1. 2209268 | MPROVEMENTS RELATI NG TO SMOKI NG ARTI CLES The invention
the subject of this application relates to cigarettes and sim.l ar snoking
articles. A nunber of approaches have been ;uggested to the provision of g
cigarettes which exhibit | ow deliveries of 5i destream snoke conponents.X.

Thus according to the teaching of United Kingdom Patent Specifi j
094 130A cigarettes conprising cigarette papers having air perrrmﬁ{?:zéa

due to viscous flow of not nor 3 n E i os of
0.08 to 0.65 cm[err],i&Mﬂp ' ' ' i ffusion
of oxygen through nitrogen in paper and t signifies the thickness of the
cigarette paper, exhibit |ow deliveries of total particulate matter, water

and nicotine free (P Fkn¢@%{fy(x§§4“§455éé%35*c%§%éf, §995@ioﬁ?'glatesA

further .approach to the obtainnen I'ow “conponent erres 1n
si destr eam Mok go0h 16k §REFELR S dhhAE Undiidl £HEREELLE Paper S

conprising one or nore sidestreamreduci ng conpounds. In United Kingdom

Pat ent Speci ficati onaNaumdel3%8aIdrduded shavdli b6dwssiggestati 8 2het 0
cigarette papers conprising one or nore of the conpounds of the group

consi sting of | prbitsibndodxicdga reduveshinmdly dexnibliet rewcdeabihgdiesi de,
potassium formate, sodiumformate and sodi um acetate. The total particul ate
matter in the ssiddesteaams snokeMtonpanants es Thwsn a¢gareiagstostbenpri si ng

such papers is reduced by at | east 30% conpared with a conparable cigarette
conprising a coteaghiogalof United Kingdom Patent Specification No.

. 2 094 130A cigarettes comprising cigarette papers having
hd air permeabilities due to viscous flow of not more than
3 Coresta units and Do/t ratios of 0.08 to 0.65 cm sec-1,
10 where Do signifies the coefficient of diffusion of;oxygen
thfough nitrogen in paper and t signifies the thickness
of the cigarette paper, exhibit.low deliveries of total
particulate mattgr, water and nicotine free (PMWNF), and
nicotine in the sidestream'smoke.
15 A further approach to the obtainmeni of low 6omponent
.deliveries in the sidestream smoke of cigarettes is by
L2 way of using ciéarétte papers comprising one or more
.sidestream'reducing compoundé. In United Kingdom Patent
Specification No. 2 139 869A there is a disclosure relating
20 to cigarette.papers comprising one or more of the cpmpounds
of the group consisting of lithium hydroxide, éluminium
hydroxide, calcium hydroxide, potéssium formate, sodium
formate and sodium acetate. The tétal.particulate matter
in the sidestream smoke which emanates from cigarettes -
25 comprising such papers is reduced by at least 30% compared

with a comparable cigarette comprising a conventional




-2- cigarette paper. Another exanpl e of the use of sidestream reducing
conpounds is disclosed i.n United St at s Pat ent Specification No. 4,231,377,
aqcordlng to the teaching of which magnesi um oxi de and an adjuvant salt in
conbi na%¥on 5 are incorporated in cigarette papers. It is an object of the
subj ect invention to provide inproved | ow sidestreamcigarettes or simlar
| ow si destream snoking articles. The subject invention provides a snoking
article 10 conprising a snoking material Tod2-which rod conprises snoking
materi al and a paper wrapper circunscribing said snoking nmaterial, the
density of said scigargttet @apsr. n Anmtheroexampie iof dheangse off adalds thidhm
ng [err] to about 260 ng [err], said snoking material conprising at |east
15 about 20% by wedgeingf compayads tishddsslases div UndrtashiBtgttes Ha teaitd
wr apper being not nore than about 20 Coresta .units and said snoking

article, when snoRE®§cAidER td0Rn A9r-d v i snﬂlﬂ‘?ﬂj'ddd\ﬁjlttq drhe ";ﬁa&hldigﬂg)f

not | ess than six _hs and |eId|n not re than 20 abqut 17 t ot al

si dest r eam PMANF gﬁ PAgBeE Ly nggaﬁbﬁﬁﬂﬁﬂ Q§(ﬁ§i96%ﬂn tion

nmonoxi de. The air aRgr rﬁ@% otr\ét%d an%ri%raﬂest eg) é,ed in Coresta units as
1C

the anmount of air, In"cu centlnetres $ ‘t hrough one square
centinetre of the Papeit is an object of the subject invention to provide.

improved low sidestream cigarettes or similar low sidestream
smoking articles.

- _ The subject invention provides a smoking article

‘10 comprising a smoking material rod, which rod comprises
smoking material and a.paper wrapper'circumscribing said
smoking material, the density of said smoking'material in
said rod being in a range of about 100 mg cm~3 to about
260 mg cm‘3, said smoking material comprising at least

15 about 20% by weight of expanded tobacco, the air
permeability of said wrapper being not more than about
20 Coreéta units and said smoking article, when smoked
under standard-machine smoking conditions, providing
not less than six puffs and_yielding not more than

20 about 17 mg total sidestream PMWNF and not more than
about 35 mg total sidestream carbon mondxide.

The air permeability of a paper is expressed in

Coresta units as the amount of air, in cubic centimetres,
which passes_tnrough one sqguare centimetre of the §aper

25 in one minute at a constant pressure difference of 1.0
kilopascal.

Inherently porous cigarette paper consists of an



25 in one mnute at a constant pressure dirfférence of 1.0 kil opascal.
| nherently porous. cigarette paper consirsts of an -3- interlocking_
network of fibres, which fibres are usually substantially wholly or nainly-
cel lulose fibres, inter- spersed with particles of a filler, calcium
carbonate for exanple. Openings in the fibre/filler matrix are of 5 the
order of 1 [err] wi de, which dinension is small conpared wth the thickness
of the paper (usually 20 to 50 [err]) aBd the flow of air through such
openi ngs is governed by viscous -forces. However, when paper is perforated
after the paeriesking pmotwack af pibrase| Wbichbsfibres axshasualdy cal or
| aser process, the perforations are.relatively large, usually having w dth
di mensi ons BOGHAN LEELHHROLLY ARGARLRLE SgliﬁéoﬁﬁpgﬂbFﬁﬁokﬂé§§?'and t he
flow of air through such perforations is.governed by inertial forces. It is
thus to be INERF cF%YE&PgﬁE%Ciﬂﬁ P rﬁeibg?FFy f%lcgpmaC&&W%W%féd paper is

et hoa, T nd R AT ShPRLGE, ST ER0 e RPEATATAACY pER SRR

per meabid | p (e d 8 4 FCPUan T ENGLRNOR LIRCARIEENYS BB CRopadBd e

paper i Nng process and . per nka ue to 1 nertial rough

tcgfm gﬁre‘;]f;%}iiwscne ActPP&?&eé‘és lbratRe BAPEP! Lublig139 0! WO BY [a3Plalnd ¥
the flqw_of air through such openings is governed by

viscous forces. However, when paper is,perforated after

the paper makihS:Pgocess, as by an electrostatic, mechan- e
10 :icgl_or 1aserﬂprocgss; the perior&tions-are-relatively
large, usua;ly_naving width dimensions of the same order
'of.magniﬁude as the.paper thickness; and the flow of air
through such perforations is governed by inertialiforces.'
It is thus to be observed that when the permeability
15 of a_perforateq_paper_is determined in accordance with
the Coresta permeabilitj_determination method, the
1pefmeability_vglue obtained will comprise the sum of the
peimegbilipy_dueito ViScous flow through the openings \)
inherent frém the pagér making process-ahd the permeability |
20 due to inertial flov_tnrough the perforations.' A paper
will also exhibit_tne same two permeability'componenté
if,_althoﬂghlnot perforated, the paper comprises, in
additiop to the small, viscous flow holes, larger inertial
:flow hoies, which latter holes may be referred to as
.25 -éinholes._ Paper of this last mentioned coanstruction may
result, for example, from a defective paper making

technique.



+if, although not perforated, thé paper conprises, in addition to the small
viscous flow holes, larger inertial *flow holes, which latter holes may be
referred to as 25 pinhol es. Paper of this last nmentioned construction
‘may result, for exanple, froma defective paper naking technique. - 4-
The total air flow through a paper nmay -be expressed as:- Q = ZAP +
Z' ' A(P)[err] where 5 Q isthe air flow ([err]) A is the area of
paper ([err]) exposed to the flowing air P IS the pressureldiffegenﬁe
across the paper (ki ls), .St he reabi ity of the paper
due to viscgug fIEM/?ﬁ?gﬁgﬁi?h%}gpg%?%gg§f%h39egtpF§851F%g BSpEFPﬁﬁEFﬁg
process in Corggga units (cmmn-1 kilopascal[err]) Z' is the pernmeability
of the paper due to inertial 15 flow through perforations and/or
pinholes (cm[err] kyloppseal[grg{pymnd n is a constant for a given set of
perforation holes or pinholes, where 0.5 [err] n <1.0, the exact val ue
where

5 Q 1is the air flow (cm3 min-1)
A " is the area of paper (cm2) exposed to the fiowing
air

P is the'pressure difference across the paper

| (kilopascals)
-/ | o o | o |
10 Z is the permeability of the paper due to viscous
flow through the openings inherent from the paper
making process in Coresta units (cm min-1
kilopascal-l)
%2' is the permeability of the pdper due to inertial
15 ' flow through perforations and/or pinholes (cm
min-1l kilopascal-1) and
n .is a constant for a given set of perforation holes
or pinholes, wheré 6.5 £n £1.0, the exact value

~—/ ) of n depending on the size of the perforations or
20 ) binholes. | H
The total permeability 6f ﬁ paper comprising
perforations and/or piﬁholes is (Z_+ zZ') gn@ the relative
values of Z énd'Z' for a given such paperléan be obtained
by measuring the flow of air through the paper at a series
25 of pressure diffefénces acroés the paper and numerically
regressing fhe Q/P dﬁta in fhe abové.equatiOn'using a

value of n in accordance with the mean size of the



of n depending on the size of the perforations or 20 : pi nhol es.
The total perneability of a paper conprising perforations and/ or pinholes
is (Z+ Z) and the relative values of Z and Z' for a given such paper “@an
be obtained by neasuring the flow of air through the paper at a series\Zb -
of pressure differences across the paper and numerically regressing the QP
data in the above equation using a value of n in accordance with the nean
size of the -5- perforations/pinholes in the paper. It is to be
understood that the value of 20 Cbrest55Un|ts recited above in relation to

. the wappers of art e accor ng to the subject invention refers
5 to the per?ﬁﬁ£§¥?t ?/?hQLRESEpéPS hﬁepfgeflscous flow It will thus be

aceord I’%‘?E,e?ot the <bb £ $E§%Xﬁﬁé§r%§°ﬁ§vi’5§‘3"m i Lukas R Forces e
et hod, excoci hg 2%‘9%%‘%‘32{393%??%92 R T A b %0 For i ons

Ferers FL“E‘S!%“EK“% ?ﬁﬁﬂ%ﬂ%ﬁ‘ﬁ?éé*?ﬁ‘éé[ doTeEe S M g
g conditions, according.to ich a
35 cnB pufgd ofo tywe Sﬁéﬁﬂdﬁbﬂﬂiﬁ&' e thel &rh@b%ﬁ'se\ﬂ%reyw Riilstous flow.
'It will thus be appre01ated that it is concelvable for
a wrapper of a smok1ng artlcle_accordlng to the subject
‘invention to have.a total permeabiiity, i.e. the . |
permeabiiity determined using the Cofesta~permeabilitj
10 determination.methcd, exceeding 20 Cofesta units should
the wrepper comprise perforafiohs agQ/or pinholes.

'As uSed hefeih "standard machine smoking conditiohs“
refers to Cofesta stacdard machine_smoking conditions,
according to which a 35 cm3 puff cf two seconds duration

15 1is taken every Minute. |

Smoking articles in accordence with the subject
inventionfshoﬁld'preferebly_exhibit, when smoked under
scandard'machine smcking.concitions, a total yield of li\/_“
sidestream particulate matter oc e water=ecd picotine |

20 free basis not exceed1ng about 15 mg per smoklng article
and more preferably not exceeding about 10 mg.,

Smoklng artlcles in accordance with the subject
 invention'shoﬁid'preferabiy exhibit, when smcked under
standard'machine emoking-conditions a total yield of

25 sidestream carbon monoxide not exceedlng about 30 mg,
more preferably not exceedlng about 20 mg._

In smoklng articles accordlng to the present invention



Snoking articles in accordance w'th t he subject invention should preferably
exhi bit, when snoked under standard rachi ne snoking conditions, a total
yield ®f sidestreamparticulate nmatter on a water and nicotine 20 free
basi s ®et exceedi ng about 15 ng per snmoking article and nore preferably not
exceedi ng about 10 ng. Snoking articles in accordance with the subject

i nvention should preferably exhibit, when snoked under standard nachine
snoki ng conditions, a total yield of 25 -sidgstream carbon nonoxi de not
exceedi ng about 30 ngy, nore preferably not exceeding about 20 ng. In

snoking articl esspekrphgi fgtb@iklenpredeing Rxpanded tobalcos Prefeaamiyeri al
not bei ng expanded tobacco preferably conprises | eaf tobacco, suitably in

conventional cutcbimpresebolsnfThebheab,t shdctablynynbeon®@nidoard/ eutst em

t obacco. Snoking material not being expanded tobacco may 5 conprise a
reconstituted tobatterofozmt.obdbeoleafsttobaceo My depladdaat abddor shembe
| am na and/or stem tobacco. The expanded tobacco is advantageously a |am na
t obacco the prodtebaooa t EbabiogenpinTion podcbdednghespandedf ftobaicee may
provi de a high degree of expansion in 10 tobacco subjected to the process.
H gh expansi of. pPOBRE48S ar Eegpastédugeds gobaggeprs, & HobecopsubEtddten

of United States Reissue Patent No. 30,693 and in_United
: The expanded tobacco may be lamina and/or stem

tobacco. The expanded tobacco is advantageously a lamina
tobaccd the_product of a tobacco expansion process which
.is effective to provide a high degree of expansion in
10 tobacco subjected to the pfocess. High expansion
processes are disclosed, for example, in the specification -
of United States Reissue Patent No. 30,693 and in Unitéd
Kingdom Patent Specifications Nos. 1,570,270 and 2 160
408A. By the use of high expansion processes, tobacco
15 expansion values, in terms of filling value increase, of
from about, typically; 75% and even up tslabout 125%
may be obtained. Tobacco which has been subjected to a
\_/ :hign exﬁansion process may have a bulk density of, for
| .example, from about 100 mg cm-3 to about 175 mg cm—3,
20 as measured using a Borgwaldt Densimeter.
The proportion of the smoking material accounted
for by expanded tobacco is preferably at least about
30% by weight.
As will be apparent to skilled-in-the-art addressees,
25 1if the expansion of the expanded tobacco is of a low B
order, it may be required that the proportion bf the

smoking material accounted for by expanded tobacco



Ki ngdom Pat ent Specifications Nos. 1,570,270 ‘and 2 160 408A. By the use of
hi gh expansi on processes, tobacco 15 expansion values, in terns of filling
val ue increase, of fromabout, typically, 75% and even up to about 125%nmay
be obtai ned. Tobacco which has been subjected to a high expansion procggs -
may have a bul k density of, for exanple, fromabout 100 ng [err] to about
175 ng [err], 20 as neasured using a Borgwal dt Densineter..The proportion
of the snoking material accounted for_by-zxpanded'tobacco is preferably at
| east about 30% by weight. As will be apparent to skilled-in-the-art

addressees, 25 if. xpapsi n . of expanded tobacco is of. a | ow order,
it may be reéatﬁélg%&%ﬁ%g’tﬁlg %go%gr't?@ﬁ%éf t he snoking materi al accounted

for by expanded tOpRCChength /ot 2RHORBARCHALAY1hT #bas! B3/ embig ngenat h Of
snoking material rods d? snoking articles in accordance mnfh i subj ect
invention is gxef&iéd! ynNREcbPaent8aRith FHeaBUpjecdYARAI YRSl at 5

| east 60 nm The snoking material rods are preferably of uniform
Cross-sect i onpte &Pl pbtli 168s1 OAant A50MahANE LBeaboaaitAgcbh@ngofat I, as
is coomonly the case with cigarettes and |ike snoking articles, a snmoking
materi al r®d dast sGOkhmg aThéctsmokingcmatdziad wodls bire prfediably of

<

uniform crOSs;Sectionai shape aﬁd-dimensions throughout
the lengths thereof. If, as is commonly the éase-with
cigarettes and like smoking articles, a smoking material
‘rod of a smoking article in aCQOrdanée with the subject
10 invention is of a uniform circulér cross-section, the
circumference of the rod may be in a range of 10 mm to 30
mm. Whereas significant and commercially useful sidestream
smoke reduction advantages are to be obtained from smoking
:articles in accordance with the present invention when
15 the rod circumference is 25.1 5 mm, exceptional such
advantages are to be obtained when the. rod circumference
is below the 25 + 5 mm range down to 10 mm. Preferably,
the rod’circumferenge-of7sm0king articles according tol o/
the subject invention is not less than 12.5 mm.
20 The air permeability due to viscous flow of'thé 
paper wrapper of the'Smoking material rod of smoking
articles in accordance with the subject invention is
preferably not more than 15 Coresta units and is more
- preferably not more than 10 Coresta units and yet more
25 preferably not more than about 7 Coresta units.
- When smoked under standard machine smoking conditionms,

smoking articles in accordance with the subjéct-invention



10 invention is of a uniformcircular cress-section, the circunference of
the rod may be in-a range of 10 mrmmto 30 nm Wereas significant and
comercial |y useful sidestream snoke reduction advaritages are to be
obt ai ned from snoking articles in accordance with the present invention
when 15 the rod circunference is 25 + 5 mm exceptional such advantages are
to be obtained when the rod circunference is below the 25 + 5 nmrange down
to 10 mm Preferably, the rod circunference_gf snoking articles according
to the subject invention is not less than 12.5 nm 20 The air

pernmeabi | ity dueadeantagesfisiyopreviibenpdptesy’ 3ARA" sebebhpuFTekahd more
material rod of snoking articles in accordance with the subjéct invention

is preferably noprepeeabbpnndd Tesesthannetighanguffseore preferably not
nore than 10 Coresta units and yet nore 25 preferably not nore than about 7
Coresta units. \When sRoe&édrahliy; swokiagdamtithles snoRcrgrdendet wanh, the
snmoking articles in accordance with the subject invention - 8-

advant ageous| y pseRjelet nbavertionhapmpeisa gilterany moushpieter mprasnot

| ess than eight puffs. Preferably, snmoking articles in accordance with the
subj ect. |nven@nohtE%ﬁ%?¢SE°fFF?eFNBFiﬁsuPﬁEPEéélnﬁaﬁs35 QDea&REd therend -

. snoking material raod gt one end ;hfreot Snnklgg articles in accardance
with the subject moking art es 1in accordance with the subject

invention may incorporate ventilation means.
It is conceivable that in smoking articles in
accordance with the subject invention the paper used for
10 the wrapper could be other than orthodox paper. It might,
for example, be a reconstitﬁted tobacco sheet material.
.In order to further the understanding of the subject
invention, examples according thereto will now be described.
Figure 1 of tpe drawings hereof shows a cigarette
15 with a-tipping wrapper thereof pa:tially unwrapped,
Figure 2 shows, diagrammatically, apparatus used in
making detefminations of deliveries of sidestream smoke
\_J components and Figures 3 to 6 show, diagrammatically, a
fishtail chimney forming part of the apparatus shown in
20 Figure 2, Figures 4 to 6 being views on Figure 3 taken
in the directions of arrows A, B and C respectively.
.There was produced a cigarette 1 according to the
subject invention consisting of a cigarette rod 2, of a
length of 64 mm and a circumference of 24.75 mm, and a 20
25 mm long cellulose acetate filter 3 attached to the rod 2
5y'means of a tipping wrapper 4. The rod 2 comprised a

cut tobacco filler 5 wrapped in a circumscribing paper



I nvention may incorporate ventilation-neans. It is conceivable that in
snoking articles in accordance with the subject invention the paper used

4

for 10 the wapper could be other than orthodox paper. It mght, for 77 .
exanpl e, be a reconstituted tobacco sheet material. In order to furtheAthe
under st andi ng of the subject invention, exanples according thereto will now
be described. Figure 1 of the draw ngs hereof shows a cigarette 15 with a

ti ppi ng wrapper thereof partially unw-apped, Figure 2 shows, '

di agrammati cal | y, apparatus used in naki fig~determ nati ons of deliveries of

id ke co ‘s apd,-Fi _ 3. - sh di. ically,
e
I gures 0.8 [ 0 e aken fn_the ectigns.of arrows A,
SB %'ngctc _rﬁsge'&]ic\e}lelr}ga?a/ﬁ?e_r% ‘\gl\k/a@%?% ué%daggc?gg%lpt g?éhagsc‘g’?tgisﬁgﬂ o4t Pran a.nd
u i nven; : - ; - 2y
a ch rcunfere cfe%%ﬁé&%n% g%%éaﬁggilZE}%e%%ﬁg gg?l S?glssgqgcgtfa%g@fi lter 3
attached to téa 1dd 2 s "PPOH@l c-8] PPTRE ¥WraABBEE 6 wABeok0gdn2aGpri sed

a cut tobacco filler 5 wapped 1n a circunscribing paper . -9- wrapper 6.
The fillers 5 pexmed¥¥boty dfnieest ohasco.ohCohebtd GaeR anpandgdpRtanse Of

t he hi gh expansi on process known as the DI ET process. The density of the
of 14.8 g m~2, The wrapper 6 contained 4:3% of a calcium
carbonate filler, but'no burn:additive. | |

When cigarettes as per cigarette 1 were smoked under . .
standard'machiné'smoking conditions-to a cigarette rod \4
10 ‘butt length of '8 mm, the average-total'yields pef
- cigarettée of sidestream PMWﬁF, total nicotine alkaloids
(TNA) and carbon'monoxide (CO) were 7.2 mg, 0.84 mg ahd
19.0 mg respectively. Tné-average puff nﬁmber'of these
cigarettes was 12.2.

15 : When first'comparable control'cigarettes, comprising
an unexpanded filler of 100% of the.jusf mentioned cut
lamina tobacco wrapped in a conventional cigarette paper

"~ of 50 Coresta units air permeability, were smoked accordiﬁgf\)
to the just mentioned smoking regime, the average total

20 - yields'per cigarette of sidestream PMWNF, TNA and CO were
32.0 mg, 5.43 mg-and 63.7 mg respectively. 'The'average
puff number of the first control cigarettes-#as io.o;

When second comparable control cigarettes, comprising '
"as filler 100% expdnded cuf laminé"tobacco as per filler

25 5 and furthér'comprising conventional cigarette ﬁaper as.

per that of the first control cigarettes, were smoked

'according to the smoking regime adopted for the cigarettes



filler 5 was 174 my [err]. The wrapper 6-was of an air 5 perneability of

|l ess than 1.0 Coresta unit and a substance of 14.8 g [err]. The wapper 6
cont aitted 4.3% of a cal cium carbonate filler, but no burn additive. \Wen

ci gareWtes as per cigarette 1 were snoked under standard machi ne snoking
conditions to a cigarette rod 10 butt length of 8 m the average total

yi el ds per cigarette of sidestream PMANF, total nicotine al kal oids (TNA)
and carbon nonoxide (CO were 7.2 ny, 0.84 wi0and 19.0 ng respectively. The
average puff nunber of these cigarettes was 12.2. 15 When first
conpar abl e cont ratcordiangt testheospbieicitgiaventdrpandde fvieirageoftor@d% of
the just mentioned cut |am na tobacco wapped in a conventional cigarette
paper of 50 CoreSidegtreangyiepdenpgbi Figprekieec ofnsidesiczesndiPMYNr, TN
just nentioned snoking regine, the average total 20 yields per cigarette
of sLdestreanTPN%RF,CghﬁFgﬁdlgfﬁmEEe 3725 mg aBdy 39,4 BRI TESPECHively.
respectively. The average puff _gunber of the first cantrol cigarettes was
10. 0. v%en'seconﬁhﬁoﬁﬁﬁgﬁﬁgepﬂgﬁtPBFBEFgg&eEPES?GEB r CORKEO4s CABRTEL T80 0%
expanded cut anggg %oBacco as per filler 25 5 and further conprising
conventional Tigaretté paper as per that of the first control cigarettes,

Tﬁg? sroked accor di ngyhgnt fRezPRELBE £EY TEmdd2P:EHabBb WEC perIdnal! 8% -
‘ the first control cigarettes was émployed to provide 100%
. of the filler of third compafable control cigarettes,
s _ comprising Low permeability rod wrappérs of the above
10 mentioned less than 1.0 Coresta unit permeability paper,
and the third control cigarettes were smoked, again
under standard machine smoking conditions to a butt
length of 8 mm, the average total yields per cigarette
of sidestfeam PMWNF, TNA and CO were 19.9 mg, 3.62 mg
15 and 47.8 mg respectively.

It may be readily calculated from the results obtained
in smoking the coatrol cigafettes that on a directly
lihearly proportional basis the expected average total
sidestream yields of PMWﬁF, TNA and CO for comparable

20 cigarettes cdmpfising both a 106% expanded filler, as per
filler 5, and a wrapper of the above mentioned 1e$s than
1.0 Coresta unit permeability péper,_i.e. cigarettes as
per cigarette 1, would be 11.3 mg, 1.48 mg and 29.6 mg
respectively per'cigarette. (The PMWNF value, for example,
25 is calculated as 19.9 (1-0.43) = 11.3, 19.9 being the value
of PMWNF for the third control cigarettes and 0.43 being

the value of PMWNF for the first control cigarettes



according to the subject invention, the averdge total sidestreamyields per
cigarette of sidestream PMANF, TNA and CO were 18.2 ng,.2.25 ng and 39.4 ngy
respectively. The average puff nunber of the second control cigarette 3:was
6. 0. When unexpanded cut | am na tobacco as per that of the first contrﬁh
cigarettes was enployed to provide 100% of the filler of third conparable
control cigarettes, conprising |ow perneability rod wappers of the above
10 nentioned less than 1.0.Coresta.unit_peLnmeability paper, and the third
control cigarettes were snoked, again under standard nachi ne snoking

condi tions tGihuditénd €nNgeR ﬂie8sem>naheoawbagelgai-élct;ésebet regseq garette
of sidestream PMANF, TNA and CO were 19.9 ng, 3.62 ng 15 and 47.8 ny '

respectivel y.ad ta nfinadeiorast | yhael Lot athd fiostt bentesll cigabbaiteed in
snoking the control cigarettes that on a directly. linearly proportional

basi s the expecd.ed e cPMINF t Dedlic tidesratao. )i eHdyewerPMaEFalFEAdynd CO f or
conparable 20 cigarettes conprising both a 100% expanded filler, as per
filler 5, andenticngser Yie imeasg) kekel ofddestreanhihelds Odr PMWNFuNI t
perneability per, i.e. cigarettes as per cigarette 1, would be 11.3 ny,
1.48 ngy afd 28”6%&9 r@p@%‘fl"vbga}/r?)ﬂe&ﬁﬁr@??euG#ﬁétPW\ﬂdFW@éfleu@ Zor
exanple, 25 is calculated as 19.9 é 43% = 11.3, 19.9 being the val ue of
PMANF f or thé‘gt’hlor'cf"td‘iﬁ i 10 P8 cEeSPRCHLNSLBei ndtt AE FAMFe toF PAMANE

for. the first contro arettes
observe th t the average total sidestream yield of

PMWNF for the cigqrettes”as per cigarette 1, being

cigarettes in accordance with the subject'invention, was \*/
10 36% less than the calculated value. It is similarly to
be observed that in regard to average total sidestream
nyieldé'of TNA and CO, the values measured for the
cigérettes as pér~digarette 1 were 43%=and'36% respectively
less than the calculated values. In other words, the |
15 cigarettes in adcordance with the subject'invention
exhibited a distinctly synergistic-sidesifeam smoke
component reduction effect.
‘Details are given in Table 1 of average total | 'g)
sidestream component yields and.puff-numbers_fbr cigarettes
20 . in accordance with the subject ihYention. The-cigaretfes
comprising a Wrabper of a papet designated A are those
referred to aboVe'as'being as per cigarette 1.. The other
cigarettes were cdmparabie except in'comprising respect-
ively papers designated B to G. These other cigarettes
25 were smoked in accordance with the smoking regime
hereinabove mentioned.

'In Table 2 there are presented details of the papers



-1 1- nminus that for the second control cigarettes expressed as a fraction
of that for the first control cigarettes, i.e. the PMANF reduction ratio.)
However; as al ready nentioned, the neasured total sidestreamyields of
PMANF, 8 TNA and CO for cigarettes as per cigarette 1 were 7.2 ng, 0.84 ny
and 19.0 ng respectively. It-is thus to be observed that the average total
sidestreamyield of PMWNF for the cigarettes as per cigarette 1, being
cigarettes in accordance with the subject imri@tion, was 10 36%less than
the calculated value. - It is simlarly to be observed that in regard to
average total sidesbr@amyields of TNA and CO, the val ues neasured for the-
cigarettes as per cigarette 1 were 43% and 36% respectively |ess than the
- cal cul ated val ues. | dAroTABLewdr dbe dréter '&'ghererdd vglaesoshovee 1wt h
t he subject invention exhibited a distinctly synergistic sidestream snoke
conponent reduct FBAUBREe8t toDdt dPROtESe gSYARTEE ST SifeStTadM fP0keot

si dest ream conponent yi el ds and_ puff Q¥nbers for cigarettes 20 in
accordance with Fﬂ@pgﬁﬁPécfeaﬂﬁéﬁPPoﬁ. PRE <ci 35 BRYeDec OhFETTSRy °of hakdSer
f desi ted A are th f d. t b [ .

i garette 1. SThL aiRerelpBa it LoruR.Fr Sagsarisnt” Rhedhht BpEacn,
respect- ively p%QGLnggﬁh?Engde cnooﬁggﬁggéﬁgQE%%&ech%%%%&h%%i%%s wer e

snoked i n accordance Ww noKI ng
embodying wrappers of papers A to G,

10



her ei nabove nmentioned. In Table 2 there are presented details of the papers
-12- Ato G In Table 1 the letter 'S bé€neath values shown in Colums 5 to
7 denotes a synergistic sidestream snoke conponent reduction effect. As may
be observed of Table 5 1 synergismin terns of sidestream conponent 5gﬁ
reduction is a feature of each of the cigarette constructions embodying

wr appers of papers Ato G 10 -13- TABLE 1 1 2 3 4 5
6 7 8 Predicted Side- . Nbas&red Si de- stream Conponent
st ream Conmponent 5 Yiel ds - Ferr] Yields - ng [err] Paper
Puf f No. PMANF TNA CO PMANF TNAT A 11.3 1.48 29.6 7.2
0.84 19.0 12.2 S S S B —= 1.78 36.0 10.5 1.36
24. 3 9.2 I ' E L R ' '

1 2 3 4 5 6 7 8

Predicted Side- __Measured Side-
stream Component stream Component

. S - jg=-1 -
5 Paper _Yieldsh mg cig= Yields . _ mg cig- Puff No.
PMWNF TNA CO DPMWNF TNA  CO
A 11.3 1.48 29.6 7.2 0.84 19.0 12.2 .i)
. 8 S S '
B 13.7 1.78 36.0 10.5 1.36 24.3 9.2
10 _ S S S

C 13.1 2.05 28.5 9.7 1.16 21.7 10.2

S S s
D 17.6 2.72 35.4 15.1 1.98 29.3 7.7
s s S
15 E  12.5 2.00 29.8 10.7 1.45 30.7 8.1
S S
- ~ , . \J
F 9.9 1.83 26.0 8.7 0.89 23.5  10.0 -
S s s
G 15.7 2.74 33.7 14.4 1.95 32.9 6.9

20 _ _ S S S

25
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S S 10 B 17.8 2:3é 43’6 13.1 2.28 29.5 10.9 S

Lumyun

SC -16.9 2.75 34.5 13.4 2.07 29.4 @ 12.0.S S S
16. 3 2.68 36.1 14.3  2.19 31.6 ‘ 9.4 15 : '
S SF 12.9 . 2.45 31.5 9.6 1.31 24.9 10.1 S ‘uﬁ S
S G 20. 4 3.68 40.8 14.5 3.25 32.3 : 8.0 S S S 20

-16- The cigarettes for which sidestream snoke conponent values are
presented in Table 3 were conparable to - the cigarettes the subject of Table
1 excepting that the forner cigarettes comprised’'a filler of 50% expanded 5
t obacco, which expanded tobacco was agahgr B 5T expanded tobacco. The
remai ni ng 50% of the filler was prOV|deé—gy—unexpanded cut | am na tobacco.
The density of the filler was 212 ng [err]. The predicted sidestream snoke -
conponent valwes— T Tapf T3 Were carcurared T oM mEas T et TSt aestTeam
delivery val ues pf firgt, segond agd thirg contgol cigarettes F per
detail ed above in regard to C|garettes of Table 1. As may be observed from’
Col umms

Pred1cted Side- Measured_slde-
S _ . Stream Component1 stream Component1
Paper Yields - mg cig: Yle;ds —:mg cig Puff No.

 PMWNF TNA  CO PMWNF TNA  CO

A 14.7 1.99 35.9 9.4 1.50 21.0  13.2 "/
| s s s
10 B 17.8 2.39 43.6 13.1 2.28 29.5  10.9
s 8 s

C 16.9 2.75 34;5 13.4 2.07 29.4 12.0

S S S
E 16.3 2.68 36.1 14.3 2.19 31.6 9.4

15 | | -8 8 s

F ~ 12.9 2.45 31.5 9.6 1.31 24.9  10.1

S S S :
G 20.4 3.68 40.8 14.5 3.25 32.3 8.0 .
S S S

20



5 to 7 of Table 3, synergistic sidestream snmoke component reduction effects*
were exhibited by all of the cigarettes 15 the subject of Table 3. The

ci gar ét'tes for which sidestream snoke conponent values are presented in
Tabl e were conparable to the cigarettes the subject of Table 1 excepting
that the former cigarettes conprised a filler of 100% cut |am na 20 tobacco
whi ch had been expanded by use of a high expansion process as disclosed in
Uni ted Kingdom Pat ent Specification No: 2 1606408A. The density of the
filler was 140 ng [err]. The predicted sidestream snoke conponent val ues in
Tabl e 4 were cal cul at Beefebaanettascgopsviiabssidantaermy smpkeacouposent
first, second and third control cigarettes in a manner as per detail ed
above in regard Y®leegatEetREegentagd| tnTapsengdyvaEeopempyEable to7ther om
Colums 5 to 7 of Table 4, s nergistic sidesbrean1snnke conponent reduction

effects were exhfHERRYLBGS aFPeofUPhecti §ir SpbLe LhEXCABFLRE SPatabbe 4,
e Che BB 8Pk ShPR0Eb EanE FDELELRE, GrIPDE' LaRie) 3 O
3 4 55 tobaé%o, whidh expangegrgghgagg §LgeigainNB§§¥rggp§nga
tobacco. The remaining 50% ef the filler was provided b§
unexpanded cut lamina tobacco. The density of the filler
was 212 mg em—-3. The predicted sidestream smoke
-/ componeﬁt values in Table 3 were calculated from measured
10 sidestream delivery values of first, second and third
control ciggrettes as per detailed above in regard to
cigarettes of Tablell. As may be observed from Columns
5 to 7 of Table 3, synergistic sidestream smoke component
reduction effects were exhibited by all of the cigarettes
15 the subject of Table 3. |
The cigarettes for which sidestreaﬁ emoke cdmbonent
values are presented ih Table 4 were comparable to the
k; - cigarettes the subjeét of Table 1 excepting that the
' former.cigarettes comprised a filler 6f'100% cut lamina
20 tobacco which had been expanded by use of & high
expansion process as disclosed in United_Kingdom Patent
Specification No. 2;160 408A. The density of the filler
| was 140'mg em-3. The predicted sidestream smeke
component values in Table 4 were calculated from measured
25 sidestream delivery values of first, second and third
control cigarettes in a manner as per detailed above in-

regard to cigareftes of Table 1. As may be observed



10 - st ream Conponent strean1Cbnponent Yields - ng [err] VYields -

ng [err] Paper Puff No. PMMNF

TNA CO PMANF TNA CO A 8.6 1.45 20.6 6.7 - 0.69 14.7. ;
14.0 S S S15 - B 10. 4 1.74 25.0 9.1 1.09 16.7 “&*
9.5 S S SC 9.8 2.0 19. 8 7.7 1.01 15.0 9.3 S

S S D 13.3 2.65 24.6 14.0 1.82 21.4 6.0 20

S SE = 9.5 1.95 20.7 7.3 - 1. P; 18.4 5.9.S S S
F -~ 7.5 1. 78 18.1 - 6.0 0.80 15.7 8.6 S S S 25 G

11.8 - 2.68 Wﬁ, Crlf:h'l&éles% 45 PYHL rable 42 Syner 1s§1° sidest %eﬁ in

Ci garettes for tream snoke corrponent va es are pres en

Table 5 were R eRpipdrnt) Tl Rid Wt At erd SXRERILEY bpahiihe

circunference of the former cigarettes was 17.0 mm predlcte

si destream snglfe thMRAFANe t4td!hd NsuRfe St %w@bwl £yl wied themsgeasured
si destream delivery values of first, second and third contr ol cigarettes in

a nmanner exception of the clgarettes comprising c1garette paper

5 D, for which the sidestream DPMWNF de11very was not

synergistic.
TABLE 4 -
_ o
1 2 3 4 5 6 7 8 -~
_ Predicted Side- Measured_side-_
10 stream CompOngntl' stream Co"m'p'on'ent1
paper rields - mg cig Yields - mg ci87" L 45 No.
PMWNF TNA CO ©DMWNF TNA  CO
A 8.6 1.45 20.6 6.7 0.69 14.7 14.0
S S S
15 B 10.4 1.74 25.0 9.1 1.09 16.7 9.5
. 8 8 S R
- - — - o
C 9.8 2.0 19.8 7.7 1.01 15.0 9.3
-8 s S -
D 13.3 2.65 24.6 14.0 1.82 21.4 6.0
20 - o - S S
E 9.5 1.95 20.7 7.3 1.05 18.4 5.9
- S S S
F 7.5 1.78 18.1 6.0 0.80 15.2 8.6
| S S S
25 G . 11.8 2.68 23.4 11.0 1.49 20.2 5.0

S - s 8




as per detailed above in regard to cigarettes of Table 1, excepting that in
this case the first, second and 10 third control cigarettes were of a.17.0
mm ci rxXunf erence. As may be observed from Colums 5 to 7 of Table 5,

syner gwsti c si destream snoke conponent. reduction effects were exhibited by
the cigarettes the subject of Table 5. The paper H nmentioned in Table 5 was
of an air 15 perneability of 1.0 Coresta unit and a substance of 22.3 ¢
[err]. Paper H conprised 1.3% cal cium carbeis~e and 13. 8% titani um di oxi de.

20 25 +-19- TABLE 5 1 2 3 4 5 6 7 8
Predicted Side- Medber edg8iredtest foarmwddeho sddes t ream amoBeETcompon efdtper
Yields - ng [err] Yields - ng [efr] Puff No. PMANF TNA CO PMMWF
TNA CO B - yaduespagg pregsgnted in Table 51¥ere compagadle to the S
H . 7.4 0.89 154 7.3 0.62 _14.6 10.7 S S S The

appar at us shown FPhABRTEELES20fhTRRIRad GISEDLInGuIthES tthe GdTSumieneanses of

t he above cited delivyeries
o% the former cigarettes was 17.0 mm. The predicted

5 sidestream smoké component values in Table 5 were
calculated frop'measured sidestream delivery values of
first, second and third confrol cigarettes in a manner
as per detailed'abéve in regard to cigarettes of Tablé

- l, excepting that in this case the first, second and

10 - third control'cigarettes were of a 17.0 mm circumference.
As may be observed from Columns 5 to 7 of Table 5,
synergistic.sidestream smoke component reduction effects
were exhibited by the cigérettes the subject of Table 5.

The paper H mentioned in Table 5 was of an air

15. permeability of 1.0 Coresta unit and a substance of

22.3 g m~2. Paper H comprised 1.3% calcium carbonate

and 13.8% titanium dioxide.

20
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of sidestream snoke conponents conprised a Filtrona (Registered Trade Mark)
302 linear snoking machine 7, a port of which is designated by reference
nuneral 8. At each port of the snoking machine 7 there was vertically -

di sposed an open ended, glass fishtail chimey, that associated with perft 8
bei ng designated by reference nuneggl 9. In Figure 3 dinensions-a and b are
410 mm and 80 mmrespectively. In Figure 4 internal dinmension (dianeter) c.
‘is 24 mmand dinension d is 22 meaBLBnsversely di sposed above chimey 9
was a pre-weighed Canbridge filter pad 10. The item designated by reference
nuneral 10" is a Canbridge filter pad utilised in the nmeasurenent of

mai nstream snbke co&ponend deliferies.5 A tuBe 11 edtended Bromthe upper
-20- sideof the filter .pad:.10 to . a gas-flow neter 12, from which meter 12
a tube 13 extended to_a gas punp 14. Connected to the pipe 13 by inlet and
outl et tubes 15, i%r%ﬂécgﬁd gi@ared cMepsura@ndifiee anal yser 17 enbodying 5
an internal_gas ci$® %Fi%ﬂmg $ntnot SEFSAR) CorROBEBEAt i on of the Figure 2
appar at us, %be¥héyﬂﬁ'@?nfnﬁ i 690! stieleseanPgnbke-donBBhénNodel i veries
of a cigarette 18—s+oked—at—tho—port—8—of—tha—sABki-Rg—achine 7, the punp
14 was set to prov%ﬁﬁﬂth%Qx/fateothrgﬂgﬁFloTNxhjnnsx 9, tube 11 and tube

13 of 2.0 litres p

B 7.6 0.88 15,3 6.1 0.79 14,0 8.8

H 7.4  0.89 15.4 7.3 0.62 14.6  10.7
s s s

The apparatus shbwn.in Figure 2 Qﬁiéh'was used in
.making thé determiﬁétibﬁs of tﬂe above ¢ited deiiveries
of sidestream smoke qémponénts,géﬁpfised a?Filtrona
(Registerelerade.Mark) 302 iinear-smqking.machine.7, a
port of which is desi§na£ea by.refergnée numeral 8. At
each port of the smbkiﬁg.machine 7;tb§re ﬁas_vgrtically
disposed an open-enéed, glass fishtail chimney, thét
associated with port 8 being designéted by reference
numeral 9. In Figure 3 dimensions a and b are 410 mm and
80 mm respectively. In Figure 4 internal dimension
(diameter) c is 24 mm and dimension 4 is 22 mm. |
Transversely disposed above éhimney 9 was a pre-weighed
Cambfidge filter pad 10. The item designated by
reference numeral 10°' is a Cambridge filter pad
utilised in the measurement of mainsﬁream smoke

component deliveries. A tube 11 extended from the ﬁpper



During the smoking of the cigarette 18 under standard snoking conditions at
the port 8 the sidestream snoke emandting fromthe cigarette 18 passed up
the chi“mmey 9 to the filter pad 10. That portion of the snoke not 15
deposiwed at the pad 10 or on the interior walls of the chimey 9 passed

t hrough tubes 11, 13 and a sub-sanpl e thereof passed through the carbon
nonoxi de analyser 17 by way of the inlet and outlet tubes 15, 16. Wen the

snoking at port 8 of the cigarette 18 and 2Q obwo identi cal

cigarettes had

been conpleted, the pad 10 was re-wei ghed. Fronlthe wei ght so determ ned
there was subtragigd beetael Gh.m%br\'\?_l_ahtlooﬁzot hegRad f10w hd4ert QZ%O‘fQ'oﬁnhe

wei ght of total particulate matter

PM de- posited on the pad

The pad

10 was then extrapien motert h2aa eubeagBi agteadeanto RArgasnpam@ 1f4Qr
exanpl e. The extract 'so obtain was anal ysed by gas chromatography to
determ ne the anComhectédntootheepapd W3t by depesi aad outlet2tubes flse pad
10. The sumof the weights so determ ned of nicotine and water was
subtracted. from 1@8evagosr kpfiraveddcgrbonnmmonozideyadelyseirndd eabgdyiok.
TPM deposited on the pad 10,.- thus to glve t he wei ght of PMANF t here

deposited. 55 an interneir gaF eireH
extracti ng sol vent, propan-2-ol for _exanpl

aéﬁPRn@VNO 9tr5#9!a)mﬁth an
A portion of the extract so

e.
obt ai ned was anal ysedIByoBgEaEhPBnREogPEpAyBUre 2 apparatus, for the

determination of sidestream smoke component deliveries of

a cigarette 18 smoked at the port 8 of the smoking machine

R./

7, the pump 14 was set to provide a flow rate through

10 chimney 9, tube 11 and tube 13 of 2.0 litres per minute.

During the smoking of the cigarette'ls under standard

smoking conditions at the port 8 the sidestream smoke

emanating from the cigarette 18 passed up the chimney 9

to the filter pad 10. That portion of the smoke not

15 deposited at the pad 10 or on the interior walls of the

chimney 9 pgssed through tubes 11, 13 and a sub-sample

thereof passed through the carbon monoxide analyser 17

W, ' by way of the inlet and outlet tubes 15,

16.

When the smoking at port 8 of the cigarette 18 and

20 two identical cigarettes had been cbmpleteﬁ,-the pad 10

was re-wéighed. From the weight so determined there was

subtracted the'originalfweight of the pad 10, thus to

give the weight of total particulate matter (TPM) de-

posited on the pad 10. The pad 10 was then extracted

25 with an extracting solvent, propan-2-0l for example.

The extract so obtain was analysed by gas chromatography

to determine the amounts of nicotine and water-deposited



to determine the anount of nicotine deposited on the interior walls of the
chimey 9. The weight of nicotine 10 so determ ned was added to the

- weight of nicotine deposited on the pad 10, thus to give the total weight

" of sidestreamnicotine produced fromthe three cigarettes, which wei ght_#as
divided by three to give the weight of sidestream nicotine per cigarette..
15 The other portion of the extract obtained fromthe rinsing of the
chimey 9 was anal ysed by an ultra vi ol et=2lchni que, in which as a standard
was enpl oyed a portion of the above referred to extract obtained fromthe
pad 10, to deoar fhee pade l@npoufheofsunMai- theporgighit 9 rse hde bOrmimedrobr

wal I's of the chimey 9. The weight of PMWWF so deternined was added . to -the
wei ght of PMANEcoidnghand #etermWesd SURIRAAted frm hehgabave memtioredive
the total weight of sidestream PMANF produced fromthe three cigaréttes,

whi ch wei ght GH&vAMGtAdGad) % Kot R FIBRh L hcl R tdBpOst B 1 PR aFRPMAKF
P L8Rt e S oe! S SR G e it PSR HEnd o LR S
oLl OB St 0o, SRS B S lon i SRR T 0
density of saggtrac;ing_solvent,_propagfz-OJ for example. A portion of
.the extract 8o obtained was ana1ysed,b& gas chromatbgfapﬁy
to determine the amount of nicotine deposited on thé |
interior walls of the chimney 9. The_weight_of_nidotine_ '“—’
10 so determined was addeduto-ﬁhe.weight of nicotine deposited
~on the pad 10,_thus_to gi#e,the;tqfal weight-df sidestregm
nicotine produced from the three qigarettes,;which wéight
. was divided by three to give the weight of sidestream |
~nicotine per cigarette.

15 The other portioh of the extract obtained from the
rinsing of the chimney 9 was analysed_b§ hn ultra violet
technique, in which as a standard was employed a portion
of the above referred to éktract obtained from the pad o i;i

' 10, to determine the amount of DMWNF deﬁosited on the |

20. interior walls of-thejcnimney_Q._ The weight of PMWNF so

determined was added to the weight of PMWNF, as above

- determined, deposited on the,pad 10, thus to give the
total weight of sidestream PMWNF produced from fhe three
cigarettes, which weight was divided by three to give

25 the weight of sidestream PMWNF per cigarette.

| The sidest;eam_smoke CO yield per cigarette was

determined from data obtained from the analyser 17.



snoking material in said rod being in a-range of about 100 ng cm to
about 260 ng [err], said snoking material conprising at |east about 20% by
wei ght—of expanded tobacco, the air perneability of said w apper being

not mage than about 7 Coresta units and said snoking.article, when snoked
under standard nachi ne snoki ng condi.tions, providing not |ess than six
puffs and yi el ding not nore than about 17 ng total sidestream PMANF and not
nore than about 35 ng total sidestreanpgacbon nonoxide. 2. -~ A snoking
article conprising a snoking material rod, which rod conprises snoking
~material and a paper w apper CircunsCLADMSg said snoking material, the.
density of said snoking material in said rod being in a range of about 100
ng [err]1to abousm@kingy petitlesaomprivkngga namekinyg cmabersahg abd| east
about 20% by. wei ght of expanded tobacco, the air perneability of said

wr apper- bei ngwhichhzodaagupoises smoRdngomateniahi apdaadpened sWoRppgr
article, when snoked under standard machi ne snoking conditions, providing
not . | ess thahrcupscrpbing sajddsppkingngakeriaby ctheadenpbty of saidot al
si destream PMANF, and not nore_t han abqut 35 total sidestream carbon
monoxi de  wi t fBakinghemaggrdals 4 saidt Frdt PeAngoln asgppge ofpzabout

article. 3. 4 665 Rs' af~3" LoCuBodt 568" Mglcn™3 T LaTh eRbKEng " "RRELE1A]®
comprising at least about 20% by weight  of expanded
tobacco,. the air permeability of said wrapper being 'not
more than about 7 Corésta units and said smoking article,
when smoked under standard machine smoking conditions,
providing not less than six puffs and yielding not more
than about 17 mg total sidestream PMWNF and not more than
about 35 mg total 'sidestream carbon monoxide.

2. A smoking a:ticlé comprising a smoking material rod,
which rod comprises smoking material and a paper wrapper
circumscribing said smoking material, the density of said
smoking material in said rod being in a range of “about

3 to about 260 mg cm'3, said smoking material

W, 100 mg cm~
comprising at 1least about 20% by weight of expanded
tobacco, the air permeability of said wrapper being in
the range of 10 to 20 Coresta units and said smoking
article, when smoked under standard machine smoking
conditions, providing not leSs than six puffs and
vielding not more than about 17 mg total sidestream PMWNF

and not more than about 35 mg total sidestreah- carbon

monoxide without the need for ventilation of said

* c L M s . *



circunference of said snoking material rod i$ within a range of ©20 nmto 30
mm 4. A snoking article as clained in daim1l, 2 or 3, wherein the
circunference of said smoking material rod is within a range of 10 mm to
20 mm 5. A snmoking -article as clainmed in Claim 4, wherein the™
circunference of said rod is within 3s3range of 12.5 nn1to 20 mm 6. A
snoking article as clained in any one of the preceding clainms, wherein
sai d snoki ngreageei,al conprises at .|east 30% by wei ght expanded tobacco.

7. A snoking article as clainmed in any one.of the precedi ng cl ai ns,
wher ei g, sai | smpREfgdalreRedeo aiss c1aamed@cin Gligh hashegn whieiidede as to
provide an increase inf illing value of at |least 75% 8. A snoki ng

article as chacumfiereneey ofe safid smokinegc aditegialairss isvheridiimsaial
expanded tobacco has a bulk density in a range of 100 ng [err] to 175 ng

[err]. 9.  rangeokEngOammi toe3@smgl.ai med in any one of the preceding
clains and being a cigarette. 10. A snoking article as claimed in Claim.

1, whéseind saplingt psticle asniclpimed in Claim 1, 2 or 3, wherein

~ the circumference of said-smoking'material rod 'is within

;a;range_pf.JO-mm-to_ZO mm.
5. A smoking article as c¢claimed in Claim 4, wherein the

circumference.of'said rod is within a range of 12.5 mm to

. 20 -mm,
6. A smoking article as claimed.in'anyione of the preééding
claims, wherein said smoking material comprises at 'leaét
30% by weight expanded tobacco.
7. A smoking article as claimed in any oné'of the precedihg
.claims, wherein.said expanded tobacco is tobacco which -
has been expanded so as to provide an-increase inf illing
value of at least 75%.
8. A Smoking-article as claimed in any onegof'the"precéding
claims,;whérein said:expanded'tobacco has a bulk density ' _“ii

3 3

in a range of 100 mg cm™> to 175 mg cm™ .

9. A smoking article as claimed in any one of the preceding
- claims and being a cigarette.

10._'A_ smoklng article as claimed in Claim 1, wherein said

.article_is.ventilated;

* c L M §. *



