ltleétawbdritg f@fbb%l)@ﬂ’twéd Q@tﬁé aa}unat ﬁifagtréﬁgé fidn® BbBBt #d5 toxi des,
rare earth nmetal oxi des and m Xtures her eof A ci arette pa?rer of

claim69, wid%i mos%lpceferaab\xfrpnbabwtw%@ﬂaafs andeevas me@refetahly eMyr oup

e ur 0109, Hnolf 208010° 0ok B RelofEnadh ol e Yol aadvalent cafhl dhie? . o' 1o

group consi gdjurct@ontefitdes of scandium yttrium lanthanide netals and
m Xt ures thereof 10 71. A cigarette paper of claim70, wherein said
catalyst is ceriumoxide and said adjunct is a zeolite. 72. A cigarette

paper of cl Wr ein said treatnent conposition is 15 incorporated
wth said p bout 10%to about 500% by weight. 73. A low

si dest r eam snoke YeleteR and a
non- conbusti bl e t-qu*e'g?{r';g%{’)?c’??erl ﬁsétﬁg?a@gl&ﬁgggyé)mgp{é&ﬁ sal oétﬁg’eat ment

mat er i all Shasidestreans sinokieds denfonstabed in theGolowiagtexamples. dtris nat 20

si destream snoke treat nent . cQ Qn co in i n conbi natl on,
oxygen st or d4engdad, Q@N%Yermﬂiaéqﬁ%i‘?l R eya pﬁﬁ?% igIay way, nge@stgﬁtl ally

non- conbust iPL&dhi dFeh aglp\éhggg cRieus zeolite adjunct for said catalyst.
-38
A2 AL A A A ALLALLALLA A A A A ALA[LLA[. A Ah. AU ARA. A A Ah. Al A{. A A A A.

AA A . A Ah. AV Ehg /s#v$
#Qzupj e_ZY| m%&-f-caq ga] iR\i;.] \éa] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] capca U] C’\aﬂ@l]réé\‘}ﬁ&t%ét’\eﬁapllﬁm i¥apd 6fa tube, was placed on and in
f D[ Ah$07?n) o1{vql gb] X] c] ca] éca] cal ¢ éﬁaa] ca] ca] ca] caj ca%l cal] ca] ca] ca] ca] ca
] ca] ca] ca] c&ubsiardipt epntartwite dhe sloasgitenpapgrcef]a aonrvgntional cigarette.

Compositions for the treatment material are found in TABLE 1. Each sample

listed in TABLE 1 contains the following:

25 15 wt% Processing Additives
40 wt% Filler Clay
10 wt% Calcium Silicate
5 wt% Bonding Clay
20 wt% Zeolite
30 10 wt% Cerium Hydrate (Impregnated)
100 wt% Total plus 5 wt% Cerium Hydrate (Coating)
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100 wit% Total plus 5 wt% Cerium Hydrate (Coating)

15 TABLE 3

Sample Porosity (Coresta
Units)

1 21.4
2 9.7
3 7.1
4 10.9
5

6

12.3
13.3

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

&@%%& kg{jl 8%('@})%) b%a Eb(a)%ggb &% an average of 3 cigareties

measuring the number of puffs of each cigarette, the sidestream smoke

compositions 1 through 7 work satisfactorily in that the visual rating of 2 or

less for sidestream smoke reduction is considered acceptable. Readings of

around 1.2 or less are considered to be exceptional. Readings of less than 1

10

indicates an almost imperceptible stream of sidestream smoke.

Although preferred embodiments of the invention have been described

herein in detail, it will be understood by those skilled in the art that variations

may be made thereto without departing from the spirit of the invention or the

scope of the appended claims
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3. A cigarette of claim 1, wherein said adjunct has an average patrticle
size of less than about 30um.

15
4, A cigarette of claim 3, wherein said adjunct is a high surface area
material with a surface area in excess of about 20 m?%g and an average

particle size greater than about 1um.

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

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

7. A cigarette of claim 5, wherein said monolithic mineral based materials
30 are selected from the group consisting of zirconium oxides, titanium oxides,
cerium oxides and mixtures thereof.
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a,b,c,nm, and p are numbers which reflect the stoichiometric
10 proportions,
¢, m, n or p can also be zero,
Al and Si are tetrahedraily coordinated Al and Si atoms, and
T is a tetrahedrally coordinated metal atom being able to replace Al or Sj,
wherein the ratio of b/a of the zeolite or the zeolite-like material, has a value of
15 about 5 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).

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

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

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

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

30
13. A cigarette of claim 4, wherein said catalyst has a particle size less
than about 1.0pm when said catalyst particles are fixed to surfaces of said
adjunct.
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16. A cigarette of claim 1, wherein said catalyst is selected from the group

10  consisting of transition metal oxides, rare earth metal oxides and mixtures
thereof.

17. A cigarette of claim 16, wherein said transition metal oxides are
selected from the group consisting of oxides of group VB, VB, VIB,VIIB, VIlI,
15 IB metals and mixtures thereof.

18. A cigarette of claim 17, wherein said transition metal oxide is selected
from the group consisting of oxides of iron, copper, silver, manganese,
titanium, zirconium, vanadium and tungsten.

20 |
19. A cigarette of claim 18, wherein said transition metal oxide is iron

oxide.

20. A cigarette of claim 16, wherein said rare earth metal oxides are
25  selected from the group consisting of oxides of scandium, yttrium, lanthanide
metals and mixtures thereof.

21. A cigarette of claim 20, wherein said lanthanide metal oxide is cerium
oxXide.

30
22. A cigarette of claim 21, wherein said cerium oxide is admixed with

zeolite as said adjunct.
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catalyst is used with said cerium oxide, said metal or metal oxide being

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

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

15
27. A cigarette of claim 1, wherein a first amount of cerium oxide in said
treatment composition is said adjunct and a second amount of said cerium
oxide in said treatment composition is said catalyst.

20 28. A cigarette of claim 1, wherein said treatment material comprises from
about 10% to about 500% by weight of said treatment composition.

29. A cigarette of claim 1, wherein said treatment material comprises
loadings of from about 2.5 g/m? to about 125 g/m? of said treatment
25 composition.

30. Alow sidestream smoke cigarette unit comprising a cigarette with
conventional cigarette paper surrounding a conventional tobacco rod and a
non-combustible treatment material surrounding and being substantially in

30 contact with said conventional cigarette paper, said non-combustible
treatment material comprising a sidestream smoke treatment composition,
wherein said non-combustible treatment material has a porosity less than
about 200 Coresta units and said treatment composition comprises, in
combination, an oxygen storage and donor metai oxide oxidation catalyst and
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- with the conventional cigarette paper and is in frictional engagement

10 therewith.

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

15 34. A cigarette unit of claim 30, wherein said adjunct has an average

particle size of less than about 30pm.

35. Acigarette unit of claim 34, wherein said adjunct is a high surface area
material with a surface area in excess of 20 m%/g and an average particle size

20 greater than 1um.

36. A cigarette unit of claim 35, wherein said adjunct is selected from the
group consisting of clays, essentially non-combustible milled fibres, monolithic
mineral based materials, essentially non-combustible activated carbon,

25 zeolites and mixtures thereof.

37. A cigarette unit of claim 36, 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.

30
38. A cigarette unit of claim 35, wherein said catalyst is a finely divided

particulate with an average particle size less than 30um.
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100! 310%& (0. A cigarette unit of claim 39, wherein the relative amounts of said

| catalyst fixed to said adjunct is ranges from about 1 to 75% by weight based

on the total equivalent catalyst and adjunct content.

41. A cigarette of claim 40, wherein the relative amounis of said catalyst
10 fixed to said adjunct ranges from about 20 to 70% by weight based on the
total equivalent catalyst and adjunct content.

42, A cigarette unit of claim 30, wherein said catalyst is selected from the
group consisting of transition metal oxides, rare earth metal oxides and
15  mixtures thereof.

43. A cigarette unit of claim 42, wherein said transition metal oxides are
selected from the group consisting of oxides of group 1VB, VB, VIB,VIIB, VIIi,
IB metals and mixtures thereof.

20
44. A cigarette of unit claim 43 wherein said transition metal oxide is
selected from the group consisting of oxides of iron, copper, silver,
manganese, titanium, zirconium, vanadium and tungsten.

25 45. A cigarette unit of claim 44 wherein said transition metal oxide is iron
oxide.

46. A cigarette unit of claim 42, wherein said rare earth metal oxides are
selected from the group consisting of oxides of scandium, yttrium, lanthanide
30 metals and mixtures thereof.

47. A cigarette unit of claim 46, wherein said lanthanide metal oxide is
cerium oxide.
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10 51. Acigarette unit of claim 47, wherein a metal or metal oxide oxidation

catalyst is used with said cerium oxide, said metal or metal oxide being
selected from the group of oxides of precious metals, transition metals, rare
earth metals, metals from groups llA, IVA, and mixtures thereof.

15 52. A cigarette unit of claim 51, wherein said selected metal or metal oxide
is platinum, palladium, copper oxide, iron oxide, magnesium oxide, silver
oxide, or mixtures thereof.

53. A cigarette unit of claim 30, wherein a first amount of cerium oxide in
20 said treatment composition is said adjunct and a second amount of said
cerium oxide in said treatment composition is said catalyst.

54. A cigarette unit of claim 30, wherein said treatment material comprises
from about 10% to about 500% by weight of said treatment composition.

25
55. A cigarette unit of claim 30, wherein said treatment material comprises
loadings of from about 2.5 g/m? to about 125 g/m? of said treatment
composition.

30 56. A furnish composition for use in making a non-combustible treatment
material, with a porosity less than about 200 Coresta units, for reducing
sidestream smoke emitted from a buming cigarette, said furnish composition
comprising, in combination, an oxygen storage and donor metal oxide
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y10% " & ()-k{ U |[:vU4 4 10%" & ()- f&310% "' & ()- f1Z10% "' & ()-
y/'10% "' & (59. A f¥hishédmpodifiorl 6f&laing'58) wherein said transition metal oxides

15 are selected from the group consisting of oxides of group VB, 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, lanthanide
metals and mixtures thereof.

20 60. A furnish composition of claim 59, wherein said catalyst is cerium oxide
and said adjunct is a zeolite.

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

30 62. A slurry composition of claim 61, wherein said catalyst and said adjunct
have an average particle size less than about 30pm.
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"Headi ng 13]c" "Headi ng 23] c" Headl ng 33]c" "Heading 43]c" Headl ng 53] c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Par agr agﬁ Fditt. #$. A copaondeystible cigarette material for use on a smokable tobacco

205 |- 1I0B0" S pieRedEt tea R T eSS ioke e Bl A B0l 1T T -
Z& ADDZi x &8Migdrktte| S4i@masterabhaving Hpordsity less than about 200 Coresta units
and a sidestream smoke treatment composition comprising, in combination,
an oxygen storage and donor metal oxide oxidation catalyst and an
25 essentially non-combustible finely divided porous particulate adjunct for said
catalyst.

68. A cigarette paper of claim 67, wherein said catalyst and said adjunct
have an average patrticle size less than about 30um.

30
69. A cigarette paper of claim 68, 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-
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metal oxides and mixtures thereof.

5 70. A cigarette paper of claim 69, wherein said transition metal oxides are
selected from the group consisting of oxides of group VB, 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, lanthanide metals
and mixtures thereof.
10

i 71. A cigarette paper of claim 70, wherein said catalyst is cerium oxide and

said adjunct is a zeolite.

72. A cigarette paper of claim 70, wherein said treatment composition is
15  incorporated with said paper from about 10% to about 500% by weight.

73. Alow sidestream smoke cigarette comprising a conventional tobacco
rod and a non-combustible treatment material for said rod, wherein said
treatment material has a porosity less than about 200 Coresta units and a
20 sidestream smoke treatment composition comprising, in combination, an
oxygen storage and donor metal oxide oxidation catalyst and an essentially
non-combustible finely divided porous zeolite adjunct for said catalyst.

-38-



