;e3ed~||}\:6T4] f X02 Decenber 2003 1 SMOKI NG ARTI CLE COWPRI SI NG A WRAPPER
CONTAI NI NG A CERAM C MATERI AL This invention relates to snoking articles
and in particular, but not exclusively, to cigarettes. Numerous attenpts
have been made over the years to provide a snoking article that has reduced
si destream snoke yields. Many of these attenpts have suggested the
utilisation of non-tobacco snoking materials, such as @gﬁ%inﬁ mat.eti.al s
incorporating inorganic filler materials which are non ?ﬁr in

t hensel ves produce a | ow anpbunt of conbustion products. Qur recent

I nternational Patent Application, Publication No. WO 96/ 07336 di scl osed a
snoking article having a high proportion oft non-conbusti bl e, inorganic

mat erial and conprising a substantially non-conbusti bl e wapper extending
along the full length of the snoking material r d i fue
source and aer osMOHERSRRITLASOHEIRE ﬁﬂﬁﬁngfmyﬁggﬁgb%ﬁgﬁgﬁggﬁpggg%ificaIIy
rel ates to non-tobacco or substantially non-tobacco containing snoking
materials, hence its high inorganic material content. The wapper of this
di scl osure has proyed;hoedis oMaWhat ebNetl eChiyRihd) Sist i Ny aspulider
under normal snoking conditions when w apping a tobacco snoking material .

Standard nmaghiRe,saPKing ¢RRdLLkE P ANg ac35rligRiddcaf, 2 second duration
per m nute. 02 Decenber 2003 2 International |atent Application,

Publication No.y\WR Q31612808667 IRRS I BelnablfaLermEc tHbUl@armt @bl al s
that require nechanical addition of porosity by the provision of slits

covered W pRo2i80" QUSHIRE BT dlrc iElesenhbbuar MRhREqal S die cRebrbmakdown
and usually require an annul ar air passageway between the tubular materi al

and tobaccg;Lngert mphaldrownearbystinits M LRDEdLERRE €RIMId SI8$a2 ibhbr ous
ceram ¢ woven cloth having a natural perneability) in contact with a

t obacco i nger thonlRELNONEN bRy | a0t LONDUSEED! @santhck iRl S MRYER
material is required in order to allow air ingress to the tobacco insert

and, hencejng 198y Oofinbhgathobacen idiserdatuidiRizg t haitububae maberi al .
Thi s woven cl oth does not burn down. Another enbodi nent descri bes a tubul ar

sheet of fiLbrous: iMLerisdla tRal kheniddlas cal.daied t e rammve abbader smteri al
thereby creating porosity. Again, this variation in the ceram c tubul ar

nmaterial degsbidiEOMhpiSdduditshur n down afkeent he mal-thatBgnsl ageaasdri s
re-usable. Even nore recently, International Patent Application,

Publ i cat i oppPiDi caRA9/ Th18cdessn i hed rocisganette siidesbseanm SEDkRing
treatment material nade froma sheet of non-conbustible active conponents

treated duptffcid havandf achuge peogyr@dodecd R6hodsSmshELitiler,e inapghhec of
affecting sidestream snoke. The treatnent material conprises a hydrophobic

sorbent nekgtéwlalnavamy St@mbdisGant ROr osubytand dlarge morcropbuet $bke) |. e.
a material having a high surface area capabl e of sorbing
wrapper extending along the full length of the smoking
material rod and enwrapping a fuel source and aerosol
generating means. However, this application specifically
relates to non-tobacco or substantially non-tobacce containing
smoking materials, hence its high inorganic material content.
The wrapper of this disclosure has proved to be somewhat
ineffective in sustaining smoulder under normal smoking
conditions when wrapping a tobacco smoking material. Standard

machine smoking conditions are a 35ml puff of 2 second

duration per minute.




02 Decenber 2003 particulate material. The sheet material preferably
contai ns an oxygen rel easi ng conpound that enhances the oxidation treatnent
of the adsorbed conponents. The snoking material within the sheet materi al
is cut tobacco. This article works by sorbing non-aqueous vapour phase
snoke material and conbusting that material nore thoroughly in an enhanced
oxygen environnent. There is al so selective chem cal fbg&fatiqﬂ?gi} he
si destream snoke. The si destream snoke treatnent mater Mg 9 cunent
does not burn down as snoking proceeds, so2the article does not have a
conventi onal appearance during snoking. Both of these described prior art
docunents are not _designed.to_provjde a wapper that. £losely imtat
conventional as Pﬁﬁr?ﬁé%? i es26Fh c%%ﬁ%%&ﬁ?é?nus %?%%ﬁgi&pp igk?ioﬁ%nunber
4 91S 117 SGri bes cigarette havi a thin sheet.for holding.tobacco. In
one enbodi%%ﬁt6kgg $ ggfgﬁgsf5Fﬁgaa%§9053f?%@FOEU?H%?ggﬁgﬁﬁgbag?pggg? with
i norgani ¢ adhesive and drying e resultant sheet to fprm er _having a
- ceranic Iaf@ﬁyl¥ﬁem6F98P1§?f 8§§hﬁﬁﬁi %%s%?f %@3% ﬂ%a&%grpgggg?%?ﬁgcé paper
material to.,provide support for the ceram.c.lay forped thereaqn. .This
vent fon 749 E 8 CaFeTHT R o PEFBUF STAAE P la 2 ABRPRGL Pt 8 ST AR

i ng articl e containing a
conventional snpkjn terial, and unconventi onal apper conprising a
02 December 2065 BAHrEPSH (1'6h UGr=hbh- HERBUSt P BT RRIET I 41 KRG ABser
burning with a visihle burn,line that_ progres al ong_the, |l ength.9f the
smoki ng ar%Fgrse%uﬁﬁﬁb EH%&%%@.“? Sr?%geﬁ$F0n§%a%c%% g”ﬁﬁffh§¥goﬁﬁ§8ﬁ t he
provi si on %Lm%usg?king rticle avigg substantigj yﬁggrnal ashin

S Ié.as n%e$TEF %ﬂ%g 8 Ccerami %oven

characteri sticCs, aﬁP@pfﬁﬁﬁﬁM'na Snoki ng techni ques, i.e.
flicking of { he. consuner ot stubbing-out of the snoki. rticle, 02
becenber 26055 G ThbAPHH Sk S5ERA 94 ot ReF COB Set e i SVEAETS

wr apper that daes t require.agei ng by heat treafne i.n aorder oduce
a porous stficthre. é“%?%bﬁ%?ggf1?Hg%bfggéﬁﬁg%ﬁ%%ngé%ﬁyH%v%%g ?Fg to
remove noi sture.but .is not heated to >280C ting.aboy C .
undesirablgﬁggr%%£ ﬁfadﬁ%“*ﬁfgl”d%s%%#%hr9355§§°% %#gpﬁggﬂ%%% H%§kﬁ%an as a
"green ceram.c wapper”". As.,used _herein 'green cefam " a

wWr apper no?ghégf%dgggeﬁ%r3n?ha%ET66C g?m%%?IEIhgifdgkgng%?EQS%pﬁg%gpé
Lhereof. The.LaYephi op,Al e Nas 8s 2 funiher ARLECL LDE AbOXT SLENLAL,2
wrapper that "does not requiTe mechanical’ treatnent to provide the necessary
porosity reguiredyj . prder, fat Lhe WARRGL L Q COPRUA -t Rre$8Btous
invention provides a snoking ar?|c!e conprising a wapper materia _
enw app! ngm@t%???fcghggol&lsngrp%l rialy. g V\!c?pPS&.o&&”b@hB{ePgm%tQE.-QB?ft' on
of a ceramc tiller of predefined s apé) a binder, optionally a burn
additive a ional Ly . ' over ., . Ihe pr i ped;shape qf, tbg

ceram c fi I@ﬂgrglig% %q’lseﬁgaéﬁgjgt ﬂééw\/%gk'm xggg\?\nﬁf h %gﬁc ngerli n a vvrapperet he

wr apper  has. 3,ppL Olrz'él-[n?f;le “HsA RGeSt FuHEt WoRnatd whesucanhyshedsduti ng

e
snoki ng the wrappe oses Its structural Integrity. The wapper is

advantageogﬁgycghégé¥ﬁ% %%gggignanuﬂyétuS§£f£?fab'y the ceramc material is
rial”.

a particulate nate

Even more recently, International Patent Application,
Publication No. WO 99/53778 described a cigarette sidestream
smoke treatment material made from a sheet of non-combustible
active components treated during its manufacture to provide a
porous structure capable of affecting sidestream smoke. The
treatment material comprises a hydrophobic sorbent material
having significant porosity and large micropore size, i.e. a

material having a high surface area capable of sorbing




02 Decenber 2003 s Preferably the predefined shape of the ceramc filler is
spherical or substantially spherical, oval or substantially oval, or

anot her irregul ar shape approxi mating. thereto. Advantageously the ceramc
filler has a particle size in the range of 2-90wm nore preferably 2-75um
and even nore preferably 25-70m Preferably the nean particle size is
greater than 30um nore preferably greater t han 35um agggﬁ%/en m):ﬁeU
preferably greater than 40um A nean particle size of ce a?r?’pears
to be highly advantageous. The preferred particle size may be achi eved by

mlling a suitablg GenameC Likker) having andar gelcpanti ¢hersi-ggidown to
within the advantageous range and/or the preferred size. Preferably the

ceramc fi kbﬁfzamss g " equlal Qéleégﬁ%ﬂeémpmm phiad €l ebnRRELs clge shape.
Advant ageously, the ceramic filler is an insoluble or low solubility netal

oxide or netak.salt. tgggt&‘eﬁ_ mg fijlery Jg%r@)r ef erablyndther mekly stable

net al oxi de or netal e ceramc f| | er may be one or nore of

al um na, Shrln&gﬂa% an, & UR0- §);kheat e pSi | gﬁe@cca&thelaﬁtapél i sgd or

un-stabilised ziTconium oxide, zircon, garnet, feldspar, or other materials

known to t@S’b§¥ | led npn_a %Ia%\ﬁengwtogesne ssgr;glp%rt%he 1,28,9r other
S h

suitable céram ¢ materia aving been milled to't necessary size or

e of TR Y CEIRH Sudiedig LRaPLERBILe fhq Of RAL ShaLhan, 0% by

wei ght of eria e sl urry produci ng the wrapper, and is
nor e preferably resen in the range f 6 95% nore
preferably 907 90% th&\‘fen “for & pre gr aSFy 78§¥5)§§/o n%ﬁ(\leiﬁgageousl y the
ceramc filler is not an act edflller, nd hepce have a.l surface
area, al t hOugi act vared c@?g |IICel}es'nl&%%worf %Q A the pr eseo'ivyll nventi on.
Preferably the b| nder is,an org c bg{‘g‘gr seI ect ed JfIomone oerntrmre of an
al gi nat e, ~ StH HE$Cal cﬁ“lfrﬁeal gi nat &% propyTene gl yoor “al grnate —'4 gum a
cel | ul ose m)dl fi ed natu a pectin ectl aceous bi der starch,
or the G otipFI-iGr I‘:i ‘i%cf@“?n& Qﬁ@se‘% NaErs, suchasass“éo i
car boxynet hyl cel ul ose or SOdI umalgipate. In addl tion _or aI tern tively, the
bi nder nnypg%‘i/eﬁitsage%%sly bearérjfﬁﬁordgarﬁ c"BY nd&y cdpable’o cemi;lntl ng the
particles of ceramic filler tagether. The inorganic binder is preferably an
activated TRRSFHANE REE &PF aF ™ ‘i nor gani ¢ binder nmay be one or nore of
activated al um n% al.um. ni um_si | i cgtg) nesiumsilicate or an.nert clay.
or pat

Preferably the 536 $Ani'¢BEnGEFhaR® |C‘T‘Iét5|ci%ur?n hé' range of 2-90m
nore pref in the ran e, of _2- SOUm and eve e preferably in the
range of 2‘5 ]L% cdrh&i n%r gglnl ¢ B nae?p?%rsw}i abl yeﬁya%pho%*“a “Preferably
the binder is resen reat er trhan 2 A)by wei ht LOf the dry materials in
the slurry“pto dﬁ&l{’ﬁlﬁ tﬁ% %F%ﬁbrer* Tang i g pre fetably present in the range of
3-300, is nore erably nd even r f I bly <10% by melght 02
Decenber 2003 L%f eéarjfeen&rf’p éFI éP? nhlm? e gl tl%r r%yel ZI%/b “refrerably the
blnder|5|nth§ 3%0 3-10% Th . aou 8 8eramcf|IIer qnd bi nder
sel ect ed w92 d&5én vrimtghea bi et ng P roper i 8818t h& B Adér sellected. The
burn additive is  usuall sent in the w per ., at a weight which is
greater thaN t HAPSBEHF6n Eﬁer W%ﬁ)pe?’% %? &t ably the buPn &dditive is
present in the range of 115%dy ht of dg{ materl dﬂg i.n the slurry
used to prb%eéntaﬁ & &p gt n Jltél n‘boerjﬁf1éfcera 1T0H End &VER nore
preferably <5% bur n dd|t|ve S _nost eferabl}y in_the range of 2-S%
Pref er abl y* ‘ieherf')ﬁlr‘ﬁt ISF}V%tI % burh pr sbter. I%‘%bf”e BUrh &ddi ti ves
may be selected fromone or nore of .salts of Gou metal s such as
acet ates, tif¥ates %8 FHet b@h pronstEt's I?ﬁ&\fﬁlpssthe s"fgaﬁ F&d man. The
burn additlve,ls sel ected to give.the best bur characterlstlgg and t he
most acceptdBli&186h T oP8RFT ufoh SShoki Ag. F’I;'hoe"' NS WG T ve tray 'Be a resi due

of the setting ,ageLnts) sel ected and descrl bed bel ow.
ceramic layer formed thereon.

This inventicn has as an object the provision of a
smoking article containing a conventional  smoking

material and an unccnventicnal  wrapper comprising a




The ash inprover is present to provide bridging nmeans or packing

i nprovenent neans between the ceramc filler particles. The invention has
as an aimthe provision of a wapper that does burn down and can ash |ike a
conventional smoking article. The conponents of the wapper) and in
particular the ceramic filler and ash inprover, have a particle size and/or
shape such that their conbination 02 Decenber 2003 s_provides t

necessary strength in the w apper before conbustion buQBﬁ3§E@%§ﬂéﬂﬁE%rength
during conbustion in order to._provids acceptabl e ashing of the conbusted
products. The inorganic ash inprover suitably has a platel et norphol ogy and
is blended with the ceramc filler in order to control the perneability,
ashi ng st eagblitionl ouf andnboombusy ifrlepertdtegiathe &bk | MIECREr i s
optional but is advantageously present in the wapper in the range of 0-50.
Mat eri al s Hulratinhawea thhes appedprd abermpl af et et habr plrobogyseenpdred t o t he
nore rounded shape of the ceramic filler, include one or nore of mca,
chal k) pefrhict eengtayss Suchmasinfosrexanplderingr inokinge; kaolinites and
tales. These materials mght also be suitable as the ceramic filler

provi ded they ¢an hev&htied K the approprdatesicze wrd shapeion
Alternatively the ash inprover may be a material wwth a very small particle
si ze suchdrhat pasitifd esrdhareafzhrigdgaiddrencadsybebreen tds@ihar ger
ceramic filler particles. In a further alternative the ‘ash inprover is

advant ageQusl ¥ -g-pRie€rial that ing easesid hegpldvabithebsl ursymbar m ng the
wrapper. Suitable materials capable of increasing the pH of the slurry from

8 to about, 10, nclude,Feup i o Idimtial sakt yofhearbosakerasg hydroxi de.
The wrapper advantageously is perneable and preferably has a perneability

| ess thansgggbgp%egﬁg.éfﬂgﬁg GEkianddsipreferably in the range of 2-100
CU. More preferably the 02 Decenber 2003 9 perneability of the wapper is
in the range of S-SO CU and may be less than 10 CU. The w apper shoul d have
a density of 0.5-3.0g/cm, preferably 0.8-1.2g/cm and nore preferably of
t he order of about 2.0 g/cm and should have a tensile strength capabl e of
wi t hst andi ng manual handling. The w apper advantageously is capabl e of
sustaining a thickness in the range of 0.2-0.6nmm Advantageously the
wrapper is fornmed as a tube in the manner described in our earlier
application WD 96/ 07336. The w apper may be fornmed by producing a thick
slurry of the wapper conponents, coating the slurry about a rotating
mandrel, and renovi ng excess noi sture by physical or chem cal neans.
Alternatively, the slurry may be cast as a sheet on a drum or band caster,
or extruded as a hollow tube, through a "torpedo" die-head, for exanple,
whi ch has a solid central section, or extruded as a sheet material. The
slurry could be sprayed, coated or punped onto a suitably shaped

fuel /aerosol assenbly. The extrusion process is suitably carried out at a
pressure which does not detrinentally affect the wapper perneability and
is suitably not greater than 3-4 bar (300400kPa) at the extruder die of a
ram extruder, for exanple, and not nore than 9 bar (900 kPa) for an APV
Baker Perkins screw extruder. The extrusion process may require foamng to
occur at the die exit to produce a cellular structure, in 02 Decenber
2003 to which case greater pressure can be exerted, at the die, whilst
retaining perneability.



After extrusion or coating the hollow extrudate or coated mandrel is
suitably subjected to heat at or exit the die to drive off excess noisture.
The wrapper slurry nmay conprise a heat activated binder, such as potassium
silicate, magnesium oxi de, or hydroxypropyl cellul ose at tenperatures. above
4050C, for exanple. Subjecting the coated mandrel or hollow extrudate to
heat woul d activate the binder causing the wapper to | nfra- or
m crowave heating is advantageous as direct heating, eagthCf‘?ém?Ereé@% hot

air blowers, can affect the shape of the £xtrudate, especially at
tenperatures of greater than 100C. Extrusion nmay be carried out using a
single or doubl e screw extruder, a ram extruder on_sI urry puqﬁ..dThe wWr apper
sui tably has a&hi BRHEESOR tiS? thR° rafg@TBFRer 1°P Bfin = tHougiF2-3mm may
be desirable. The thickness required depends onbt h i ght atnd erneability
of the w¥ppEeT ThIRE go88nde%t M T AppeTe Bt aP¥ hi'GRY oW TERET Ty W apper
coul d be provided, depending on the conposition of the Wragger ma%ﬁaeri al s.

Al t er nat i YE9%et FPnd IEPREAS f BPEPRR \ﬁFgBBE‘Tm?‘nCI uth t KESBRET o 'wat &t
scavengi ng substances. These substancgs renove wat er from]:t)r%e wr apper
slurry t heYEEET i HEPreer, mary Pg S heS wF8pp8FCY Fol o eXaMt eV i ght " ragnesi um
oxide can be in the 02 Decenber 2003 mwrapper slurr .n‘ig(]g ure af, up to
45% by welgHtehit h2 iy -sI digaF 10gnétrYGient s, © daPeHEERG DA 1 he™F e5Tdence
time in the extruder and the tenperature in the extruder. The addition of
magnesi unfB3EREF c%h bl SH5FRARMady afiP Sy e Bus ™ APEESI "3 aBSt FESWr &§uci ng
effects. Alternatively, the wapper material can be extruded into an

et hanol baFFEeTor SEERABIC stFGREEY  hydr dphi M°E%s uB&Tatte, 3456 et RaRAT
scavenging the water fromthe extrudate. further Egtgr 815;’, eatibsathe

preci pi t at TP &F2iis8l HbFRPET iHat®AYFOm ] L8 GblF8%4l g nat ™ n"the

ext ruded Wraé)ger. .Thi s_can be acpi eveg by, for exanple, extruding a hollow

tube of) Fot%exXPre, “RodiUm™ JPRAERE cont ai ni ng wrapper material into a
bath of sinple_ electrolyte(s), for exanpl .OM cal cium chl orj de. sol uti on-
The cal ci um i oN§ sll?b’?fldﬁ?eai%‘? Rt assog%)ufﬁ'ﬁ%‘ﬁ§ gﬁaeggug}éet Re éx ?%ndat e to
set extrengly quickly. In the latter two nethod sprayin f the ter
scavengerggn%/’o "’t’:ﬁé’pggt ﬁ%‘&&t 6 i HppeTIthdet "HEY be agarﬁueea m&ﬁQ i%%t ead of
passing the extrudate into a bath. D.yalent or trivalent.jon | ut,l ons have
been used®* @ Pief gg? ed CENBI At ipooﬂfoﬁal\éybejc'”a“?rlqlflhréedus(:=5f3}ofm'ts%é i urfnggl ;ﬁ%\egt ein

t he extrugeéj teq:b% aggmg sCtal ciumion solution in the bath. The nost commonly
used sal t"For Sett ng all‘gl'nat es, for exanple, is the calciumchloride salt.
However, this salt retards the burn ra f gbbe tube ywragper and; the
acetate salt ir‘[%’et hi%reisr?\x/’gntilonﬁﬁggl%chtp%rog?g%?ed.a %%YS Decenber l2003 | z
Sonme precjpitation can _bhe achie add,i . sub_critical, | exski a

pr eci pi ta%cip%&aséglﬁt In 52}? © ex. rggﬁgérll bggkg%&f%naconp eteol y prelcli@;)i tating
the structure .by raising_the le f the precipiftating.agent .post;

ext rusi on&%ﬁ%ﬁ 'p%ehce] p‘?{%ﬁgfeogn cryrcg%%agi slg}gncef)uggbgér’%% prlpt ation %f t hlec
extrudatecjntQ a_highly,iQnic e ol yte or int.o.aMater m,sgi ble
non- sol vefn ﬂfe(;.rr Fﬁegg’f%clién%?lgfa Agﬁ%#%'he% ngtgﬁ%%ri nc‘#ﬁl}t es, \gg briefly

nment i oned, ghqvg Wit H ‘Bf?‘ﬁ%%ﬁﬁtlr} pahhgspiiq&ﬁro%ergse of a conventionally

i nsol ubl e al'ginate as ing material by rendering it soluble with a

sol ubi I'i sing nt : Lng, cof e ner tuge pyghk val of
the sol ubili s?fg% a%%%fggggdgﬁta%n%g? %ﬁg;ea%\%%ﬁgfi Egigglgnt i TheSseﬁn%t hods

Ty be USELSAUSNLLALY 800, LIBINE APREL IBoH8: SBhc ¥ el pidatd ng 2

sol ubl e al gi nate containing wapper nmateria a bath contai ning cal ci um

ions. The ‘%JSUd?&ff*@Sﬁqnﬁﬂgﬁgﬁﬁ%ﬁ&p dhBho & il 9Rifly

scavengi n% agent) such as e then heated to drive off liquid

resi dues.srégﬁiq{?na% el%ap$%§,er1% io-gst %M&BESE nlarytggaeric{r}j_ed usidng the

met hods described above. ese S are particularly efféctive for

achi evin d.sh tru use of speed of the
reacti ong%%&gpto%e l%a§§$%¢&\?z)%§ﬁ§§réd%%ﬁ%%%% t he parl%ﬁg%%ses, particularly
the drying St%@%%Erably the ceramic material is a particulate

material .




02 Decenber 2003 13 The w apper may have a rigid structure, although we
have found that flexible wappers can be produced using sodium al gi nate as
the binder, which is then precipitated to formcal cium al gi nate and t hen
slowy dried. Flexibility is advantageous in terns of the increased

robust ness of the product during machine and nmanual handling. The setting
time of the wapper when fornmed as an extruded tube is.crjtical wi | |
depend on the cation and ani on combi nation, the st reng@ﬁ dﬂce{lﬂ@rgﬁl&“ on
into which the tube is extruded and the residence tine of the tube in the
ion bath. Sidestream reduci ng conpounds, such as nagnesi um oxi de, may al so
be incorporated into the wapper in order to enhance the sidestream
reduction. The Ki terial of .the invention may suit.ably .he cut

t obacco and rraﬁ%geﬁac&/nnstehrﬁ iporr?gle‘ffif%gdsg?pecu?gl%ﬁ n%e%aﬁﬁcst%r#ﬁirt ASor

W t hout an d tobacco portion. Faster_ burning tqbaccos uch.as
Maryl and or" rrogi@g?ec?r\ﬁ ?Lgﬁg%aélf%lﬁ%gybgppreg%g?féd “t'8baccos® C%Srﬁadls%éla?fllyt he
instant i ti in arder. to intain an_acceptabl e snoul der rate,

o Though i Pre e i Sair L shendeh - SRRt aRie SRave. each
individually b ccessful in the_ inst invention. Preferably the
snoking articl gﬁg%ﬁ%ﬁesozlg’l§t *PEaSET8BY% cﬁq]learm}ﬂ}]aas taoﬁ)aacré:&,c ﬁofséz%r &Fer abl y
60% and even nore re%erablﬁ 70% 02 Decepber 2003 14 Alternatively, she
burn rate t Fe"EmoRkt ng 8Pl 8°F€ BrGIGREPEY tPhe *FBqiATed® YahgBOkS
adjusting the |oading |l evel of the burn additive in conjunction with the

ot her wr apP&feERBtacéri8rncs abreefamslbililg bt ereah awmydsilei arizsr b$end.
The snoking material nmay suitably include a proportion of tobacco,

non-t obac@¥eagext thas 3hear.esforsr parfeniblhegewdrdeg tthanhi3Ghmaendsetlen
generating material has been added. These materials may be such as

reconstit moge tobdctably ar¢araratihze sifpki.ng Aatesn absrtieid uslizyg ahy of
the alternative snoking materials described in WD 96/ 07336, and in

parti cul arbbhe capboappeatai tw Nge fkisthlsowdesitdescnsbed Tt pagesrddi 18

t hereof, the aerosol generating neans of pages 19-22 thereof and the
aerosol gemeratiagsisel mspubeescalepadeBy 22424 ihdieneeiyi t¥b1 97 L3240l
particularly the filler material described at pages 2-6 thereof: WO

97/ 32492, fpatercUHaarinyg the lmageri aartesael bedzat dpagest@- 4itcherneote WO

97/ 32490, particularly the material described at pages 2-6 thereof; and WO
98/ 57556 iedvsnokgammnarahese ahndipringel pge Beryyd Rdlzgol aer osol generator, up
to 20% by wei ght tobacco, binder at not nore than 2D% by wei ght and not

| ess than 30s Prefgabily thél eedargnd fedchrbeiaga ftrddiar ioncorpegatad in
their entirety herein by reference. The proportion of reconstituted or

al t er nat i wenspbkigigtnabert atlamphbpef r omAB=abO8gebys el ghtheof cétremisnoki ng
mat eri al . 02 Decenber 2003 is The snoking material is preferably wapped
in an i nnéilhwmpperan susivlabla porbus pdlugwirldp ymeeeal abxbde aoponsisd
cigarette paper. The inner wapper nmaintains. intimte contact of the

bur ni ng c&altwi t hehecanamae wWidgdper .isThersimldady rmat ehéahallod $teylef ore has
a dianeter slightly smaller than the inner dianmeter of the wapper of the
snoki ng afeFel eoxifhe dmmatadr spper nlei nevapoe af Bl lar amourite emepanrt i cul at e
carbon to enhance burning. Alternatively, other burn enhancers may be

i ncor por aftgdie Thealumier, weapper, mrefadrabhy- hokicetser medbrbint gaxdfidgr.eat er
than 6, OOOCU and nore preferably of greater than 12, OOOCU_ The porosity of
t he i nner Shrpbiered sonowevitabidéesed nzacdobiun hexided rordmn.abbartnes.gl ue the
i nner w apper w thout glue seeping through the wapper. The snoking
articles 6FlE$Hax i ngBnLEbAT niptadvaht ajsous| yobethsedki hlebnPenatdngn with
conventional fibrous cellulose acetate filters. Dual or triple filters

i ncor por abf WP aklronnessssaryo teetiske. sThe Pnvebbéonswitibirowdmndescri bed,
by way of exanple, with reference to the diagrammatic draw ngs hereof, in
whi ch: Fi Gaker ielshday ing siski mg laedi o ¢ lacoercdengry e idwe amebabe on and,
Figure 2 shows the free snmoulder tine of the Virginia control (Line 2) and
t he prototype {usifggalt)y the ceramic filler is present at greater than

40% by weight of the dry materials in the slurry producing the

wrapper, and is more preferably present in the range of 50-




02 Decenber 2003 16 A snoking article 1 conprises a tobacco rod 2 w apped
in a wapper 3 and attached to a fibrous cellul ose acetate filter 4. A
snoking article wapper 3 was prepared by producing a viscous paste
conprising | oo sodium al gi nate (organic binder), 82.5s alum na (ceramc
filler) having a nean particle size of 45(tm 2.5% cal ci um carbonate .

(i norganic ash inprover) and 5% tri-potassiumcitrate n_additl in a
mx totalling 100g and then m xed with 60mL wat er. Theb%gé?‘éerﬁﬁgr%Q@ uded
using a ram extruder through a 7.5mm external dianeter torpedo die into a
0. 75M cal ci um acetate solution. The extruged tube was left in the Solution
for a period of 10-60 seconds, renoved, cut to length and then air-dried in
a conditioning roomat 60% RH and 22C on a support of suitable size. The
tube had &5&ir cwrkermrrferablabold - 23, 5rerdne VAT wAlr S hPERIREP 9 ZBout
0.5mm The noi sture content of the dried rod is about 2% A tobacco rod 2
cont ai ni n§7a5kl end of Virginia tobacco was neanwhil e machi ne wapped in a
porous plugwap of 12, O00CU to produce a w apped tobacco rod having_an
external di aned@rangaceRuehgurtds | PRYGMHCe %bhfea’%t 18f e #Bd a\iﬁttlﬁa{:%@
internal walls of the outer extruded wapper. The follow ng exanples were
prepar ed déihegrt viendli ignetce favieoFacey §Péﬁﬂ§emﬁ5??peda]iﬂ‘°&‘9@0r?\%ﬁgg5ﬁgl paper
wr apper of 80CU as controls. The sane bl ends were used in a snoking

mat eri al redamkappdders da vererinwtdsperesfih YHEACEnvent i onal outer 02
Decenber 2003 wrapper described above. Al snoking articles wgrg 57nmis
length with 27Prefdtiablyusheebinieseiacet aPEIFHIT F1N95ds SR S8R ¢5EOF
Control gad prototype-ee cigarettes were p---produced descrihed above. The
t obacco wehght oandiexsha®fo PBd elgtiaficer efEEs afe ¢f¥EMY™h TdHFE2%S  TABLE 1
Ci garette CodeTobacco weight burnt ~ ~m-) ' G rcunference of thba co rod
() LSB CemepplamssglydoSUsBIprates ype T4 10V FET hiPonlPofitied or
~S3524. SVirgi nia Prototype3a4l9 Minstream sm)keﬂ%i el ds fo¥1 t hese h

ci gar et t egeBREaY) veR RECKHS €OD BECHNAACERE DBABABEr FHGICR. or the

Group I or II metal salts of these binders, such as sodium
carboxymethylcelulose or sodium alginate.

In addition or alternatively, the binder may
advantageously be an inorganic binder capable of cementing the
particles of ceramic filler together. The inorganic binder is
preferably an activated inorganic material. The inorganic
binder may be one or more of activated alumina, aluminium
silicate, magnesium silicate or an inert clay.

Preferably the inorganic binder has a particle size in
the range of 2-90um, more preferably in the range of 2-50um
and is even more preferably in the range of 2-15um. The
inorganic¢ binder is suitably hydrophobic.

Preferably the binder is present at greater than 2% by
weight of the dry materials in the slurry producing the
wrapper, and is preferably present in the range of 3-30%, is

more preferably <20% and even more preferably <10% by weight



18 TABLE 2 Mui nstream snoke yields (ng/cig)USB Control USB PrototypeVirginia
control Virginia

Pr ot ot ypeTPML5. 8519. 1715. 4917. 49NFDPML2. 1212. 612. 5311. 12NHFDPMLO. 510. 8311. 8
S10. 35Wat er 2. 55. 51. 745. 48Ni cot i nel. 231. 071. 220. 95G ycerol 1. 141. 0100Tri acet i
n0. 480. 760. 650. 77Puf f No. 6. 45.76.95.6 TPM = Total particul ate nmatter NFDPM
= Nicotine free dry particulate matter NHFDPM = N cot i hune%g?gb Eree dry
particul ate matter Sidestream snoke yields for each CI@g 8 ven
Tabl e 3 below. Table 4 al so gives the percentage change in S|destrean1snnke
bet ween the control cigarettes and the prbtotypes. A nminus nunber indicates
a percentage reduction conpared with the control. 02 Decenber 2003 19

TABLE 3 Cont h@l.US -
oo\ oEr Theeam PTRKEC Y] 8 £ 1 £ Mhhe! Q5H, Cont ARLLSE Rk abYpeM0! i @

binder is in the range of 3-10%. The amount of ceramic filler
and binder selected will depend on the binding properties of
the binder selected.

The burn additive is usually present in the wrapper at a
weight which is greater than that seen on paper wrappers.
Preferably the burn additive is present in the range of 1-15%
by weight of the dry materials in the slurry used’to produce

the wrapper and is more preferably <«10% and even more

preferably «5%. The burn additive is most preferably in the
range of 2-5%. Preferably the burn additive 1is a burn
promoter. Suitable burn additives may be selected from one or

more of salts of Group I or II metals such as acetates,
citrates and other burn promoters known to the skilled man.

The burn additive 1is selected to give the best burn
characteristice and the most acceptable ash colour upon
smoking. The burn additive may be a residue of the setting
agent (s} selected and described below.

The ash improver is present to provide bridging means or
packing improvement means between the ceramic filler
particles. The invention has as an aim the provision of a
wrapper that does burn down and can ash like a conventional
smoking article. The components of the wrapper, and in
particular the ceramic filler and ash improver, have a

particle size and/or shape such that their combination



Pr ot ot ypeTPM3. 442. 59NFDPMR5. 12. 625. 62. 2Ni coti nel. 485. 211. 18CO46. 628. 951. 225
.5C0z362275404 ~218 TABLE 4 Si destream snoke conponent % change bet ween USB
control and prototype% change between Virginia control and
pr ot ot ypeNFDPM 89. 6- 90. 9CO 38-50. 2C0Oz- 24- 46Ni coti ne-77.4 The results show
that there is a surprising decrease in the yields of sidestream snoke '
conponents conpared with a conventionally w apped prodygct. There be
obtai ned a 900 decrease in NFDPM There is a nore effi bé@ﬁcqﬁ'@%erof bacco
and al though | ess tobacco is burnt the mainstreamtar deliveries are
consistent wwth a full flavour product. There 02 Decenber 2003 20 are
t hus product design opportunities for using nuch | ess tobacco in | ower
delivery arrdviblesf| aweur npredsmitys. £GAMetR 2 iA f uttcherwrfagpeud atbediorkor t he
wr apper was al so produced prepared in the same manner and conprising 7~
sodi um al giarduetand Bst higkesx ypradp\dereebt bl dseindg organist ipnnder Hrde200
activated alum na (inorganic binder), 63.5% cal cined alum na (ceramc
filler) had pgouideancpatbblbeashize off SEModb 80 echipgiodmctar bonat e
(inorganic ash inprover) and S~ potassium acetate (burn additive). A
t obacco rod cofhai nimgrdane csapshbl engrwoferVi sgiihebly obaseo andlpdredes
pl ugwrap as previously was produced using this wapper. The nmai nstream and
si dest r eamcspbkéodnat andiriss gilesxdednwiabl ehd betaowc donpared nwicridetrhgo
Virginia tobacco blend control cigarette (as used above).

control the permeability, ashing strength, colour and burning

properties. The ash improver is optional but is
advantageously present in the wrapper in the range of 0-5%.
Materials that have the appropriate platelet morphology
compared to the more roﬁnded shape of the ceramic fillier,
include one or more of mica, chalk, perlite, clays, such as,
for example, wvermiculite; kaolinites and talcs. These
materials might also be suitable as the ceramic filler
provided they can be milled to the appropriate size and shape.

Alternatively the ash improver may be a material with a
very small particle size such that particles thereof bridge
the voids between the larger ceramic filler particles.

In a further alternative the ash improver is
advantageously a material that increases the pH of the slurry
forming the wrapper. Suitable materials capable of increasing
the pH of the slurry from 8 to about 10 include Group I or II
metal salts of carbonate and hydroxide.

The wrapper advantageously is permeable and preferably
has a permeability less than 200 Coresta Units (CU) and is

Preferably in the range of 2-100 CU. More preferably the




02 Decenber 2003 21 TABLE 5 Snoke ConponentsVirgi ni aSi destreanPr ot ot ype

I 1 Shroke Yi el dsMai nstream Snoke(ng/ ci g) Yi el ds

(rg/ ci g) TPML5. 712. 19NFDPMB, 942. 01( - 92. 1) NHFDPMB. 91WAt er 5. 71N cot i nel. 020. 38
(-92.7)d ycerol 0. 00Tri aceti n0. 02Puf f No. 7. 20CO40. 11(-21. 6) CQZ3 97 . 64 The
figures in brackets are the percentage reductions in sidestream snoke

yi el ds conpared with the Virginia control in Table 3. Figure ) t he
free snoulder time of snoking articles according to thgb?#VE%%b%{. e free

snoul der tinme is simlar to a conventional product, being about 10 m nutes.
The snmoul der rate of the inventive produgct is lower that that of the
control. The consunption rate of tobacco is simlar for both the prototype
in Exanple 1 and the Virginia control. 02 Decenber 2003 az The snoki ng
arti cl es pproeajcidd tradfanhashramrer ésull BRe rearfis i emoVed” ufiler “wor nal
snoki ng conditions and was of an acceptabl e col our. The nechani sm of

si dest r edm tesidtiaon 1@ €W t he i nstant invention is by nechanical trapping

of the sidestream snoke particles. Mainly the aqueou? p rgﬁf%leeaphase of
age of" -

t he sidestreafrsnokappsrt r appetd Aaveur gri §EA§L58van T t17e S'n'st ant

invention is that the sidestream snoke | evel s achiev%d re §¥dérEQ§ of a
conpar ablpsebedaplit o0 t el FodEF r eath SRBRe PLEFEFEPLY 8T ndiifoaccd cont ai ni ng

snoking material wapped in the wapper hereof, despite the tobac cont ent
of the smbkihglnfit@f¢el ang @hpﬂltéalmvefiqt‘é‘?l?frfgleofs%fi%&@g?r Sg%a%{r)r%k(gp

conponents is therefore achieved. v
withstanding manual handling. The wrapper advantageously 1S

capable of sustaining a thickness in the range of 0.2-0.6mm.

Advantageously the wrapper is formed as a tube in the
manner described in our earlier application WO 96/07336.

The wrapper may be formed by producing a thick slurry of
the wrapper components, coating the slurry about a rotating
mandrel, and removing excess moisture by physical or chemical
means. Alternatively, the slurry may be cast as a sheet on a
drum or band‘caster, or extruded as a hollow tube, through a
vtorpedo” die-head, for example, which has a golid central
section, or extruded as a sheet material. The slurry could be
sprayed, coated or pumped onto a suitably shaped fuel /aerosol
assembly.

The extrusion process 1is suitably carried ocut at a
pressure which does not detrimentally affect the wrapper
permeability and is suitably not greater than 3-4 bar (300-
400kPa) at the extruder die of a ram extruder, for example,
and not more than 9 bar (900 kPa) for an APV Baker Perkins
screw extruder. The extrusion process may require foaming to

occur at the die exit to produce a cellular structure, 1n




23 CLAI M5 02 Decenber 2003 1. A snoking article conprising a w apper

mat eri al en=Nrappi hg a tobacco snoking material, the wapper conprising
particulate ceramc filler of predefined shape, a binder, optionally a burn
additive and optionally an ash inprover, said particulate ceramc filler

bei ng present in the range of SO 900 by weight of the dry materials in the

slurry producing the wapper, said w apper having a po sel f ai ni ng
structure. 2. A snoking article according to Caiml) Qﬁﬁe&eﬁ"eé%[im apper

is a green ceramc wapper. 3. A snoking article according to Claim1l or 2,
wherein the predefined shape of the cerant® filler is spherical or
substantially spherical, oval or substantially oval, or another irregular

shape approxigatia geltgedrt%gpﬁ ?F %r@s{ 16 Gl eka, ageorh ngid,0 Wik 1, 2

or 3, wherein sal ram c as a particle size in the range of
2-90~Cm 9. A 81D aLbisl e accordl ng to Claim4, wherein said ceramc
filler hasezri part%pf‘%sué |!Ln the range of 275~m 6. A snoking article

according to Cipaimm 5 xtVWu% %hno;?aézga@;er{ erfé fidihet basre@apas tdclasieae in
t he range ef 25 7G-m Decenber 24 7. A snoking article according

to Oaim fanupes et tsggtgﬁw Qé\fs}é&de% sﬂc;en@aft sai dogegant cehl bee s

greater than snoking article according to Caim?7, wherein the

Tean partiGhgoshze okesal SRRAILC {ikbeirhSpst Calein haly Yompinist. an

snmoking article according to Claim8, wherein said nean particle size is

about SO- a;kOaCAl%g%anslﬁ&éfclsu@t@cggdbagaggnﬂmysmaﬁetm@gafe%aem ng
cl ai ns, erein said ceramc filTer has a regular or irregular

non-pl at elegtqpar tdcl Ry §PaRRr okl c813IPKLOY AT { L6hsR2050%d! Ngbdes any-one of

t he prece& ng cl al ns, erein said ceramic filler is an insoluble or
50°C, for example. Subjecting the coated mandrel or hollow
extrudate to heat would activate the binder causing the
wrapper to set. Infra-red or Tmicrowave heating 1is
advantageous as direct heating, e.g. the use of hot air
blowers, can affect the shape of the extrudate, especially at
temperatures of greater than 100°C.

Extrusion may be carried out using a single ox double
screw extruder, a ram extruder or slurry pump.

The wrapper suitably has a thickness within the range of
0.1-1.0mm, although 2-3mm may be desirable. The thickness
required depends on the weight and permeability of the
wrapper . Thus, a dense thin wrapper or a thick low density
wrapper could be provided, depending on the composition of the
wrapper materials.

Alternative setting methods for the wrapper include the
use of water scavenging substances. These substances remove
water from the wrapper slurry thereby, in effect, drying the

wrapper. For example, light magnesium oxide can be in the




| ow solubility metal oxide or netal salt. 12. A snoking article according
to Caim10 or 11, wherein said ceramc filler is one or nore of alum na,
silica, an alum no-silicate, silicon carbide) stabilised or unstabilised
zirconi um oxi de) zircon, garnet, feldspar, or other simlar materials nman
and having the necessary particle size or other suitable ceramic materials
havi ng been mlled to the necessary size or shape. 13. snoki.n rticle
according to any cne of the preceding clains, wherein Qéi%%@’r%%@@i |l er
is present in the range of 70-900. 02 Decenber 2003 z, 14. A snoking
article according to any one of the precediyng clains, wherein said ceramnc
filler is present in the range of 70-87.5's. 15. A snoking article
according to any one of the preceding clains, wherein said ceramc filler

i s not an wacppeat edluirlyl enixtlée Autsnoki g %% che aedohdi mf thanyirvne of
the preceding clains, wherein said binder is an organic binder. 17. A
snoki ng arglwire ascetdingnto, Clependitg whereha sasddergrantionei dethes one
or nore of an alginate, such as cal cium al gi nate, propyl ene glycol

al gi nat e, extgudpraasel the gsenpemetife eth dthenstgraliyr. a Pertddigion of

pecti naceous binder, starch, or the Goup | or Il nmetal salts of these

bi nders) sSweneadusodicide caaiborlgretiapec aldvahosgeous SOtk Umealgideateeang. A
snoking article according to any one of the preceding clains, wherein said
bi nder i s mduchpsgahfects ndeklterdatAvehpki Hee avrdmded avd¢erdirhgeed Bai m 18,
wherein said inorganic binder is an activated inorganic material. 20. A
snmoki ng artdteidedcéordi pg teochanyl ohetlof eheopheredlizrpgly hydrophilic

substance, the ethanol scavenging the water from the
extrudate. A further alternative is the precipitation of an
insoluble alginate from a soluble alginate in the extruded
wrapper. This can be achieved by, for example, extruding a
hollow tube of, for example, sodium alginate-containing
wrapper material into a bath of simple electrolyte{s), for
example, 1.0M calcium chloride solution. The calcium ions
substitute for the sodium ions and cause the extrudate to set
extremely quickly. 1In the latter two methods, spraying of the
water scavenger onto the extrudate or wrapper sheet may be
carried out instead of passing the extrudate into a bath.
Divalent or trivalent ion solutions have been used; a
preferréd combination has been the use of sodium alginate in
the extruded tube and a calcium ion solution in the bath. The
most commonly used salt for setting alginates, for example, is
the calcium chleoride salt. However, this salt retards the
burn rate of the tube wrapper and the acetate salt in this

invention is much preferred.



clainms, wherein said binder is present in the range of 2 30% by wei ght of
the dry materials in the slurry. 21. A snoking article according to C aim
02 December
2003 26 22. A snoking article according to any one of the preceding clains,
wherein said burn additive is present in the range of 1-15% by wei ght of

the dry materials in the slurry used to produce the w%@gﬁr. 23, §mki ng
peefPer dnde

20) wherein said binder is present in the range of 3-10 s.

article according to Caim22, wherein said burn additi

in the

range of 2-5% 24. A snoking article accqrpding to Claim 23, wherein said
burn additive is selected fromone or nore of salts of Goup 1 or
such as acetates, citrates. 25. A snoking article according to any one of
t he precedi ngSchai neseaipetef hosaicgnashe i rpstdered sbypr esiegi nat ek apper
in the range of 0-So. 25. A snoking article according to Claim?25, wherein
sai d ash dmpriorér Ievedneobr anmprecifoifpEandciiaent pértet &heor (1A

snoking article according to any one of the precedi ng clains,

the rangectof B8O GfU. the precipitating agent post extrusion.

Il netal s

T 27. A

0; herein
sai d wr apperreias theperpmalsitieilyy potceRUR Cheshe GhrESERES Y. 38518 snoki ng
article according to Caim27, wherein said wapper has a perneabi

Oth

lity in
ery

precipitation methods include precipitation of the extrudate

into a highly ionic electrolyte bath or into a water miscible

non-soelvent for the alginate.

A further method includes, as briefly mentioned above

with respect to the binders, use of a conventionally insoluble

alginate as the binding material by rendering it soluble with

a solubilising agent and then setting of the wrapper structure

by removal of the solubilising agent or addition

sequestering agent.

of

a

These methods may be used sequentially, e.g. the wrapper

may be set by precipitating a soluble alginate containing

wrapper material in a bath containing calcium ions.

The

extrudate may be subsequently passed into a bath of water

scavenging agent, such as ethanol, and then heated to drive

off liquid residues. Alternatively, after setting the wrapper

may be dried using the methods described above.

These methods are particularly effective for achieving a

good shape to the extrudate because of the speed of

the

reaction and the lack of wvolume reduction in the processes,

particularly the drying stages.




29. A snoking article according to any one of the preceding clains, wherein
said wrapper has a density in the range of 0.5 - 3.0 g/cm 02 Decenber
2003 27 30. A snoking article according to any one of the preceding clains,
wherein said tobacco is cut tobacco conprising cut lamna and stem 31. A
snoking article according to any one. of the preceding clains, wherein said

t obacco conprises one or nore of reconstituted tobacco ggieri I
non-t obacco material or alternative snoking materials.0 ?CﬁngﬁBGQQ§

article substantially as herei nabove described with reference to the
di agrammatic draw ngs hereof. 33. A snokiyyg article substantially as
her ei nabove described with reference to the Exanpl es hereof. 34. A snoking
article according to Claim23, wherein said burn additive is a burn
promot er. / N$/ Ne\NP/INEREINPAKPOAKS/ AnZi M N NSNS NARSRPRER NiF NpAve

JN6ML/ NW N[/ NLZ% N/ N) /N N /N M N N4$V) + H  8D9

found that lexible wrappers can be produced using scodium
alginate as the binder, which is then precipitated to form
calcium alginate and then =slowly dried. Flexibility 1is
advantageous in terms of the increased robustness of the
product during machine and manual handling.

The setting time of the wrapper when formed as an
extruded tube is critical and will depend on the cation and
anion combination, the strength of the solution into which the
tube is extruded and the residence time of the tube in the ion
bath.

Sidestream reducing compounds, such as magnesium oxide,
may also be incorporated into the wrapper in order to enhance
the sidestream reductiocn.

The smoking material of the invention may suitably be cut
tobacco and may be a conventional blend of cut lamina and stem
with or without an expanded tobacco portion. Faster burning
tobaccos, such as Maryland or modified Virginia, may be
preferred tobaccos for use in the instant invention in oxder
to maintain an acceptable smoulder rate, although unmodified
Virginia and US blended tobacco blends have each individually
been successful in the instant invention.

Preferably the smocking article comprises at least 50% cut
lamina tobacce, more preferably 60% and even more preferably

70%.
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materials described in WO 96/07336, and in partlcular the
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carbon-containing fuel sources described at pages 15-18
thereof, the aerosol generating means of pages 19-22 thereof
and the aerosol generating fuel sources of pages 22-24
thereof; WO 97/32491, particularly the filler material
described at pages 2-6 thereof; WO 97/32492, particularly the
material described at ©pages 2-4 thereof; WO 97/324%0,
particularly the material described at pages 2-6 thereof; and
WO 98/57556 (a smoking material comprising a non-polyol
aerosol generator, up to 20% by weight tobacco, binder at not
more than 20% by weight and not less Ehan 30% 1inorganic
filler} and each being further incorporated in their entirety
herein by reference. The proportion of reconstituted or
alternative smoking material may be from 10-100% by weight of

the smoking material.
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The smoking material is preferably wrapped in an inner
wrapper, such as a porous plugwrap material or a porous
cigarette paper. The inner wrapper maintains.intimate contact
of the burning coal with the outer wrapper. The smoking
material rod therefore has a diameter slightly smaller than
the inner diameter of the wrapper of the smoking article. The
inner wrapper may incorporate an amount of particulate carbon
to enhance burning. Alternatively, other burn enhancers may
be incorporated.

The inner wrapper preferably has a permeability of
greater than §,000CU0 and more preferably of greater than
12,000CU. The porosity of the inner wrapper 1s somewhat
determined by the need to be able to glue the inner wrapper
without glue seeping through the wrapper.

The smoking articles of this invention may advantageously
be used in combination with conventional fibrous cellulose
acetate filters. Dual or triple filters incorporating carbon
may also be used.

The invention will now be described, by way of example,
with reference to the diagrammatic drawings héreof, in which:

Figure 1 shows a swmoking article according to the
invention and,

Figure 2 shows the free smoulder time of the Virginia

centrol {Line 2} and the prototype (Line 1).
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A smoking article wrapper 3 was prepared by producing a
viscous paste comprising 10% sodium alginate (organic binder),
82.5% alumina (ceramic filler) having a mean particle size of
45um, 2.5% calcium carbonate (inorganic ash improver} and 5%
tri—pofassium citrate (burn additive) in a mix totalling 1009
and then mixed with 60ml water. The paste was extruded using
a ram extruder through a 7.5mm external diameter torpedo die
into a 0.75M calcium acetate solution. The extruded tube was
left in the solution for a period of 10-60 seconds, removed,
cut to length and then air-dried in a conditioning room at 60%
RH and 22°C on a support of suitable size. The tube had a
circumference of about 23.5mm and a wall thickness of about
0.5mm. The moisture content of the dried rod is about 2%.

A tobacco rod 2 containing a blend of Virginia tobacco
was meanwhile machine wrapped in a porous plugwrap of 12,000CU
to produce a wrapped tobacco rod having an external diameter
which ensures intimate contact of the rod with the internal
walls of the outer extruded wrapper.

The following examples were prepared using two different
tobacco blends wrapped in a conventional paper wxapper of 80CU
as controls. The same blends were used in a smoking material

rod wrapped in an inner wrapper with the unconventional outer
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in

length with 27mn fibrous cellulose zcetate filter rods.

[

Contrel  and prototyme cilgarectes were produce

described ahove. The tcbacco weight and tcbacco  rod

circumferences are given in Table 1.

TABLE 1

rEi_garette Code Tobkacco f Circumference of
weight burnt | tobacco red (zram)

{mg)
USB Control 585 24.5
USB Protctype 344 15
Virginia Control 5385 24.5
Virginia Prototype 344 19

_J

tainstream smoke vields for these clgarecttes are given in

Table 2 below.
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TABLE 2
Mainstream UsSB USB Virginia Virginia
smoke yields Control Prototype control Prototype
{(mg/cig) _
TPM 15.85 192.17 15.49 17.49
N¥DPM 12.12 12.6 12.53 11.12
NHFDPM 10.5 10.83 11.88 10.35
Water 2.5 5.5 1.74 5.48
Nicotine 1.23 1.07 1.22 0.95
Glycerol 1.14 1.01 0 0
Triacetin 0.48 0.76 0.65 0.77
Puff No. 6.4 5.7 6.9 5.6
TPM = Total particulate matter
NFDPM = Nicotine free dry particulate matter
NHFDPM = Nicotine humectant free dry particulate matter

Sidestream smoke yields for each cigarette are given in

Table 3 below. Table 4 also gives the percentage change in

sidestream smoke between the control cigarettes and the

prototypes. A minus number indicates a percentage reduction

compared with the control.
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TABLE 3
Sidestream UsSe USB Virginia Virginia
smoke yields Control Prototype Control Prototype
(mg/cig)
TPM 3.44 2.59
NFDPM 25.1 2.6 25.6 2.2
Nicotine 1.48 5.21 1.18
CO 46.6 28.9 51.2 25.5
CO; 362 275 404 218
TABLE 4
Sidestream smoke % change between % change between
component USE control and Virginia control
prototype and prototype
NFDPM -89.6 -50.8
CGC -38 -50.2
CO; -24 -46
Nicotine ~77.4

The results

the vyields

conventionally wrapped product.

decrease 1n NFDPM.

and although

less

show that there is a surprising decrease in

of sidestream smoke

tobacco

is

components

burnt

There can be obtained a 90%

There is a more efficient use of tobacco

the

deliveries are consistent with a full flavour precduct.

compared with a

mainstream
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are thus product design opportunities for wusing much less
tobacco in lower delivery or full flavour products.
EXAMPLE 2

A further formulation for the wrapper was also produced
prepared in the same manner and comprising 7% sodium alginate
and 3% hydroxypropyl cellulose, {organic binders}, 20%
activated alumina (inorganic binder), 63.5% calcined alumina
{ceramic filler) having a mean particle size of 50um, 1-5%
calcium carbonate ({inorganic ash improver) and 5% potassium
acetate (burn additive). |

A tobacco rod containing the same blend of Virginia
tobacco and porous plugwrap as previously was produced using
this wrapper.

The mainstream and sidestream smcke data are given in
Table 5 below, compared with the Virginia tobacco blend

control cigarette {(as used above).
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TABLE 5
Smoke Components Virginia Sidestream
Prototype I1II Smoke Yields
Mainstream Smoke (mg/cig)
Yields {(mg/cig)
TPM ' 15.71 2.19
NFDPM 8.94 2.01 (-92.1}
NHFDFPM 8.91
Water 5.71
Nicotine 1.02 0.38 {-82.7)
Glycerol 0.00
Triacetin 0.02
Puff No. 7.20
CO 40.11 (-21.6)
CO, 3197.64

The figures in brackets are the percentage reductions in
sidestream smoke yields compared with the Vvirginia control in
Table 3.

Figure 2 shows the free smoulder time of smoking articles
according to the invention. The free smoulder time is similar
to a conventional product, being about 10 minutes. The
emoulder rate of the inventive product is lower that that of
the control. The consumption rate of tobacco is similar for

both the prototype in Example 1 and the Virginia control.
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The smoking articles produced had an ash that could be
readily removed under normal smoking conditions and was of an
acceptable colour.

The mechanism of sidestream reduction with the instant
invention is by mechanical trapping of the sidestream smoke
particles. Mainly the agqueous particulate phase of the
sidestream smoke is trapped.

A’ surprising advantage of the instant invention 1is that
the sidestream smoke levels achieved are at least of a
comparable order to the sidestream smoke levels of a non-
tobacco containing smoking material wrapped in the wrapper
hereof, despite the tobacco content of the smoking material.
Significant filtering of sidestreaﬁ smoke components is

therefore achieved.
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CLATIMS
1. iy smoking artcicle comprising a wrapper material
enwrapping a tobacco smoking material, the wrapper

compriging particulate ceramic filler of predefined
shape, a binder, optionally a burn additive and
optionally an ash improver, salid particulate ceramic
filler being preszent in the range of 50-90% by weight of
the dry materials in the slurry producing the wrapver,
said wrapper having a porous, self sustaining structure.

2. A smoking article according to Claim 1, wherein said
Wrapper 1s a green ceramic wrapper.

3. A smoking article according to Claim 1 or 2, wherein the
predefined shape of the ceramic filler is épherical or
substantially sphefical, oval or substantially oval, or
another irregular shape approximating thereto.

4, A swmoking article according to Claim 1, 2 or 3, wherein
said ceramic filler has a particle size in the range of
2-90um,

5. A smoking article acceording to (Claim 4, wherein said
ceramic filler has a particle size in the range of 2-
75um.

6. A smoking article according to Claim 5, wherein said
ceramic filler has a particle gize in the range of 25-

70
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9, A smoking article according to Claim 8, wherein said mean
particle size is about 50um.

10. A smoking articlé according to any one of the preceding
claims, wherein said ceramic £iller has a regular or
irreguiar, non-platelet particle shapse.

11. A smoking article according to any one of the preceding
claims, wherein said ceramic filler is an insoluble or
logw solubility metal oxide or metal salt.

i2. A swmoking article according to <Claim 16 or 11, wherein
said ceramic filler is cne or more of alumina, silica, an
alumino-silicate, silicon carbide, stabilised or un-
stabilised zirconium oxide, zircen, garnet, feldspar, or
other similar materials man and having the necessary
particle size or other suitable ceramic materials having
been milled to the necessary size cr shape.

13. A smoking article according to any ocne of the preceding
claims, wherein said ceramic filler is present 1in the

range of 70-950%.



N LI T Lo s 109 & )0

wimea (- rd o e (s 0T e e
Seners  LSoe'D B O T S 0 s € O
T BRI L O iR

N e ghpasectin ok o [ e "

L0V FLK 10 Y IO P AT OFE L8 ) 5 HX, J0%FL &oft) -ubgegkgsgtigngy gdHt4HX

NLHXI 10%-1 & () - HX! 109 & () - vl &
o 8 ) e s b SOV P13 09990006 AHRAIANFL i HLe

H#810% | & () - ol 53
1099 ! & ()_(ki)liig?lzf&>_3€99/¢7!o&8(7)5s.H,2 109! & ()- H<. 109!& ()-
, 1> [:NAAHX! 10 HYO! 109 : 1& ()- H6,

H3i VI0%R[ .2& £) : 0! 109R[ ! 2 () - & HS}AOURE | R8E(YA
EEEE Sdbmﬁpoﬁ?gﬁbi/fg@%%Qﬁ%c)zqﬁdﬂmwﬁ 2870y F'O'Ilotg//%% | %g‘?%@)dlﬁgk K
109 (Y. M - 1 210 ' i -j 1 k>k;
10%(12€ () LR ARSI LAk )n (moéwvﬁz[ | L0211 28 it d 0w 38 (g5od B9
H# 109 & () - H, 096! X& ()-' & & [0"10% 1 f& ()-' - F bR H T
Y oioneal )RRl D00 PRl SR Oonaty et fol o
"10%! P& ()-" x ' - "10% 1 & ()-" b
e () pnpsacglan s ) e ol (12
88 ()- Hv L 10%.& () - bViL 100883 HO 10% & () - | | y 10%
CO) o b & () - VL 10 %8 8- i nr p${49PUAHX!  b6#i !
00, iy i eie s om AR o 0. 7siod

17. A smoking article according €O Cﬂa;mAahgg'@hérE@h said

organic binder 1s one 0o more of an alginate, such as

calcium alginate, propylene glycol alginate, a gum, a

cellulose (modified oY natural), a pectin OY pectinacecus

binder, starch, oI the Croup I or Ii metal salts of these

binders, such as sodium carboxymethylcellulose or sodium

alginate.

18. A smoking article according to any one of the preceding

claims, wherein said binder 1s an jnorganic binder.

19. A swmoking article according to Claim 18, wherein said

inorganic pbinder is an activated inorganic material.

20. A smoking article according to any one of the preceding

claims, wherein said binder is present 1n the range of 2-

10% by weight of the dry materials in the glurry.

21. A smoking article accoxrding to Claim 20, wharein said

pinder is present in the range of 3-10%.
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burn additive is present in the range of 2-5%.

24. A smoking article according to Claim 23, wherein said
burn additive is selected from one or more of salts of
Greoup i or II metals such as acétates, citrates.

25. A smpking article according to any one of the preceding
claims, wherein said ash improver is present in the
wrapper in the range of {-3%.

26. n smoking article accoxding to Claim 25, wherein said ash
improver i1is ocone or more of mica, chalk, perlite, or
clays.

27. A smoking article according to any one of the preceding
claimg, wherein said wrapper has a permeability of <200
Coresta Units (C.U.} .~

28. 2 smoking article according to Claim 27, wherein said
wrapper has a permeability in the range of 5-50 C.U,

2%. A smoking article according to any one of the preceding
claims, wherein said wrapper has a density in the range

of 0.5 - 3.0 g/cm?.
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3C. A smoking article according to any one of the preceding
claims, wherein said tobaccoc is cut tobacco comprising
cut lamina and stem,

31. A smoking article according to any one. of the preceding
claims, wherein said tobacco coﬁprises one or more of
recconstituted tobacco material, non-tobacco material or
alternative smoking materials.

32. A smoking article substantially as hereinabove described
with reference to the diagrammatic drawings hereof;

33. A smok;ng article substantially as hereinabove described

with reference to the Examples hereof.

34. A smoking article according to Claim 23, wherein said

burn additive is a burn promoter.



