WO 01/ 41590 PCT/ GBOO 04522 1 SMOKI NG ARTI CLE COVPRI SI NG A WRAPPER

CONTAI NI NG A CERAM C MATERI AL This invention relates to snoking articles
and in wRAhldsgg ar, but not exclusively, to cigarettes.: dalasat tenpt s
have been r#alégéddover the years to providg a snoking article that has
reduced sidestream snoke yields. Many of these attenpts have suggested the
utilisation of non-tobacco snoking materials, such as snoking materials

i ncorporating i PG L ARt £ irdbseRVRbisiA TR A QRraM@NRATHRENL € and i n
-t hensel ves p%ﬁ@%%gg#%v% gér%g?ﬁ of  conbustion products. Qur recent
I nternational Patent Application, Publication No. WO 96/ 07336 discl osed a.

snoking article having a high proportion of non-conbustible, inorganic

material agicoMrh gy SUBSiAPLLAl by Nk ARSI eo1 K aPRRR eXLendi ng

along the fu | engt he smoking “materi od and enwrapping a
source_and aerosol enerati ng.- neans. However, this application

speci Plafﬁ'lllcyﬁairel Q"ﬂ"g 12 r?&?ritq’(?dé' ot HEERREEHS Y non- t obacco |
containing__ snoking materials, hence_its high inorganic naterial content.:

The wr appeNUBRTORIS At&empss ehaye pPee8d M§dse SyREWh&De | WeREsct itPe in
sustai ni ng. snoul der under nornmal snoking conditions when wapping a

t obacprovade iy smokdingl .asStixmdar thatadmseredokedg soirstiean smeoke 35ni

puff of 2 second .duration per mnute. WO 01/ 41590 PCT/ GBOO 04522
yields. Many of these attempts have suggested the utilisation
of non-tobacco smoking materials, such as smoking materials
incorporating inorganic filler materials which are non-
combustible and in themselves produce a low amount of
combustion. products. Oﬁr recent International Patent
Application, Publication No. WO 96/07336 disclosed a smoking
‘article having a high proportion of non—combuétible; inorganieé
material and comprising. a substantially .non-combustible
wrapper e#tending along the full 1length 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-tobacco containing
"-'sm_'ok'iz_lg.'_météi:ials, hencé its high -'inofgani'_'c_lma._t'l_e__rial Copte'nt,; -
’i‘he wrapper. of this .disc-losure 'l'.xas pfoved to be lsomew-h.at
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.



2 International Patent Application, Publication No. WO 98/16125 descri bes
re-usadV@OUdIsaki ¢ tubular materials that require mechafiC4PBUMETR on of
porosity by the provision of slits covered with a porous material. These
tubular materials do not burn down and us#ally require an annul ar air
.passageway between the tubular material and tobacco insert to allow

conbusti on. e _enbodi nent c rises_a fi.brous ceram.c woven clQth having
a natural peEﬁEﬁ%?P?F§?n? C%EBEEF prPE&CF%ﬂﬁ@bo |q§iﬁ?3tﬁ?ﬂa Fen @%oth
.is not conhustible and a porous woven material is required in qQrder to

“al | ow ai P81 hgt el s dasanides ogcbsabhser EEEMLC hdM LAy o B eLicd Sof thas
tobacco insert wthin the tubular material. This woven cloth does not burn
down. Anoedreirenedinmriicadesgaddbeion tdbuperoshert byf €her quviriaer i aff
that is mldly calcined to renove binder material thereby creating

por osi t yg1 Agei foveéhed wathaki porolst ititead=dn ¢ Thend arubbRl &F i @htdeeslpot
conbust or burn down after the calcining stage and is re-usable. Even nore

recent| Yoo fiber BakhoRBlm ekl ddfilre RUPldGRIIAN dor ¥EL92635178

described a cigarette sidestream s reatnment nmaterial nade

sheet of - i [l ctive.c ne t dut | L.ts n ure
to provibe8@§8%23§%% g?ﬁﬁgﬁﬁfenggﬁggﬁé'o%%§ffé§§%§g°siééggfgaanﬁnggig%he
.treatnent material canprises g hydrophobic sorbent, _nmaterial .havin

si gni fi CGAMPRRY BTty SRE ISHRRAIMIOoTEPETSRS R .1b§°uﬁat“eef1?ao{‘l‘l‘l‘1a‘0?%ﬁna

high surface area capable of sorbing _
cloth having a natural permeability, in contact with a tobacco

insert. The woven cloth is not combustible and a porous woven
material is required in order to allow air ingress to the
tobacco insert and, hence,  combustion of the tobacco insert
within the tubular material. This woven cloth does not burn
down. Another embodiment describes a tubular sheet of fibrous
material that is mildly calcined to remove binder material
thereby creating porosity. Again, this variation in the
ceramic tubular material does not combust or burn down after
the calcining stage and is re-usable.

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



WO 01/ 41590 PCT/ GB00104522 3 particulate material. The sheet materi al

pr ef er ablwoosmissd ns an oxygen rel easi ng conpound t hat enkreT(GRI00LIS22
oxidation treatnent of the adsorbed conponents. The snoking materi al
within the sheet material is cut tobacco. ThBs 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

chemical fPREFAFPOALEF MatgE igljest FRRNPEABke MaERE 18ty RS ierARpKEONtains

treatment material of this docunment does not burn down as snoking
proceeds, 8B ©XEJant | tebedsésgnotompownd cohatnt eehanceppetiiancexidathgn
snoki ng. Both of these described prior art docunents are not designed to
provi de a treapeenthatf ctbseladsortiest esomponertsi onarheas sk imcopeat eesadf
a cigarette. This invention has as an object the provision of a snoking

article copighithnghe &hR“eN i8N0k NGuBt8bhdboand Thaly WiaoIveNt L 8PRE
wr apper conprising a proportion of non- conbustible material, the wapper

bur ni ng vvi]g? asgggggbe gwﬁagﬁggisﬁrh%ﬂ%{@grﬁgngﬁea' Qﬂgktahen{ah i*abljo“ec}fl&?he

snoking article Fng snoki he 1"nvent “has as a further o

Char act or 1 SoraestRd CaP b RG% 8T baBre By CIKLY SRoRrhg LU qsigen

i.e. flicking off by the consumer or_ stubbing-out . X
environment. There is also selective chemical filtration of
the sidestream smoke. The sidestream smoke treatment material
of this document does not burn down as smoking proceeds, so
the article does not have a conventional appearance during
smoking.

Both of these described prior art documents are not
designed to provide a wrapper that <c¢losely imitates
conventional ashing properties of a cigarette.

This invention -has as an object the provision of a-
smoking article containing a conventional smoking material and
an unconventional wrapper comprising a proportion of non-
combustible material, the wrapper burning with a visible burn
line that progresées along the length of the smoking article
during smoking. .

The invention has as a further object the provision of a
smoking article having @ substantially normal ashing
characteristics, the ash being removable by normal smoking

techniques, i.e. flicking off by the consumer or stubbing-out

of the smoking article.



of the snoking article. r'r W 01/41590 PCT/ GB00/ 04522 4 The invention
al so haWo:3/433%8t her _object to provide a wapper that do®sT/EB4ER (e
agei ng by heat treatment in order to produce a porous structure. The
wrapper of the present invention nay be dfied to renove noisture but is
not heated to >280C. Heating above 150C i s undesirable as the wapper

W1 i Se0l OUime SUGh &Y PPEE IR b KIOWLAS,R: MISER CPLATLC W ARPS! "

As used hereln green cer means - a W apper 0 nore
.than 100C at any _.stage durin the naklng t her eof nventlon al so has
b 1 urYREPPRD) iRt RECERVPAF o Bt aARRIon + it RRAS. AT SRS o
mechani cal treatnment to provide the necessary por05|ty reqU|red I n order
for the ORABBPETC t PTOGHARE 2 TPRTPRSs FRIYGHIEIR Y on PROViWERPRES MG nghe
article conprising a wapper material enw apping a tobacco snoking

mat er i al prebentr dpyentdom anay nge adprieportad oremdva meiatuce fhitd eisohot
predefi ned shape, a binder, optionally a burn additive and optionally an

ash inpre¥gtedThe pragtefd neduehdpagofabddie CES@NE Cibi hinfedisrablshags theat
when m xed with a binder in a wapper the wapper has a porous

sel f - 5“%@&){91;89 %JlrlL!LCt Hﬁﬁcéﬁ!gu!éh_er” eorRUSE e¢hrdBpeRd mAPOHNIxchBRn W APPY'

| oses its structural integrity
"green ceramic wrapper". As used herein "green ceramic

wrapper" means a wrapper not heated to more than 100°C at any
stage during the making thereof.

The invention also has as a further object the provision
of a wrapper that does not require mechanical treatment to
provide the necessary porosity required in order for the
wrapper to combust.

The present invention provides a smoking article
comprising a wrapper material enwrapping a tobacco smoking
material, the wrapper containing a proportion of a ceramic
filler of predefined shape, a binder, optionally a burn
additive and optionally an ash improver.

The predefined shape of the ceramic filler is a shape
that when mixed with a binder in a wrapper the wrapper has a
porous self-sustaining structure and when combusted during
smoking the wrapper loses its structural integrity. The
wrapper is advantageously a green ceramic wrapper.

Preferably the ceramic material is a particulate

material.



wr apper i s advantageously a green ceram c wapper. Preferably the ceramc
materi al woowd4rsaeti cul ate nmaterial. WO 01/41590 PCT/ GBOOPOTEXEDO/04522
Preferably the predefined shape of the ceramic filler is spherical or
substantially spherical, oval or substantial3y oval, or another irregular
shape approxi mating thereto. Advantageously the ceramc filler has.a )
particle size in éhe range of 2-90m re preferably 2-751i mand_even nore
preferably 25- RRRTSRNY s Pﬁ%dﬁgéﬂggaﬁpﬁé’?eosﬁ ¢ SCeRRBATeLiLhgr Join
more preferably greater than 35m and even nore preferably greater than
40m A med@Phsnigad eoxi aukstanpiballbomphsFdasd. .t co¥alhiem| pubsrantdgddys.
The preferred particle size may be achieved by mlling a suitable ceramc
filler hawvwa] ,admaregerthear timtegndiaze shape tapprdhinattihgg tddwetiaageous range
and/or the preferred size. Preferably the ceramc filler has a regular or

irregul ar, nomdveaiteiRioudant Ithe S&PRRic AEYRNERIBRWSIY pdFEiERE aBlige in
filler is an insoluble or low solubility netal oxide or netal salt. The
oxide.or netal salt.

ceramc filler_is prefgrably a thernall abl t

The cer anit efiﬂl"gggrra bg'gx) Tsr 3ot e %ﬁ‘esftar&g a@§?%%‘a,aﬁﬂ even more

alum no-silicate, silicon carbide, stabilised or un-stabilised zirconium

oxi de, zi pecefergdlyet 25-7ejwispar Prefestidy nther i m¢ank it iole heisdd | hed

man and having the necessary particle size or other suitable ceramc
greater than 30um, more preferably greater than 35um and even

more preferably greater than 40um. A mean particle size of
about .50|.Lm appears to be highly advantageous. The preferred
particle size may be achieved by milling a suitable ceramic
filler having a 1larger particle size down to within the
advantageous range and/or the preferred size. |
Preferably the ceramic filler has a regular or irregular,
non-piatelet particle shape. Advantageouély, the ceramic
filler is an insoluble or low solubility metal oxide or metal
salt. The c.:eramic filler is preferably a thermally stable
metal oxide or mefx:al salt. The ceramic filler may be one or
more of alumina, silica, an alumino-silicate, silicdn carbide,
stabilised or un-stabilised zirconium oxide, zircon, garnet,
feldspar, or other materials known to the skilled man and
having the necessary particle size or other suitable ceramic
materials having been milled to the necessary size or shape..
Preferably 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-



material s having been mlled to the necessary size or shape.. Preferably
the cerWQWM4M er is present at greater than 40% by weP'gHCBVO4S e dry
materials in the slurry producing the wapper,. and is nore preferably
present in the range of 50 WD 01/41590 PCTPGBOO 04522 6 95% nore
preferably 70-90% and even nore preferably 70- 87.5% Advantageously the

ceramc fibler_is. n thivated . bill angl. eq&qi a r,ace

area, al %%%Ughmél%?i &;ﬁe?(}ﬁc%el am't7§ iolﬁl’erg{lgo vvor% in {e\bgcregsée]%\%l%vgﬁtion.

Prefer abl;; [é%e bi nder is an organic binder selected from one or nore of an
S

‘al gi nat e,8 h as cal cium al ginate, propylene glycol alginate, a gum: a

cellulose (nodified or natural), a pectin or_pectinaceous binder, starch,
or the G oupRfVBRLRgeRUEAY SHR¢ s csTramidse IBLAGET sissRIE afsodChAvVated

car boxynet hyl cel ul ose or sodiumalginate. In addition or alternatively, the
bi nder néylladvaandgdemsiey Hrevenna i howgamird algien deteaapabtkowghcertnviatgd: he
particles of ceramc filler together. The inorganic binder is preferably

an acti veéedmibof gabeesnabewbek. ihhehenpirgashe ibivegesiommy be one or. nore
of activated alumna, alumnium silicate, nmagnesiumsilicate or an inert

clay. Preferaplyrbbgpi POLUaNI didIdes N2S BrBANRILCIARIAL d81eLb84T 20RO
2-90m nore preferably in the range o? 2-50m~ and is even nore preferably
in the_rglrllge 8I: Zﬁlgsgéi mofTh%n alginate,. such as calcium alginate,
" propylene glycol alginate, a gum,: a cellulose (modified or -
natural), a pectin or pectinaceous binder, starch, 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 éilicate or an inert clay.

Preferably the inorganic binder has a particle size in
the range of 2-%0um, more preferably in the range of 2-50um
and is even more preferably in the range of 2-15pm. 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



I norgani ¢ binder is suitably hydrophobic. Preferably the binder is present
at great wo e1Ms902% by weight of the dry materials in thePCT/GBP8/O4522duci ng
the wapper, and is preferably present in the range of 3-30% is nore
preferably <20% and even nore preferably <1026 by wei ght WO 01/41590

PCT/ GB00O/ 04522 7 of the dry materials in the slurry. Mst preferably the
a bi nder

bi nder is i e range of 3-10% The unt. of ceramic filler ’
sel ected \ﬂﬁll Eg‘spe‘%ﬁgoﬂnqw*ﬁ%ﬁi g pglg%erstli‘ﬁér%T t¥eshi REsE LRty edherhe
burn additive is usually present in the wapper at a weight which is

great er t Kimdeatiscdh e pegrge Wwhppel Qs - P{B@Peﬁ@s}wtt rE weram@difiiley s
present in the range of 1-15% by weight of the dry materials in the slurry
used to peedudeindénr aedpptedandlils deparidreherthlel \biridihgndrepentiese of
preferably <5% The burn additive is nost preferably in the range of 2-5%

Pr ef er abl ¥ Heh®ibidayr addiddberl.i s a burn pronoter. Suitable burn additives
may be selected fromone or nore of salts of Goup | or Il netals such as

acetates, cit ey Qa@ﬂi@erﬂsﬁﬁgﬁaiﬁysp%a%mtt Qd %ék&fégﬂefﬂat Lhe

burn additive is selected to give the best burn characteristics and the

oSt acoeRAhe, SRCE! UL BRI, IR CUERT AT Schers.

| mprover E%e %%% %1ﬁhé”é¥%€ea§éigg&ggigegggsgkt 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 is 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 promotérs known to the skilled man.

The burn additive 1is selected to give the best burn
characteristics 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



packi ng i nprovenent neans between the ceramc filler partjicle The
i nvent i Wnﬁﬁﬁls% an. aimthe provision of a wrapper that ng&l’@@?%zdom and
can ash |li ke a conventional snoking articlf The conponents of the
wrapper, and in particular the ceramc filler and ash inprover, have a
particle size and/ or shape such that their conbination it WO 01/41590

PCT/ GBOO/{J4RA%e8 PERNI demddiadisLesserangthendh ithd hewwapprel hedosee
conmbusti on but | oses such strength during conbustion in order to provide

.accept abl g, 43 11ng, O 6?6188 Ut o8 l@ﬂ%&g} L AGOLGABLELARR ITP! V&
suitably (ﬁjas at& at e?e rmfggh%I %gy and 1s bl end:gégvm tﬁLBt %e ceram c&%lléjfer
In order .to_control the rnmeability, s%\%%] stre t%, col.ouy and burning
properti & PRAYLHS 3GHRARLS sa%bltr?%n%ﬁa g‘f%mb‘é%% t%ﬁ%%ﬁ#ﬁ'present in
the wrapper in the range of 0-5% |Materials that have the appropriate
pl at el et nor pAdiSgyinEFARIRd 381t haTREP¥CF oufitél2BRYpe HGS t e delalrgtet
filler, include one or nore of mca, chalk, perlite, clays, such as, for
exanpl e, moaphicduigyt eandabsi blesdednaritdl dhe Wmsamiemféiiars im gindeat swo be
suitable as the ceramc filler provided they can be mlled to the
appropr i aiohtdcle el pogineabNl ieynatbishdng tdrasith peoveurmanddendrning
material with a very small particle size such that particles thereof
bridge Giepuritdedet veenthie | gefer ¢Rpaevexrfil1er RYEicheE. but s
advantageously present in the wrapper in the range of 0-5%.
Materials that have the appropriate platelet morphology
compared to the more rounded shape of the ceramic filler,
include one or more of mica, chalk, perlite, clays, such as,
for example, vermiculite; 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 incréases 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 1is 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



In a further alternative the ash inprover is advantageously a materi al

t hat i ncweemsssdgohe pH of the slurry formng the w apper.pCuGBain4s22

mat eri al s capable of-increasing the pH of the slurry from8 to about 10
include Goup | or Il netal salts of carbomate and hydroxi de. The w apper
advant ageously is perneable and preferably has a perneability |less than
200 Coresta Units (CU and is preferably in the range of 2-100 CU. More

pr ef er abl perneapblotysefotheCcwrepperods2in dhse mangs 19% 5030 tHE apdppay i s
in the range of 5-50 CU and may be less than 10 CU. The wrapper should
have a debei Lgsef tBaB- 300§Ucn8, preferably 0.8-1.2g/cnB and nore
preferably of the order of about 1.0 g/cnB and should have a tensile

strength capabfrheof wrabblst angicid dvetsle handl degsidpe BEAPPES-3.0g/cm’,
advant ageously is. capable of sustaining a thickness in the range of

0. 2-0. 6, ARNARLRGEQYSI W 1Y WPRPRSS  indykOT 52151y URE | Phd Eg;fdb%nn&ﬁ.

described i n our earlier application WO 96/07336. The w apper f or med
r

by producj hi,c dr of . the e nt i ng t sl ugry
about o rBPREnd O aTEl A PSR EBRETS! i r B nalri € oF
chem cal peans. Alternatively, the slurry nmay be cast as a sheet qn a,
drum or b‘&ﬁﬁhﬁﬁﬁ‘é}?gof“aépﬁﬁud'é‘i‘f’ T hol ﬁﬂﬁ t ¥hRPPEhr I‘i‘n;‘}ag%ﬁﬁé’dols -
di e- head, for exanple, which has a solid central section, or extruded as a
sheet nateapalPle TRE sustajniegld beickness 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 $6/07336.

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
"torpedo" die-head, for example, which has a solid 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 is suitably carried out 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, in



sprayed, coated or punped onto a suitably shaped fuel/aerosol assenbly.
The extr Y@8H4359bcess is suitably carried out at a press®CEGHIOO2oes not
detrinmentally affect the wapper perneability and is suitably not greater
than 3-4 bar (300- 400kPa) at the extruder dt@ 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 foam ng fo_.oqqur af_t '

oxi t Lo prBtRL i) FHedr Ot Preares FHnBeosRRrass ek dit Broinibee
whi ch case greater pressure can be exerted, at the die, whilst retaining
per meabi | i¥8£2iRing RSXPRAYDBHLGY - coating the holl ow extrudate or coated
mandrel is suitably subjected to heat at or exit the die to drive off
excess noi st ur AftRe extppeion| orr goatjngofpei oldowhantraditamten opated,
such as potassiumsilicate, magnesium oxide, or hydroxypropylcellul ose at
t enper at umesndrEly eid0sui@Ebliyorsuxpepted Sobjhecit natt be coattedthandlied oo
hol | ow extrudate to heat would activate the binder causing the wapper to

set. InfrayfRk O5fF1 640¥BYCmMBeaLLRE .| S T}@V@f&%@@?ué‘sl@?r?i bR dREiiEe a
e.g. the use of hot air blowers, can affect the shape of thé extrudate,

especial | ale LEFROLRLH' 5 0! caler LOAbIONGy it Lusianclny dishabiied

out using a singlré or double sdrew éxtrud a ram ex
punp. oxide, or hydroxypropylcellulose at temperatures above 40-
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 Twicrowave heating is
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 or double
screw extruder, a i‘am 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 th_ick low density
wrapper could be provided, depending on the cémposition of the
wrapper materials.

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

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



The wrapper suitably has a thickness within the range of 0.1-1.0mMm

al t houghwd-o3/arsepey be desirable. The thickness required gdeRSiiidngda t he
wei ght and perneability of the wapper. Thus, a dense thin wapper or a
thick | ow density wapper could be providegh depending on the conposition
of the wapper materials. Alternative setting nethods for the w apper

I ncl ude the wuse of water scavengi ng substances. These substances renove

wat er frorraprReny Sperys| nixjureersdbyupi neef 466 , ber weigghthe ofwr shperdryor
exanpl e, |ight magnesi um oxi de can be in the WD 01/41590 PCT/ GBOO 04522 11

wr apper sslurmy ncehstétaenup,t defadingwebghttind +beidedcesldime/ in the
constituents, depending on the residence tine in the extruder and the

t enper at W ilidh Gkt el et emdOfa B@Ee t1ANCRE RRYNASEUM OXiedgy %-%Jhé%fﬁave
advant ageous vi si bl e sidestream reducing effects. Alternatively, the

wr apper d<Bilinf Ak r g [ ﬁ?;? t? ot her, strongly
hydr ophi I'I ssﬁbst anc%szetﬁél'letlé g’%mﬂ%%a%%‘g% ng § %@é\;‘va %?Qg}gms ?Strea%
ext rudat e, dA‘ fiurt he, aléerna}%ge i stt helgr ec;lm%i tation of an . |nsoluble
al gi nat e ¥FOM A ST UTE 21 gi HAFEFPALERE Ext FiGe T ARBGIpSFALeRIRL cgANpOe
achi eved by, for exanple, extruding a_ hollowtube of, for exanple, sodium
al gi nat e-ee%nw%eﬁ% P tor 8Bp&thancdy ikathnt 8ra ey Fteengly bBydeppdiijies(s),
for exanple, 1.OM calciumchloride solution. The calciumions substitute
for the sSulvstancens abblecagtdanod exscavenging sdthe 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. In 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 chloride salt. However, this salt retards the

burn rate of the tube wrapper and the acetate .salt in this

invention is much preferred.




extrenely quickly. In the latter two nethods, spraying of the water
scaveng¥P 0yA1S80t he extrudate. or w apper sheet may be &GWEBY/MA2 | nst ead
of passing the extrudate into a bath. Divalent or trivalent ion solutions
have been used; a ti preferred conbinati oh2has been the use of sodium
.alginate in the extruded tube and a calciumion solution in the bath. The
nost commonly used salt, for setting al ginates,, for.  exanple, .is the C%Icium
chlori de sal tSOTMRWRASCIRHAL QM t Gt a fraieyEth éﬁteagﬁlpﬁé fub8YP-
wrapper and the acetate salt in this invention is much preferred. WO

01/ 41590 g @O0 IEYy of2 ZomreriritatHry oraeR: bdngkehi ked BFtrHEREg a
sub- critical level of a precipitating agent into the extruder barrel,

t hen coaetel y phexi potplenglyhpretipitatdngy thel stmpctumwe | byekabsinge
preci pitating agent post extrusion. OQher precipitation nmethods include

preci pi t@id oleoklt hef exheugaier ipiti@ ithd)i ghbNt i PAist ebérerusliyhe babbher
into a water m scible non-solvent for the alginate. A further nethod

i ncl udes%rglﬁ@{éﬁi nﬂﬁ@fthgpgd AROMEde }("’h&'@cr' BIRaLh oo 5Pe|t eNdeLErudifeOf 2

convention I nsol ubl e gi nate as e binding materital by rendering it

S0 U1 © BHJ Rl R0 SRRl A ML REOL DAL B ol B P PRE L ke
aﬁegggz'ﬁ erggr?_gsg \?enrgt él'ctlrestehgeélhé)j(_jgagg}/ be used sequentially, e.g. the

A further method includes, as briefly menfioned 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 zremoval of the solubilising agent or addition of a
sequestering agent.

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,l 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 volume reduction in the processes,

particularly the drying stages.



may be set by precipitating a soluble alginate containing wapper nateri al
in a bat hwoastdeseai ng cal ciumions. The extrudate nmay: be varacEpoemsky
passed into a bath of water scavenging agent, such as ethanol, and then
heated to drive off liquid residues. Alternd8ively, after setting the
wrapper may be dried using the nmethods descri bed above. These nethods are

particularly effective for achieving a gopd shape to the extru?ﬁte because °

of the speed of '#%ieWFRBREF| BRYakPYeh A | LE%L fSQBP‘EFr\ér?edB(]:FPSH Wehave
processes, particul arlﬁ the drying stages. WO 01/41590 PCT/ GBOO 04522 13
The wr appefo afdegiblst rucappersalcamude weradveeds ousing hagodium
fl exi bl e wappers can be produced using sodium alginate as the binder,
which is tdleyinatezi pist dtleel bdnbery wledich umsal ghemt preodpitertesd ovby fisired.
Flexibility. is advantageous in ternms of the increased robustness of the

product dugd gt uc b Teei e maien|  dyasd| id1bwikhe datdd .ng tiFRGb Ay apper
when fornmed as an extruded tube is critical and w || depend on the catlon

and anio ?:,pg% ng o he; [ t her

S extruderh edl%ney Bﬂné%&h%rrebgf ¢ % t:{] e | né‘fp(ﬂe %%g{“é% SI destream
reduci ng nagnesi al so be incorporated into
t he wr_appg:'(?t@a:El ?errslt%gé‘%%hl rh% r%a}q}}%gjt J@l&ﬁjct I on.

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 reduction.

The smokiné 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 order
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 smoking article comprises at least 50% cut
lamina tobacco, more preferably 60% and even more preferably

70%.



The snoking material of the invention may suitably be cut tobacco and may
be a conweawi/arsa® bl end of cut lanmina and stem wth or WPAOTUGRE00AMSRXpanded
t obacco portion. Faster burning tobaccos, such as Maryland or nodified
Virginia, may be preferred tobaccos for usel4n the instant invention in
order to maintain an 'acceptabl e snoul der rate, although unnodified
Virginia and US bl ended tobacco bl ends have each individually been )
successful in PAEeTRatetelnwerbrour erakablgf t kBesmmakinar ergiele is
conprises at |east 50% cut |am na tobacco, nore preferably 60% and even
mor e pref dxshight 7080 tWe CHALZSE PRGAKRGBODY04s2stlihcAl thendbading ldneel
burn rate of the snoking article is brought to the required range by

adj ust i ng dfhetheaduith | edalitiok tie bohAuaddibnyewithCehldingthen Wrtdppde
ot her wrapper characteristics and snoking material conposition or blend.

The snoki R JFR@dAls s Hid %&ﬂrylrﬁ%ﬁﬂ RS fn 69%\2&&11.

non-tobacco, m xtures thereof or any of the aboveto which aeroso

generating mat esrjal , adde These, .. rials be _such as.
reconstitut ed ?{)hﬁacsc%rpggﬁ{sae?en%lﬁ%em %rr%‘ﬁfﬁ%f)irgt éPF%i}qg,é Fn&ﬂ?é’ﬂ?g“a‘?ﬂ/ ok
the alternative snmokin materials described in WO 96/ 07336, and in
particul afF COr ar'BiH- CH%i ML ¥ueres obhRersode 8L i3H0 o phgedbpyeigo
t hereof, the aerosol generating neans of pages 19-22 thereof and the
aerosol g¥Whdrch: i pgTPsell soeresstdpgpageteppaq has been added. These

materials may be such as reconstituted tobacco or alternative
smoking materials, including any of the alternative smoking
materials described in WO 96/07336, and in particular the
carbon-containing fuel sources described at pages 15-18
thereof, the aerosol generating means of péges 19-22 thereof
and the aerosol generating fuel sources of pages 22-24
thereof; WO 97/32491, ©particularly the filler material
described at pageé 2-6 thereof; WO 97/32492, particularly the
material described at pages 2—4 thereof; WO 97/32490,
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 than 30% inorganic
filler) and each being further incorporated in their entirety
herein by reference. The proportion of reconstituted or
alternative smoking material may be from 16—100% by weight of

the smoking material.



t hereof; WO 97/32491, particularly the filler material described at pages
2-6 thekaydrs1¥¥e 97/ 32492, particularly the material despci/oBo0/@s22pages 2-4
t hereof ; WO 97/32490, particularly the material described at pages 2-6

t hereof; and WD 98/57556 (a snoking materik$ conprising a non-polyol
aerosol generator, up to 20% by wei ght tobacco, binder at not nore than
20% by wei ght and not |ess than 30%inorganic filler) and each bein
further incor et emokinghdatezidl el§ PFEIOLRNdY r¥FaPBRRde. 1Tha0p i on
of reconstituted or alternative snoking material may be from 10-100% by
wei ght ofwragpesnolsun maser aal pov@191/BIEgOr CT/MEGBEY Dafb20r 15 TROBOWSK ng
material is preferably wapped in an inner wapper, such as a porous

pl ugw ap diRjrdtile QapePOr OMise ThBEF ewiappapemaifbaihsnéntimatee cartiattai ns
intimate contact of the burning coal with the outer wapper. The snoking

mat eri al c{)f?’d%:hgerﬁﬁ%?nﬁa%&aldi Teher e | Hilder swahbpert.han THée sntkng

di anet er e wrapper-of the snoking article. The inner wapper nmay
i ncorporate an _ano f red i cul ar e r S 093 th ,
Al ternati eflagt hggab%}lﬁqﬁeﬁ‘fﬁg%ceﬁésn%y &))gge}n?%%f)r ggggﬁgéguTﬁﬂgg?nﬁgr wraerllpper

preferably has a perpeability_of reater than_6, 000CU, and re-preferably
of great éﬁ‘ec Werﬁ) LGRRRGT ‘Hb‘?g‘g’F%RP%? PhetPRngPolH a8 8F LSt drm\;e‘\[lﬁi?gt '
determ ned by the need to be able to glue the inner_w apper

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 6,000CU and wmore preferably of greater than
12,000CU. The porosity of the inner wrapper is 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 smoking article according to the
invention and,

Figure 2 shows the free smoulder time of the Virginia

control (Line 2) and the prototype (Line 1).




wi t hout gl ue seeping through the wapper. The snoking ar{j hi s
I nventi Ndvant ageously be used in conbination w t&éﬂ?ﬁ@gﬁ‘{’v nal

fibrous cellulose acetate filters. Dual or_triple filters incorporating
carbon may al so be used. The invention w 11® now be descri bed, by way of
-exanple, wth reference to the diagramuatic drawi ngs hereof, in which:

L0002 51005, e plg0, a1 gL, R SCINd & L dRCHEOD Aol guls 2

shows the freé sno ne © € rginia 'ne"2) a

_prototype (Line 1)._ WD 01/41590 PCI/ GB0Q/ 04522 16_.A.snoking article 1
conpri sed é‘”ﬁﬂ%ﬁc%@ r%‘&‘gzaE\F%‘E)Bﬁg FR 2a \?vgﬁﬁb‘é‘r c:?q&Ht}oastet a?c‘??e‘if‘tt% }®¥ ous
cellul ose acetate filter 4. A snoking article wapper 3 was prepared by
produci n¢t-a viscous paste conprising 10% sodi um al gi nate (organi ¢ bi nder),
82.5% alumna (ceramc filler) having a mean particle size of 45N.m 2.5%

cal ci um car borfat em¢kimg gamtécdeh vrgppeer} wad Ieparedobys produciint @
(burn additive) in a mx totalling 100g and then m xed with 60m water.

The past erjssoRXtgamstas @&hﬁ@isﬁn%amexgbddaﬁ\ hhgeuneied (brfaniextisinddr) ,
di anmeter torpedo die into a 0.75M cal cium acetate solution. The extruded

to I engt B 2nd o S QS SELELER | Bay Roor 3 MRaR g ol TR o o1
45um, 2.5% calcium carbonate (inorganic ash improver) and 5%
tri-potassium citrate (burn additive) in a mix totalling 100g
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
circﬁmference 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 wfapped tobacco rod having an external diameter
which ensures intimate contact of the rod with the internal
walls of the outer extruded wrépper.

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

rod wrapped in an inner wrapper with the unconventional outer



RH and 22C on a support of suitable size. The tube had a circunference of
about 23.woww/arsdo a wal | thi ckness of about 0.5mm The npiPETGBB04522 ent  Of
the dried rod is about 2% A tobacco rod 2 containing a blend of Virginia
tobacco was neanwhil e machi ne wapped in a pprous plugwap of 12,000CU to
produce a w apped tobacco rod having an external dianmeter which ensures
intimate contact of the rod with the internal walls of the outer extruded
wr apper. TWEEHERAYT oArAgrikedplabovier e Pdpateeking ngredelest feexst S7MBbadto
bl ends wrapped in a conventional paper wapper of 80CU as controls. The
sane bl endsenggite wistdu 2T Stiokousy ol lrlcde aoskatreaphedten . aods nner
wrapper with the unconventional outer WO 01/41590 , PCT/ GB00/ 04522 17

wr apper descri bed above. Al snoking articles were 57mmin length with
27mm fi brous cellul ose acetate filter.rods. EXAMPLE 1 Control and prototype
cigarettes were produced as described phgMpreToe tobacco weight and
tobacco rod circunferences are given in lablfe I. TABLE 1 C garette Code

Tobacco Gt cunfieranca of o, uel o il 1 0RASERE s (Mhore (9 SSE-S8" LY

585 24.5 USB Ype

described above. The tobacco weight and tobacco rod

circumferences are given in Table 1.

TABLE 1
Cigarette Code Tobacco Circumference of
weight burnt | tobacco rod (mm)
(g)
USB Control 585 24.5
USB Prototype 344 19
Virginia Control 585 24.5
Virginia Prototype 344 19

Mainstream smoke yields for these cigarettes are given in.

Table 2 below.



Virginia Control 585 24.5 Virginia Prototype 344 19 Mainstream snpke

yiel ds fWOMMHEIA cjgareftes are given in Table 2 bel ow ReVEBPYU5H

PCT/ GB0OQ/ 04522 18 TABLE 2 Mainstream USB USB Virginia Virginia snoke
yields Control Prototype control Prototype ng/ ci.g) TPM 15.85 19. 17 15. 49
17.49 NFDPM 12.12 12.6 12.53 11.12 NHFDPM 10.5 10.83 11.88 10.35 Water
2.55.51.74 548 Nicotine 1.23 1.07 1.g2gPe9 dycerol 1.14 1.01 00
Triacetin 0.48 0.76 0.65 0.77 Puff No. '6"'ZIT7 6.9 5 6 TPM— Tot al

parti cul W € ,' fre—F pat-ty "V tt mﬂT Pivi—=—
Ni coti ne EEXT r ee dny al'ttcuyl a #%er de% nID E flor
each ci gaf ldr &en iln 8?35F8E 3%% tl%?e 4°aﬂr’srtf Ii’trﬁ’émt
per cent aq Ln sidestreamsnoke hetween t control_ci garettes ang
the pro{8®es. A mnus fumbeb-BAdi cht est % Ber cent add +ARuct|i on 17edfbar dd
with thejcontrol.
NFDPM 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.



WO 01/ 41590 PCT/ GBOO 04522 19 TABLE 3 Sidestream USB USB Virginia Virginia
snoke yiwOdw4@39mt rol Prototype Control Prototype (ng/ci @crididedssid 2. 59
NFDPM 25.1 2.6 25.6 2.2 N cotine 1.48 5.21 1.18 CO 46.6 28.9 51.2 25.5
C02 362 275 404 218 TABLE 4 Sidestream snoke % change between % change

bet ween conponent USB control and Virginia control prototype and
prototype NFDPM -89.6 -90..9 CO-38 -50.2 CO2 -24 -46 N cotine -77.4

The results show that there is a surpri $AB§Ed3crease in the yields of

si dest ream snoke conponents conpared with a conventionally w apped

product. There can be obtained a 90% decrease in NFDPM There is a nore
efficient use of tobacco and although |ess tobacco is burnt the nmainstream
tar delfigiidisradne CONsijstengse th § Tulgghl avolr vRegdHeh [INeifgikia
01/4159(smdﬂ§”§§¥¥H§M522 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
o 46.6 28.9 51.2 25.5
CO2 362 275 404 218
TABLE 4

Sidestream smoke % change between % change between

component USB control and Virginia control
prototype and prototype

NFDPM -89.6 -90.9

CO -38 -50.2

CO, -24 -46

Nicotine -77.4

The results

show that there is a surprising decrease

in

the yields of sidestream smoke components compared with a

conventionally wrapped product.

decrease in NFDPM.

and although

less

There can be obtained a 90%

There is a more efficient use of tobacco

tobacco is

burnt

the

deliveries are consistent with a full flavour product.

mainstream

tar

There




20 are thus product design opportunities for using nuch |less tobacco in

| oner dWIOI0EI8900; ful| flavour products. EXAMPLE 2 A furRGEEBPUMIEA ati on
for the wapper was al so produced prepared in the same nanner and
conprising 7% sodi um al gi nate and 3% hydr ®&propyl cellul ose, (organic

bi nders), 20% activated alum na (inorganic binder), 63.5% cal cined al um na

car bonat 8761 roPhan o gl RALRR | LRRecpbl cdbe Fbr, Ge1pl7 M Less

car bonat € Fi n % pot assi um ace

addi tive). A tobaccq rod cont.ainin t&ﬁ:& a bl end’ of 3ﬁ rginia tobacco and
porous. pEGERESS 42 RPsRARo Sy WREY B daiad REVRR: EHRSNF S Bper . The
mai nstream and si destream snoke data are gi ven in Table 5 bel ow, conpared

with the Virginia tobacco blend contr tte (as used above). WO
01/ 41590 PCT/ GBOO 04522 21 TABLE 5 Snoke Conponents Virginia Sidestream
Prototype || 8ndhurthest dorimuilationafic@nuiee (wyappgyr waA=| disonmgpustidyceriPM
15.71 2.19 NFDPM 8.94 2.01 (-92.1)
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 smoke data are given in

Table 5 below, compared with the Virginia tobacco blend

control cigarette (as used above).



NHFDPM 8. 91 Water 5.71 Nicotine 1.02 0.38 (-92.7) dycerol 0.00 Triacetin
0.02 PufwobB41590 20 CO 40.11 (-21.6) CO2 397.64 The.figrCEGBIKO4RRACKEL S
are the percentage reductions in sidestream snoke yields conpared with the
Virginia control in Table 3. Figure 2 shows2i he free snoul der time of
snmoking articles according to the invention. The free.snoulder tine is
simlar to a conventional product, being about 10 m nutes. The snoul der
rate of the inventive product is |ower tBABLEWhSt of the control. The
consunption rate of tobacco is simlar for both the prototxpe i n Exanpl e 1

and the Visogke Coapunelts 01/ 4 1pPbgt8Ta GBOO (4 8iHestrddi® §nOKI Ng
articles produced had an ashtﬁu@rsgbibeeIIreamgmbuéynmgzugnder nor mal
smoki ng gonditions and was of m@gyn@cr&ithadhské& Ol ourmglhei gyechani sm of
si destregmreduction with th ghggt )|o1 I s by nmechanijcal trappilng
of the sirgestreamsmoke—parti = fre lqucuiF]HFILyblla?U phase of
the sid¢stream snoke is trapped. : :

NFDPM 8.54 2.01 . (-92.1)

NHFDPM 8.91

Water 5.71

Nicotine 1.02 0.38 (-92.7)

Glycerol 0.00

Triacetin 0.02

Puff No. 7.20

CoO 40.11 (-2l1.6)

CO2 397.64

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

Figure 2 shows the free smoulder time of smokiﬁg articles
according to the invention. The free smoulder time is similar
to a conventional product, being about 10 wminutes. The
smoulder 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.



A surprising advantage of the instant invention is that the sidestream
smoke | WOM#1390hi eved are at | east of a conparabl e or dePCHEBIHMSZE dest r eam
snoke | evels of a non- tobacco containing smoking material wapped in the
wr apper hereof, despite the tobacco conterd? of the snoki ng material .
.Significant fil teri ng of sidestream snoke conponents is therefore

achi eved. WO %41@@&? /Cﬁ.@q Q%%Zg%rgéu&lré\' d lan asﬁn%&g Lty gﬂl ebe h

conprising a vvrapper r| al~ énw acco sm)k i ng frater

W apper _cQ |n|n orLtion of ceramc filler redef i ned

b hder ZeaRiAsh A TheE ERae T Batnad, STk ne AL Fon ey S88h PRy o

A snoking arti cI e accordl ng to Caiml, wherein said wapper is a green
ceram ¢ WCESFERPI® RIQWE ng article according to Claim 1 or 2, wherein
the. predefined shape of the -ceramic filler is spherical or

subst ant i al | y Thehemeéchanismalofor sidbstzramal fgdwvtiion owitimother instant ar
shape--approxi mating thereto. 4. A snoking article according to -Claiml, 2
or 3, whdiheiemti®d disebynimedhdhbtabhasrappirg cbf Thee sidébereamgesmke

2-90m 5. A snoking article according to Caim4, wherein said ceramc

filler haargiRaklyd.Cl e MA@ the raB@RRfs 2particulate phase of the
sidestream smoke is trapped.

A surprising advantage of the instant invention is that

the sidestream smoke 1levels achieved are at 1least of a

comparable order to the sidestream smoke leﬁels of a non-

' tobacco containing smoking material wrapped in the wrapper

hereof, despite the tobacco content of the smoking material.

Significant filtering of sidestream smoke components is

" therefore achieved.



75m 6. A snoking article according to.Claim5, wherein said ceramc

filler wasiaigsarticle size in the range of 25- 70m -- 7cHcBio4s2g article
according to Claim6, wherein the-nean particle size of said ceramc
filler is greater than 30m | [1LILIIl hiLteal il 11ty 111111 M WO

01/ 41590 PCT/ GBOO 04522 24 8. A snoking article according to Caim?7,
wherein the nean particle size of said ceramc filler is greater than

35m 9. A snoking article according to ChAIMES wherein said nean particle
size is about 50m 10. A snoking article according to any one of the
preceding clainms, wherein said ceramc filler has a regular or irregular/
non-pl atel et particle shape. 11. A snoking article according to any one of

the precedi nga cl@hebinghersiticial d compiisihd | en | swaaph8sol UbhEepiall OW
solubility metal oxide or netal salt. 12. A snoking article according to

O ai m 10 or a Ry C S o
i ldnwphighehd & Icto%%c@a érhélkﬁ'i ' n@B8r a1 & Hd %Saeg‘%%ise g

silica, an alumno-siticate, silicon carbi stabilTséd or un-
erconlun]OX|ggnt§iﬁfgg aQSrQSErtlghdggag’c%&amic filler of predefined

shape, a Dbinder, opt_ionally a burn additive and
optionally an ash improver.

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

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

4. A smokihg article according to Claim 1, 2 or 3, wherein
said ce'.ramic filler has a particle size in the range of
2-90um.

5. A smoking article according 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 size in the range of 265-
70pum.

7. A smoking article according to Claim 6, wherein the mean
particle size of said ceramic filler is greater than

30um. e

||I|||I| |||I|I III|| ||||I 1l e



other materials known to the skilled man and having the necessari/ particle
size or VOUMIMO syitable ceranmic materials having been RET/GEAOA4S2E he
necessary size or shape. 13. A snoking artjcle according to any one of the
preceding clains, wherein said ceramc filler is present at greater than
-40% by weight of the dry materials in the slurry producing the w apper.

14. A smgki ngaardad6d; | Ayl el Ny Sa| amy.c fi r
s presont | ecrnd AT sEorE R o, PIRE TS RIS TS €9 vo

01/ 41590 PCT/ . 22 % 1 DK Ltic ordin % [ 4
wherein said g?ggé%i% i Pt gr ‘?"fs %‘azlggéntcggﬁﬁtl%e #g%gégofgéo%%g/% ]g rg,&‘]an
snoking article according to Caim15, wherein said ceramc filler is
present in thésl“é{hge of 70-87.5% 17. A snoking article according to any
one of the preceding clains, wherein said ceranmic filler is not an
activate@. fi Al emokigg AWHsiEererding &2 Frig 8o whersia smidhdaiean
preceding clains, wherein said binder is an organic binder. 19. A snoking
article accor gamgicdeCsdize 1% abloerteiSOpusai d organi c bi nder is one or nore
of an al ginate, such as calcium al ginate, propylene glycol alginate, a
gum a 10. A smoking article according to any one of the preceding
claims, wherein said ceramic filler has a regular or
irregular, non-platelet particle shape.

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

12, A smoking article according to Claim 10 or 11, wherein
said ceramic filler is one or more of alumina, silica, an
alumino-silicate, silicon carbide, stabilised or un-
stabilised zirconium oxide, zircon, garnet, feldspar, or
other materials known to the skilled man and having the
necessary particle size or . other suitable ceramic
materials having been milled to the necessary size or
shape.

13. A smoking article according to any one of the preceding
claims, wherein said ceramic filler is present at greater
than 40% by weight of the dry materials in the slurry
producing the wrapper.

14. A smoking article according to Claim 13, wherein said

ceramic filler is present in the range of 50-95%.
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cellulose (nodified or natural), a pectin or pectinaceous binder, starch,
or the Gwo®0L41890 || netal salts of these binders, such &CTaGEBb0WIS22

car boxynet hyl cel | ul ose or sodium alginate. 20. A snoking article according
to any one of the preceding clainms, wherein28aid binder is an inorganic

bi nder. 21. A snoking article according to Claim 20, wherein said

I norgani ¢ binder is an activated inorganic material.,K 22. A snpking article
accor di ng 2 ary SMOKING harptetediatFordidigs towfelatm d4i-d whegein faid
present in the range of 2- .30% by weight of the dry materials in the
slurry. 23. A seR¥amicafillen igdqoresenf tin ke mange vperz9n98%i d  bi nder
Is present in the range of 3-10% 1111111112112 iiil12 11 111l S WO 01/41590
PCT/ GB00/ (22 A 26mdking savkicbe aridodreliagrotdi Nojldim ang,oneheteihne said
preceding clains, whereir. said burn additive is present in the range of

1-15% by wei ghtcefatiite Bl dBted iphasdrt t1e tisd Wdngel ekl 1@-$7 osigice the
wrapper. 25. A snoking article according to Caim24, wherein said burn

addi tive is; present ok nd ek f . B o Ax50KJ tig ep‘l:(é [
to Claim 5537 V\herée.%l% sard rb%reggag&cér\?oeﬁgg s%l gc?g?’%’od?nf o{r-iego m%%rglg%g
salts of  Grouppbgls !\ AEEELS 3UEH 308 A £116H 18! S dn O vated

filler.

18. A smoking article according to any one of the preceding
claims, wherein said binder is an organic binder.

19. A smoking article according to Claim 18, wherein said
organic binder is one or uwfe of an alginate, such as
calcium alginate, propylene glycol alginate, a gum, a
cellulose (modified or natural), a pectin oxr pectinaceous
binder, starch, or the Group I or II metal salts of these
binders, such as sodium carboxymethylcellulose or sodium
alginate.

20. A smoking article according to any one of the preceding
claimé, wherein said binder is an inorganic binder.

21. A smoking article according to Claim 20, wherein said
inorganic binder is an activated inorganic material.

22. A smoking article according to any one of the pfeceding
cléims, wherein said binder is present in the range of 2-
30% by weight of the dry materials in the slurry.

23. A smoking article according to' Claim 22, wherein said

binder is present in the range of 3-10%.
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burn pronDters known to the skilled man. 27.. A snoking article according
to any WRHUESPhe preceding cl ai ms, V\/nerel n said ash i nBFHGBPOREL osent
in the wapper in the range of 0-5% 28. snDklng article according to
Claim 27, wherein said ash inprover is on@ or nore of mca, chalk,

-perlite, or «clays. 29. A snoking article accordlng to any one of the

ni s (Cotry . PogolRl i de P8¢, MERRAR AN BV BRI ek Fkhadfll™' °

| h bi | th f 5-50.C U .31. A snoki |
according to S idRe of ﬁ?%@'” T Sv%era"aeﬁs S olf RFESRRGppE? IS

density in the range .0~ 1111121121121111 L Ms 111111
WO 01/ 41590 PG?F@()O?©4§225%271>32 W%%‘F‘fbkpﬁg Bhei Ay aPesPELAd St olmnthe
of the preceding clains, wherein said tobacco is cut tobacco conprising
cut lam na andluzewluﬁed Aos prbdageatiiec weragpear.di ng to any one of the
preceding clainms, wherein said tobacco conprises one or nore of

reconsti pgt edat om@]epngmrae:rulaﬂ,e NgBcbelango tmt eladm 024, alylesredn Vesaid
snoki ng materi al s.
burn additive is present in the range of 2-5%.

26. A smoking article according to Claim 25, wherein said
burn additive is selected from one 6r more of salts of
Group 1 or II metals such as acetates, citrates and other
burn promoters known to the skilled man.

27. A smoking article according to any one of the preceding
claims, wherein said ash improver is présent in the
wrapper in the range of 0-5%.

28. A smoking article according to Claim 27, wherein said ash
improver is one or more of mica, chalk, perlite, or
clays.

29. A smoking article according to any one of the preceding
claims, wherein said wrapper has a permeability of <200
Coresta Units (C.U.).

307 A smoking article according té Claim 29, wherein said
wrapper has a permeability in the range of 5-50 C.U.

31. A smoking article according to any one 6f the preceding

claims, wherein said wrapper has a density in the range

of 0.5 - 3.0 g/cm?®.
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34. A snmoking article substantially as herei nabove described wth

ref erencewb@imimo di agrammati ¢ drawi ngs hereof. 35. A snokipog/GBooissze
substantially as herei nabove described wth reference to the Exanpl es
hereof. 111 1121INII i, *111J111111, 27

32.

33,

34.

. 35.

A smoking article according to any one of the preceding
claims, wherein said tobacco is cut tobacco comprising
cut lamina and stem.

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

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

A smoking article substantially as hereinabove described

with reference to the Examples hereof.
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