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*. $l DESTREAM SMOKE TREATMENT MATERI AL SCOPE OF THE | NVENTION A cigaretté

' ji destr earRyooBksy78 r eat nent material nmade froma shéet of 5 memeswrdosst i bl e
ctive conponents provides a porous structure for treating sidestream
smoke. The (CRENRETTER'SIDESTREAMSMOKE TREATMENT MATERBAE! ! ©
havi ng convéntronal ctgarertte paper, provides a €3St ream snoke
emtting cigarette unit. The material has a porosity which encourages a
conventional free-burn rate of the cigarette. The material may conprise 10
sorbent caBQQREQFJHEINVENJIOMent s of the sidestream snoke and an oxygen

st orage conponent .uhi " = es to
ensure that con\g‘eﬂ t)ea% £@%g@é%ﬁrsﬁé@te@e%bén'gﬁ?%ﬁhgﬁ{a?ﬁgn{)@%ﬁﬁgﬁclgef t he
oxi dati®dn hoaajomiistivle bbives ePhpoRENts Providus eLsoroRsTEINNire. foPtrebtingibl y, an
oxidation catalyst is included in the material and nost desirably 15 the

oxygen st ofiggstrearmpomeke. Tde freatena material g usesincombipatonwithi@ oxi dati on

cat al yst . Lcular: - Leh: per functi on
e oxi des STy hamY AERERORE PSR HERGE PR RS R B4R, o

product s peambkecerhittiree cigapette ahit s Thisenatenathys a(poresing whicinescmkeagesxhal ed
snoke and si destream snoke) particularly as it would relate to the snoking

. ) : . .
of ci gar et B&ONVeNtioRal frea-bbmurate o hmeigpmttassEhe Materal May GAMAREYS eam snoke

and. exis! edomuph abanRRIRIB o AR e cP R WBRSRoRRPENEKETAIIabe Sroki ng

It is genera nder st ream snoke "accounts tTor the majority
of snoke eokygen stiragegotriponembwhich Zlegresomogenldtdree-basn tdter ef ore been
significant interest in reduci ng sidestream snoke and thi s m ght be

2ol | ShiRMBSTASES P SHALS SrataaEvEaH A as P ALe o AIRINSH 219 fohe

t obacco co Ty ' (bl _ char ge
n the ci gap R S A e et e L B ot e
ci garette Oreterghly, an ioixjdadionaratalyst idiincieded irothet material andt mestdesirbly as its

t obacco_conposition and/or provide a device on ,the cigarette qr cigar to
contai 15 antRo P sEreas felinanent siydiave fs waibs duaPRingtof 535 58 a0
1 a(’ . .. oxidation-catalydt. 2PdMleu#Mdreferred compounds which perform the dual

Various cigaréette tobaccd and cigarette paper designs have been

:suggested fwnation areqpidemof oeriumot her affect the free-bumrate of the

cigarette mmmmi ng si destream snoke and/ or )
achi evi ng cigarette or cigar when left idle

over an extended®moking of tobacco products produce three types of smoke, namely

20 mainstream smoke, exhaled smoke and sidestream smoke, particularly as it
would relate to the smoking of cigarettes. Filter materials abound for use in
removing sidestream smoke and exhaled smoke in somewhat confined areas
where people might be smoking. |t is generally understood that sidestream
smoke accounts for the majority of smoke emitted during the smoking

25 process. There has therefore been significant interest in reducing sidestream
smoke and this might be accomplished by one or more of the following
techniques:

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

30 ii) alter the cigarette paper wrapping of the cigarette or cigar,;

iii) alter the diameter of the cigarette as well as its tobacco
composition and/or provide a device on the cigarette or cigar to contain
and/or control sidestream smoke emissions.
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“ perimdiof tinme. Such designs i nCCTARASREEBEEti on of tobacco bl ends, BEEG er
cggarette dianmeters) dengittes apg vl tipl g«deayesns af cigarette tohaggqguin

.“t@e tobaceo -charge. Suchis®elected desi ggs icam ai)pﬁécigabl y retard the
free-bumrate of the cigarette ard«Roncy.’inlredse ile number of puffs
obt ai ned pey uni : | ' | i patd | t obacco
sel ecti on and/ orvgbﬁg??:@g %%%{%C?%@Se%’%?‘w a@fe i:ta E?ai obﬁaécvgomn%mke up,
various ci geugddstesdwhich inconeway ior another affesbthef fres-buin eztelnfitheat e of the

cigarette. Such paper, conpositions include, fhe use of che cal‘a),tq retard
fr ee- bum r atigaretieon GigREWE a iewde redygiag FE’Eﬁé@ﬁﬂkgﬁohﬁlaﬂ%r@ 18¥B8ngs of
different t : i : Nafls ristics
and reduct | 8 SRauhBRRELE et RfJar@to bf Sigaf Wher Iof i e\ ar RAEARLS

1, 239, 7&3 aperidd abfime0 Bushddesighs elude & séletlién of tdbiaccéd, ends 3nalier231, 377;

4,420,002; 4,6433,697; 4,450,84/; 4,461, 311; 4,561, 454; 4,624 263,

4, 805, 644: Q'SBW%?%%?W&?@@?E&%?S enémvlﬁé@;'axé@ﬂf,cza@?ﬁ ,tgﬁﬁ‘?%@ BRd U K.
pat ent appl ' oy §ddi SR so been
tried such {gsb%%ggéeplgﬁ%gzlls%aﬁsg pat%ﬁét@jfs, %@?%‘%ﬂ\?y?ous g‘eﬁlﬁgg?"ﬁgve been
provi ded whraté of the cigarettecand hanes,tingrepse tive nugnbiesof puffp abtained peremént i ng

accidental fires._ The y_Qr nmay not gf th me ti “i.ncl ude vari ous
types of fi {ef‘Sﬁ'!sof ggg%lqt{grEl g %M@ﬁqaﬁ?&cgrﬁ;?fﬁtl%? a%cfleést ream

a0, 49 EHRRYR) Y iekBR PR UEIRERLS make ub VTS Spdithelidher,

ol der s haveornpesitionsiean\aisd afiéct free-blrnsratey of theccigaiiette: yStehapaper of

‘ﬁ“i e o SatumpBs TS indids R & HATERR ot MRe BET R SHBriRAR F U's
Patent 1, 86¢ fed@ce SiditreanPsmoRkb, Aultitie Wrappings of difereRNGHES of cigarettepper s

which are perforated in one way or another to provide for safety features

and/ or cont papersf the same erdifferant eharacterstiosiandreduction of pirrperaieabilite 35, 684
and U S P2580'0r dhfifible; Chndlfbn p4tbhis't 2o0, 788 qnd 1 BOGEBRE USE- - - 7 g
10 15 20 PGteifs 4,108,151;4,225,636; 4,281,377; 4,420,002; 4,433,697; 4,450,847; 12
I 200% 4 1,311 4,561,454, 4,624,268 2,805,645 4818 50%: 41915 H8ount abl & on’
oo ot bR2BNaE 2 ATy, 9845/245 NS OdC pMioft ASHIHliBn D09# 500! TELE Of
U. S. Pat ent Cigatéttestbsnmatler diameter havenalsaelendred such@sodesteibed.in W.&.

pat ent 8,08 ' a conbustion control device for cigarettes by
limiti thBatgﬁ"ggrsﬁigfi to the cigarette burning ember. By retarding

anust i on of thyafibggtevices Have beensioeiieadviibaiconttiy thabigapéttd,he
nventional amount of tobacco need be incorporated in the cigarette and
resul t ther pByparily far pHEnases ofingayenting acaidentalfires ol heyrmnay @f Ry netatay be

DO ooy H¥ 0 B B VA1B Beb REAREKLS st Mo igreBasee Bl o oY

of the ci gaamiouet ofkilesfreamrimdkd 3Bx8hpleteoimuchadeviced ag sthowihin 8.9 aced on

t he ci %a}:_; et ée and sl d%_éher eal oag during the snpking process to control the
at

freebu atants 213196161847 448 P 88D Land & nmoke. The ring is of

solid material, : , | Q'lb?d’?rs i ey and

due to variable EPG&?QS’?@&H%%‘?@%%H& rel rably %ﬁrﬂ?’] eeﬁ\?“gg'sé?red

degree of swticht seruetiserpkimary featureof mirdmizing staimingiofghe smeker'siingers.

et v o Bt ey Bescisebi o the SR by ST 5 v o

sur rounds agafel, 3GEA o3 SRIMFR LT PatehORBERIETR OB A5 BFEBatdtfes NeT
p e e

ring is of rous material. outer ring encases t nner rirng to direct
air f1 d30 al which are ersohosdd idi weappeosiwbich are perfarated inrene wiaygr afiotherdot uous
paths in the_porous terial of the inner rin ontrols the rate of air

Gif fusi on 1 BrOAE 1O salety Jedlres andlpr sARtel R sikstiemtm Sprake Sje dpsorbed

obj ective t Cafsgian Fdtenf 855684 ANd VIS Fitehtd, 820,318 5.P17e 4iyi ce may
optionally extend up to one-half the length of the cigarette where air

woul d have to flow along the inner porous ring to the burning coal. O her
systenms whi ch have been_desi gg@jfgto control sidestream snoke are descri bed

in published PCT appl iigatdith 51 34228and U.S. patent 4, 685,477; U.S.
patent 5,592,955; U S. patent 5,105,838 and published EPO application 0 304
766. These references describe various tubular configurations in which a w5
rtobas.cd-E-efwnt is placed in an attenpt to mnimze cigarette sidestream *1
em ssion. n~, ~El daED SHEET -3 ~yf.. a. . 't x .s rx.""'



12301 2002 WD 99153778 PCT/ CAYSHGA334 3% i ous types of ceramic 2ES2
cpnstituents have been ugeg in qi-g.ar.ette. sh.edict Yy eg, i ncl udi ng ins i .

: tﬁbes for. cigarettes as aelsl as-gnsyl ati riget ubgs ffors cigarette srr&;gjm 2
aerosol generating devi des.s U. SsSRatent, 2,915, 1A% gscribes a thin sheet of

Cubet macon G Ve Sl whithteiBouTiR 18 GBRGI Stk BN, e
i nsul at ed %@Tihé SihERURoToRtrdEfE bPeSmbistibPanfHeprbIrde-bam &8 ardd
5,159,940. U S. Patent 5,105,838 descri bes a‘&}gar ette unit having a thin

t Iobaccohr o@legﬁﬁbed: in bdffratentc32&08%1b S Prtent /858,818 andslntgmaﬁgnah_r ami ¢
7educti on ARPLRNE] YESRLRORN. WICEHIS PSR dre B bt uatel " od e
free- bug r abAtroPdéviee! feictiarettBe by dithitiig the fow P airtbthie \b eﬁé%mih? por ous
ceram c el ement where the wragghas a pernmeability |l ess than about 15

Cor est a uniempery.By retanding combuostiareef the nigarstie, it ipouagested éhat aply balfi s

moiceabl o Bhns PaalBBALARBURI GoBheteREE] bilitRlr<tBldh e Bicdpetd
si dest r eamapEReeuUIL tRSreBy irf & @RLHBF Siglratic: ETHE alfiRW KrfitingydeVic® Hihy bawr ap f or
the shell which has a perneability of |ess than 40 Coresta units where the

shel | has #@revdedbytan axayebapsriussin the devigewith \ariableppening Ry control s

of 1 ho Tl STl betfibhy ibing O Mlob Rl lorioRGuRR oPSAingS dlond BERATLT L. ©
bet ween puftie cighbetteleViS Patant 4638,619 describesnemy whichpisatlatédonthe end of
he tube. The nonconbusti ble shell may include bands of netal which act as

eat si nks Clgareteape sliddherealons dHring e smelag (speRSSItor et dhecliest vt i ¢
materia s BRKT SR e Biyardie BRY FLEaES et Sindit. | Thi Mhgli@ BFs6fy 2N

particularly in Cigarette Sno ers 1o conver am sno
const i t uensatesak prgfelgbly metal, whichecausesaiunsiderabls. stemiregnand deg3p632; U. K

Pat ent 435 .504 and publ.i shed European patent. applicatigns EP 107 471 arid
ep 6551820 vagabia JuareRia sjameiars copant relebYEVicR e sleelrelciegipR L 30 for
Wrapping t apaaf@att/SioRS re@SQIonPal extifgiisHing finfat ent 604, 895 and U. S.
Patents 4,182,348 and 5, 386, 838. Adsorptive Taterials, such as zeolites

have been i ncor go alternative fing systsatisslescrined|in applicantsi ptblished RCTt er . 1
descri bed PRPHCRIGLIES SBFEM ar Ldarce s Wit 2B it Bhe Whigh e e
zeol i t es hauropnds andzemtadts i ddnvbaticrd ¢igarette perimetdr whbrd theginnehese
various_devjces have net with varying degrees of . . ) .
20  ring is of porous material. The outer ring encases the inner ring to direct air
. flow along the length dimension of the porous inner ring. The tortuous paths
in the porous material of the inner ring controls the rate of air diffusion to the lit
cigarette coal and thereby controls, with the objective to reduce, the free-burn
rate of the cigarette. The device may optionally extend up to one-half the
25 length of the cigarette where air would have to flow along the inner porous
ring to the buming coal.
Other systems which have been designed to control sidestream smoke
are described in published PCT application WO 95/34226 and U.S. patent
4,685,477; U.S. patent 5,592,955; U.S. patent 5,105,838 and published EPO
30 application 0 304 766. These references describe various tubular
configurations in which a tobacco element is placed in an attempt to minimize

cigarette sidestream emission.
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‘5 success in controlling sidestream snoke emi ssions froma burning 12 JuL 2001
cigarette, the various enbodi nents of this invention provide a highly

por ous si de®idogafssnoke treatment material which is capabl e pofr/¢Asabizag
cigarette tobacco sidestream snoke in a surprisingly superior manner while

the cigarette is Vaioad fypesiof ceraimictonstinyets inavelbearegsadiimcigatette 10 I n
order to facilitate the description of this invention the termtobacco rod

or tobacco cHedcyeresintiiding insulating tykesfascigargties garwell as-insyating tubes

e 1t s O ESRRtEPrioR s he e ud g BB RS g BEERES BT T T 1T
i nt er changeaddserines i thirdshieetCfaRIramiOwaith i8tubEtifLtsl fotedigaretieDiapyr to
products. 15 SUMVARY OF THE | NVENTI ON Accordi ngly, the invention provides

i n an aspectreduee esganiasubsianses givercaff duningrthe duraingiof cenyeptiesal f or

nerosol 5 and B S RHE: WS BRE SR Bl paftiBed I KRS BBl iR ot o
the inventi of108,838varsd 9a59,8400 EnBkPatkht & (13,888 deisoAbes becigandtteqmipr i ses:

i) a cigarette with conventional cigarette paper surrounding_a tobacco rod

of the ci gariavieg ajthin tabasee EefeliatGieuafaEance; el aliost 122 MMng he dest ream
ke, . . . . : . . |

25 ci gar ot t o B pifo EBfarhE e T RaST ke SohGo SRRy Hiio Aol i BRIGE, P2

havi ng a(porashiéve rddudtion e sidertreang sakeasthiseitils fraraeahbwumningttebbeco t he
cigarette within the nmaterial; iii) the material conprises an oxyg

storage conp@fefie RSN ElE4SE80URER, OY the UPP&S 20aNPTRSEY MIAR VRN E‘?%s |
%5 20" 5 OB AR S R R P s BB RHe B feRb dRET RoB 0o
mat eri al redt&iQogestatumitsf oxygen diffusion to a burning coal to ensure the

conventional -free-hurn rate,..an ), contributes to the, oxidation treatnent
of 5 conponents op'béi d%tgﬂfgér%%sﬁ%ﬁg.esﬂrd}e‘?ﬁﬂipﬁ’@o‘f%SWEWﬁ 'és'ﬁ‘é{ﬁabﬁﬁ apfe
i nventi ank&y ' [ nd | Foy ] | : aper
sur roundi g o epnbuisfbieTol c6ALRAIREARd retafiffy SR drrlbleatly EHAE PaP
mat eri al sur befoneli dugingnahd afteussioking. aRedoctiarcof sidestreamarheke peaniftedier y  of

e e o BB g 1Bl o B e PSS 5Lkt S SR BRI I 2 o
?orsr;gﬁfaﬁtmsl iFéﬁﬁy@?‘Sg?ﬁﬁtﬁ £0 0R85taG RISl the YHelhd @ RadigHeous
thickness of about 0.25 mm to 0.75 mm. The wrap controls the overall
20 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.
25 Catalytic materials have been used in smoking devices such as in the
tobacco and particularly in cigarette smoke filters to convert mainstream
smoke constituents usually by oxidation as taught in U.S. Patent 3,693,632;
U.K. Patent 1 435 504 and published European patent applications EP 107
471 and EP 658 320. Catalysts have also been included in cigarette papers
30 for wrapping tobacco such as described in Canadian Patent 604,895 and
U.S. Patents 4,182,348 and 5,386,838. Adsorptive materials, such as

zeolites have been incorporated in the tobacco as well as the cigarette filter.
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snoke emitted froma burning coal of the cigarette, and an oxygen stqQragen
conponent which rel eases oxygen at tenperatures found adjacent a burning
coal of tRe,ed@4Ltte whereby such rel eased oxygen: a) conmpehgei®mosnar the
material reducing rate of 20 oxygen diffusion to a burning coal to ensure

its free- buzolitas adaptst for tkignisel é?rétd%%chﬁe@ Wrepabslishtld POrdpes paeht of

conmponents of sidestream smpke. According to another aspect of the

i nvention, apmlicgtipataf 74AiQ07: where sush zeclitgshavesaradizes wshinibgtrangeer i al
surroundi ng 13129 ?gbstantlally in contact 25 with cigarette paper of the
cigarette, PR'Q feat ment material havi ng a porosity which encourages

conventional f reﬂtm%u?h R Whridusedéicta 1IRdveemd vithoVaingedegreegdf dat i on
catal yst which facilitates oxidation treatnment of sidestream snoke emtted

from a HBur nsungessah controtingsidestesane smoke amlgamsﬁmrpao@urmc@@rem@ t he

si destr eam snoke, treat acti.on.from ner. mai n m.snoke
Gur i ng o oeEeTiosa BB merS St YRR it EeuRs S Bighh o Bt SR

Accor di ng temaké tieientARRslialafhith 6 taputié op reatingRidHtetteftoba&as i ng

si destream snoke em tted by a burning cigarette having a sidestream snoke

treat ment n@ifesTeAMSIMPERHHR By TRIIRINGNY SYPEFIOY manye_r whilsibaGioaetif iti garet t e
paper of a ﬁé&;ﬂ&g&ttg bum%ewﬁ%ﬁtﬂdnal ﬂ‘)élerlﬂ{rﬁ 03| ty which encourages a 5

convent i ona ree-bumra e clgare d conprises a sorbent and an

oxygen H} orage ciwpieend fadliitate the m?tlcnmms aivdrtion-thertarmaseacco
tenperatures adjacent a burning coal the cigarette, the nethod

conpri ses: [od @0PbRREC ﬁbﬁrgmal@@ihbe $68¢ im eeferensing cigacetie HlgaisoriBadie t ed by

comonent s SRACPaTR S RdEBplr AR it wibeREIabaeth SR IRLER o and

are invisi bhl@oldhcm‘rmwhaaewhénctﬁé terng cigarettd isrided, itas metetchingeadle
I nvention, sheet materlal for application to a cigarette to reduce

si dest r eam WHBIGEarc GGl @@@deptbﬁhf%jsﬂ‘ﬂm YnokingHTRALEtS | y hydr ophobi ¢
sor bent ;5 shggimMmARY OE TERINVENTRINLS Oxygen_storage conponent. which
rel eases xmﬁ'ﬁ_mrrper atures adjacent a burning coal of a
cigarette, the sheetrdimglesihal mhamlorgpltdveiasharamamecﬂttheaeod')the uyeafporosity
|ntherange of at, | east about aunts ze of
wbout 50 Bediat HEfRTal 518 Profess for wenting Haarte SHessAT RECESIBosi 11 on
greater thapmbalisiile '?deke bé{r)tnc%sdﬁaﬁdsfo!@ Shd %Bﬁb'ért%a%e& Qv:ﬂ%‘ﬁbd@u?s gl cc;
and v) a sheet thickness of ut  0.04 mmto about
DESCRI PTI ON OF THECORAWY Mnotma‘reaspedt @frtbedmvmnm afloMmdemmmmmol@r e
shown i 0 t hgmqﬁiﬁém cigBrette unit comprises:
i) a cigarette with conventional cigarette paper surrounding
a tobacco rod of the cigarette;
i) a non-combustible material for treating sidestream
smoke, surrounding and being substantially in contact with the conventional
25 cigarette paper of a tobacco rod portion of the cigarette; the material having a
porosity which encourages a conventional free-burn rate for the cigarette
within the material;
iit) the material comprises an oxygen storage component
which releases oxygen at free-burn rate temperatures adjacent a burning coal

30 of the cigarette whereby such released oxygen:



‘Wherein: Figure 1 is a representative perspective view of a cigar et t €2 Ui, 17002
in accordance with an enbodi nent of this invention show ng an application

of 30 the {iaRjsepRt material; Figure 2 is a partial secti onpei 900334
cigarette unit of Figure 1; Figure 3 is an enlarged view of portion A of

Figure 2; 12 JU 2002 iy 99| éohipehdaidd fehRe 0RsRRfaMtetiicingtraté ofnl ar ged

portion B of Figure 3; Figure 5 is a schematic of an apparatus for
nmeasuring cicyyeendiffusionte athuraingrogliccensure the poapantignaldrgre=butrufatever sus
time for rre%%gjged tobacco 5 tenperatures during cigarette burn; and Figure
7 1s agrap tenperature versus di stance for superinposed neasured

tobacco tenperatures at cergy el i gintitiiees thd Bkidatibh IrdlatienbsBECRI PTI ON OF
THE PREFERRED EMBODI MENTS The si destream snoke treatnment material as

appl i ed fo tcopAENisOksidestreamasmeke. i n accordance with this invention

provi des a very sjanif.i t t vant age. par.ti arly when applied
to cigarette si dé&?@@h@gméﬁéﬁ%%?ggf%ﬂpv%@‘iaa?'gﬁg?j*eogne{n t he shape
of a tube ploaegstises: and in substantial contact with a cigarette or the
material may be w apped over and in substantial contact with a cigarette.
Such arrangenent perniils tHe Gigarelts with eigarsiiepapemnsmeynslipg & ©barao when
snoked, burr}gd%tmgé)?ip%péljté)nal free-burn rates. Reference to a nornmal or
conventional "Cigarette Tnplies commercially available cigarettes having

t obacco]pods of converil)i onad npadomtwstiblesimaterial Wurfdundingeand onal gr ades of
tobacco, fillers, puffed tobacco and the |ike. The tobacco rod is .
enconpassed Supstantishcentacbwith an gutes peaprhenef thapigajettaPaperibeamatRyiddsi t y

70 Cor est a a1 = RO AR oot el iR, it BanRiRe ERTAAR ' 00 The

cigarette irigdrettesual way, or alternatively) a filter may be provided in
conjunction wth the treatnent material in tubular formwhich encases the

t obacco rod with convdhli orfBP TepipAiabeRBPHERT . SUbSIAMIAlY SIYSroRBoRic gar et t es

H . ¢ ] _ ; . :
Convent i anal e SR en R oPHBAE hBnouBBRk o hedh OB e HRERt B ver
Convent i onalsneolgaemitters froat a IbemsihgicoalNof thie dgaretiea ant arcoxygem stond@e ence of

about 20 to 30 cm wusyally about 23 to 27 nm and a.tobaccop rod |l ength of at
loast about GRIRRREN MFRTRBARFS ORYoRhat terBa oA adns Baranerh A HTNG: 30

74 mm whi crbdéggf@@c@agggg{eewqé%yﬁﬁjhs%d a‘%eq‘i:gar ette filter usually
has a | ength of about™15 to about” 35 mm g _
a) compensates for the material reducing rate of
20 oxygen diffusion to a burning coal to ensure its free-burn rate, and
b) contributes to the oxidation treatment of
components of sidestream smoke.
According to another aspect of the invention, a cigarette unit comprises
a cigarette and a treatment material surrounding and substantially in contact
25  with cigarette paper of the cigarette, the treatment material having a porosity
which encourages conventional free-burn rate of the cigarette and comprises
an oxidation catalyst which facilitates oxidation treatment of sidestream
smoke emitted from a burning coal of the cigarette, the cigarette paper
decoupling the sidestream smoke treatment reaction from generation of

30 mainstream smoke during cigarette puff.



12 J U| 2002 VIO 991 53778 PCT/ CA99/00334 It is understood that a % JUL702
non-conventional cigarette is anything other than a conventional cigarette.
Such non- gphygeshdnal cigarettes may have nodifi ed "t obaccoancAsdiossed
cigarette papers which, for exanple, can affect free-burn rate, such as

those described Ascérithcpfood furthelriagpeet ¢fahe mvention] Bemetraal et treatingry be
tail or made snokeabl e cligarettes or may be the non-snokeabl e type of

t obacco r odSIdRStERAN; SIRCkeemiftedRYy aduraingdigaree diavingh # SIGRSIRFD SMREADI e
type are r Laar. i ! : toto form
2 Srokeabl dre s HHRERAR it thg SR S ErRaRP GanaRPIIEGoaRHEL,

mat eri al i npdper dfer oigafette, thd matedalthawinga poessityodhich ertouraged ad therein.
The treatment material in view of jts proximty to the burning coal is able
to provide Gonyestippahireeronen rffeihe gigarelteapdcenmpaises arsEbantand an
Previously, ~&l-Qar ' | : ' [ i I ee-burn rate
wer e ext rerr% %u"?&b%gé'#goé%tm@ﬁgé\?g?gs ég\{?%ggyﬁmgéh%ﬁéa{%be whi ch was
spaced 15 fieompdrhtures ajadeneadutinitigctoabbf the cigarettey the smthbe comprisesl  or
conventional size cigarette. Attenpts to control sidestream snoke with nore
conpact conventional i zedSeARRGNARBAHRGUS EQMPOBENESI0t he use of thi nner

cigarettes ] ; : gl it.e. This m ght
necessit at eﬁtaﬁgﬁ%én@ksgﬁgﬁigﬁwgecfgﬁt%ﬁgﬁgé:‘ﬂﬁéragﬁg@re nm;%grrﬂége‘?%ge t he devi ce
and canl®l so 20 changi) t hetreating saidcsdrbed compohehteand geleating. trdated
treatnment material aof this inv%nti on _hgs t he adya tag%n&ar icularly in
respect of Y§'gHpeMhich Refneateihednatesiabapg are inyigikle ! SHAFERte of their
choice in the tu ; i Ik i -t wr apped in
The mat eri al of RRra g S e ol e R e g P o Pe-used
i n 25 conj uapplicationitola cigarstteftorraducé sideskeam smokectamprisés as pi pes and as

well in filter deyices for neral filtration of tobacco snoke from air)
the most si GATPPSLAD & sHPFEREABHAYYoPRoPESSERe SN BRLAEPT GRS BRr & and
ot her rpgl SB)’E\F@%}:_&%@Goﬁbgﬁéﬁtﬁﬁhicﬁ}életafsééto&f%én ERFeeliirnye be wrapped
onto cigaretrtes by standard cigarette naking hachines or the treatnent
mat eri al 30lempperstures agierantaduiningoeodl of 8 agaretiet the shegimatesial bavinger t ed
where the tube in i or. itacts the cigarette. The tubul ar nmenber permts
snoki ng of ﬂ'@nm%fg{%ﬁﬁ'cgggar ettes in the usual customary way while
providing -9 12 J Y L 20Qrd6hoOR the FARg@6T A0S 838200 TMmEsz0Nal taste
and flavour and mnimal, if any, off odour. These features are particularly
real i zed byuBit$;owi ng the cigarette to burn at its conventional free-burn
rate. T@@ t r eat ment ma}}eri %lpdrg s%'F%H%dAb{oe bé&aéinyroq%sposabl e and
friendly to the envirohment 'since i © may be nade frominert materials 5
such as ceram cs, cl ajig ana BETaurface tandd éoritha denspasitibrs gesster ei nf or cenment
mat eri al s. 'I;_‘he tre@g&nt2 material functions in a manner which all ows

fhgn ako Y

conventi ona e and hence, there is no requirenent to control

porosity in the tube §g a %éﬂéﬁ?'o?rab%ﬂb@ﬂo ém:o.tg?yc&;%@ere a need for

an outer wapping on top of the freatnment materi a control porosity for
t he V) a sheet thickness of about 0.04 mm to about 1 mm.
25 BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown in the drawings

wherein:
Figure 1 is a representative perspective view of a cigarette unit in
accordéance with an embodiment of this invention showing an application of
30 the treatment material;
Figure 2 is a partial section of the cigarette unit of Figure 1;
Figure 3 is an enlarged view of portion A of Figure 2;

-



"10 cigarette unit. The treatnent nmaterial nmay be designed to have a8 jul 2002
external tenperature which is relatively |ow and provi des thereby hi gﬁler

safety ch Lstics. The assenbled cigarette unit is |igidveihgdsessnd at
t he open %@%’%?iadily lit. Although not preferred, the tglll;&é may be

adapted for reusg; nidrgB8 pofors BA 0 be reinserted in the tube
in place of the gildgag?gﬁﬁé@n‘l%rb?ﬁat harngtzzﬁbgFrﬁ)Eéd. The efficacy of the
treat ment mat eri Blgure Seslassoheamalic dldmgpparatus forsmeasunmg-pigacetiei n cont act
with a ci gaﬁ%‘te. The treatnent material) by virtue of its construction) is
nost prefer Qfe Bt i oned adj acent the burning coal of a cigarette to

i ntercept, captu i p%lPét‘& }

vari ous conponen!t:gl}g?Gglg?ce)%r?pejﬁtgfr?oke mﬁ?giﬁ%as\cjtﬁem?géfmteﬁgg[)%c{ﬁﬁ%c%goal and
i s cl ear5 of terhperatuyras churiegmiganettelbiurnsangpr eci at ed that only conponents

whi ch have suffigient _affi nigt[p¥1 fc%r the material cﬁ”e sorbed. Other
materials, such BEWe/YSF9apn of igmpelatyle VELRUs digtangsfor RUPEHMPPsEd

Wi t hout bei RpaSOFRPEHbAdEN R Pherlifds SPEERreliNe A plighaégd i n the reaction
zone of the 25 material and in the presence of catalyst "such oxidation

reactions aPETALED PESCRIRTION-BFPHE RREFERREDEMBODIMENTS i ed to the
The o garetto t o Bnpdsiream Shisksdnes i meieher hiaPRice W K $R0% ' The
treat meqd n@kafhent inldccbfdamRRr With 8iis thveeresrovidedta V8§ éigﬁiﬁﬁbaﬁﬂt nateri al

may be structured in a way 30 that its structural strength is weakened
during the vnRexperiededvariages ppaiawariywheniapplied togigaretiasidesiraamore t he

T od: 1 EREREne e Feetma radterahpld B f e shaReld s Rk ARGRETOA G  n
"rol | -your- piaibsibiti®! cohtaut 9aiteh cRfarshie Of e endtefigbhby beolvfappkd over

non- snokeabl e form but when inserted in the tube becone snokeable. For
exanpl e, thangirsvhsantiagantact with asigatetieo Sucbarangamentperaita the Ysgper 5

applied,to insi,des f r ' ' 1
monsmokbaol 377 sRvERH ctifeh Er Uneh Brified, Rubadal pbiivBlibnd] i difn
, 235, 039, | nstes! Referdneettba hotmeal drapmvestianaingigamtednipligs rcdimmergially.
Al ternatively, porous vvrapged, filters of the cigarette unit coul d be

covered wi t BVAIHHI GIOAISTem PRYINGI toPBCER FRFROLERINEYPRA RPACKING dgnsities

mat eri al may,al ; s C0N i i iheh, r -
exanpl e, ma)%m a?/':dglv%@g?'??ggggleé%rf gﬁb e&%é\gg%' &Rﬁ%ﬂ%%ﬁéﬁ%@ “ﬁér!n-rgg t he
cigarette. fohducoghd isegenmpissedirt b conventidnalrcigaretierpaperdmavingtheot

referred, there may..in certain circ t ance need fQr ch a
P o e 50 L ytaRafkity R aRga. dhaut B Guknut b, Comss Lt and” 18 |1
accordance whifetiriesea® ARHENY0ToreB& LAIENA @hvehhiSnal éi%ére?&ét fileg igonponent

inthe treatnment material may be a substantially hydrophobic sorbent
materi al capiibereatiachad edheaiggredierinithg usoal wayeousltesoapualynadilter maye

cti ve mat erraroreeg b SolirRoR st e BegBientale!n i BRLE B0 efcen o
free-burn r@heasesriie wbaces redwithadinveritiohal Sigafsttd paSeic NCorvestiarhl oxygen
perforns_at |east the functions of: i) conpensating for the treatnent

mat er i ab3 r e$iArRlies Beve arcanyvpptiana freerbiush rate of ahouhSitg ahaut & BMYAYRr e

th by the j f : | A j i toth

ox dat on ¢ RA O eBhal (BERLS defBiies Siibck 0,29 15 afoM 9B dlEe, °, 1P

mat eri al mayCdrnwentidealfcigamettes aat keiagt inf Nosth-Ametioa ! hdleca circnaferdnte ofs wi | |

be di scussed,in re_detail ed where the nonconbusti bl e conponents have
si gni fi cant BPBPBgBtt? CMaigpally; RIS #btas? o gam ang! @é@@aqqogf%ddemgmfr%tce

areas, densiédasnont 0Sniadtas pRleRliy or Gudlh 58 AROUbol: 8 rinitnaatolhen
made i nto sheets for purposes of use’ in the rnvention) are relatively thin
rangi ng30n t7di mkm eehichh hamamiceptatie ddawresistarioeut THe cigarétte fitédusudly J tf L
2002 WO 991 53778, PCJT1 CA99/ 00334 active_sorptive conponent may individually
have BET su c%'egggég?gﬂﬁti 19 Pgﬁﬁ‘%ﬁ%lﬁ?mm to about 1800 n2lg with pore
size distributions ranging fromabout 5A to about 200A. The materi al

usual ly has a pore volune of about 0.05 to about 1.0 cnB/g. The materi al
has interstitial spaces ranging in size 5 from about 200A to about 2

m crons. The oxygen storage conmponent is provided in situ of the materi al
andl or applied to the surface of the mat®fial which is innernpst when

applied to a cigarette. The oxygen storage conponent is preferably a netal
oxi de




having nultiple oxidation states and is preferably selected from tHel ¥l
of 10 transition netal oxides, rare earth nmetal oxides, |anthanide netal
oxi des anﬂ,osgg}sgﬁssol utions of two or nore netal oxides. ThecticansHazHn
nmetal oxi des nmay be selected fromthe group consisting of IVB) VB, VIB,
VIIB, VIl and |BsainderstoBarthaca aonaddriveftiordiigarete id BRyiHiRg etiérdnaxygen
storage conponents are oxides of the |anthanide netals and the nost
preferred & eonentiepabsigamtieunPuasnrneopxgniionalcigaigiesimay havei s capabl e

donateq o) elaifieeS GhiBodish FERFPAL sehers KD, Lo SXitPes S9ahE e 1 vea

envi r onnentreRLBunitratdesUBV 44 o seaRdscribet o tghatdiementivnee patents.

treatment _nmaterial allows air to diffuse to the burning coal at a rate

whi ch eﬁcoulr a?eér,hﬁ ogastiagpnay be tadocmaderamairable ic;@@r_eflfte%Of aybethe
cxtont t o IParangkESp 156 Shiniarta b AR AF ke anblemt pE Bl “hence. the

free- bum r ahertion), tkenehastoleanistypearenehdbrdiginbReablet WBes eiyeesté onal
free-burn rate. Hence) the oxygen donated by the oxygen storage nateri al

suppl i es swEPEEisAPPligtthareiedp Toxygesmoekeabie wigargtte ordbe paper éhen the ee- bum

rate. At t : | ' et reacti Lavel.vi -
oxi dati on gﬁs@%ﬁgﬁ# g%ﬁ%rﬂﬁéﬁné?eor% l ?rﬁ{en%s%lo(lj@s fra'e es%@ig'.[b &;nbed ngr@’gﬁ%r ous
treat mgot nméartechthdreimds air to the oxidation reactions for oxidizing the

si destream conpopents sorbed in said material. Hence, this reaction also
conpetes for t heTBQQ@?A”@@ﬁmﬂﬁf@ynMﬁé’V &% i}y eroximify 4gdhe bumringaoal is However
the combi naj)op, Bfovidle s skl shiBkb Rnfrolind \¥nPSfscEdhulthn © and the
oxygen storage cbmponent donati ng oxygen, provides s i'clent oxygen to

ensur e t hatPrehipuslyy zigdrette hmits sviith ptovided frionyeationdldeee-bdrn rateé whde 2002
WO 99| 53778 PCTI CA99/ 00334 burn rate and that the oxidation of sorbed

si dest r eam &KLl AoHeue L0 alaros: cayity defingd avithip @ tubemaigh vassnacadsi bl e
CO”PO”%gt S ffdrh tﬂ@kiq]agélt?ﬁ%%ﬁ dif it fr{‘grﬂg{a‘j{;ﬂeégmufé‘x ﬂ%@ﬁ??&@nérﬂ‘tﬂ@él m ght

be visi'ble on | eavi e nmaterJa sphere are eithe
converted tsizenoigavetse.bAtteoptp tom eantsolosidesteedin capdhe wilh imorteheompaetr i al by

oL S0, EUShlSa S8 TRl oSS BTN bl 0L
appr eci at edoldialiblte st betider AR arfd oot TRRAMRM Hobdsiiibra il tabl e

porous carrier wthout the presence of sorptive material or oxygen storage
10 conponersmoRerehavingty shangs brands invordedtd use theidevice lpdneareaisal  andl or

rnay be,coat.ed t | NSI of t treatment material. The catal ytic

mat er i 20 isér}ﬁn@%entlh_grt}%{ea n%ﬁﬂﬁ%‘fﬁ%ﬁhgﬂ%r&?' and may be of the type which
may be used in CDig trieatrent matdridl lof tisis igvshtdhHROhecadgzmgge, particulany al yst
when provided in situ of the material, is present on the internal volids to

|
convert si dBJEFRRGhAfSiGaRsRES CWhich; alluvR 8 smnker te usathg cigareBagiithalases into
accept abl e &ﬂg&hﬁ gﬁﬁ%eﬁxg%r@?rdc r%%r%%eﬂﬁ@nt@%gp%&%@%eﬂrin ke ative

affinities, ease omthe nate cataf yst an Xygen storage
conmponent nmpatdrial ob tiis e rdionadiithcanhethe tpsatrietht dnaterial aydie tided inube
andl or coated .onto the surface of the nmaterial which is adjacent the.
ol gar etie FRnITC L Wi ShaEofma,ol STRKing PEHLS BHE 35 RIDES AGR g wellin

i nternati Onﬁl\l,ﬁ{ﬂiWiéé‘saibir @n.BFéﬁ!fﬁPa‘iﬂP&fﬁ%%gE%& SFhoRe! AR airl the Aibs: the
contents of which are hérein incorporate y reference, a varlety of
cat al yst s nsignificantapplicationdsin eespect ofisigaesttas and cigars Badcther reick e
si destream gnoke as at | east so of the vapours passes through the
i or i al oSt SnoRieLSeRaRy ol ot fre DG material May be wrapped onto
cigarettes by standard cigarette making machines or the treatment material
30 may be formed into a tube into which the cigarette is inserted where the tube
interior contacts the cigarette. The tubular member permits smoking of

conventional cigarettes in the usual customary way while providing

-9.



© 25 increase conbustion of carbon nonoxi de and conbustion of smaller JUL 2002
mol ecul es such as al dehydes, ketones, organic acids and the |ike. ‘I]hze

. preferred wolgdlsypis are froma group of oxidation catalyst. Ategageossal |y

i nclude catal ysts selected fromthe group consisting of platinum group of

met al s, tramcsniveatiomaltaste anacflavoud @ndtrhigimall if arey, offasddur. MHesle featufes and
30 | anthanide group of netals. The transition netal oxides having nultiple

oxi dat i on ste&€fartguany ealized by allowing the sigaratiente bureu sanventingabs group

13300 2002 R BT ye TR Es Bl B ire PR EPp PR or
i ncl ude pl atandufrient iyl the@nvironfehesinedlitings tbe inagk Yetam aertimatarisis! | cat es,
al um num oxi des and cal cium carbonates. It 1s appreciated that the catal yst

may incl de SHERES @BIaBTCY: IMBYFANDANEE subablethindersrand shretUainfargement
sol uti ons Ofm%t‘%?fy. The frﬁaﬁﬁé‘rkt gie‘?ﬁf’ uniﬁénk'?r’?%%aﬂﬁ pf&h g num
silicate catalysts are the zeoiltes IICh nay De exploited 1Tnthis
i nvention amdnvestideal dfed-bernt nape and dencbethere i he rafiirement ficogaritrdtur opean
pat ent application EP 740 907, the contents of which are hereb

i ncor por at ed®OR9Sitindheteke torapagticitanmnimat lavel pebis thete afeesd 938 1 i ca
zeolites ar : ] | ' ' 10 their
sorptive ca%gg%m@r"gé 8rﬁﬁédgggﬂo%]??g§ﬁ$ﬁr¥ﬁ%%é%gﬁ ?@rgh tpgcggée@f ﬁ?etéé) X, Y and

L zeolities, cigdretteeniit. tEe trdbintentirhateriabhrayase dagighdlite tavetarsextetnals
understood that the hg,% phobjc zeolites have very high sili c§ to al um na
rati os of ab®mMPERIUES ?'g'ﬁé?l.at'Yﬁ‘é{ low| and prpvidasaingseby highsERAIALY of

catal ysts ”‘a‘napﬁ%ﬂ%@s@g‘!{‘g@% Sgsérﬂbfela?ciﬁg\%ﬁre Lﬂ‘h‘{e 1'52%])*\%/”%9“?5%%%% gpen

Al ternatively, yst or mxtures r e appliedras a
slurry or sangtisoeadit iit. tAlthclehaiatprdigmeado tise fubeintayrive addptedifedreéwsepr ovi de

catal yst on the internal surfaces of the paores, Lt is also aspect . of the
“Avent | on t (PRI BB HE S SATERS g BEJRINPERS Irdhe fuke T Raca A e SIRErFin of
oxi dati 98 c3ha{ ¥4 bebK'shiikadt ransition metal 20 oxides having nultiple

oxi dation states can function both as an oxygen storage vehicle and as a

cat al yst facil it aihengfficacy af thestréatmentonaterighis gnhermedenly beiogpvery close

transition tal oxigdes having,.these cagpahilities are oxid of. .the..

| anthani de S8 etEed arattat iR A EerERE! dna e Siadh nftebet By imhF Bfts he
amount  of  0xEHGHuEHEH a8 tnE FReReAly P tiinedaBaysit tHE Plirhifgiderl 8Pat r eat nent
materi al can vary consi derably depéendi ng upon’'the respective activities of

t he i ndi vi diigaregaioniatiereenis capture, by agsomtioniry ahsgrptiamor both, esegteaint .

ncor pordt edarics T agrerll of b eRFP ARl duiEE Rave fer fle polfiidbBalc  °
surface~of tare isediesrn ef thercigaretieipapeet It ieppbreciaicdnthat dalycompsteentshe

catal yst 30 terial is. present in an amount up to about 30% by wei ght of
the materi alw%?ﬂ@al"ﬁ l<§ '”“%P%ftﬂéé‘ﬂﬁt@ﬂah?ﬁﬁ %‘?@ﬁdbﬁﬁhﬁé%ﬁ%ﬁﬂ%-

:fsf teﬁgi ‘;ﬁo L%{ucﬂﬁﬁ@é@?d}étﬁeéﬁ%gg {ﬁé?bé&@tfﬁBU@H@ﬁé‘hﬁBHQl‘ WithsutBeiagn as vell

sorbed. However, such gases may be oxidized in the reaction zone of the

25 material and in the presence of catalyst such oxidation reactions are
expedited. The treatment material, either as applied to the surface of the
cigarette or with a cigarette positioned therein, permits the cigarette to burn in
the conventional manner without combustion of the treatment material. It is
apprecfiated however, that the treatment material may be structured in a way

30 thatits structural strength is weakened during the smoking process to permit

crushing of the cigarette before the smoker is finished.

-10-



WD 991 53778 PCT/ CA991 0033A necessary to pertorm effectively catal ytild JUL 2002
oxi dation functions. Depending upon the activity of the selected material,

the | owver et 7f]aor the catalytic material may be quite snmafh/dddolobsasparts
per mllion, although normally will be greater than about 5% by wei ght.

Some testing MayAlRe Wit RBEfcatibRs, WAE Yubiar merteH coridBBlsedar ticul arly for
the catalyst to ensure that oxidation is not expedited to the extent that
t he bur ni ngcafjianctioncwiti Srolliyeusomre style vhcigaretes whichaare normallyreald egi ns to

ff d f f.the mai. ke Usually, th
For 1 he oxyyaheuekPAB ofmmi SR ASeASE A (B negtioe SmadBelib bFbr 50v by
wei ght and dsampief fletPbatnheéit nateASl inkbidet 1?7 83018)a0R! dbhrette! pafer

appreci ated however that when sel ected materials have the dual function of
oxygen $t orapplieddoasl insige surfadetherapf oformediinte a tubhet and with the rount of t he

s cor  um CHRORPARIS totaqa R, Shel Ho Saskiber i hapan Poiars 4 2RE06D: onl y

functions Vigsrte@lrto ite wcﬂetcbﬁﬁs%sﬁi@kbaalelég&feu@qmiurAneﬁ@iaalr)n,
materials but as well perforns the desired additional function of oxygen

st orage andParevexyapped diterscef the migaretie amiti aosidrbe covemmtwishtnanspowusat er i al

rotai ni ng. ORRISART it BERAER TrdiBet THE ARl meleia Ak B Sos B8R B
t her maljoc onyi-gbaveritonet tigarétiesdRhiche Rt Dxanisie | inay Haveuhod fiedcsigaretdv ances
along the tube of the treatnent material, its tenperature is el evated

normal | y t cPaparanguchredussfreerbom ebthestigarettige Althaugh icigargites wilh r el eases

oxygen to i i i - I th j .

adei't1 ony TUpEH BB Ale A RGN SRR RevitPo PR b iebRess (e
captured si s atrieranfos BDKE acsigaerenit, eben ithodiPtaeee aha@diavbut hitly bdie cerium
catal yst may be used in adm xture with other catalysts or in solid solution
with one ordifigi@tnetal oxi des as a catal yst. The treatnment material is
preferafaly made | grm.gee : r } normal |y
in theal?ange of lg%oﬁ?n up \évg %&%EQ@@%%F%%&%?"?&?& .{(ﬁg‘?‘% nmin

t hi ckness. %mpsrhmﬁtinmqtrbatmadmb;ergw nsayahdarwbsmmiallﬂyMWrcﬁpiminaki ng
processes w thout heat trea t or rocesses involvin eat treatnent
Doh o deStarDBBHTEE i GRBREIR O SAREtUE B pon 2guS0us FomAanests Pt
matter of i FEH ' i 1 o ; | 53778
PCT/ CA99/ o?@%ﬁf'ﬁéﬁm n gﬁ%?&%?eﬂk%?ﬂﬂ’@%%ﬂp@éﬁ?ﬁ i seyngj%gup whi ch

i ncl udes t heedamar activiecomateriat endu oxydere stcage eompoaentivbjchnteleasesust i bl e
fillers,,and_ ot her .conmbustibl.e organi.c _conponents, The slung.cgonmposition is
f or med 30ht PN IR ITEPULHRIE GHPEIPHES AURCERGPUF I CRL SIS  erper at ur e
t o evapor at gidaddtfoRgdnpesoraiatdess! ve fuReligiyo porous structure for the
sheet. The porous structure is usually constituted by a conbi nation of

macr opores and ni cropbres GR@Pensalingriartbe diestment meterighiadueing rete eligh t he
sheet and L | ' ' '

conventi on%&%e&gﬁéﬁﬂrtggesgﬁiéb%ﬁgﬁ es'?' ?ée%&%%% %g?g%%ﬂ%?ay ty of

t he mat eri abuhate;darize

25 i) contributing to the oxidation treatment of components of

O~y

the sidestream smoke.

The sorbent material may be made from a variety of non-combustible
components, as will be discussed in more detailed where the non-
combustible components have significant porosities, large micropore sizes,

30 very high BET surface areas, densities in the range of about 0.30 to about
0.80 g/cc and when made into sheets for purposes of use in the invention, are
relatively thin ranging in thickness from about 0.04 mm to about 1 mm. The

-11-



10 greater than about 200 Coresta units and nmay go as high as 10,0062 JuL 2002
Coresta units or may be even higher. It is desirable for the Coresta val ue
to be as Q\i,(gpw 4P0ssi bl e where it is understood t hat physig@/cRo9884 1 s
of the material  may limt porosity, for exanple, fromabout 300 to about

4000 Cor est gt éo?pti\y&efgrg?ahéh&tmsgﬁ@dé@agaity havé & T 8drfaBe BReas RARfing

material the catalytic ticles 1 e added to the slurry conposition

in a catal yromaabout d0ftectiont 1866 unt/g witht poratsize dBddbitionsstagiging from
and by vi r caRooh i SpRudidl) Hhemalatabuticlbhas oo upking s sBrulhe o
surfaces ofg bBRoEMIUPRY 81%?/89 e praheridl %\é%%rﬂ'ﬂié?fsgbeg?) ?%\'@@FIBQH siied

absorbed si destream smoke constituents is encourage hreference to
Figure B, drpmebout@@0dntocatiowt2migronsie application of the treatment

material is sho as a cigarette unit 10. The.cigarefte unit |s. adapted by
the treat ment nal 86 PAVOFe SERee SaMpansal jsrdvideet i ikt Pempisiisle and
preferably fgdt applicd & fRSIUTRRP SFTAKSnatERal Whidn SQAREMIES @héﬁapsn@d onal
cigarette 12 with a tobacco rod 14 which is wapped in 25 conventi onal

ci garette papecigasetterhdharixygenstarage conponant is prgfecalyy et mnetal t&idehi ch
co-operates_w.th t t obacco rqd, 12 in. proyidi the usual filtration of
i ot r oam RERE ARG R ety wnd it PRSI se G b ARBR S« an
aspect @f t{phssition piEtPOXid8s trafe 8BARMETal BxideBelatfhaIHE nEtal bRided sary
enconpasses the cigarette 12. The tube 20) in accordance with this

i nvent i on 3spliksolutienmet wya pamore metat oxides. (The teansitionmeipl exides Mai et t e

Perm nates o¢ SRt lrobhhdtbRn onsefial s 08, Vel M MilE. M PE o GhE")
shown at 26pefibgictTdife ol BEleméntd. JTHé bret@fad \BRy§Eeh stordGeRiohhsestio @3a4

preferably has a radial thickness in the range of about 0.04 nmto about 1

nm The ove¥des&fithe lanthanride metalsiand theoeosd preferredarg axigrmel ¢RIiUPon t he

nor east® appPecriBH sfirede fhasif s peebi Bl Eteagnd aftelmn ity o1 ca
ci rcunf er engfipé@iturast HSudllytHcviet 30040, t Tha RBRatePBX PN furdbioRBnh@stabout 35
nm This is very close to commercially avail abl e conventional cigarettes

whi ch have sppmpratelyinthe somewbat axygentepivwrd epvirommest asmnd B nm  The

filter portiop.18..s & r ' e i ' oxi mat el y
the sane as bﬁ ﬂ.'é'}gﬁpélr' %@gomﬁhgt&'%o\f?éwﬁg%%%ggégﬂg@ésawgﬁ%r"g@lsca]agpga finished
| ooki ng ci gdifiseaouhé burdifig Thal ava esdtealhichanweurages, foeexdmpiey abe

characteri zed % i

c.units; |3 a Borosit in t hefran%ée:‘ of at | east about 200
Cor est a2@ i ) cgn &k '

tiongi igags wrsgtcqnyentignal freenburp Rates; the trgatgents r f ace

area for th A1tk Qi ; o | ' of
Zbout 0.3 ¢ TABARCRY rESLAATRE eiferd AR Rt aif B BE(Gen WsTREIRISN 71
about 1 nm tHehmatertia. ptencs, the freedufrhirateewtll be clusevtodmitanay hbbhe quitesalppor t

Ot O LRl S B el I B bR e B by e
tT ﬁgepgf‘f) Egi 3torbge nhateAbl Sisbriied BTFAGEM SdTEH A Bxy/geA tbreiBuré@ burning coal .
25 conventional free-burn rate. At the same time there is a competing reaction

involving the oxidation of sorbed components of the sidestream smoke. The

very porous treatment material feeds air to the oxidation reactions for

oxidizing the sidestream components sorbed in said material. Hence, this

reaction also competes for the oxygen donated by the oxygen storage

30 material. However, the combination of the material having a highly porous
structure and the oxygen storage component donating oxygen, provides

sufficient oxygen to ensure that the cigarette burns at its conventional free-
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* structure is such that at elevated tenperatures, its sidestream snoKe! JUL 2001

absorptive and adsorptive characteristics are functional to sorb various

_ sidestreawosesgesconponents for treatnent and rel ease. |n ROWCA®MY3MT a 25

catalyst is present) the activity of the catalyst may be greatly enhanced
at the el e\ba:tremateean:btlmtminegx;datipnmsarb@d sidestreami srgok@companiepts aend t o
pass throu rt1 t he r& étg W t hout bellgg sor bed r t he iurlface f the

sor bent . Retyitanle, [atg o snsuts at Vi ﬁggngcmqq % R POL ISR fegb@& ty at

the el evat erﬁatteﬁapeAap%ﬁgpdr@nwwmﬁmtg}ﬁ%tmnwan Maving a%é hRAGHSITRkE)

particularly any 30 Vvisible aerosol particles I's appreci ated that t he
porous str Latmspham/atﬁeentlwﬁgnbelr tonveriedute mdn-visttde edmponsntess preal t er ed
pore size or the like to t soma si destream snoke to perneate through

the tubs. FRPWISGD *ﬁer%%} H BYsomPton, 57 | 2002 WO 997 53778
PCT/ CA99/ 00334 Gbétbw@lrﬁat@a@nn{a%ér@duy%cﬁﬁbfaee itb tAbdRsdtidp snoke at

the tube surface is ‘desired snoker orous structure is designed
pr ef er abl y materighi® mrn’@ln@ﬁendwtryth@rmkygleerstdtagmmwual Thilthoughtitise opti m zes

| o oqui red PRSP ET e ol R mblddRL IS R E B sl o uee

basis. The pyfgbsicatrigtenitidut tié pretRnteteisonptiv Hatéﬂal@@x?@eh@tdra@@pendl ng
upon the type of materials incorporated. For exa al um num oxi des have

a densilfy sompnant Theeatalyst maydmpavidsd fesitod r?ms&natauai agdiardanaynd

reasur e 105 HEE LR Ral e eBeREmAlr AT ShabalBLAS HEletRT tiox. i <

structure iggefaablylh Qildéﬁ@rbbﬁ&l%ﬂt%%' Rag YEenABttgp @wm&wrﬁayﬂ@éuse@m snoke
in the porous structure and in t presence of a swtabl e catal yst

conver ti ng GAMUREIONIMEN theyaxyaenHosa0e 69Mpasent. nTloe gatalyst wier pravidedt o
accept abl e H%%log‘iﬁé%%at@ﬁaf f&egfre%%w@ﬁttﬁe fﬁlg%@% [d3& ol duMv e daditFedfi! eased

to at m)sphere erlia el ng uUsSeable Oon a norna

conventlisonamoke sorstitaentsh particuirit df odeot gasss intke atodptable bdoun gmst ube
The paper preferablry acts as a barrier to mgration_of constituents in the
treat ment rHRIENIIAIUTGMEY OF MR DRLIIRRNNG RPKEItNE AffRIties: Re r¢le8Se%he t obacco

S0 that MEGHIRBTASERKE. +fie Baltal el Sl aeHoRRRECoRBANGR: ABYeU ar |y

useful in 2 | 'ocki ng usi on of cat I ¢ conmponents 1nto the tobacco to
avoi d ther aiwnhmydafrfadmxxed ana prbeidmh lnssrtudrthe mmﬁ@andm dostédontmthef t he

treat nent rial, fromthe tobacco way of th arette paper

per f or ns urﬁ'ﬁf?@ef?mgﬁlrﬂﬂge”ﬁ’ew&q% Qi‘h?ﬁ{g@ﬁ@ﬁ% q”n' rEpect of prior
art devigces whi cRs Ristisged #n bgBh’dafH’cs%ﬁéﬁ&h%%em‘éilcﬁiﬂébﬁhé@uoﬁ here is
usual Iy an additional paper 25 material or t plied to the exterior

of the tubePGE/%%fO@cZGBrféedmmrw.cmn the santeptisyehwhicty ars kereiro

decrease fr, n Contrary
o thi s, apnroiRe N rdRtbnbe s Rary B Cosis el o BbeF REPFREE, o oue

t he cigar et\taafldus reactions ;mmvaganmudésta@amwnmk@égat frdgt sgmeaonfhb

si destream snoke in a nornmal manner including that 30 generated by the

ci garette pARAUTS PRESES APrERthemateral to; FRexmplsr FRfUGeRl RERUrSen t he
si dest rgam g E@%ecﬁm?@%ﬁoﬁ‘grﬁ ﬁ%bﬂoﬁ&etarﬁ% t,cdrﬁ@uﬁ %P@rﬂ%ﬁeﬁr‘ n a nanner

decoupl ed fromthe activities he burnrng coa JUL 2002 WO

99| 53778 Pmmmagammesgkemnest OEQHI‘)I(SHDIHS anthihe ltkecolim i ng of the
treatment activities fr e mai nstre &D roductjﬂ_on ensur s t hat
si dest r eam RIFEREEL 5 rﬂr§ @(S"ﬁ(ﬁroHBr‘%é%‘ﬂ tipnckatalysh They genges Weam snoke

to affect ppRRR cblysiPsdIBLIRATRMATRE GrLF CoHEISHAY of BRithUARBrdds 6pduce i nto
metals, transition metals and oxides thereof, rare earth metal oxides and
30 lanthanide group of metals. The transition metal oxides having muitiple
oxidation states are preferably selected from the group consisting of group

IVB, VB, VIB, VIB, VIll and IB of the Periodic Table of Elements. The
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5 mai nstream snoke a significant anpunt of constituents which are nqrimapll 3001
not there in snmoking a cigarette freely. The sidestream snoke conponents
may be sonp@dykys7s he treatnment material, treated and then agidrecksd/as4
pernmeate outwardly to atnosphere. There is nothing in the physical

structure oplatihent graipeithetaid prefedabihinefudeoplibtinsinrerqialiaiunt r Gthed
conponents and 10 resultant reactjon products back into the cigarette

tobacco t hef@iBlyst® BIchidgyaliminemgilicates miuminuer xides and calsiui and 1 avour of
the mainst rﬁ%@oﬁ%?%g : %t:ijéggﬁfen‘ae‘e’i b t tﬁé%%é%%ﬁtmg?gﬁiﬂl@é F@EP@S B‘Ptﬂg in the

formof a s M ckness ma rise g ayer or the
materi al, avariogrosataystd ot waydnclode solidselgionsrofthe crimeie mbtatloxedes. or may
conprise several layers of 15 the sheet. wapped on thensel ves to, devel op

the desi¥ ed t hi cRyiessiukgroupid alyrpiaum giligatecaialystiseareriberzaplitas Whichpei ng
thin it can j Cl [ ' : of
standard ci gggeﬁ_gkgﬁggé%Wﬁégé)rﬁ%aﬁ%&l%gg%%l é@ﬂﬁgﬁg\;gk%’m%db@:mﬁay be
fabricated afuflementioned Eurbpean patent @pblicationcERr240 807 cthetdontents of

i ndi vi dual devi ces, irégi)o_v\hi ch conventional cigarettes or non 20 snokeabl e

ci garett es WHIGh & harepy ingorppipied bydeferapce.e TheAlumiRpiicals geolies @pd t he
desired sid r o . nat.er) ich are
non- conbust ﬁ@l%eﬁgér?déﬁ@\ﬁgs %@Eé@%‘%@?ﬁ’ﬁ‘ﬁ@%@gﬁf %%@e@ atdghén\ggr ette
convent ilonathéir smrphive capatity. brefairet Zeolieg incloder8ilicalivé zeolitas X1 ¥ and

t enper at ures abqut the burnping coal. The tube es not require the presence
25m;f met al izéogmg?gﬂt’-go Fgwoé&”'.?sz?ﬁﬁﬁ?s §P&%&SSM(¥‘9@BHS?3? ISt he bulroni ng
coal tenper Pﬁ&é:%t%éé‘%ﬁa%ﬁe h}fpgor?:%fcr ieééb_lgé§ Ra¢E véﬂPﬁ@’hssiﬁéé"fbsélﬁ to the

burni ng coal so that conven urn rates are nal ntained. Al so, by
virtue of t taticsedfeattoutrS0odind higheat ahesseleciey gatalgstarapektailyofdatalysts

provided in_the sane material, such that when the, coal heats the tube,
oxygen is rmaé/gtg%mqqurag%ﬁ {th eoil&?&ﬁ”ﬂ'@ﬁr‘ﬁ%ﬁnﬁ ‘I"@nré%m@d‘féj\@éﬁﬁ t he
bur ni ng) $oakaiN<tbririxiUies terabt MaWLSS abBld i yeati onal
free-burn ratatgr%f trhe cl gar ette.hwg a%Blé %‘5&%5&@%8&%\&;\%‘[@&@@78

PCT/ CA99100884elppgdrporous straciuse and|driesctol provige ¢dialyst gathe indemial Fi gure 1.
The cigarette 12# it}beci(?rarette paper 16 is in contact with the interior 28
of the tubesﬁa.ac PL SRYEE may be as a result of the sliding fii of the

cigarette w thinjtigalssBr adPeorl ofthe iRCemiorethae e bxier/\spaie sompeatnt
material onto the cigarette to 5 formthe tube 20. the cigarette is

snoked, it reklee Whe Aval fupetionpta pyidatie aagalyst Qéftqmrmmmmals_t ics of
this treat ”%QFde@%aeVihghulfiﬂ!e'cﬁ?dé;igﬁsﬁﬁ{écsecﬁw c%iﬁgﬁ%&lﬁ%&gew s high

tenperature reaction zone as | vances al ong ructural

strengt h of stdragewehicianndi dshe catatystdasitiiatidg lmxiddtwedfdnetionsigTheal or if
re-use is conteg'pl ated, the tupbe retains its 10 structuragi,strength. Fi gure
3 is the enPigE@dROUPH! transition petal oxidepRaving these capabiliuasaremrides

contact W t byt biie1dRShide SeMedR FRetaRCANd MYt bPORFSKly Hfe oikRtles of cerium.

The amount of oxygen storage component and/or catalyst used in the

25 treatment material can vary considerably depending upon the respective
activities of the individual components or activities of the dual function
component. Furthermore, the amounts will vary depending upon whether the
catalyst is incorporated in situ of the material, applied as a coating to the inner
surface of the material or used in both applications. As a guide, the catalyst

30 material is present in an amount up to about 30% by weight of the material.
The lower amount is of course dictated by the amount effective for purposes

of oxygen storage component supplying oxygen as well as the amount
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previously noted, the tobacco density may be of the conventional packjpgyt 1001
densities and paper 16 may be of conventional paper so that no special 15
adapt ati oryov9seasli red in the cigarette manufacture to acchUmOa083He use

" of the tube. It is appreciated however that in certain circunstances, the

ci garette iheekdsampyo barorm edffectivelp zatalytic chddaiian fmctiods ciDppestding paper

a1 tough | nUPPRINBECTYY GBP OGRS MEter s T OMiRE FERORIGIIE GRERIT al | thi s

o cont act AR aey B8 uRhafin Geart fb Al iAigR Adtndlhail ec, oo ' ©
he-ci gay ol Lo, Dot waon L ho Dantr and | he W anper. Mot | o). Those. 4aps are -

due t ogtfhe "b%'r%??\émﬁaﬁé'l’t%rbﬂof ﬂ'&ﬂ %ﬁtég'sflﬁ)ge’i‘wrérthé"r oxjation Is U&tepZO from

the tobaccogldadited ftPthectSient tﬁﬁeﬁ%m &al@kbé@&ﬂhé“@émi/éuﬂdl?f’ail grﬁbe” or of

t he wrapper exactly cylindrical. nce, e treatnent materi a

consi der ed buorrbeate @nst ertdeddegins to afiectdest and flavdier afithemsainstreaper. | n

accordance with tg.igs invention, the tubtgeis sufficiently close to, the burn
a

zone of thesmoﬁﬁr §4dllyq lﬁ?%#”é?ﬁﬁ?}” SR storacg B?"%’?:fj%ﬂ,déﬂﬁ or in
30 contact whidys3 idI¥s8 tRaR absht Bbzooﬁ)'/ %F%t%dﬂ@%éfe%lg?eﬁma%@odthe

porous structure of the tube. Although tthe tube materi may have sorptive
capaci t J0 at 2D%wey weigipterlibisiaprreciated beweverthatwheni selectad rbateviats tanenl yti c
L,. 2002 WD 99| 53778 PCTI| CA991 0 h,.hi gher. burn zone

he -20 12 J U 334
P ermor at or othe Gyl HEUSTHAl e¥Yasn $Te AP Wall ASKRIBUEZING PHOANMe Lesons,

cigarette PaREAEMRRNPST ine MBteral in%WEé%ﬁd[HérWBOWbWé?@ﬁ@ units or Iess.
The tube on the other hand has a porosity well in excess of this. The tube

porosity is usuallihg preteitast catahficInatedst issuaesiuonbased andus partigulap to 5 or

froe-burn r SERBrORHE" Thb.eba: RRLARYBncitRE By B PP RSTAHEH ' o
structur® i of sasturé® ofdiHic dtbSale sl iakareIbpeSiniSHHE S8ty 6dilibhae capacity
I's provided, yet supply the needed air flows to support free-burn rate

wher e t he afundtios\®f axygensterapplantipieasep Qw@gedansived anyingpmerdsst or age

ort i on 5 of "ERete Ve Eeusindng i Bt bedltbdpde REFOIMAGTI he'hd =
nacropor es 4¢at8ay tagatplerct rétairting PxgHern bt whien dldeatednyterdpendtots 200A to 2
m crons. This section would be representative of ng nore fhan ai)prom mat el y

3 to 6 micr6%§38FS PREOSRERPN H1ermal cOPYRRIRTHID eRriC BxidekEender dhBIt 42 woul d
be the g Cr B0RiiRS tal SRR AoRelifie PP/ RIARISH: natbha fignge of about 5

to about 200A opores 427intercommuni cate anongst one another to
provi de gas terapseajerd isralendgted morimally kmesangé of abouti$80°C to 580a@ptheci at ed
mensi onal structure resul ari ous

of  ent ati onSoEIG DaleiiA GHERESE PRUREN S AT N ATODR! FREBBCRE o
provide thi shdlegapet®f I1£288MBK CiMe rRfbased oxygen also supports the catalytic
oxidation of the captured sidestream smoke components. It is appreciated
25 that the cerium catalyst may be used in admixture with other catalysts or in
solid solution with one or more metal oxides as a catalyst.

The treatment material is preferably made into a sheet where the sheet
may have a thickness normally in the range of 0.04 mm up to 2 mm but
preferably not exceeding 1 mm in thickness. The sheet may be made by

30 standard continuous papermaking processeé without heat treatment or by
processes involving heat treatment such as described in aforementioned U.S.
Patent 4,915,117, the subject matter of such process being incorporated

-15-



Communi cation is such to provide the desired porosity in the range of‘l zal%lu%um

300 to about 4000 Coresta units and perhaps up to 10,000 Coresta units for
t he desir agotdpisgiepess of the tube where the BET surface arepcT/capyei3at abl y
in the range of about 20 to about 1000 nei g. Depending on the choice of 25
sor pti ve nahereinlby refereBed. dusitery eompesitionyis meadeap whiah isglddethe and in

I nst be. | th 0 /g. Th ! f ' whi ch
cl car |y per ATSANE T-pRPRUSHEIS S MaleTpPolgM coRBUSIbIE Dl (D)
oxygen ot peiihiatoraRle dirhBirertde T Murry BErmaRAlor RUBHhEY iy, be made
rp or they nay e

up froma variety of s Ive materrals e crea in situ by

heat 30 treprecursor stueetaxsionisthenrayetbatdn glevatdctemperatine tocevaporatat ed
carbon, zeolites or égéﬁus nmet ag oxi des. The activated carbon ﬁ%ual ly has a

BET sur face th§ QEB35HC develoriipersby A PORUS SHucurenier the sheet;
di stributi < = 7 =L~ 7 : A 5h t
albzu'[I 230Ih.oB‘?ﬁéauszée)%ﬁt%eséauséﬂuagggaﬁ?\t%%gﬂ)?%vcéﬁ?ﬁg%ﬁﬁi\%zng%ééo'g%r adce ar ga

of about 30@nicrpbdedwhére) trenthazrquares fntercommtinicate tloough thesheeband o about
20A. The porous_ netal gxi des gﬂi ch are,rray&e bg heat treat man}. a]s di scussed
above, have 2% BEF Sz WRich Rioxidesta peyosity which engonragesanveptgnalftee: por e
size distri A f 1RO t acabein ; d'Rltérial Iy
has a pore ?gfu?geg abgtﬁar‘g&%Sg‘fo 1. (P%?@ngmgﬁwﬁggh pore Hé%ér?ig’ﬁgbgﬁ?n t he
i nt er st 1@ i algragiec tan abpoutiP(0 Gosdsta uhits @nduay gaGihhigh 801000 Gorastans. The

| dest ke f t he buyrni 4 t h the 1l ,
oher o o t SRS CAFRLDBEVER CIGRICIER SRsBPIS{or 186 TS HeAINg 808 Fom {he
Interior SUlhigf8s W@bﬁblé@vﬁeh@it 'ié‘uﬁdi@rs{o’ﬁ?ﬂﬁ\ggbpggggl broperiks bPtHe\paterldhr | Of

surface whi ch” has dropped down to about 25 50C. "The vapours and
aer osol s comu@nbmit@oresity, fon éxarapiepfrorhabqutr3iistosabawtt4000 Godestaenits. t he

ffinit f ' tit t W thi th ' t t.h 15
Fapi dl y” per HFR SR AR i YERte i N st min IR e A EDUE PR al .
hi gher tenpena) beeridet tbhﬁetshﬁ‘gl BAposmbRin alcatdiPEcARl Sfskire@mABEM $p MY be
oxi di zed to other conmpounds and rel eased. The Ip_orous structure Pref erably

i

has a heat da@hert J0%hby weighti niheceataltic materidl igpfiannatuse 4o withstandidet ube
interi t ' {1 ti t t
Lo avor d cr JEAT HeBuhOAt prod8sS BB ifug e B sB0 Rilon iR e TRV BLal S

not ed, the chigeopdres apdramther surfaoeEseifaihe ntadropores! atdiiteomierdionGftthe 550C
and the centreline tenperature at the coal is about 700C to 950C. The
treat ment mdsPrkgd and gbserhed sidgeirearnfmeks Gorgtituents is encpuragadn of the

si destr ggm STOKe Witn rBfeReREPId PRPE 428! ERMYBNBoLIMEN S Rbarbibaticle 25 Of

the cigarette paper. seous praoducts may pas oug macr opor es
wi t hout conddnbe trgatmehbmakerialds shimen lasd cigatétte unibdOneTe ogacettalunit imy or

ot al'yt i ¢ mAEREH by a6 ToEIRGLMBGRTAl So St Yord IoHIgY Sl QhdestiseT
catal yti cal Igméignyhd praRpaty PRSALIBR $i068HEAM difolB ThidlniScorhpated B¢ gases

are 30 converted to non-visible conponents when they exit the material or
are el i m natesunventigng! ciganetieviowith g tobacto nedi14twhichas wirgpped imt er i al

gg}’gggn%}’ggbn%ﬂﬁ&% c?&é)r%gielp;a}pie?ﬁf{ eh?ea onit inglddss a Eﬁfteir Itip}agd rb%%gnd1 Q y the
which co-operates with the tobacco rod 12 in providing the usual filtration of
mainstream smoke. The treatment material may be used in accordance with
an aspect of this invention in the shape of a tube 20 which surrounds or
encombasses the cigarette 12. The tube 20, in accordance with this invention
30 is in substantial contact with the exterior of the cigarette paper 16, as shown
at juncture 22. The tobacco rod portion 14 preferably terminates at the end

24 of the tube where the tube thickness is generally shown at 26. The tube
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12 JU 2002 WO 99/ 53T78 PCT/ CA99/ 00334 burning coal . The rel eased oxylgedul 2001
flows directly to the burning enber to further support conventi onal

free-bur nwdesseis t he cigarette. Due to the relatively hi gReT/dnsain0334
conductivities of the treatnent material, the instantaneous tenperatures in

t he regi on prfeferablyblas argdiabtilickregs lie tie marfde af about\0.04 ghmtto atfduddt i n

dditi t | yti i f [ i dest k t
the pyrol ysTErone Pl ouie Sratd ordhie it PBwl vary SopaRanBain Benver i ng
at |east sogg tewfetn@gog et uaﬁ%nlrfédéagﬁe@ﬁha?@ gcgbetﬁdt%éwa g In

accordance wth an enb ment of the invention, eet material 10 may
be made froappresiably thecoverall sizegpfdbe gigaret® eait. Rrefdrred eineurnferanees frs  of
about 0.5 to 2Q mcron .thickness hel d_Ln a binder containjng, for exanple,
Thort iy theiamteRe ATl Fras o AOHL2E dTiTIP RO P DG HNBJS Vel EI0SEI o
pl astic and.t ' L, Si ; ' | a at a
Femper at ur e e el 38 dH g Uy o o St N A BV S RIS S
of f the 15 iorthamangewf abbat 20 mmltadibogt 86 enmel The filsercpontiorriiissalsmd

I ti to d he,. t t .. Sych t t ti I t
Phe’ bi nder  PETSTERR of A EiARe Sl M, Barlrumalel dhe samid asbe Py os " S
Preferably §hmetat 8f thel taba 2D sehst Brbvide aSinishad 1Bk Eighretierpmebi ¢

structure where the macr_oB\(:’res permt water vapour to paSs therethrough. In
manuf acturi ng t h&éhe meateriabwranppenos duhe 20 roayibeicbaraatedzedibyti ¢ particl es,

ot her catalytic or adgorptive materials_may be jncluded as _zeolites,
activated carbon and {%he IPIP@rogiwlﬂéﬁﬁrrﬁﬁ‘géPF@h(?@ﬁk @ﬁﬂ%é@ﬁ?%?tzaal so be
i ncl uded orygs:the contrary, conponents which weaken under el evated

tenperature may be included so as to permt crushing of the tube after
snoki ng. Wien devel oplihg t Bepasesize ofsagnus SOAsiorabautmicronse or gani ¢ bi nder

materials may be incluyded. _I4-4 | eglated that the sheet materi al
does not necessarily Wive Poé%tgHgggng%gf%’ghﬁngQﬂﬁﬁéﬂq 9rq €hcti vat ed
carbon is ugRf #sodtlPD wéigpti ve material . Alternatively, the sheet material

may be dried and used in its precursor state and the~high tenperature
ci garette bum zone isiVel i afensity ®f abayed3 torabad OB aler:@nd material into

the treatnent materi al, havi . r i LS. | ' - 23 12
U T 3005 W0 001 53 7h o BaEE Bk Sar dRle At BBl Ty 20 o
enbodi nents of tMaeitove porasityfiesufficidtitogrevide sinfravs torelpepors denonstr at ed
in the foll ow ngl’g,exa | es. not i nt,eng_(rad however that the foll ow ng

exanpl es ar EOTYFTRIIE0, ‘?af?tﬁ"lr {rg%%)u.trg "FRVEN I lBEHNSONAE WH EIRIE3EIUS ns.
oot o PULPES bR ACSESRLHANEY Gyt SRR Sipe Bl o) v
conponent s. treating sidestream smoke emitted from the burning coal. The porous
structure is such that at elevated temperatures, its sidestream smoke
absorptive and adsorptive characteristics are functional to sorb various
sidestream smoke components for treatment and release. In addition, if a
25 catalyst is present, the activity of the catalyst may be greatly enhanced at the
elevated temperatures particularly in treating gases which tend to pass
through the material without being sorbed or the surface of the sorbent. As
well, the porous structure has sufficient sorptive capacity at the elevated
temperatures to prevent breakthrough of sidestream smoke, particularly any
30 visible aerosol particles. It is appreciated that the porous structure may be
designed by virtue of altered thickness, altered pore size or the like to permit

some sidestream smoke to permeate through the tube. This action may be
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10 TABI E 1 Comonent% b Wi htPa er Reinforcenment Material s15.5Fi || er12 JUL 7002
Cl a54. 5Bondi n C a9. 0OActi vated Carbon2l. OAdded Dual Function Ox en Stora a

and Catal wb®ois@7780. OPhysi cal Characteri sticsDensi. 480 /ccPecgiaby/06384 est a

uni ts) 670Sheet Thi ckness230 to 280 microns Exanple 2 15 There are several

consi der at i desirablenvdsgrettie srhell bea efdcedifeidestirgam sisiker artheftabe tsuefateng
si destream snmoke. There nust be_a sufficient reduction in visible

conEQnent s &d%frifﬁ;dsw B}ﬁﬁ@ﬁWe Theporaus sifistdre isdiasigned preferably forranem f
Creati vt niP Ghe Bnliirdd o AREUBAC T fedrdrd ot BRIt S BesGHaRALE | 50

and taste oftantpoirtioistitbethiziciessavhdrerd il ehickhesd isaebured toprevaral
shoul d not add anything into the mai nstream snoke whi ch woul d appreciably

affect f3ave\desgam sropke brapktproughremhe singleusaibasist al so avoid of f odour
gases. In order t‘l’ﬂees‘féllé{QFfeeﬁs{i‘!g éff?ﬁé'@{\/éé(ﬁﬂal'\Dillvdf%oli’:!rge %?gﬁgéé:egﬁﬂ?r@mﬁg’

sanple 25 cigarettes were S uate relative

convent i onathectyperaftrheeriatsiacomduatedo Fdrazxamplebhiinsindestxidashhavelke. The
test is capgble, of, -24 2 JUL 2002 WO 991 53778 PCT[CA99100334 detecting
visi bl e si d9ePFbLA] %M@-ém’s&%wwmm@é éﬂ?%&-gfg@ﬁﬁ@%ﬁrﬂ{r@d by

the cont ol oyt dbdiff'728 bifice 2THE o vBItshd BRI Oy e HeRTEA!

devi ce of tﬁl S invention. oW IS I ch provi des t'he conpari son
and denbhst bytnitsogdragdsarplion aedtmemurg porosinetiyabshuigueb) This stnvetare on it
IS possible to tf%chi eve up to 100%elim natfi on of the visible sidestream

snoke. Tabl §2Pabl§ GhSQTRING YisibIE FOmRENENES of the sidestreamrmolie iR the PPEWSsi ng
oKe. e : 3 :
visual eva gﬁ&bt%fr‘e %ﬁh%w@%&e%ceg@glvaﬁg@teag{s@g%%@y@ﬂe m%@rﬂné%ngﬁggauﬁor a

standard si destream snoke S est sanpl e assTgn ues
rel ati ve togeses mwhich MaytpadssdbrulghutineratdriaVirto exceptatile Bdour §&8sébasal 8 N

7 Medi umBNMB20Low4L3Ver y, L 25 Very Vi WLVWLQ, ear OCL TEST RESULTS: 30
Time of Obs vﬁwm%%h@%\s{bﬁ?%%gﬁ%h%em ﬂ)ai%fq%v §cLcLcL3s
4CLCLCLESL CLCL10GH (Heli-oftheVimdte?ial BEIMRustaHiaBHa HomABKoMsbrvRetibAgl and

capturing 40 mai nstream snoke and si destream snoke in separate filters and
anal yzi ng t bigaceite ghe<igarette ésalatesdhe tobacdociremathedutiendhespasr gas

chromat ogr aphye, -49PLLEAN! s been DL 8¢ STORSLARYR L HelRheR'2n9® 11
material or sorbed sidestream smoke constituents into the tobacco so that
mainstream smoke is not affected. The paper can be particularly useful in

20  blocking diffusion of catalytic components into the tobacco to avoid thereby
any off-taste in the mainstream smoke. The isolation of the treatment
material from the tobacco rod by way of the cigarette paper performs unigue
functions peculiar to this invention. In respect of prior art devices which
provide a tubuiar material on the cigarette, there is usually an additional paper

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

30 generated by the cigarette paper. The treatment material then performs
treatment on the sidestream smoke components externally of the cigarette

paper in a manner decoupled from the activities of the burning coal in
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30 35 WD 99153778 PCT/ CA99/ 00334 snoke conposition conpared to convért jiinil
cigarettes in the presence of a catalyst. This result clearly denonstrates
that the gi@a5ehye paper is capable of decoupfing the cat alpttricadornessisment
of sidestream snoke fromthe process of generating nainstream snoke. Table

3) set out deheratingreipstréarm smdies eThisddcoaplindof thet freatrentssotipitiest o
control indjcates a .veré%m' nor_ change in TMP fromcontrol to sanple. A

val ue of 1.%CmdBRIMFBSERAMGEMQIR PERALCHRR ansyfesbabsidesieam 8Mokei o of 1. 09
f TMP o : ' | sn th
conponents. Tampanalts B ndthdiitaé BLE i3 e YENaRAINTOR REBfe. ' (P20 (e

sanpl e has smsresiabll mpinstreasasmokeflavoandnd tastewor astréodecesimd ted . 1t s
i mportant to pote in thﬁgsi destream snoke there are very significant drops

inall o TREINStGESM spoKke asigATIcantpRoHNLat $onstiuania mhiCh REE NARTAY t he
Mai NSt ream shmKerd f ﬂﬂékiﬁgga' déiétiafgtfeeﬁé@g: i@%fﬂ&é&?édégﬁmg@qé g%@gpé@ﬁyer y

active in reducl ng the no onponen e Si IS
aspect is dmaylbessuibed bythe teatmient matérialerpated ard theanallevéd tdAB LE 3 The

| SO st andar di zed snoke test neasurenen for Chang jin Miinstream (MS) and
Si destream R%’Q}e%tﬁﬁ%”%@ibbkf’s?wwhw *Pm'ﬂttbemﬁéﬁmﬂ&é'rg

MB17. 221. 33 tRd3renpnént thatdrid) IhidR Gasthd o ts and
VBL5. 831, 32%. N30 015831 ADA 6aL: 25”2@. 4 dire ctihe reated compqnents an

MB1. 0901009 res8itantreasionr pooditds Back iotierigarae dbademot theodtat avdibiinger * NI C
- Nicotine -26 . %.2 € L.ZOSZ %g 9%@&@;78 Ez | e. 3 PCT/ CA99/ 00334 The

si dest r eam ¥RORIGNHICAY ?t'% Qfasie g VoyrQ ﬂig)m%tfﬁﬂ'ﬂsﬁ'? €. nuch
greater than 200;GaeRdiang wefaﬁnaﬁﬂn@&@rﬁar@wfﬁa%'e'in%ﬁe\fsrlrﬂ%@% éFfére%,Stpe

units. This material should allow or pronote conventional burning of the 5
ci garette tiubertbinkaeshaaynsomprisearsinglekaydraf théenatariel, Bacarapasite 61 avour as

a correspondi ng cigarette.a t hat .t he sidestream snoke does not havye any
appr eci abl et%ﬂ & '5[98% _ye&gorggség\pe} i‘f“@ﬂ?ﬁﬁs‘?rrr&?y REMATSE ﬁW@rélﬂaﬁ?@the uni t
i's functy onihadsHYeANREpYed BnitReMRBRA oI RIRISPING dssirld thidkrieekifehgiey of the
cigarette and at the centreline of the cigarette before) during and after

the puff 10tubleadB)view ohthe sheetipateriahbeinccthimit san e appliad torasigaseit®w ng

Tabl e 4 sho . 0 ' v C by a
Cronretto s SEPE @B cliDr By L<eOotb it (b e Hiter SRR HERESLY T 4
The resul t sARetnatively] tubBslrhay bedabrichteddambinsiiewrtc! théinoverall stractutal t t | e

difference regarding the centerline tenperature between a conventi ons!
cigarette afiiengtismay Be Reividugl dayiggsvinihwhichonveatipRahe!gAEatEes inonrhe

: . . j _ 80C
and certS of FrEkEEbE ddarkREs By eRiCHHIZE B elcEBE e b insEitd 1o rQlick for
convent i onathendesimed sitiestreamtsmeckercontrolt e aibe ¥ meade of exgteralsvghich

i ttes in the treatpent ial,all h ' bl . i ph d
Centrel i ne BU RPWGOTERSEPIL AME0aVe G ReR! GBRHN BN CanpeiILopeetfinst
i denti cal i gofventionBDRe&burl pate K Rfaiktaihg ebnddiitfondteig#tenendi ngly, the

centreline tenperature is in the range of about 730C to about 793C. The
t enper at ur etersperagires iapouhthe bwiningiceat hehe e doegipet erquike thevpresemnes

bur ni ngLoar (st EORPEDBHnBhGt BRI Bloors BTGB o .

t enper at ur eferhgérmures MREAR Ithy thihe irs asSerise éé}@eé?@@ﬁdrﬁ?a?@t‘im@rtﬁé Buesingi t s
apparent that the material has a high heat conductivity when in use, and
does not fufiedlisnthat canventianahiree-bum retes erecaeintainesntAISPaby Xitugdlas an

I nsul ator t : e I gher ILcularl. t he
peri phery. shou e note a | t S riror art, 30
e SE8EI SEMRSCARNER Bl BTt BE PrELRl N 1 ,
namel y U. S. s&micanbtetiaDdoch hativwivem the eoainieaty aine tuby) xyGeh s 3ddaéed imyi ng
cigarette in cavi tg/ of a tube have tenperature |evels ich indicate -27
30 the oxygen deprived environment adjacent the burning coal which further

contributes to the support of the conventional free-burn rate of the cigarette.
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1 2 JU Z002 WO 99/53778 PCT/ CA99/ 00334 non-conventi onal performangé. JUurHis
result has been confirnmed by actual snoking. Both sinmulated sanples 1 and 2
had unaccepbdabksr9ff-taste and flavour. 5 TABLE 4 G onpari spcr/gh9oe/6m334
Centerline Burning Tenperature Between Test Sanpl es and Conmerci al

Cigarettes 10 Avfiqge Zliengpparialisectiondf tBarugareﬁ?erdf@h%mr@m.P&'hbmmltteControI
#178545015 #276_048,0#37504508ar$l e WO Cat al yst 791445Sanpl e Coated on
| nsi de79347320vithAigREEt S REREM] &IF 'BLoM3d withthedptasier 28 ohibedebe@iso

Si mul at ed 2 e , ? . gyl Sampl e 2
VO 95 3422?@8@@58@5% =4 %Uﬁt"??‘i’e é'ﬁ'?’??@g{ H%C’é?&%ééwgﬁb’eﬂ‘spr oduce
by machi ne tds 20 os mhaysbe lasta tesalttaiwrapping SHewt onateribl dohie thiegigarette tos
acceptable. A reliable tenperature noni tor*%gd,dew ce has been developed to

measur e ¥ enfRIFRING Wbe2G: paithe gioarelta issspkeddttecepeswithis dee ke 2Bef or e
di scussing Hag t%)?ﬂ? Jrﬁ&}%éﬁﬁ%gp{rgsﬁn%s OPHAS 'tr@%irﬂ@npritnﬁgé}galdﬂéaﬁ%gf cegure S

i's provided as oWs. erature neasur ppar conpri ses

a frame 46 ableotpsaoduineinodate this kighhtethperaturd esactionfzoree 44 iterdvanoepl €) Wi res
3mm apart. The frame 46 is

48. These wire re parallel and i cal l

accur at ZI yW@B?FSQ £i "HBS- ngﬁ‘et $t&&3“‘?&)%§|8“9@f%ﬁ@eéuﬁ?%ﬁ?%ﬁi@i‘ﬁl ke weakgPBEat i ng
Ci ¢ . he di o A | £3 |

for & conpubbrne Ve tagl 6y 15 g I8GpREralets b B baaiR It of T e

not or 5¥0 wi strueturalestsmigilsi on 56 that converts rotary to |linear notion and

this t Latiaqn, ,Th | I. tte 58 js-stati y .and fi d
Bentral |y wi t i nHOHEH EiRCRVAGEIRATUONA 0 Hagreid e Lhetibsihane of and
perpendi cul lipsinkibPodtitaét with the'baber 16 rSphdt BBAGEH Yobuato 1S garpl e 58 5

using a fine needle so as to cause as little dis ance to the cigarette
paper 60 as ppadsuslyamotdthdhe hebamooodgrisity rédy berofithe cohventiesal gplacking

di iml tals. T date the test .t t , T R
(pl at i num pPETFIERANIGRRRA |4 DRYRRIO! CAlfeliPRal BEREN TP WaurRapeSalof . 003"
Each mejal %lga%a'tﬁm%ﬁ‘_@éuiﬁ’é’d frn ﬁaféeciéé@m_raaﬂufa%mrg'ta%gbﬁrhaea@tthefu_s@et al

wire at a welded junction 64. The Junction thus formed Is a sensitive
t enper at ur eof thesibeaght i appregiated hopgveothat in ceftainheirdurastances.itbe, this

| rom the axiliaie ssPiEARRIRE RrR08 et BERNTEY Snb EGHERe R S hene,
t he t her moc@eppbdititictd RRthed ehhgheatédiceti@missiorizofasidéstrédh eimdkedi screte
steps, pausing at each for sone 300ns. This allows sone tine for the TCto

stabi | i ze b&lthpeghiir vievaef the everalt efficasies ofithe rpatmentmalerialgthis waald
condi ti gned, |, LR n ad . | ' 4 0 The
ci gar et (2 i & s@%ﬁ%é&t gg rgﬁﬂlr?ds) ?ﬁﬁ'@gr@ %Sgﬁééenggr?? %%yﬁ‘%ﬁgdgf&%a a%ﬁffi ng
machi ne. | n vdthr theemborite ohthecexisddr surface 38 of tine ciglar@tfe papen1@ bakasnds,
occurring ever 0 seconds. An electrical connectian 68 a 70 between the
bt 11 g naoHTGHIY P2 SRRPEH SFERlLaane gl SomRs=cry MY SORGRIOER e CaRSHe por it s
the device tRugbehthepaplr BRAMGE ArdpBer idkétialdrhiede JupkisrelduiodRe’ St andby”
data. In this way, each TC records a radial scan every 2 seconds. As the
coal of the cigarptie papensvhich soldtes ke Tderior afithedube 20sfrom the tebacast 142 i n

t he axi directi.on is also recorded. Tests have shown that the al noves
at o suBdt aril SErPng & 5 PR Pl IR ISTr it AhE MIBRPRGSTARS rate, we
are abl e to cynANREdl. Hendd, e flREENSA Mndtdd RCtondidareddo hOsibdtantiallyin
principle, a'three-dinensional plot of tenperature

contact with the cigarette paper.

In accordance with this invention, the tube is sufficiently close to the
burn zone of the cigarette, and preferably as shown in Figure 3, adjacent or in
30 contact with a burn zone at the cigaretie paper 16 to activate the porous
structure of the tube. Although the tube material may have sorptive capacity

at lower temperatures, the selected material can become catalytic at the
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as a function of both radial and axial position can be produced. -2097 JuL200?
JUL 2002 WO 99153778 PCT/ CA99/ 00334 The difficulty cones in reading data

during t hqydpyddssseSi Nnce puffing occurs for a short tine andpchidaaaenkl v,
data are sparse. In fact only one small spike at a random position on the

standby dat much HgIsEeTHEH ZoReasshpergure. THE fubY AlETRI hahighhy Bbisis,i n the
need to use a nmufti-thernocouple 5 technique, as shown in Figure 5. Since,

as expl ai neWell imexeesseofRigaretiarbaper pornsity veich és usually gheuttibeomaiat he

di stance betwee i npwn, the. i ndividual TC data can be superjnposed.
Si nce the pﬂwssg'b@gg“r %ﬁﬁgﬁi%tbfﬁbergb@cfﬁ%%afwoﬁ';ycweﬁ@ eéﬁeeeﬁefe‘hg%e can
be created Th@lu&?p@fdsh?ﬁis LbGally greaic? TRER BDD'CSredty Umits RS u_ublly uBto
superinposing the data fromseveral 10 sanples this envel ope starts to

bui | d a Syoo@r peyang ¢0Q Coresta aiiisr SUGHPQIPBItY ERSWESIOTENSOLIAgRE | f one

Ve time or apive BBRLFEE Bl FIF ST et el AR ) st ERF coponds
in turn as fube stARttureds $88h tdiepegie theakhgiled sidestidialkesmake stepiék during the
puff. Note that these occur at regular intervals and sinultaneously for

each t her noe@RAMY.is PrRvided.oveb suppiyrihageedemaiclows i suppem ker-burn rate s

i stances baNGEER AR hoks Fnd B8 shobledRrit Ty Sagel BRrReg R ik 00fes i
data. Tio s pomgunest wheoreatdd.e graph as shown in 20 Figure 7. Note that

the smal|l puff spikes are now scattered. As nore data is conposited from
ot her sanpl es) aABSNPWNdRFEOWeA, gxceptionalbeniargedpertiont® ahthatubes20

or aphs. whi cheRe (8 HeARuEY ReteRaR A e FiacrbBofiinia B o R I

t hr ough t haprgferabiyin tb& ranbaof abolh200A td Ranicrarey.t T SdetioRwaidipes whi ch
requi re ana of taste_and fl avour .are the | eading

lysis fromthe standpoi nt
sides of t hEgRFGW/"é@t'W\P&HO (!l%‘?'?eﬁgaﬂ E@W%W@F%{Y arte Q)f"?'@"ﬁ@sftq;ﬁ'a%@_&)atﬁga't- he
bur ni ”91§Oaér£’erP\g@36ﬁ%? tﬁé‘ﬁ%adr@ﬁ@rEF%-w (e Bﬁﬁ%cﬁﬁhrbﬁoﬂe@' \ﬁh{cﬁ%&é s It
atiles on a

warns up above 5 rel eases vo I ch have an 1 npact vour and
tast e of ~mapos sizeprefiecatdy inthe famgegfabedt Srte aboutl@00AheThe adionogpgrest i on  of
30 the curve,i

% IS, Predi ctivgeof the taste ﬁlnﬁq' flavqar of the ci gﬁrette. The
closer the aite FENTYNGR emmgéf?“?ﬁ8° 40 Prowde IasiRassagednignshy | avour
Wl be to thehiviprksfdhe mmrlﬂst@pgpr\é\éi%&@@ﬁnéth‘ﬁefm@é B@fngté‘ﬁ]r‘ééfve the "l ess
likely the -30 12 J UL 2002 WO 99/53778 PCT/ CA99/ 00334 cigarette wll

have taste @itdensianastruciue rasglminerariopisarienitations ofthe Thacrioploregsvivhgraabl e 5

quant i fies f i nu [ he inteqgrated ar.ea.under the curve,
wher e i%(?caﬁ%/eﬁ'\g&geé%? %Qté}?ﬁ&e& tBPZE@P%é Séﬁ%ﬁ? ﬁéﬁ?g’wtﬂ?m&f cigarette unit
havi ng ceri Conwataicgtidn inpicDapeYidathehtesiednrabsitirctheaiangeasfdbout coat ed
on the insi ggg?f wr apper naterial, nost closel ¥Oresenbl es the

I )

h
convent i ona "@éﬁ’@&@po Agrests unitsans pethaps 4iotoy 10,886 eresta upits fas)
G tt ' I ' ' : . |
1590 5 6% PEOCRIsd ARt oS e Rherd T oo A PR IE eI P o
ot o ni by ANt ot 8t g YL o e
nt ai n and . Coat ed s . 4.1Sinul at e e,
05134208 5. SOPINBTEIerBRARe B 1oLt HEe Graa Y B8 ISR DRBIY PRI ¢ hi s
dat a_cor T ecthiel AEERELS Hd1Bks Hih SDORFH PhilMhdcRRBrACERMEDLLRERYT and
cigaretiss. Tt Sho

taste conpared to conventi onal e noted that
si nul at ed Saleary peamiteair to permeeateunwartly througk thaltute 20 do supplijeoxydens i ndex

i hi d to_ 30..t.h t ' fi h ff-tast d
ravour 11 DRoRTEGG E8pMUnang Sher te Schmaeta Ry hegnere thdiam "
i ndi cat es t hataridfigof S51RE06 rhateAdadttRePimdyBe RrsdeaIn GRA/bY et a hi gher

tenperature for a longer period of tinme so that in essencé the tobacco was
bei ng " 2dok&@atmant heorexampleofthetserptitgemistdriale maybe activatgdmasbon.eached

that porti OQeBiciteE%%%(?gus ﬁ?etglxc?ﬂgésq “i_’he activated carbon usually has a BET

surface area of about 300 to about 1800 m*g and a pore size distribution of
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The catalyst is provided in the wapper material to facilitate oxidat{enyefin
si destream snoke conponents which nmay be sorbed in_the material, treated

and then peosiki7ysrel eased dependi ng upon the affinity of tHEI/CARBGOIM
material -31 1 2J UL 2002 WO 99153778 PCT/ CA99/ 00334 for the w apper.

The sanpl esabout Shte abbst 2804k Thelkeedlites s ssed trathis mventiog haveld BET The

i dest k it dyrgj ' f th I g¢ te, d i
Sui tabl o 11 PutAce 15 of s 30T{HY 3l ke Sie Qplibion GHARIME by use
of gas chr 0%%@%%92?01&9 e r@u@%&t@?oﬁi‘&%%‘ﬁ@h e Pald¥ Rg‘ﬁ%a?r gani ¢

conpounds and the relative increase or decrease in the anmbunt of those
conpounds i freatmentaps aismissed abovednavena BENBLHacy aresasf abottr t to abbet

results set t jn the follow TaliJeG emonstrates t eahivity of the
atal ysts | Bl aigieng B afiece Siion.oh AR G knporiHUA | AME SRR fng t he
Si destream gimpkital gﬁé’n;{ thés & p%l?é‘VS{&Hé’BﬁhbGﬁtg@b%ttbe! Y, a(")rfb Has bEr ette

unit of this I nventi Is clearly apparent that sever

const i t uent epemingsiirv the interatitiali spases eamgiagik sizeafrembatzout @dMMetd abuty? t he
catal yst into | ower nol ecul ar wei ght structures and which are inherently
i nvi si bl e sHIPHSt hey permeate into the atnosphere. In addition, it is

noted that sone gheldifedtRiEP8RbKE f?dfﬁ*ihé%a:'?ritujigﬁ'&%?Béﬂggate%’tﬁrﬂdWﬁxl’eOfUran,

2 15 propanone, ethyl benzene, 1-decene an zene, e been conpletely
el i mi nated mxacropbreat whets the tempesatifre ©f the\BItEI8r matenial papidiyodedreRaes o of

R T Y
ene2a1. decsnByBoRIEP a0t i SRENEOUS S Bbalk 35 13 5B G, 9 53775

PCT/ CA99/ 0033dourscareixaemisels ctritenst ot theVsUrfates dfeht Worsu®btraetur@afdaspect s
of the invention in treating and preferably elimnating sidestream snoke

wi t hout appdeeitashs afinityafithe) ofganie canstitueat withinghegigarettecsmekadhey The
s st : re el dvOErTT Do ;

sroke vt 1 oraalyerkaf e RicBpblatcand afe b5l ol the bainehE aBREl (RET
snoke conpohiyhes teriperatures ofdthenteatiment craterials toe sotbed oorhpondrtsehagyr et t e

unit while burni i ch denonstrates the effectjveness of the treatnent
mat eri al . ABPMFS%‘*%\?%P | é’&"@%@ﬁrﬁlﬁ{ ??%?W%eﬂ"ﬁ@@ﬁ?‘i’%ﬁ"_%ﬁ#ée been .
descri bed h F@fbfhﬁl{/‘hggtaaﬁéat delpakity WP RIRRTEOHbIBRR Bl in tiflatdh she art
that variations may 10 be nade thereto wthout departing fromthe spirit of
t he i nventi the tubetinteriordpenstire that thppoigaeetie baimsat c@dentional J U | 2002 Al M

ne . ” pre e & . riona’
o oo ot 20 SERbRERReRTB oo el o oSt st B Ins sl oidkel A5 o
i) a non copbshdiPnetemitRe icRjarbe pbﬁ?ﬁéwn%a%ﬁjreq@m gf@!cﬁﬁrggeswwadi ng

and being substantially in contact w sal d conventl on arette paper
of a tobaccto 66@°@antithe cehtreline temparattitecat thaei cbatid aboal 70RAC 980 osity

whi ch encour ages conventional free hurn rate for said _cjgarette 1 ithin
sa; d mat eriual;g i ﬂ&.té%%mﬁmﬂﬁﬁ?‘ %Rﬁ%@f}?@e'gﬂ"ﬁ&y@@‘lne@-'f’jl?%aaﬁra@t?ﬁﬁ%n\gnt |
which is a ﬁ?ééihe@ﬁé?ﬁn é\%k@%ywﬂe&@tﬁ]@%‘iué &5 éﬁékéﬁnw%@ié’(e&‘&%@e

e t free bu es adj acent

st orage conponent releasing oxygen rn rate fenperatu
a burni 2y cohitheotigardtte papen cbaseauepriducisivhictemaygeasscthymegh theS a)

Do e oo doRet PRSI AnehBEHE AP he afhinees i id i °
material, may or may not include off odour gases, although as previously
discussed, catalytic materials may be incorporated in the tubular unit to
catalytically convert gases passing through the material so that the gases are

30  converted to non-visible components when they exit the material or are
eliminated. Also, as previously mentioned, the catalytic material having
oxygen storage capabilities releases oxygen as it is heated by the adjacent
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rate, and b) contributes to the oxidation treatnent of conponents oft 7 JUL 100
sidestream snoke. 20 2. A cigarette unit of claiml1l wherein said netal

oxide is sphogtees fromthe group consisting of transition iperatasooshas,
rare earth netal oxides and | anthanide netal oxides. 25 3. A cigarette unit

of clai m2 hirairey coalaThemeledsed>oxygen flowvst divettiyttbahe BRimAing@hber tod. A
cigarette unit of claim3 wherein said transition netal oxide is selected

from t he grigfipetsHRPET cagvastional Bee\mrn vatg olthemigarette. e 1Bther the 30
Peri odi c T%\ﬁ}ygly_ ﬁbﬁgﬁﬂ%%cdﬂdﬁw\r,ﬁgstbyg‘geeg%gﬁﬁ?@srﬁhgﬁiﬁﬁhgt ions of two or

nore nmetal oOXl arette unit aid netal oxide

I s sel ect ednbtamtanpoudaenpertnces mntheaepith oethelsurningdcoal Indy BeL 2002 6. A
cigarette unit of claim5 wherein said netal oxide is an oxide of cerium
7. A ci gar esuficigptly high to|effest 0 apdiban fo satalytireqnvession /IivarieHal |y conpri ses

5 a catal ysg; q.’m' | ' - + C t ntering
said mater i%?,é&gea_l ca H%’ﬁé%@?ﬂé%ﬁ%g&%@%{mgﬁﬁ @%}%%y%gﬁﬁst or age
conponent . @yrokysis igaaphble ofradnvefting af least séraeafthe eapgtured argarics énteel ect ed

fromthe 10 group consisting of platinumgroup of netals, transition netal
oxi des, rar@sTeahd ROIALIIEFS §3F8%®s, | ant hani de netal oxi des, al umi num

silicates) alum ' L L s@lJd |yt ans of
two or m)ae met allwgoem eé;rﬁ,%l\gﬂgg ﬁié @Pg@?@ﬁtg’q Eﬁ%ﬁﬁl 8?‘ %gf'aﬁ?'m %’%ﬂeﬁéﬁeﬁﬁgai d
c?t al ysio i srnlalgzlbgg:medeffmmtdhmrrygcoumrisfrrg%a’amﬁg shéeﬁieimfggct&r:g\ehi_ maddrizs _
ati num adi i pon,. copper, silver and. cerium 10. cigarette unit
of cl ai m o' . tmftﬂé%a%rﬁ&chngsaﬁeiima%fwmﬁmmé@f aspPpied
solution OfinRTIAYS, WhirfinBfPsiCiteMatineRirf SIRGIE RINoe mMateriBIS LRI ! ©

unit of claim rein said oxygen - storage conponen ual" tunction
of an oxi daandtheclikeal Vs precurs@r sheetiigariedtandineat tedated @it a tenpdratwen sai d

dual function oxygen age nent and catalyst is selected fromthe
gr oup consi‘Et"\"ﬂ(“jZ ePfgaé?C?F%gfg&%-aﬁh&ﬁ&éet%wwrﬁmrﬁibpqres ith&t i on
states and Lee: | { : | t led: |

wher ei nl%s ai @%&%@E@iﬁ@%@ %nge?\%%lﬁﬁ %ﬂ@‘éﬁ%@@éﬁaﬁﬁ@pﬁs@cg# g)l%?%lgb (])tﬁe
cerium 14.pdroak@ueture. Such rdat ctemtimglalsdr eoaverts thelbiodpe emtetialriagea
e e ahich Sl auBr ghicropcras BrEfDaBly ho rasierise b 71 ¢

selected so as to provide a hydrophobic structure where the macropores

permit water vapour to pass therethrough. In manufacturing the sheet

20 precursor, in addition to catalytic particles, other catalytic or adsorptive
materials may be included such as zeolites, activated carbon and the like.
Structural strength enhancers may also be included or on the contrary,
components which weaken under elevated temperature may be included so
as to permit crushing of the tube after smoking. When deveioping the sheet

25  precursor, evaporative organic binder materials may be included. |t is also
appreciated that the sheet material does not necessarily have to be heat
treated particularly if activated carbon is used as the sorptive material.
Alternatively, the sheet material may be dried and used in its precursor state
and the high temperature cigarette burn zone is relied on to convert the

30  precursor material into the treatment material having the properties of this

invention.



storage conponent and said catalyst are present in said material i
conbi ned fective for said oxidation up to about 3 p3kd . 5
16. A ci gmyé}?-ﬁ%i t of claim1l wherein said catalyst is g‘?@?ﬁﬁ?ﬁf"ﬁ sai d
material in EXAMPRDESeffective for said oxidation up to about 30% by

wei ght. 17. A cCi g_zl;rette unit of claim14) 15 or 16 wherein said oxygen

st orage conponent | A &fligacyaf Majisus gmbagireents of thetineentionfor dfeatipgut 5 to
about 20% 10, lght. 18. A cjigarette uni f.claiml14 15.0r 16 wherein
oxygen storﬁ@gﬁ%ﬁkpo‘f%'sa%ﬁ HRIFRIPH g ﬁ%fﬂi'%f”dp%ﬁx?mpééﬁ'oﬁ 1%0P% ace of

sai d mat eri ghteMdedCIttWevat tHaf tHEtfoRbivihgPaRhplebard th afty SV AANRItIN tnthe of
claiml1l wherein said material has a porosity of at |east "about 200 Coresta
units. 26. Adreegty et the appandsd gaimnsn 19 wherein said material has a
porosity of %ﬁﬁﬁ %01than about 10,000 Coresta units. 21. A cigarette unit
of claim20 rmsaid material has a porosity of about 300 up to about
4000 Coresta uni tReprfseiative corgpositibss fBtithe dfeatmahtimbtatiairay vaai d
material is wapped onto said cigarette paper to define a w apper of

mat eri al f orsafa@Whahbut aresgenera|iyywitain edrllowista rangemfar tesvanioussai d
material is ngrrﬁégﬁéﬁg into a tube having an inner dianeter which receives a
cigarette and I's ih Trictional 30 engagenent therewith. 24. A cigarette
unit of jglaim 1l wherein said treatnment material is applied to a cigarette
by cigarette paper application equipnent. -36 1 2J UL 2002 25. A
cigarette unit of any one of the precedi Rg¢BLEilns wherein said treatnent
material additionally conprises a sorbent capable of sorbing conponents of
si destream [SOpi@oné&s d OXygden storage conponent contjrg, HtO OXI datipn

treatnent ofp O PETheGres ﬁhﬁli}tgigr%is,- STUestT ealrrl'TSTrD'k'E;lét p A Crgarerte u it

of claim?2 et —Sar o eht—-s—hy-erophobi-e—f-oF Feet-Rg—Sot-bthe
EnGiav, 5>

non- agueous ts of sidestreamsmke  10.27 A i-a rette unit. of
claim 25 or| Bendip@efldn said treat ment_material is capQ8l e of oxidizing

non- sor bed jgaatael Cargoanent s of si destream snoke, wWBlch perneate said

treat ment nBAgddeDuil Fulbn €5yBeh ShARCand4CatalysiC! 9ar|q {20401 T OT clai m 25
wher ei n sai Opstl UTEy L EHsHbs | S S€! €CLEd 15 from tHje group ConsTSTimg pf

-3 5 12J UL 2002 15. Acigarette unit of claim7 wherein said %XYLH%UZ
a

activated c teethaf—Steves—att—porotus—retatl—oxtaes—29—Actgarget t e
unit of cl aj : in-sai ' ' . ABRgTcc
Porosity (Coresta units) 670
Sheet Thickness 230 to 280 microns
Example 2
15 There are several considerations in respect of the efficiency of a

material for treating sidestream smoke. There must be a sufficient reduction
in visible components of sidestream smoke that the smoker realizes a benefit
from smoking a cigarette unit in accordance with this invention. The system
for treating the sidestream smoke should not affect appreciably the flavour
20 and taste of the mainstream smoke. Furthermore, the treatment material
should not add anything into the mainstream smoke which would appreciably
affect flavour and taste. The treatment material must also avoid off odour
gases.
in order to evaluate the reduction in visible sidestream smoke, sample
25 cigarettes were tested to evaluate relative to a control (a conventional
cigarette), the reduction for visible sidestream smoke. The test is capable of

DA



20 30. Acigarette unit of claim 28 wherein said sorbent is a zeolit&JUL 200
having pore dianeters sufficient to sorb the non-aqueous conponents of

si destr eamyey9ale877831. A cigarette unit of claim 30 wherein s@igagneussd e has
| arge pore sizing in 25 the range of about 9 to 40A. 32. A cigarette unit

of clai m 31 dehestmigvisipiedsidestrédra smolee Ihd Babéd on the pefcentgge ®f kokei t  of
claim 30 wherein said zeolite sorbent has a dual 30 function of sorbent and

oxi dat i on c&miftpdy thggontrel, VAR relative valuefor poiitted smakgifromthel ai m 28

wherei n sai I tre heet

mat eri al co?rﬁae%?@lgﬂgdgn@{:gpf OXI ﬂﬂenﬁgﬁe%\g %P@eﬁ&‘m@" E{éy%satgﬁ i cs which
are driven @bfn;rhtrsbnmrme@émbnmwenhattW|tlpthB/trd§trﬁerﬁl%wna$é1@Bm:srmterl al. 5
35. A cigarette unit of claim25 wherein said material is multilayered. 36.

A ci gar e? t e NYANLIOH i8I RASHILIE IQACRiEVA UR ti 1007 eliginatinn) akbrtvisiRe cigarette
paper is pr e g o sai d oxygen storage conponent, a second |ayer is
10 predom nantly said catalyst material or said sorbent material and a
third layer is the other of said catalyst or sorbent. 37. A cigarette unit
of any one of the preceding clains wherein said material as applied to said
cigarette has a thickness in the range'[ﬁ-'iébout 0.04 15 mmto about 1 mm
38. Acigarette unit of any one of the preceding clains wherein said

mat eri al ,as u
nr ot 118t od %ﬁﬂ*f"@?&é’sfdﬁ? ‘*}ffaﬁﬁ V{Ségg #&}qur? ghisd @ggﬁg otte
unit of cl al et grtﬁeggﬁ’ r?%’ o 4§ fandar Fht eri al
conpri si ng S"eYHBEPES aﬂ'ﬂ ??S'ﬂﬁ'}%‘i’ Mﬁh’@él'@ atiyere cont rg eet

rei nforcement, and an oxygen storage conponent which rel eases oxygen at
free burn rdestlagentht ures adj acent Numericahyatues of a Shgerkemrs) 25 said
sheet maferiNormelvi ng the characteristics &f: i) a porosity inNthe range of
at | east about 200 Coresta units; ii) a pdte size of about 50A to about 2
mcrons; iii) a BET surface area for the conposition greater 30 than about
20 n2/g; iv)vadigansity of about 0.3 to abgyt 0.8 glcc; and v) g sheet

t hi ckness of about 0.04 mmto about 1 mm g38

20
Low 4 L
3
Very Low 2 VL
25 Very Very Low 1 VVL
Clear 0 CL
TEST RESULTS:
30 Time of Observation Sample #1 Sample #2 Sample #3
(min)
1 VL VVL VVL
2 CL CL CL
35 4 CL CL CL
6 CL CL CL
10 CL CL CL

By way of using a standard smoking machine and capturing
40 mainstream smoke and sidestream smoke in separate filters and anaiyzing
the contents in the filters in the standard manner by gas chromatography,
applicant has been able to demonstrate minimal change in mainstream

-25-



1 2 J Ul 2002 40. Sheet material of claim39 wherein said BET surfhéelUarltl
is less than about 1000 nZl g. 41. Sheet material of claim 39 wherein said
BET surfaggo®pRs7gsS | ess than 5 about 500nR218. 42. "Sheet napeticabodiac! ai m
39 wherein said BET surface area is | ess than about 300n218. 10 43. Sheet

materi al of salokersodRpodiidrecomparat tosdimentibRakeigarstiesdnane praséwos obaa BET
surface area of abgut 300 to about 1800 nR/8 and a pore size distribution

of about 9ACaglyglodhissesult clearyrdemonsifates shatdheqiganetteopaprrrisicapshled

To00 me/ & aRtCEERBolRE RS Pearih ¥R Ahce B hodnBob8s Bbr e
et erial of gehefam@tnaieirasm Smoke STDRTY, S0 cut BRI BBl ibeehavi ng a

BET surface area of about 10 to about 400 n2lg and a pore 20 size
di stri but i offHitsadidia ratin febsamplf toxepmtral dicpiesta veryaningr dangedn i

wher ei n sai L al pQar I t cn8l g.
25 47. " shecloHaradto saMde A GUEETR fleciSié et WhePRt tngiedt 3 i o
the form of detriomstrated & aitics obt.00i for MR ahtikie2 foxt tar isalthat #bre #eateryat eri al

of claim39 wherein said naterial has a pore openings in interstitial
spaces rangM@Of iIRCEGase in thpsesemPonenis Indnaipstieam smekesempasition.1 2 Ju
2002 49. A dr G t erd.al.

non- combust CHIHERAE HuiceHat 0B, Sk 1R ReclipiZ I sahiiedie endce

rei nf or geneflavodr 48 thdeconteoid ltds graportant wanatedn dee siiesheiang sarokeuperd! e at a
tenperature of a high_tenperature ci g_arett,e burn zone of a burning
cigarette. 808 VWYQ?'S”'BF ropp IR A &f dMR NiseELORNRET 2Rl THis €earlyn 49 wherein
said non co i e jnal L he
oxygen ot or etcAien tEaTR I maRieleRFamBRe 3¢ HF Tl M e R ARG ert
states. 51. miatdrigl ipivequastore ioiredueingehs Imeted camponaghtoin tHeasidesiPeavher ei n

said netal oxide is.selected fromthe group, copsisting of transition netal
oxi des, raré h%@épegﬁﬁﬁj&cuéﬁﬁd I'%ﬁl%%rqeggpwggdﬁsgﬁ?t&@ .anEP}eAg-dry
precurses cigarette sheet material of claimb51 wherein said metal oxide is
an oxide of cerium 53. A dry precursor %@Ote sheet material of claim
49 wherein said nonconbustible materi al ronal |y conprises a catal yst
for pronoti oxi datiaon af non- eous conponents entering.said material,
sai d catal y;%géqaaianﬁa red STk e eaP g He oL LhPRgN MAPSHERT 54. A

dry precurs '

g JEEredBS ek FoHPOostiaNm 49 wherei n sai d oxygen
st or age2€onponent has a dual function of an oxidation catal yst.

MEASUREMENTS TPM* NIC* H20 TAR

Sample MS 17.22 1.33 2.3 13.5
25 SS 7.7 0.54 .93 6.23
Control MS 15.83 1.34 2.43 12.07

SS 31.40 4.64 1.25 25.6

30 Ratio

Sample/control MS 1.09 0.99 0.98 1.12
SS 0.24 0.12 0.74 0.24

35 *TPM -_Total Particulate Matter
*NIC — Nicotine

-26-



55. A dry precursor cigarette sheet material of claim49, wherein shilduL 2001
oxygen storage conmponent is present in said material in an anmount effective

for said owiotasheig up to about 30% by weight. 56. A dry pr egti/eay9/00334
cigarette sheet material of any one of the preceding clains wherein said

non- combust iBXaenpt@tderi al additionally conprises a sorbent capabl e of
sor bi ng conponents of sidestream snoke, said o_xe;gen st orage conponent

contributing to JNEREPHFEa SBAKEeAMent MrIgrabimes RevRry Nigh BPERSIYr eam
sroke. 40 ' A0S0 dels BREEUAS e BFHARY SIAIGSREEIORTERTAGE O

cl ai m 49 wherein I'n IS se group consitsting of inert

clays, al umyunitsmThid matérial shegidesiiowdsplonietecconvehtiohalssurhingesf thes, pl astic
and m xtures thereof. 58. A nethod of treating sidestream snoke emtted by
a burning cicigarette &o gagurethat mpinatream smoke has theysame tagteand fimvaus @sng

cl ainms, sai 1S | L 0Q:S.ai [

Fenper at ur e SO R e HaRl 8, A NI E SR8 SR SREKETORE T rBlvetny

cigarette. 4ppreciable off odour. One aspect in demonstrating that the cigarette unit is
. A F. Ay. A5. A8}L§ . AhE. AY. A A'Y.,A . A. AA AU Ay. 9. AA. A9. A. A9. A5, Ah%tAB% A
. ALY. Ah. A. ABSHGRIORING PIRPRMY A tongompare igroperajires akdhe periphery of the

2U o a] cau] e PR g SRR aI Cltne R TR, R R e e ©
Ul cral] ¢a] c ptpea] with ¥ witidkt theREatnent material. ] he followihg Tablé/h shows
2l ool colhte bl thedd £k ahiRl raleBlenkonkiaka sy d Sigthsal e e A
P oy o SRR TR S v e el spleg) ke o o
al 7***+(, +, besylts-$et-out in Table 4 clearly demonstrate that there is little difference

regarding the centeriine temperature between a conventional cigarette and a

15 cigarette burning within the treatment material. The conventional cigarette
has a peripheral temperature of about 450°C to 480°C and centreline
temperature of about 750°C to 785°C when burning in a conventional manner
with no treatment material. The corresponding cigarettes in the treatment
material all have comparable periphery and centreline burning temperatures.

20 The peripheral temperature is almost identical in the range of about 445°C to
about 475°C. Correspondingly, the centreline temperature is in the range of
about 730°C to about 793°C. The temperatures set out in the table are the
upper temperature levels for centreline and periphery which are experienced
by the cigarette as the burning coal passes through the monitored zone. In

25 view of the sample temperatures being essentially the same as the control
temperatures, it is apparent that the material has a high heat conductivity
when in use, and does not function as an insulator. If the treatment material
acted as an insulator the sample temperatures would be higher, particularly at
the periphery. It should be noted that simulated sampies of the prior art,

30 namely U.S. Patent 4,915,117 having ceramic paper and WO 95/34226
having cigarette in cavity of a tube have temperature levels which indicate

27-
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| wql gb\ Vi d*YTl g ? % cal ca] ca] ca] (szk ?caU] calU] ca]ca Ve
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#( #7#I—I$®$‘V8ﬂ»@b§a4d Z]l Ul ]]ca]ca] ca]ca] ca] ca]ca] ca]ca] ca] cal ca] ca] ca] ca] ca
] ca] ca] ag] ca] ca] cpicaifrdy ScHLF

"9(h( g’?} (v)x)) *@155* + +Jlrt°l%] %ﬁﬂﬂ@?ﬁ@ﬁé@%m?ﬁéﬂ caj ca] ca]hcaa]r(':a] cal ca]

ca] ca] ca] ca]teaiecand fipealcal ttl&]mg@mpoa]acat]apfapma] Aaktiabhledpoyleraiura] ca] ca] ca!
...<///00l 1c1l1! 2233 333445hb551 6X 7|798 9: 9] wr mhc” %ca cal caé a(]ﬂ{ a] ca]
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s<v<1!222333333445b551 6s66x7798y89: 9| wr mhc”"Y] eAica ca] ca] ca] ca] ca] ca] ca] ca]
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7, @0 () B0 B oAU hofedd Pt 0%

k@ #10%& ( ) - dero @ WHidHate sﬂréww%n{b)ef bf fine (thermocouple) wires 48. These

&()*+,.1~_@~@10%0& () -10%0& ()-10%0& ()- 10 10 10;! 18%& 1 @#1096; 6;

& ()- 11258 ~\gyes a@ palisd ang typically 2ovmerart dheofeme)ds B@ccurately

1096% () - F10 n %

& ()-@10% &c/n‘%%tl(&@i%gﬁ%& 56 he? ne@re@éd&%@%‘e&?proc@tﬂn% hotion of
~10mm stroke in the direction 52 of the wires. A control 53 is for a computer-
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& ()-7 8< M‘H)cer&raﬂl)yﬁiﬂm tifel f3menatiso khat/the wuiés'WSLhéthé thaeofant0* <* <! $+

>, , 109 <*<& ()-!c( >, 10%<& (T) f@310%<& ()-L<MLO%&" () - $10%& ()-7;1=
}A2MP1 10% Wgemgi&u a)r todts axns he wires 48are threaded through the sample 58

L S e YR s Rl 0
& ()- 3##3&9/@3}9& SIRE.<* <%@ 10% & ()- 998" 10% & ()-Z10% & ()-9

s110% & ()-fy10 g - 10% & ()-9%&f "' Q(D(E(F(dE:/ 10" 10":310% & () - 7-
10% & () - 6109 & [he thermorguples§2 cansishaiavifgs oidwoidissianiler reetatsv({Te q( () ) xY: /

10 IO otk BBl 48 e i b 1000 O
platinum/rhodium) is used, each wire having a diameter of .003". Each metal

10  wire spans half the frame and is joined to the other metal wire at a welded
junction 64. The junction thus formed is a sensitive temperature-to-voltage
transducer. By control of the frame motion, this junction is caused to pass
back and forth radially through the sample 58 from the axis 66 to just beyond
its paper edge.

15 In one control scheme, the thermocouple junction 64 (hereafter 'TC') is
moved in about 5 discrete steps, pausing at each for some 300ms. This
allows some time for the TC to stabilize before the reading is recorded.

The small TC voltages are conditioned, amplified and converted at unit
65 into temperatures.

20 The cigarette is connected at its filter to a conventional sinusoidal
puffing machine. in our tests we have used an air volume of 36 mi in 2
seconds, occurring every 60 seconds. An electrical connection 68 and 70
between the puffing machine 72 and the recording/controlling computer 74
and 76 permits the device to distinguish temperatures taken during puffs from

25 “"standby" data. In this way, each TC records a radial scan every 2 seconds.
As the coal of the sample burns through the TC, a characteristic time profile in
the axial direction is also recorded.

Tests have shown that the coal moves at a substantially steady axial
speed during the burn. Knowing this rate, we are able to convert the time data

30 to effective axial position. In principle, a three-dimensional plot of temperature
as a function of both radial and axial position can be produced.
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individual TC data can be superimposed. Since the puffs occur at a different
position for each TC, an envelope can be created that describes the true
temperatures during the puff. By superimposing the data from several
10 samples this envelope starts to build a good picture of the temperature profile
during puffing.

If one considers only data read at the centreline of the sample, the
temperature vs. time graph resembles the graph of Figure 6.

Each thermocouple responds in turn as the coal passes through. Periodic

15 spikes are noted during the puff. Note that these occur at regular intervals
and simultaneously for each thermocouple. The rate of burning in mm/sec
can be measured. This allows a conversion of the x-axis from time to
distance. Since the distances between the thermocouples are known, one
can superimpose their data. This produces a composite graph as shown in

20 Figure 7. Note that the small puff spikes are now scattered. As more data is
composited from other samples, a puff “envelope” is defined.

The above temperature measuring device may be used to generate
entire profiles in the form of graphs which show the history of the tobacco as
the lit coal travels through that portion of tobacco. The critical part of the

25 graphs which require analysis from the standpoint of taste and flavour are the
leading sides of the curves which define the temperature of the tobacco as
the burning coal approaches that location. The tobacco in this region as it
warms up above 50°C releases volatiles which have an impact on flavour and
taste of mainstream smoke. The integrated area under the leading portion of

30 the curve is predictive of the taste and flavour of the cigarette. The closer the
curve is to the control, the more closely the taste and flavour will be to a
conventional cigarette. Whereas the flatter the curve the less likely the
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JABLE S

10 Thermal History, Sample vs Control Cigarettes

Thermal History Index

Sample # Commercial Cigarette Test Sample
15
1 3.6
2 43
W/O Catalyst 4.9
20 Sample Containing Catalyst 47
Sample Coated on Inside 3.3
Sample Containing and Coated with Catalyst #1 3.3
Sample Containing and Coated with Catalyst #2 . 4.1
Simulated Sample #2 (WO 95/34226) 8.1
25

Actual smoking of the cigarettes also confirmed that this data correctly
reflects that the cigarette unit has acceptable flavour and taste compared to
conventional cigarettes. It should be noted that simulated Sample #2 was
also evaluated for thermal history index. lts index is very high compared to

30 the controls which confirms the off-taste and flavour from smoking tests on
the simulated sample. The higher index indicates that the tobacco in advance
of the burning coal is at a higher temperature for a longer period of time so
that in essence the tobacco was being “cooked” in the cavity of the tube
before the burning coal reached that portion of tobacco.

35 Examglé 5

The catalyst is provided in the wrapper material to facilitate oxidation of
sidestream smoke components which may be sorbed in the material, treated
and then possibly released depending upon the affinity of the treated material
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10M constituents in conventional sidestream smoke have been converted by the

catalyst into lower molecular weight structures and which are inherently
invisible should they permeate into the atmosphere. In addition, it is noted
that some of the components such as bicylopentane, 2,3 dihydrofuran, 2

15 propanone, ethylbenzene, 1-decene and benzene, have been completely
eliminated as indicated by a ratio of 0.

TABLE 6

20 Proportional Ratio of Side Stream Components Divided

By the Control Sample Values for Selected Compounds

COMPOUND RATIO SAMPLE/CONTROL
1,3 butadiene 34
Bicyclopentane 0
2,3 Dihydrofuran 0
Furan, 2-methyl 25
2 propanone 0
Pyridine 25
Furfural 19
Ethylbenzene 0
P-xylene 23
1-decene 0
Benzene 0
D-limonene 23
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which demonstrates the effectiveness of the treatment material.
Although preferred embodiments of the invention have been described
herein in detail, it is appreciated by those skilled in the art that variations may
10 be made thereto without departing from the spirit of the invention or the scope

of the appended claims.
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10M ! 8&9"10% r & () -- (1 10% &'a(gigark@tBvlithvtonventional cigarette paper
5 surrounding a tobacco rod;

ii) a non combustible material for treating sidestream
smoke, surrounding and being substantially in contact with said conventional
cigarette paper of a tobacco rod portion of said cigarette; said material having
a porosity which encourages a conventional free burn rate for said cigarette

10  within said material;

iii) said material comprising an oxygen storage component
which is a metal oxide having multiple oxidation states, said oxygen storage
component releasing oxygen at free burn rate temperatures adjacent a
burning coal of said cigarette whereby such released oxygen:

15 a) compensates for said material reducing rate
of oxygen diffusion to a burning coal to ensure said conventional free burn
rate, and

b) contributes to the oxidation treatment of

components of sidestream smoke.

20
2. A cigarette unit of claim 1 wherein said metal oxide is selected from the
group consisting of transition metal oxides, rare earth metal oxides and
lanthanide metal oxides.

25 3. A cigarette unit of claim 2 wherein said metal oxide is a transition metal

oxide.

4, A cigarette unit of claim 3 wherein said transition metal oxide is
selected from the group consisting of IVB, VB, VIB, VIIB, VIll and IB of the
30 Periodic Table of Elements, mixtures thereof and solid solutions of two or

more metal oxides.

5. A cigarette unit of claim 3 wherein said metal oxide is selected from

oxides of the lanthanide metals.
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material, said catalyst being in admixture with said oxygen storage

component.

8. A cigarette unit of claim 7 wherein said catalyst is selected from the
group consisting of platinum group of metals, transition metal oxides, rare

earth metal oxides, lanthanide metal oxides, aluminum silicates, aluminum
oxides and calcium carbonates and solid solutions of two or more metal

oxides.

9. A cigarette unit of claim 8 wherein said catalyst is selected from the
group consisting of aluminum silicates, platinum, palladium, iron, copper,

silver and cerium.

12 JuL 2002

10. A cigarette unit of claim 9 wherein said catalyst is an oxide of cerium or

a solid solution of cerium with another metal oxide of claim 8.

11. A cigarette unit of claim 1 wherein said oxygen storage component
has a dual function of an oxidation catalyst.

12. A cigarette unit of claim 11 wherein said dual function oxygen storage
component and catalyst is selected from the group consisting of transition
metal oxides having multiple oxidation states and lanthanide metal oxides.

13.  Acigarette unit of claim 12 wherein said oxygen storage component
and catalyst is an oxide of cerium.

14. A cigarette unit of claim 1 wherein said oxygen storage component is
present in said material in an amount effective for said oxidation up to about
30% by weight.
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17. A cigarette unit of claim 14, 15 or 16 wherein said oxygen storage
component and/or catalyst are present in the range of about 5 to about 20%
10 by weight.

18. A cigarette unit of claim 14, 15 or 16 wherein oxygen storage material
is additionally added to an interior surface of said material adjacent said
cigarette paper.

15
19. A cigarette unit of claim 1 wherein said material has a porosity of at

least about 200 Coresta units.

20. A cigarette unit of claim 19 wherein said material has a porosity of less
20 than about 10,000 Coresta units.

21. A cigarette unit of claim 20 wherein said material has a porosity of
about 300 up to about 4000 Coresta units.

25 22. A cigarette unit of claim 1 wherein said material is wrapped onto said

cigarette paper to define a wrapper of material for said unit.
23. A cigarette unit of claim 1 wherein said material is preformed into a
tube having an inner diameter which receives a cigarette and is in frictional

30 engagement therewith.

24. A cigarette unit of claim 1 wherein said treatment material is applied to

a cigarette by cigarette paper application equipment.
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capable of oxidizing non-sorbed gaseous components of sidestream smoke,
which permeate said treatment material without being sorbed.

28. A cigarette unit of claim 25 wherein said sorbent material is selected
15  from the group consisting of activated carbon, molecular sieves and porous

metal oxides.

29.  Acigarette unit of claim 28 wherein said sorbent is activated carbon.
20 30. A cigarette unit of claim 28 wherein said sorbent is a zeolite having

pore diameters sufficient to sorb the non-aqueous components of sidestream

smoke.

31. A cigarette unit of claim 30 wherein said zeolite has large pore sizing in
25 the range of about 9 to 40A.

32.  Acigarette unit of claim 31 wherein said zeolite is a Y zeolite.

33. A cigarette unit of claim 30 wherein said zeolite sorbent has a dual
30 function of sorbent and oxidation catalyst.
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41. Sheet material of claim 39 wherein said BET surface area is less than
5 about 500m?%g.

42. Sheet material of claim 39 wherein said BET surface area is less than
about 300m?/g.

10 43. Sheet material of claim 39 wherein said sorbent is activated carbon
having a BET surface area of about 300 to about 1800 m?/g and a pore size
distribution of about 9A to about 40A.

44, Sheet material of claim 39 wherein said sorbent is a zeolite having a
15 . BET surface area of about 300 to about 1000 m?/g and a pore size distribution
of about 5A to about 20A.

45. Sheet material of claim 39 wherein said sorbent is a porous metal
oxide having a BET surface area of about 10 to about 400 m?/g and a pore

20 size distribution of about 5A to about 20A.

46. Sheet material of claim 39 wherein said material has a pore volume of
about 0.05 to about 1.0 cm®/g.

25 47. Sheet material of claim 39 wherein said sheet reinforcement is in the
form of strands, flakes or filament like materials.

48. Sheet material of claim 39 wherein said material has a pore openings
in interstitial spaces ranging in size from about 200A to about 2 microns.
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54. A dry precursor cigarette sheet material of claim 49 wherein said oxygen
storage component has a dual function of an oxidation catalyst.

55. A dry precursor cigarette sheet material of claim 49, wherein said oxygen
storage component is present in said material in an amount effective for said
oxidation up to about 30% by weight.

56. A dry precursor cigarette sheet material of any one of the preceding claims
wherein said non-combustible material additionally comprises a sorbent capable
of sorbing components of sidestream smoke, said oxygen storage component

contributing to oxidation treatment of sorbed components of sidestream smoke.
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