1 Cl GARETTE COVPONENTS HAVI NG ENCAPSULATED CATALYST:
PARTI CLES AND METHODS OF MAKI NG AND USE THEREOF
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static burning. Constituents of both mainstream snoke
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cTbAREres OXhERNENES -aatRRG! ﬁﬁé@_@uamﬁ cﬁ@kﬂ@é‘r NEXNR%EEes anp

and/or nitric oxide in snoke is desirable. SUVMARY

In a first a¥BEBYDS OFeMBEING BN\ Vel FEERESHponent of a
cigarette conprising encapsul ated catal yst particles
capabl e of decreasing at_ | east one of carbon. nonoxi de
and nitric oxide in maitfSFFEAAR obacco snoke, wherein
the:ngatra’cye&t padi:kel Bstiareaiats theast sypadet idal-l yg coapets and

til encapsul ant, and_wher he
Sl%%’#p% tsmf’ﬂkse sg &P d” Friom tHE " dup ggns%s G Sof°t Poth
ma:mcsbaemm s keef ialriders;lmsgaeent enpeperrearrhbogamenveide  (CO).
anJ Aﬂﬂ%&c oxide Iﬂ&)a S%%Q”Qgéé&%%&h’g%hﬁéﬁbéﬁ‘dHH@&HQSdaEH/Or

cigarette conprising a tobacco rod, cigarette paper
nitgnd axidptinopatkd |lISt éesiviideei n at | east one of the

tobacco rod, cigarette papemrand filter conprise

encapsul at ed catal yst particles capable of decreasing

at iTeadt fdRet ofSEAFhon theFoxiBe PXRATHRY r Fc GRPERSTH °f 2

cidfknsd r@@mﬁlgbagcanamat%ewwmﬁe ;Qﬂttaby§§ capable of
articles are at | east pary all% t ed
car Ill g

deFERELTY e et iFdulCRit OF °Di 8 § 5‘P\§n 8ﬁ§5+%t?’83de in
ma iaRd reamponent:s @fnok:de,ga;ﬂmrtees (teegcatet]@tmacq:@rcmles are at

filler, a arette.pap risin capsul at e
le‘_"‘Stt gﬁrt nplé’rtcg)cl ectsi ‘(:%P%bge fee}acr%gsg%gﬂgggb 2Rk gherem
therrmwwpdenandi oaseJrﬂCttlepic farmdéehe ngnwmscwesamtm@act otobacco

cutSTOK e ¢ m%agk%lt@%as@gwlc%sge% ghyst, particles

conpri se cat st "particles that are at | east
par¥d ald y S@G’QP‘éd apRdrta volhare! etencepsticaft . @ cligarette

con%r@fs@ﬂicfm Yobk8E: Galal ¥$aRardd 9131@& R ﬁﬁa&ﬁﬂ_dﬂaﬂhfllter,
the volatile encapsul ant . he cataly

whergipi &tes e2R®hi CRec &% c@‘?pr‘f%cﬁan&%al 815%??1}%’1 e%aper and
fipeel ecaldyseonphesesantebenentdlysaet ahrcadle@y, coxaisie: of

de?r%gl/?nor OX%/h eas%XIO%ee %ff %tar£or§sr%or?onxeldgl %ngn :L%J?icecchel%e in
mainstream tobacco smoke, wherein the catalyst particles are at
least partially coated with a volatile encapsulant.

Disclosed are c¢igarettes and components of cigarettes
(e.g., tobaccé= cut filler and cigarette paper) comprising
encapsulated catalyst particles capable of decreasing carbon‘
monoxide and/or nitric oxide in mainstream tobacco smoke, wherein
the encapsulated c¢atalyst particles comprise catalyst particles
that are at least partiaily coated with a volatile encapsulant.
Prefefably, the catalyst particles are-fully coated with the
volatile encépsulant.

The catalyst particles, which can comprise nanoscale
particles, preferably comprise an elemental metal, alloy, oxide

and/or oxyvhydroxide of at least one element selected from the
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Figure 1(a) shows an optical m croscope inmage of
as-recei ved NANCCAT iron oxide catalyst particles.
Figures 1(b) and 1(c) show optical m croscope inages
of al gi nate encapsul at ed NANOCAT iron oxide in the
formof particles and fibers, respectively. DETAILED
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The catalyst particles preferably comprise nanoscale particles.

By ™nanoscale" is meant that the catalyst particles have an average
particle diameter of less than a microm. Preferably, the nanoscale
particles have amn average particle size of less than about 100 nm,
more preferably less than about 50 nm, and most preferably less than
about 10 nm.

Preferred catalyst particles comprise oxides and/or oxyhydroxides
of iron. For instance, MACH I, Inc., King of Prussia, Pennsylvania,
U.8.A. markets Fe,0; nanoscale particles under the trade names NANOCAT®
Superfine Iron Oxide ({SFI0} and NANOCAT® Magnetic Iron Oxide. The
NANOCAT® Superfine Irom Oxide -{SFIO} is amoq;hous ferric oxide in the
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lncluwgerr%l%éf [le#ngg gﬁ[:@r%}a@??ﬂf (i d‘lﬁ&lp rlt%ﬂuga} }r-nr,gle particles

or reaction Is f
are pAEd ATpLerentielt é@%@tﬂ?lpha?f p@nﬁjlmés'm@ari)mn a solution

of 1H&‘1ﬁ®&tﬂl§le Capbbairdi @Hade, ol tdﬂs@o%@elncaar&ﬁﬁbn ABelvent) ;
f1uiad cglbgglm)ke co onents (e.g tar) .using the heat
g&r GEFPHEL LGSt Fom TPBRE. BelymeREzat ion.
cowrdpashttedn fnf &ddrt atizen aﬁsaytsbep&ﬂméat &R HaAiR0@8 average
parti Gi OB ALk gggtl gﬁcfcﬂgth?atl on kJT%r fgﬁgssnﬁ} ' WiErons or
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part:.glé’xbij@e Q¥ t{d c OxXi dg and, n|55rog§n %ffébs 9 4o OhidddGe -

cigarette and sone Oxy g ai’r) uses Into

mlcm{lﬁe“ﬁl §ar eppet 100, 2%r%ﬁ’§ t B8 snﬁR?ngSQﬁr a700, 800 or 500

mmcroﬁs gar eBbe midrensai nSB.‘hQarﬁrﬁﬁ@léﬁlafﬂe.‘d\/\Bci'tQWs@ }fﬁr‘ticles can
% Ethe cigarette. rbon non

compr:”E’Ef'rl c a8+ PRYEFC WS Him ‘_i”ﬁea EEER, © xfﬁ@ﬁea catalyst
partididsf. use%cafntmchrnilcmaamm gekatiestamarni¢Ydsc axkden average
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a typical second puff "of a cigaret OB &nd
Partlﬂ’k’?sarc@ﬂc Hfc SREFRTEGCRH Eh efC&@r |eBﬁ@?%lﬂ@#‘-Eti heatalyst particles
navmglﬂcaraaietxagelp&rmdaeaeliél%fcugar @bt e\ aRelso, i Bof r-aNt go or
50 nm eéhe conbuzaajl on zone. di ffusjon of 02 into
t’h FyFpet? &P¥fe %@cy&@ﬂ c%‘?ﬂ:’eﬁ“PPaﬁDc?n £80g| P8 -hpGH or 200
om + §0 mhedgesndihgr ah thegaosiraghi Ehidliawssned dHkecheharcont .
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radients. In a typical cigarette, the

cigaretdfper AYUrSCHTRRIEARS| §he r phatyEt PSP nl%‘%fh s> or more

compolBi(#€ of a cigarette, the amount of carbon monoxide and/or nitric

oxide in mainstream swmoke during smoking can be rsduced.

Preferably, the encapsulated catalyst particles are incoxporated
in tobaceo cut filler, cigarette paper and/or cigarette Ffilter in an
amount effective to reduce the concentration in mainstream smoke of
carbon monoxide and/or nitric oxide by at least 5% {e.g., by at least
10%; 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, B85%, 90% or 95%}. A preferred amount of the catalyst particles
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axially toward the filter end of the cigarette.
Wthin a fewmllinmeters behind the conbustion zone
erature drops to near anbient. Furt
wé%’ﬁ%’é’ﬁ%l on on air flow patterns, the form oK 7000576
constituents in cigarettes duri ng snoki ng and snoke
formati on and delivery can be found in Richard R
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054 qﬁas tar rod ced fromthe conbusti on and/or
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at a d:aatuabmurpabflmses thanl zteat exmect heir catal ytic
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least auerof r%EB@ St HiMgbr PALLELES pﬁﬁgfeamé %48&3&&% filter; -
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tlpplgéa%e% tobacco cut filler or cigarette paper

material may be rinsed or dip-coated with a |iquid
CBHti APhg “ABLRHCcEp st abaundc &valtpsprpar iEchesbelieved that
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|ne W th er ci gar et I Ves
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£ rr%ﬁ t obacco rod t is cut into sections,
© Cé’ptu £PF y ¥§ ppi V\F%Eh e pgfsanTh andéey| tﬁ!rﬁgstream smoke .

Prefecalfat,etrthes efddbdifl a08A UsGIYEC dpd1@ 16864 I @h catalyze both the
_ conve?@:kc%{ fo!fC@él on§0u5| g%%?s% r'hqard or nodified cigarette

teeh §oe&™4 ment. Cigarettes may range
ﬁﬁoﬁﬁ%ibdlﬁfeﬁﬂf nm¢aj:aétzemlslz:apmd wfl efif¢diinghehe rate of a
chemi&d¥ GUIELISNCS IS, féogﬁ‘%gg%lé!aﬁ gﬁ@:f bgﬂ%/ga({enm‘fl Bxidation

ci_rcunf erence, ~and aroun
of  caRep mﬁﬁwmcsze@wb%o@wmeWEhﬁﬁt Thstiolwedog as a
reactfackbAg p&aaﬁecti Y oS tlnéplﬁéﬁclt)loﬂew\ﬁ@{l bREIAANIEs Ocapanle of
OXmlabout 1r00 Erg%tere to a ng/ ne, and preferably

158 Mg/ CRE“TD" andd: 2 § actrlag oxygen (e thfhSERTERE, such
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I ticgl Lng. th sat al
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S ¢ 6’ut g T EabBBtc/ 3B i 5% Hpy=afbheuel 2ehef n%a)arette
Generadrlyev enokid® ofn @ledQaiarth) inThbrdsengighsied &R€ end of the
strands range from between about 0.65 cmto about 7.6

cm (about 0.25 inches to about 3.0 inches). The
cigarettes may further conprise, one or nore
flavorants or other additives (e.g., burn additives,
conmbustion nodi fying agents, coloring agents,

bi nders, etc.).



Any suitable tobacco m xture rray be used for the cut
filler. Exanples of suitable types of tobacco
mat eri al s include flue-cured, Burley, Bright,

4\%@ or Oriental tobaccos, the rare or f@‘?ﬁa b
W élésg%‘g, and bl ends thereof. The tobacco na erl‘f?{#}ué{“ﬂ6

can be provided in the farmgof tobacco | am na,

processed tobacco materials such as vol une expanded
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commadlyOREETMetod. PI | Bitein® WOAPPS UB331 86 9o Biaue 286 APPSJo1,368 or
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I t -the.distal t op
L IR P R ——
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At Mﬂla‘l@.‘er daef Qre%ceio@fﬁ@(fomtzgedgfﬂlﬂﬁht eccﬁ@@@ilécf Finally, the
ncorporated into_a cigarette. The encapsul at ed

mduc&h?%ﬂfstcaﬁ%?% |dd1°§§d%d'ﬁ CRYRBY 561 af RRCLCAL OF t phrrcoal occurs
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E@rglcles d| ect Y. %% t he ﬁ %
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materials used to make cigarette paper
reactipRtr porated i nto the paper stock of a C|garette

papefic "Rkong, REShI 8) - The encapsul at ed

catal yst particles can be incorporated in cigarette

papBP ByClpralfi rgter coating the particles onto a wet

base (e.g., cellulosic) web, an internediate web or a

finished web. According to one nethod, encapsul ated

catal yst particles in the formof a dry powder are

physically adm xed with the cigarette paper materi al

during the paper manufacturing process. |In another

nmet hod, slurry (e.g., aqueous slurry) of the

encapsul ated catal yst particles can be incorporated
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air flow characteristics exhibited during snoking in

order to adjust, e.g., increase or maximze the

woREEHson rate of COto CO2 and/or NO to Neer 367000576

anount of the encapsul ated catal yst parti cl es

i ncorporated into a cigaretise~-can be sel ected such

that the anmount of carbon nonoxi de and t he anount of
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zone' RlEerduer %ﬁt@“ﬁddﬁ&eéuhﬁfﬁg LRot QN BEXtth%r cigarette,
s_on the cigarette wrapper The anount  of

e
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pyrol gé Oﬁor?&%.sc Qrﬂggg"rﬁcls%n @n?é rcaxrbghc %c%.dgf lé g?rcduced The

ncapsul ant) can be selected 10
majon §ﬁ%‘é¢3§twrlé Famgeyrodmeisan Gaeal y’@h&:&hﬁym@f f@gu:aw:mn) of the

tobacBDWAL: ObrddiResalcab¥sl RAIIEL £ScSHInDQ bﬂfc% pq{l@fgg oxide,
into a CO onent of a Clgarette ie.g., tob aCCO cut

charcept | gnd ¢ PHh§Tet FBOKS | (COFPERLS: &f dhret FF)papiggt he  heat
generatad rial thheccﬁrmm‘«sem:honneffi ci ency and/or sel ect i vity
e cata fi rst enca sul ate
gfalt]t al ystco:El Saﬁmn?%:%% be ?%c%?rbeor g’t enf‘—’f]té"rteoﬁgzé%%s from
amblepft to thof1@°@ gar &he e manor s@e;gtmbsenmpsbiat @dne is the

conde®8b B e 1 PAF A i0e So£ apnde dnBLor %&ﬁ&l@ébﬂsﬂ th&ome am unt  of
cigarette paper. Cgarette g}fper havi ng_encapsuf at €a
carboaamwepa??#&neglPW pILEEEY FREE A edhreeen ddffuse out

_of tHS [pApAfetAPRe:, RABClodygbher(A8d/ OiRapesi frubl®r into the
Ehln a cigarette. A cigarette wapper can be

Cigar‘\é\%y wr appi ng suitable for surrounding the cut filler,
 iDvcliugi bhe wesapipielss @iont acigargtiéaxthdempinskcenah , smoke flows
S t S Ij<C t 1 uly fo
coma B0 (G202 58 OB (el LhRSE AR ALl miric
OXJ-debd:lrﬂVﬁb aifehin videe C%\Wab'étF?lcl erledni nliffused gameq tand carbon

monox¥WE@PREN - nilhe MABRREN (ﬁ@ﬁlmvﬁlm@ Eﬂl&ancﬂj&%e{:ﬁé/ eEhchngh the

cross-section, such as in a bi-layer wapper
WIaPRRE s |RJSET PntWRiRgnAyEeCaRd Pt of a clgartite, €O and NO are

conceR 08 324 5 REE/ |]bé3£@:@@ir90%76the l&igarette, i.e., mnear the
cigarette wrapper, in front of the combustion zone. Due to diffusion
of O, into the cigarette, the oxygen concentration is also high in the
peripherai region. Air flow into the tobacce rod is largest near the
combustion zone at the periphery of the cigarette and is approximately
commensurate with the gradient of temperature, i.e., higher airflow iz
associated with larger temperature gradients. In a typical cigaratte,

the highest temperature gradient is from the combustion zone (> 850°C



owned U.S. Patent No. 5,143,098, the entire content
of which is herein incorporated by reference.
The encapsul ated catal yst particles can be

wdﬁﬁ'%sgﬁgat ed into a cigarette wapper. The ﬁf’lﬁﬁ?owmoosm

apper, which conprises a web of fibrous cellulosic
l\/at erial, can further conprisgse particles of
web-filler material, such as cal ci um carbonate
-900(CTaGEBa11y nopaadt iloe, fillherwedyd fdfl khe objafdtab. SeMEEn a few
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dﬂl"é’l’i@ riffut B atto¥ Br eds uReCRATD Bf BABSKi | SPaskaisn of Smoke
Formatienpaper celiapRer, CREcEH NIvERed €xD IToBREED | 8yRi%e, Avol. &,
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by re@bgaﬁ@gte By providing the encapsul ated cat al yst
rouggout one_or e component s of arette it

EREELTER S CETPR R Rt Broase ot B (ebustion

and;’cd'r awgrthy=iwgh ofhe tobgamcet tesn pavhtculafrdneapbuldteed catalyst
u n Lysi co tLonandior filt _ .

sazeif RS ae gy st OB L LA BIo ! Sy pprarn

compoeﬂdﬁriéwu rfgrw{;ad@e ennﬁ@%@ﬁpﬁn@nﬁglhtghtqatglast particles,

howevelrJaE8L t Se t AorfcRel @J?bé"éﬁngvﬁﬁmﬁﬁea@glgf:@@ NG obPESARKE 1ayer

t hrough t he cigaret wherein the volatil
from dhes FehrLyRE aﬁaqtegéespﬁlw%bvyevm%&rﬂm ithes c?-'éa:b‘éﬁfoﬂ:@rtmles_

to cigasstisaigaoé. t he cat al yst part| cI es In a preferred
i S oI arili

|
e%f%alaa‘%%ance Ty af‘?:arg p"% m’r? tor i) ﬁ% Th 5% %omm of a

dry agdvdeate afastke eharﬂmmersmn inhid e NMgnidus For example,

eneap@ﬂ?&’gédmg&:cal%\{e ﬂﬁ%@cggécﬁbﬁe%e déufsltédt Qe sr%*aygd on, or

under st ood that vari ations and i cations
conbipgd oyitdy the gt filflebetAFarep HET RS PSRPE} edm @ further

exampllBf BdHaccOU @ht V113t @RS C@@QL‘G‘E@Q' e RS BLE Ttta%oﬁg rinsed

consi red h| n_the, purview and scope of the
or di%b‘;ﬁagﬁ /El‘ B20671%06876> 1 -t %.A?’R%EPSP%M catalyst

particbagponent of a cigarette conprising encapsul ated

Cl%tcﬂiay&.tlas for cigarette manufacture are known in the art. ZAny
conventional or modified cigerette making technicue may be used to
incorporate the encapsulated catalyst particles. In production of a
cigarette, typically the cut filler composition is optionally combined
with other cigarette additives, and provided to a cigarette-making
machine to produce a tobacce column, which is then wrapped in
clgarette paper to form a tobacco rod that is cut into sectioms, and
cptionally tipped with filters. The resulting cigarettes can be
mamifactured to desired specifications using standard or modified
cigarette meking techniques and equipment. Cigarettes may range from
about 50 mm to about 120 mm in length. The circumference is from

about 15 mm to about 30 mm in circumference, and preferably around 25



particles capable of decreasing at |east one of
carbon nonoxi de and nitric oxide in mainstream
tobacco snoke, wherein the catalyst particles are at

W ﬁ@ﬁﬁ partially coated with a volatile enc B 00576
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wax, paraffin wax, rice wax and m xtures t her eof ;
Any suitable tobacco mixture may be used for the cut filler,

Examples of suitable types of tobacco materials include flue-cured,
Burley, Bright, Maryland or Oriental tobaccos, the rare or gpecialty
tobaccos, and blends thereof. The tobacce material can be provided in
the form of tobacco lamina, processed tobacco materials such as  volume
expanded or puffed tobacco, processed tobacce stems such as cut-rolled
or cut-puffed stems, zrecomstituted tobacco wmaterials, or blends
thereof. The tobacco can also include tobacco substitutes.

The eﬁcapsulated catalyst particles may be added to cut filler
tobacco stock:{e.g., loose cut filler) supplied to a cigarette-making
machine or incorporated directly on a tobacco rod prior to wrapping a
clgarette wrapper around the cigarette rod to form a tobacco column.
Preferably the encapsulated catalyst particles are provided
continuously along the length of a tobacco rod, though the
encapsulated catalyst particles can be provided at discrete locations
along the length of a tocbacco rod. Thus, the encapsulated catalyst
particies may be homogenecusly or non~-howogeneously distributed along
the length of a tobacco rod. For example, a tobacco rod can comprise
a first loading of encapsulated catalyst particles at one location
along the tobacco rod and a second loading of encapsulated particles
at a second location along the tobacco rod. A preferred tobacco rod
comprising encapsulated catalyst particles has a first loading of

encapsulated catalyst particles at the filter end of the tobacco rod
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be incorporated in cigarette paper before or after the cigarette paper
is incorporated into a cigarette. The encapsulated catalyst particles
can be incorporated into the cellulosic web of the ﬁaper by depositing
the particles directly on the cellulosic web or on web-filler material
that is incorporated in the paper. Encapsulated catalyst particles
can be incoxporated into cigavette paper and/or into the raw materials
used to make cigarette paper (e.g., incorporated into the paper stock
ofl a cigarette paper making machine) .

The encapsulated . catalyst particles can be incorporated in
cigarette paper by spraying or coating the'particlés onto a wet base
{e.g., cellulosic) web, an intermediate web or a finished web.
According to one method, encapsulated catalyst particles in the form
of a dry powder are physically admixed with the cigarette paper
material during the paper manufacturing process. In ancther method,
slurry (e.g., aqueocus slurry) of the encapsulated catalyst particles
can be incorporated into the head box of a paper-making machine and
the encapsulated catalyst particles can be incorporated into cigarette
paper during the paper-making process.

The encapsulated éatalyst particles and cigarette paper can be
provided in any desired ratio, e.g9., 1 wt.% to 90 wt.% catalyst and 99
wt.% to 10 wt.% cigarette paper. In a preferred ewbodiment, the

amount of encapsulated catalyst particles comprise from aboutr 1 wt.%
| to about 50 wt.%, more preferably from about 1 wt.% to about 20 wt.%
of the cigarette paper.

The quantity, location and distribution in a cigarette of the

encapsulated catalyst particles can be selected as a function of the



(c) the volatile encapsulant has a volatilization
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For example, the color of the encapsulated catalyst particles can be
provided to match or contrast with the color of the cigarette paper
(or the tobacco cut Filler).

A cigarette can comprise a mixture of dJdifferent encapsulated
catalyst particles. The composition of the encapsulated catalyst
particleg {i.e., the composition and/or size of the caﬁalyst particles
and/or the composition and/or thicknese of the encapsulant) can be
selected to operate in a given temperature range, and a catalytically
effective amount of the catalyst particles can be incorporated into a
component of a cigarette (e.g., tobacco cut filler, cigarette Ffilter
and/or cigarette paper) to control the comversion efficiency and/or
selectivity of the catalyst. Fox examj_:le, first encapsulated catalyst
particles can be incorporated in the tobacco cut filler of a cigarette
and second encapsulated catalyst particles can be incorporated in the
cigarette paper. Cigarette paper having encapsulated catalyst
particles incorporated therein can be used as paper wrappar, paper
filter and/or paper filler within a cigarette.

A cigarette wrapper can be apny wrapping suitable for surrounding
the cut filler, imcluding wrappers contaiﬁing flax, hemp, kenaf,
esparto grass, rice straw, cellulose and so forth. Optional filler
materials, flavor additives, and burning additives can be included in
the cigarette wrapper. The wrapper can have more than one layer in

cross-gection, such as in a bi-layer wrapper as disclosed in commonly-
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Encapsulated catalyst particles will preferably be distributed
throughout the tobacco rod and/or the .cigarette wrapper portioms of a
cigarette. By providing the encapsulated catalyst throughout one or
more components of a cigarette it is possible to reduce the amount of
carbon monoxide drawn through the cigarette, particularly at the
combustioﬁ, p})rolysis, condensation and/or filter regions. |
A further emwbodiment provides a method of %réating tobacco smoke
compriging lighting a cigarette to form tobacco smoke and drawing the
smoke thrbuéh the cigarette, wherein the volatile encapsulant at least
partially volatilizes to expose a surface of the catalyst particles.
In a preferred embodiment, the volatile encapsulant is volatilized at
a distance of £rom about 0.1 mm to 10 mm in advance of the charline.
While various embodiments have been described, it is to be
understood that wvariations and modifications may be resorted to as
will be apparent to those skilled in the art. Such variatioms and
modifications afe to be considered within the purview and scope of the

claims appended hereto.



| east 5% of the nitric oxide (b) incorporated

in a cigarette; and (c) honogeneously or
: | ength of a tobacco rod. i n mai nstream tobacco :
" wo RiPis82450 nitrogen; total anount of up to aREUBIEROQNOYTS
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cigarette according to cT a ™9, wherein the ci garette
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laving a first layer and a second |ayer formed around
the first layer, and wherein the encapsul ated

1. .ﬁatc%l‘n%éxtxent of a cilgarette comprising encapsulated catalyst

CLAIM,

particles capable of decreasing at least one of carbon monoxide and

nitric oxide in wainstream tobacco smoke, wherein the catalyst
particles are at least partially costed with a volatile encapsulant,
and wherein the compcnent ie& selécted from the group consisting of

tobacce cut filler, cigarette paper and cigarette filter.

2. A component according to‘claim i, wherein:

(a) the c"até.lyst: particles are fuily coated with the wvolatile
encapsulant; _

{b) the catalyst particles comprise at least ome of an elemental
metal, alidy, oxide and oxyhydroxide of at least one element selected
from the group consigting of Mg, Al, Si, Ti, Vv, Cr, Mun, Fe, Co, Ni,
Cu, %n, Ge, Y, &%x, Nb, Mo, Ru, Ag, Sn, Ce, Pr, La, Hf, Ta, W, Re, Os,
Ir and Aun; 7 '

(¢} the catalyst particles comprise at least one of an oxide and
oxvhydroxide of manganese, iron, copper or cerium;

{d}) the catalyst particles comprise nanoscale particles; or

{e) the catalyst particles have an average particle size of less

than about 100 nm or less than about 50 nm.

3. A component according to claim 11, wherein the wvolatile
encapéulant comprises at least one of: _

{a) a wax, a water-soluble polymer or a water insoluble polymer;

{(b) a-wax selected from the group congisting of beeswax, coconukt
wax, candelilla wax, carnauba wax; montan wax, ouricury wax, paraffin
wax, Trice wax and mixtures thereof;

(c) a water-soluble polymer selected from the group consisting of
polyvinyl alcohsl, polyvinyl pyrrolidone, polyethylene oxides, water-
soluble Vpolyamides, watex soluble polyesters, water soluble
celluloses, acrylic acid polymers, starches, dextring, gumé, gelatins,
pactin, dlginates, gum arabic and mixtures thereof;

(d} a water insoluble polymer selected from the group comsisting

of polyethylene, polypropylene, polyacrylates, polymethacrylates,
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4, A componsnt according to cglaim 1, wherein:

{z} the volatile encapsulant has a volatilization temperatuzre of
between aboul: 40°C and about 350°C; '

{(b) the wvolatile encapsulant is adapted to volatilizé in an
atmosphere having a relative humidity of greater than about 5%; or

{¢) the volatile encapsulant has a volatilization temperature of
betwsen about 40°C and about 350°C and is adapted to volatilize in an
atmosphere having a relative humidity of greater than about 5%

5. A component according to c¢laim ‘1, wherein the volatile

encapsulant comprises a flavor-bearing compound.

5. A cdmpoxient according to claim 5, vwherein the <flavor-bearing.
compound comprizes menthol, a menthol derivative, a mentheol precursor,

or a mixture thereof.

7. A component according to claim 5, wherein the flavor-bearing
compound com;prises a synthetic Ffragrance, a patural fragrance, an
esgential oil, an aldebyde, an alcohol, an esier, a ketone, a phenol

or mixture thereof.

8. . A compomnent acceording to claim 1, wherein the catalyst particles
are capable of acting as an oxidant for the conversion of carbon
_monoxide to carbon dioxide a reducing agent  for the conversion of
nitric oxide to nitrogem and as a catalyst for the conversion of at

least one of carbon moncxide to carbon dioxide and nitric oxide to

nitregen.

2. A cigarette comprising a tobaceo rod, cigarette paper and an

optional filter, wherein at least one of the tobacco rod, cigarette



colum using tipping paper. 16. A method according to
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~ spraying, dusting or inmmersion. 17. A nethod
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ie. A ciga:fette according to claim 9, wherein:

(a) the volatile encapsulant is adapted to wvolatilize during the
smoking of a cigarette to exposme an active surface of the catalyst
pa.rticlés;

{b} the +volatile encapsulant is adapted to thermally or,
.chemically degrade duriﬁg the rsmoking of the ciga;retté to expdse a
gurface of the catalyst particles; or ' 7

_(c}) the volatile encapsulant is =adapted to wolatilize amnd
thermally or chemically degrade during the smoking of the cigarette to

expose a surface of the catalyst particles.

11. A gigarette a.ccording' to claim 9, wherein the cabkalyst particles

are fully coated with the volatile encapsulant.

12. A cigarette according to claim 9, wherein the encapsulated
" catalyst particles are at least one of:

{a} incorporated in an amount effective to comvert at least 5% of
+he carbon monoxide in mainstream tobacco smoke to carbon dioxide or
at least 5% of the nitric oxide in mainstream tobacgo smoke to
pitrogen or in an amount effective to _comre'rt at least 5% of the
carbon monoxide in mainstream tobacco smoke to carbon dioxide and at
least 5% of the nitric oxide in mainstream tobacco smoke to ni'trogen; :

{b) incorporated in a total amcunt of up to about 200 mg per
cigarette; and

(z) homogenscusly or non~homogenéously distributed along the

length of a tobacco rod.

13. A cigarette according to claim %, wherein the clgarette paper
comprises at least one of:

{a} a wrapper .ﬁa‘ving a first layer and a second layer Iformed
around the first layer, and wherein the encapsulated catalyst

particles are incorporated in the first layer; and
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{b) a wrapper and the encapsulated catalyst particles are coated,

printed or coated and printed on at least one surface of the wrapper.

14, A cigarette according to ciaim 9, wherein the cigarette comprises

a mixture of different encapsulated catalyst particles.

15. A method of meking a cigarette comprisging:
(i) incoxporating encapsulated catalyst particles in, on, or in
" and on at least one of tobacco cut filler, cigarette filter and a

cigarette wrapper;
fid) provn.dz.ng the tobacco cut ‘filler to 'a cigarette making

machine to form a tobacco column;

(iii) placing the cigarette wrapper around the tabacco columm to

form a tobacco rod of a cigarette; and
{iv) optionally attaching the cigarette filter to the tobacco

column using t:.pplng paper.

16. A method according te claim 15, wherein the incorporating

comprises spraying, dusting or immersion.

17. A method according to claim 15, wherein the encapsulated catalyst
particies are incorporated in the cigarette paper by spraying or
coating the encapsulated catalyst particles onts a wet base web,

intermediate web or finighed web.

18. A method according to claim 15, wherein the step of incorporating
comprises combining the encapsulated catalyst particles and at least
one of the tobacco cut filler and cigarette wrapper in the absence of

‘a iiquid.



