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22092269 | MPROVEMENTS RELATI NG TO SMXKI,NG ARTI CLES The invention the
subject of this application relates to cigfrettes and sim | ar snoking
articles. :

cigarettes which exhibit |ow deliveries of 5 sidestream snoke conponents.®

Thus according to the teaching of United Kingdom Patent Specifi [ £
094 130A cigarettes conprising cigarette papers having air pern@i@:Qz&%

due to viscous flow ofiMwROVEMENTSaREBACONGSTO BMOKINGNARPACEEsAL| 0 of
0.08 to 0.65 cm[err] IO where Do signifres the coertrcrent ofr diffusion of
oxygen through nitrogen in paper and t signifies the thickness of the
cigarette paper, exhibit low. deliveries of total particulate matter, water
and nicotine free (THd\NAvemhitomi tbei awbjacthefstbiést apphication Felates A
further approach to the obtai nnent of |ow conponent deliveries in the
‘si dest r eam sni¥Re cdfgagieftes tand | similanyswekingngreigdestt e papers
conprising one or nore sidestreamreduci ng conpounds. In United Ki ngdom
Pat ent Speci fi cati dn Dgmber 10 gppDROLEREE have Beer| sugeestedationdh® to
cigarette papers conprising one or nore of the gongoynds of .t he group
RoRLge!
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2 094 130A cigarettes comprising cigarette papers having

“air perméabilities due to viscous flow of not more than (T
3 Coresta units and Do/t ratios of 0.08 to 0.85 cm sec-l,
where Do signifies the coefficient of ditfusion of oxygen
.through nitrogen in paper and t éighifies the thickness

of the cigarette paper, exhibit low deliveries ofufotal
particulate matter, water and nicotine free (PMWNF), and
nicotine in the sidestream smoke;

A further approach to the obtainment of low component

‘deliveries in the sidestream smoke of cigarettes is by

way of using cigarette papers comprising one or more (_
sidestream reducing compounds. In Upited Kingdbm Patent
Specification No. 2 139 869A there is a disclosure relating

to cigarette papers comprising one or more of the compounds

of the group'consisting of lithium hydroxide, aluminium
hydroxide, calcium hydroxide, potassium formate, sodium
formate and sodium acetate. The total particulate matter

in the sidestream smoke which emanates from cigarettes
comprising such papers is reduced by at least 30% compared

with a comparable cigarette comprising a conventional



-2- cigarette paper. Another exanple of- the use of sidestreamreducing
conpounds is disclosed in United States Patent Specification No. 4,231, 377,
accordi'ng to the teaching of which nagnesi um oxi de and an adjuvant salt in
conbi-fration 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 materi al rgp, whi ch rod conprises snoking

materi al and a paper wrapper circunscribing“aid snoking material, the

density of S do KRS Bafiort Uottel CHAREO! i U Ol RO 0.

ng [err] to abou sal noki ng conprising a

about 20% by wel.glthcd Eeéeaseﬁﬁahotiacaqsc&@s%wi%o 1 SRR Ul

retardant and said snoKing article, when snoked under standar I ne

snmoki ng condi ti gpgciRieditdoRINBRL 4,23 319 Ncediding ¥ thEkIfidg of
"standard nmachi ne snoking conditions” 20 refers to Coresta standard nmachi ne

snmoki ng condi ti @Agchameghesignt oxvdecand 32 A juvant fsadit WD coriHiStion
duration is taken every mnute. Snoking articles in accordance with the
subj ect i nvept i aneshngbgppratedaliny cdgareitite Wapersswked under 25 standard
machi ne snoking conditions, a total yield of sidestream PMANF not exceeding
about 17 nmg' per snDEtngs an object of the subject invention to provide
improved low sideétream'cigérettes oi similar low sidestream
smoking articles.
N 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 émoking material compriéing ai least
15 about 20% by weight of expanded tobacco, said wrapper
comprising'a burn retardant and said smokihg artiéle,
when smoked under standard machine smoking conditions,
providing not less than six puffs.
. As used hereih-"stdhdard“machine-smoking csnditions"
20 refers to Coresta staqdafd'méchihe smoking conditions,
according to which a 35 cm3 puff of two éeconds duration
is taken every minute.- |
Smoking articles in accordance with the subject
invention should preferably exhibit, when smoked under
25 standard machine smoking conditions, a total yield of

sidestream PMWNF not exceeding about 17 mg per smoking

article, mope'preférablyinot'exceeding:about 15 mg and



s B

article, nore preferably not exceedi ng, about 15 ng.and -3- even nore
preferably not exceeding about 10 my. Snoking articles in accordance W th
t he subj ect invention should preferably exhibit, when snoked under standard |
machi ne snoking conditions, a total” yield of 5 'sidestream carbon nonoxide
(CO not exceedi ng about 35 ng, nore preferably not exceedi ng about 30 ngy
and even nore preferably not exceedi ng about 20 ng. Snoking articles in
accordance with the subject invention-shgid preferably exhibit, when
snmoked under 10 standard machi ne snoking conditions, a snoking materi al

consunpti on g@ehhfioiret Predeiratlel indts mewp@goamuabwtméo% of the total
snoki ng materi al ‘consunption, i.e. the conbi ned snoki ng materi al

consunption in thgmokiag- p,u-fﬂ‘lqa@rs dds avubrdudde with sthe MbuBjecef erably,

15 the inter-puff snoking material consunption should not exceed about 40%
of the total iarehitignmsheula prefeambloexndbiygmwien espokéérabdgr shoul d
not exceed about 30% of the total snoking material consunption. In snoking
articles accsmdnﬂgrﬂomanalq@wamﬂﬁlmﬂ)cdnﬂkﬁﬂ¢mﬁhsth@hglnnieldabfnot bei ng
" expanded tobacco preferably conprises |eaf tobacco,.suitably i

~ convent i obal sédestrepsy cegin mpRORidE &Q%hdﬂﬁhﬁﬂﬂ€@ﬂ15ﬁ1ﬁbOEﬁd3§r stem

tobacco. Snoking material not bei ng expanded tobacco may conprise a
reconst|tute@gboBQEGOPEPferably not exceeding about 30 mg and even

more preferably not cxceedinghgbopt 20 mg.

| _Smokihg"articles in accorcance;with_thc subjcct

invention should preferably exhibit, when smoked under Q)
10 standard machine smoking condi;;ons.,a.smoking material

_cocsump;ioc_in.tpe inter-puft ocriods:not exceeging

about 50% of the total_smoking_matc?icl consumption,

i.e. the combined smoking material consumption in the

_inter-puff periods and in the puffs. Moﬁe_p?cfergbly,
15 the inte:;pugt_smoking:material_cocsgmption should not

exceed about 40%Eof the total smoking material

consumption and'even more preferably should not exceed

about 30% of the total smoking material consumptlon.

In smoking articles. according to the present

Zoﬁ;invcpt;ogﬂsmoking materigl_not be;ng_equnded tobacco

preferably comprises leaf tobacco,“ggitably,in_.

conventional cut filler form. ' The leaf. tobacco may be

lamina and/or s;em.tobacco._ Smoking material not being

expanded tobacco may comprise.a_reconsxituted_tobacco or
25 a t0baccorsubstitute.. |

‘The expanded tobacco may be lamina and/or stem

tobacco. The eipanded tobacco_is“aQchtagcously.a lamina



25 a tobacco substitute. The expanded t-obacco may be | am na and/or stem

t obacco. The expanded tobacco is advantageously a | am na -4- tobacco
the product of a tobacco expansion process whicth is effective to provide a
‘hi gh Yegree of expansion in tobacco subjected to the process. High
expansi on processes are disclosed, for exanple, in the specification 5 of
United States Reissue Patent No. 30,693 and in United Kingdom Pat ent

Speci fications Nos. 1,570,270 and 2 160 -408A. By t he use of high expansion
processes, tobacco expansion values, in terns of filling value increase, of

from about, typisahk¥o 8% %%dgﬁé‘%nolfp o qh@meo %&&dﬁa}bgas&%aéﬁ%iﬁ%du |

Tobacco whi ch has been subjéected to a high expansi on proce ave a

bul k density of jsf gesesdinke tof ppovileutla HGn Wdgg'edd _&%aégmﬂsi%j{p [err]

as neasured using a Borgwal dt Densineter. The proportion of the snoking

mat eri al accountebadbof subjeceedandedned roredss. PHfgh d¥pamdideast about
30% by weight. As will be apparent to skilled-in-the-art addressees, if the

expansi on of thprezessdsdarebddseliosed!, £drowzampde, iiln e EpdciPiidarion

that the proportion of the 20 snoking material accounted for by expanded

t obacco apprdacbésPndteds San tes0REisanel Ratentr Naw, @A rand b rUnited

retardant” neans a :

- Kingdom Patent Specifications Nos. 1,570,270 and 2 160
408A. By the use of high expansion processes, tobacco
expansion values, in terms of filling value increase, of

W, from about, typically, 75% and even up to about 125%

10 may be obtained. Tobacco which has been subjected to a
high expansion process may have a bulk density of, for
-example, from about 100 mg cm~3 to about 175 mg'cm°3,

. as measured using a Borgialdt Densimeter.
The proportion of the smoking material accounted
15 for by expanded tobacco is préferably at least about-
-30% by weight.
As.will be apparent to skilled-in-the-art addressees,
_if the expansion of the expanded tobacco is of a ‘low
- order, it may be required that the proportion 6i-the

20 smoking material accounted for by expanded tobacco
approaches, or is at, 100%."

As used herein, the term "burn retardant" means a
. substance the inclusion of which in or on a paper
wrapper of a smoking material rod effects a reduction

25 in the smoulder rate of thé smoking-material';od. It

is to-be understood that "burn retardant” refers to the

use of two -or more such substances,_as well as to the



substance the inclusion of which in or, on a paper w apper of a snoking
material rod effects a reduction 25 in the snoul der

rate of the snoking.

material rod. It is to-be understood that "burn retardant” refers to the

use of two or nore such substances,” as well as to the -5- use of a

" single such substance. Anong the substances which can be used, singly or
conbi nation, as burn retardants are al um ni um anmoni um sul phat e,
di - ammoni um hydr ogen ort hophosphat e, ngonlun1di hydrogen ortho- 5

phosphat e and sodi um di - hydrogen ort hop

ibgc;lzgg ggr.?@fegcﬁtéfgf&néfe £Qcnth pRYGBASES gt t%sébls%tseaﬂcb@'on

1 Lhium br Orficer, B gééuﬂ%ééo%ﬁﬁglggggﬁfihuﬂbﬁ 1fakden, 10s HRGHCS! UM

anf nt unt’p ate ca C|un1p Osphat e, pot assi um

al m&m £l @Pét Eluﬁi‘hﬁhﬁ”h&lﬁbaliﬁhe suTPERLE U RiS dmpiddlifumnd

sodi um car bonat e. Waf er sol ubl e substances used as burn retardants are

preferably aprid&end CoftiEophospRa tEFPEMmbA 1AAVAUBYEPogedl 6 thid -
subst ance used as a burn retardant

chl ori de,
silicate,

Zl nc

nrum oor a CI um amoni um

rom de,

If a
is * not water sol uble, the substance

is suitalyy prtskshd te poRdesod ouin ai~aydirbken o thophpapdia telr Niogthatur i ng

the paper

maki ng process.

WAt er sol ubl e burn retardant substances may be

applied to tdubspeqeces owgiokr eabobd ngeﬁOs.svvbucrh sem’aakllapt&aefmrnaiheexceed

about 20%

10.

. calcium phosphate, potassium silicate, ‘aluminium sulphate,

15

20

25

Non wat er
purposes of the subject invention include bor1c acid

-aluminium borate, calcium borate, ammon1um~bromide,

lithium bromide, magnesium bromide, ammonium chloride,

magnesium chloride, ziac chloride, aluminium phosbhate,

calcium sulphate, magnesium sulphateaandrsodium;¢arbonate.

Water soluble substances used as burn retardants

.are ‘preferably applied to the wrapper paper in aqneous

solution. - If a substance used as.a burn retardant is -

not water soluble, the substance is suitably-dddéd'in

powder form as a filler to the paper -tfurnish during the

paper making process. Water Soluble burn retardant

substances may be*aﬁpliéd-toithe'paﬁér?toigivelé*loading
which suitably does not exceed about 20%. ‘Non water

soluble burn retardants may be présént at ‘a loading

level of up to about 30%.

-Wrapper-paper for=use in smoking articles according
to the subject 1nventibnimay comprise, in addition to a
burn retardant substance or substances;'t*sidestream'

reducing filler substance such, for example;-as ‘aluminium

-hydroxide,:lithium:hydroxidé or magnesiumﬁhydfoxide.

in

osphate. O her substances which can



sol ubl e burn retardants nmay- be present at a‘'loading |evel of up to about
30% Wapper paper for use in snoking articles according to the subject
|nveq~}on may conprise, in addition to a 25 burn retardant substance or
substances, a si destreamreducing filler subst ance such, for exanpl e, - as
alun1n|un1hydrOX|de l'i t hi um hydr oxi de or nagne5|un1hydroxide. - 6-
Suitably, the air perneability of wapper paper for use.in snoking articles
according to the subject invention does-not .exceed about 20 Coresta units.
The air perneability of a paper is expresseﬁ in Coresta 5 unlts as the

centimetre of the paRsttFRTEnotheniis HptieBBRITEy 3 ¥EAHMS B, Bhrence o
1.0 X hopascal ¢ RNGLETL bYaRBEPHE, ELBRRTERCBRREI ERTE> R C e },gﬁ g

i nterl ocking ne Bres res are us y S\ib

whol I'y or mmai nlynfﬁtyées& E5Ph6% ekEEG& abBELSSH VorRshar un}f:gsl

filler, calciumc onate exanple. Openings in t e fibr natrlx

are of the Ordedinpérxﬁéiﬁilinﬁ'eofV\ﬂ' Pbpébnﬁﬁséﬂgrb%s%ﬁmﬂn @@Mﬁd 15
with the thickness of the paper (usually 20 to 5 err] and the flow of air

t hrough suchs opgmi t@sasSstevensedtbyfvasequinf eusae. cHQ\tﬁ.iﬂtrédlen paper is
~perforated after the paper meking process, the perforations are
‘which passes through one square centimetre of the
paper in one minute at a constant pressure difference
of 1.0 kilopascal.
Inherently porous cigarette paper consists of an
10 interlocking network of fibres, which fibres are usually
substantially wholly or mainly cellulose fibres; inter- .
spersed with particles of a filler, calcium carbonate
for example. Openings in the fibre/filler matrix are of
the order of 1 ym wide, which dimension is small compared
15 with the thickness of the paper (usually 20 to 50 pm)
and the flow of air through such openings is géverned
by ViscouS'forées. However, when paper is perforated
K~) o after the paper making process, the perforations are
‘relatively large, usually having width dimensiéﬁs of
- 20 the same order of magnitude as the paper thickness, and
the flow of air through such perforations is governed
by inertial forces.
- It is thus to be observed that when the permeability
of a perforated paper'is‘determined in accordance with
25 the Coresta permeability determination method, the
permeability value obtained will comprise the sum of

the_permeability_due to viscous flow through the openings



relatively | arge, usually having w:dth_di mensions af 20 the sane order of
magni t ude as the paper thickness, and the flow of air through such
perforations is governed by inertial forces. It is thus to be observed Qgpt
when the perneability of a perforated paper is determined in accordance ™
with 25 the Coresta perneability determ nation nethod, the perneability
val ue obtained will conprise the sumof the perneability due to viscous

fl ow t hrough the openings -7- inherent fromthe paper maki ng process and
the perneability due to inertial flow thfdugh the perforations. A paper

berforated. ARBSSERET firiq?ﬁrﬁtg% eé%x‘??n%%%ﬁ BROP8 PreRd e pirEaRs T,
hol es, Iarge 'n%rt'ﬂeJ#fW% ﬁ hI % pgbggtggxsbe reB?%rgd to as

pi nhol es. Pap © of° |one ons tron may resul

oL oupy HALAA8 %agflzﬁgﬁtg%&%;@?@“baﬁeaﬁsﬁgt cEERSicy 20
[err] 15 if,Aalithduih aiee pérf)ap@teécnemeegsaaéﬁdcbﬂp&hgefsl OWipNg ai r
5 addition to the small, viscous flow holes, larger
inertial flow holes, which latter holés may be referred
to as pinholes., Paper of this last mentioned construction
may result, for example, from a defective.paper'making
technique._ _— _ IR ‘;)
10 - -The_total air flow through a paper may be expressed
asi-
'Q = ZAP = Z'A(P)R
where
is the air flow (cm3 min-1)
15 - ‘A 1is the area of paper (cmz) exposed to the.fiowing
air . B
‘P is the pressure difference across the paper
(kilopascals) e \):
Z 'is“thé pérmeabiiity-Qf the-papetldue:té.viscous
20 flow through the.openings 1nhereht:£romathe paper
making process in Coresta units.(cm”minﬁl
kilopascal-1l)
Z' is the bermeability-of the paper due to intertial
flow through perforations and/or pinholes (cm
25 . .- min=-1l kilopascal-l) and -
'an  is a constant for azgiven_set-q£~perfotation bolés

or pinholes; where 0.5<n <'1.0, the exact value



P is the pressure difference across the paper (kilopascals) Z is the
pernmeability of the paper due to viscous 20 fl ow t hrough the
openiyngs inherent fromthe paper making process in Coresta units (cmf[err]
kil opascal [err]) Z is the perneability of the paper due to intertial flow
t hrough perforations and/ or pinholes (cm 25 [err] kilopascal[err])
and n is a constant for-a given set of perforation holes or pinholes where
0.5[err] n< 1.0, the exact val ue of n dgpending on the size of the

-

perforations or pinholes. The total perneability of a paper conprising

perforations and/or pi ngel gsdggeﬁéiﬁg_zo)a A Ts'l%ér eolfatﬂ'_h\ée &ﬁ/@ﬁﬁs Zo!and

Z' for a given such paper can be obtained by neasuring the f airr
thorugh the paper at a penhh@le@f, pressure differences across the paper and
nunerically regressing the QP data in the above equation using a val ue of
n in accordance withThéeetotal permeabillieylofpar paper @uagrididgs in the
paper. It is to be understood that the value of 20 Coresta units recited
above in rel atiperforahionsappdy/oropisholiesy is (iZcHed 'gc amdlithe treltdtcive
subj ect invention refers to the perneability of the wappers due to viscous
flow 15 It §ilvalwues 8€ &gpprdciéat £art Ragiven Suehn\papeiblorr dre obtained

by measuring the flow of air thorugh the paper at a series
of pfeSsurg differences écross the paper and numérically
- 'regressing the Q/P data_in the above equation using a
N : value of n in accordance with the mean size of the
10 - perforations/pinholes in the paper.
It is to be understood that the value of 20 Coresta
units recited above in relation to the wrappers of
'smoking.afticles-according to the subject invention refers
to the pe:meability-of the wrappers due to viscous flow.
15 It will thus be appréciated_that-it'is conveivable for
a wrapper of a smoking article according to the subject
invention'io have a total pérmeability, i.e. the
W R permeability_determined using the Coresta permeability
. determination method, exceeding 20 Coresta units should
20 the wrapper comprise perfordtions and/or pinholes.

The length of smoking material rods of smdking
articles in accordance with the subject invention is
preferably not less than 45 mm and is advantageously at
least 60 mm.  The smoking material rods are preferably of

25 wuniform croés-séctional shape and dimensions throughout.
the lengths thereof. 1If, as is commonly -the case with

cigarettes and like smoking articles, a smoking material

-



a wrapper of a snoking article according to the subject invention to have a
total perneability, i.e. the perneability determ ned using the Coresta
perneability determ nation nethod, exceeding 20 Coresta units should 20 —,

o’

the wrapper conprise perforations and/or pinholes. The length of snoking™
material rods of snoking articles in accordance with the subject invention
Is preferably not |ess than 45 mmand i s advantageously at |east 60 nmm -
The snoking material rods are preferably _@f_ 25 uniform cross-sectional
shape and di nensions throughout the lengths thereof. If, as is comonly the
case Wth cigpsgt bgsaaBmokikg 8FKicl@ A iad W rdadh SO EW RS eshBlect 'od
of a snoking article in accordance with the subject invention is of a

uni form ci rcul AvefiE06a- $6CHIFOR, ubAF ot GiFNAIE crisdled OfonBythe I N a
range of 10 mmto 30 mm \Whereas significant and comrercial ly useful

si destream 5 sipéamfedencieonfadnenrage may dd dba akimgecof f 1OMA ok 5g
articles in accordance with the present invention when the rod _
ci rcunferencemms 2Bheréasnsignddicamtalansi clommbruiiakly wsefaD Sbdedtacand.
when the rod circunference is below the 25 + 5 mmrange down to 10 mm
Preferabl Y5 1smeke reduetiegnhrdvantasss ansitey ke tohtained chromngmokivge
subj ect invention is not less than 12.5 nm Wen snmoked under standard
machi ne sroki #GtEehEst 1BnRCCORIRNGE Fitthcthe Dregant dipventien vhenrsubj ect
I nvention adantagegusL¥ Br%vide not, 1 ess than seven‘guffs and nore

. the rod. circum

10

15

20

25"

erence: is 25 + 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 circumference of smoking articles according to
the subject invention is not less than iz.s.mm.

.~ When smoked under standard machine smoking conditions,
smoking articlesfin.accordance with,theesubject'in%ention
advantageously prdvidé-not less than seven puffs and more
preferably not less than eight puffs. -

-_-Preferably, smoking articles in accordance with the
subject invention .comprise filter or mouthpie¢e=means
attached to the smoking material rod Qt.one end thereof.

Smoking-arttcles in“accordance-withuthe¥suhject

.invention=may'incorpprate ventilation means.

If'iS'conceivable'ghat-in smoking articles in
accordance with the subject invention the paper used for

the wrapper could be-other than orthodox paper.. It

~.might, for‘éxample;-be a reconstituted;tobgcco_sheet

material.

... In order to further the understanding-¢£ the subject

‘invention, examples according thereto,will_now.be described.

o/

\)

1



15 preferably not |ess than eight puffss Preferably, snoking articles in
accordance with the subject invention conprise filter or nouthpi ece neans
attached to the snoking material rod at one, end thereof. Snoking articles
in accordance with the subject 20 invention nay incorporate ventilation
means. It is conceivable that in snoking articles in accordance with the
subj ect invention the paper used for the wapper could be other than

ort hodox paper. It mght, for exanple, be_agteconstituted tobacco sheet 25
material. In order to further the understanding of the subject invention,

exanpl es according tpegare Wi blf naw Geadeags bhedeof shbws b Gigarktde t he
drawi ngs hereof shows a cigarette with a tipping wapper thereof partially

unw apped, .Fi guwetR shovppidgagrapperi takelreofapeartdald yusmdrriappesaki ng
determ nations of deliveries of sidestream snoke 5 conmponents and Figures 3
to 6 show, di agFigunei 2abhowsa fiisgrammagliicaldy ,f apparg jus used time
apparatus shown in Figure 2; Figures 4 to 6 being views on Figure 3 taken
in the directi onzskbhgadetecminapions cfr depdreiriesy of-sidesitriean) smoke
There was produced a cigarette 1 according to the subject invention

consi sting o% a9@@§9¥%@g§ f#Bd Figyres BetGt § §pog4 hagrenpadiicaldyor &nce

of 24.82 mm and a 20
fishtail chimney forming part of the apparatus shown in

Figure 2; Figures 4 to 6 being views on Figure 3 taken
in the directions of arrows A, B and C respectively.

N : EXAMPLE I

- 10 There was produced a cigarette 1 according to the
subject invention consisting of a cigarette fod'z, of a .
length of 64 mm and a circumference of 24.82 mm, and a 20
mm long cellulose acetate filter 3 attached to the rod 2
"by means of a tipping wrapper'4a The rod -2 comprised

15 an all lamina cut tobacco filler: 5 wrapped in a
circumscribing cigarette paper wrapper 6. The filler 5
was 80% cut lamina tobacco which had been expanded by
‘use of"the'high expansion process known as the DIET
process. The density of the filler 5 was 159 Ag'cm-3.

20 'The:cigarette paper of wrapper 6 was of an air permea-
bility of 9 Coresta units and a substance of 27.1 g m-2,
The cigarette paper contained 23.7% of a calcium
carbonate filler. A burn retardant solution of 4 parts
of ammonium di-hydrogen orthophosphate and 1 part of

25 di-ammonium hydrogen orthophosphate had been applied.
to the wrapper 6 to provide a 14% loading thereon.

When cigarettes as per cigarette 1 were smoked under



mm | ong cel lul ose acetate filter 3.attached to the.rad 2 by neans of a

ti pping wapper 4. The rod 2 conprised 15 an all |lamna cut tobacco filler
5 wapped in a circunscri bing cigarette paper wapper 6. The filler 5 wa ‘
80% cut | ami na tobacco which had been expanded by use of the high expan¥fon
process known as the DI ET process. The density of the filler 5 was 159 ng
[err] 20 The cigarette paper of wapper 6 was of an air pernea- bility of
9 Coresta units and a substance of .27.1 [err] The cigarette paper

contai ned 23. 7% of a cal cium carbonate filler. A burn retardant solution of

4 parts of. aguppi di.- - Qs At : : | 3 anmoni um
hygrogen ort%’ggﬁgggﬁakg%gggg%gﬁ%yﬁ%%ﬁ%% ?})B‘Z%é%ﬂ%tégéprgé/?de a I121%

| oadi ng ther ggRe ‘i\@ﬁE_tﬁi 92" 8! hRS ThePUveTaPW Adtall YEELa§P&ed under
standard machi ne snoKing conditions to a cigarette rod butt [ength of 8 nm

the average togareXtite! 63 RAdedtgwati IPUMWNF St B0 aer EFMB0 angl £xyvwere 10.0
mg and 21.0 ng respectively. The average puff nunber of. these 5

ci garettes. wes.f. ig Pespedtivedya! t Theaav@digsy pwft heunbidl o6t tnysset i on
conprised cigarette rods, of a length of 64 mmand a circunference of 24.87
mm and 28 noigemgttelsl wlass8.8cetate filters...-The.cigarette rods conprised
an all 10 Ilamna cut tobacco filler conprising 80% DI ET expanded. tobacco
and having a densBegosfi tdgaxgiles jaccpmslingisto the subject invention
comprised cigarette rods, of a length of 64 mm and a
circumference of 24.87 mm, and 20 mm long cellulose
acetate filters. iThg:cigarette rods comprised an all \)
10 1lamina . cut tobacco filler comptisingréO%;DIET expanded .
tobéccowandzhaVing.audensity:of-163.mg-cm‘3. The rods
‘were- wrapped in a cigarette paper of an:air permeability
- of 15-Coresta"units.and'a_substancg-off4zig~m’2. The
cigarette paperrcoﬁtained-as tilleraa;mixture;of calciﬁm
15 carbonate and magnesium hydroxide, at respective loading
levels in the paper of 23.5% and 16,0%5 -Magnesium
'chloride, as burn retardant,;had.beebgipplied in ‘'solution
toithe-paperhto-provide a loading level of the magnesium ;J
chloride of 3.9%. '
20 : When the secondgcigarettes-wef¢ smoked under standard
-machine  smoking conditions the avefaée total yields per .
cigarette of sidestream PMWNF and CO were 9.7 mg and 23.1
mg respectively. The average puff number was 9.5.
"Third cigarettes-according“to}the subject invention
25 comprised cigarette rods, of a length of: 64 mm and a.

circumference of 24.82 mm, and zofmmacellulosé acetate

- filters. The cigarette rods compriSedﬁan-all lamina cut



were wapped in a cigarette-paper of an.air’ perneability * of 15 Coresta
units and a substance of 42 g [err] _ The cigarette paper contained as
fillena m xture of calcium 15 carbonate and nagnesi um hydr oxi de, at
respective loading levels in the paper of 23.5%and 16.0% Magnesi um
chloride, as burn retardant, had been applied in solution to the paper to
provide a | oading | evel of the nagnesium chloride of 3.9% 20 When
the second cigarettes were snoked under standard nachi ne snoki ng conditions
the average total yields per cigarette of sidestream PMAWF and CO were 9.7
myg and 23.1 ny tespecdi felyerThemprasigy BO%  DIEDasxpErdéd Stobde¢d and
cigarettes according to the subject invention 25 conprised cigarette rods,
of a length of Wewimg amddenstitycoff d6dnag am— %, 8henrais Woren erdppédse
acetate filters. The cigarette rods conprised an all |am na cut -12-
tobacco filler dbrpreigane 8¢ DRPEre Pfaddie @ il (Rexmeadridl hitw i of) 18 demses pa of
167 ng [err] The rods were wapped in a cigarette paper of an air

permeabi | ity ofunitected:a gubssanse i A% E M of Figsretipcpaper
cigarette paper 5 contained as filler a m xture of_ cal cium carbonate and
magnesi um hyﬁr Sererined agpiidiler pogdinipnerd caleiyr ¢arhengte smndo, and

16. 0% Al um nium anmonpi um syl phate, as burn retardant, had peen applied in
Soi thon Lo { haRERRRLus hFdEPATas,| Bk mRpReakve skl g TETele, Danthsi

paper of 23.5% and 16.0%. Aluminium ammonium sulphate,
as burn retardant, had been applied in solution to the
o/ | _' paper to provide a loading level of the burn retardant of
10 2.6%.

‘When. the third cigarettes were smoked under standard
machine smoking conditions the average total yields per
cigarette of sidestream PMWNF and CO were 16.2 mg and

| 31.6 mg respectively. The average puif number was 8.

16 ' . EXAMPLE I

Fourth cigarettes according to the subject invention
Icomprised-cigarette rods, of a length of 64 mm and a
W '_circumference of 256 mm, and 20 mm cellulose ac?tate
filters. The cigarette rods comprised an all lamina cut
20 fobacco filler comprising 80% by weight DIET expanded
tobacco and having a density of 166 mg cm-3. The"
rods were wrapped in a cigarette paper as per that
designated 'A' in Table 2 below. |
When the fourth cigarettes were smoked uander standard
25 machine smoking conditions the average total"yields=per
cigarette of'sideStream“PMWNF, total nicotine alkaloids

(TNA) and CO were 16.2 mg, 2.25 mg and 31.6 mg



10 2.6% Wen the third cigarettes were snoked under standard nachine
snoki ng conditions the average total yields per cigarette of sidestream
PMANF and CO were 16.2 ng and 31.6 ng respectively. The average puff nqg?er
was 8. 15 " EXAMPLE Il Fourth cigarettes accord ng
to the subject invention conprised cigarette rods, of a length of 64 mm and
a circunference of 25 mm and 20 mm cel | ul ose acetate filters. The
cigarette rods conprised an all Ianina(gfago t obacco filler conprising 80%
by wei ght DI ET expanded tobacco and having a density of 166 ng [err] The

rods were W appsdeiiva1gl.9278k! G vikdide Funddiiir 46| @ 86arén i n Table

2 bel ow. Wen tﬁgc?ourt cigarettes were snoked under standard 25 machi ne
shoki ng condi{ippsctths @u8rgge.total yields per cigarette of sidestream
PMANF, total nrcotine alkaloids (TNA) and CO were 16.2 ng, 2.25 ng and

31.6ng - -13- rewpefit fieky. cobparatdeagontidl riigere tfed hecomprifing
cigarettes was 7.2. Wen first conparable control cigarettes, conprising
100% of an un@ePpaaflcant abexpanided dobacappetillen wrappedninonal cigarette
paper of 50 Coresta units air perneability, were snoked according to the
j ust ment$ oreenvenkingalcgigeretite paper©ft GGiCorestn Witsigirette
permeability, were smoked according to the just mentioned
smoking ‘regime, the average total yields per cigarette
of sidestream_PMWNF. TNA and CO ﬁere=31.3 mg, 4.80 mg
and 64.7 mg respectively. :The,average puff number of ;)
10 the first control cigarettes was'9.1.

When second comparable control cigarettes, comprising
the same filler as that of the above referred to toufth
cigarettes andrfurther comprising.conventional:cigarette

. paper as per that Qf.the,firstlcontrol_cigarettes;fwere
15 smbked according to the same smoking regime, the average
- total yields_per-cigarette of sidestfeam.PuWNF, TNA and
CO were 19.1 mg, 3.67 mg and 35,0.mg:reépectiv¢1y. The
. average puff number of the second control cigarettes
was 6.2. | | -
.20.© .. .When unexpanded filler as per that of the first{
wcontrdl cigarettes was employed to prqv@de ;Ooﬁ-pt the
fillef of:thi:d comparable control cigaret;es; comprising
rod wrappers of paper A, and the third contro;'gigarettes
- . were smoked, again. under standard machine smoking
25 conditions to a butt 1ength of 8 mm, the ayergge_totgl
.. yields per cigarette. of. sidestream. PMWNF, INA;&PQ.CO

were 24.5 mg, 3.96 mg and 61.8 mg #especyively,..Thg



of sidestream PMANF, TNA and Co were 31..3 ng, 4.80 . ng and 64.7 ny
respectively. The average puff nunber of 10 the first control cigarettes
was 9?% When second conparable control cigarettes, conprising the

samne |l er as that- of the above referred to fourth cigarettes and further
conprising conventional cigarette paper as per that of the first control
cigarettes,” were 15 snoked according to the sane snoking regine, the
average total yields per cigarette of -sidestagam PMANF, TNA and CO were
19.1 ng, 3.67 ng and 35.0 ng respectively. The average puff nunber of the

second control cigere£géepub@SnGmBer28f the ‘theRduconraoded ifgdrciteds wady
that of the first. control cigarettes was enployed to provide 100% of the
filler of third ronparable.control cigarettes, conprising rod wappers of
paper A and the third control cigarettes were snoked, again under standard
machi ne snoki ng 25 cbhdnayobe readibyt callenjuaittedf f8ommtheheemndrtage t ot al
yi el ds per cigarette.of sidestream PMWF, TNA and CO were 24.5 ng, 3.96 ngy
and 61.8 ny respetiireég in Fhoking- the gopitzgd gighretties tdatk loa =hird
control cigarettes was 11.3. It may be readily calculated fromthe results
obt ai ned i n §hDK¥h@e§h%chhB¢6F1¥|BHPBPF§§°PHthGﬁi§ the expected nearly

proportional basis the exgected _
average t tal sidestream yields of PMWNF, TNA and CO for

comparable cigarettes comprisihg both.the above referred
to filler comprising 80% DIET expanded tobacco and a

o ' wrapper of paper A, i.e. cigarettes as per the fourth

10 cigarettes, would be 14.9 mg, 3.0 mg and 33.4 mg |
respectively per cigarette. (The PMWNF value, for example,
is calculated as 24.5 (1-0.39) = 14.9, 24.5 being the
PMWNF for the.third control cigarettes and 0.39 being

" the value of PMWNF for the first control cigarettes

15 minus that for the second control cigarettes expressed
-as a fraction of that for the first control cigarettes,
i.e. PMWNF reduction ratio.) However, as already
ﬁentioned,'the measured total sidestream yields of TNA
and'CO for the fourth cigarettes were 2.25 mg and 31.6

20 mg respectively. It is thus to be observed that the:
average tatal sidestream yield of TNA for cigarettes
as per the fourth cigarettes, being cigarettes in
accordance with the subject invention, was 25% less than
the calculated value. Similarly, fdr CO the fourth

25 cigarettes had a sidestream delivery 6% less than
predicted. In other words, the cigarettes in accordance

with the subject invention exhibited a distinctly



average total sidestreamyields of \PMANF, TNA and CO for conparable
cigarettes conprising both the above referred to filler conprising 80% DI ET
expanded tobacco and a wrapper of paper A, i.e cigarettes as per the fogIth
10 cigarettes, would be 14.9 ng, 3.0 ng and 33.4 ny respectively per w
cigarette. (The PMWF val ue, for exanple, is calculated as 24.5 (1-0.39) =
14.9, 24.5 being the PMANF for the third control cigarettes and 0. 39 being
the value of PMANF for the first control-pggarettes 15 mnus that for the
second control cigarettes expressed as a fraction of that for the first

control cigagghbegisitie Mt ey nicite redngoderOVEsGic t26nakbEgady.
mentioned, the neasured total sidestreamyields of TNA and CO for the

fourth cigarettesperagisd arengiawh 3 Ol el res peeérageéytotali s thus to
be observed that the average total sidestreamyield of TNA for cigarettes

as per the fsglidestriegar edmmndnt Npieldmraid egut fi zumbedanterwi t h t he
subj ect invention, was 25% 1l ess than the calculated value. Simlarly, for
CO t he fourtbigéreitgesectineadeantrdandaelont thhathelcsubjegt 68avestiohan
predicted. In other words, the cigarettes in accordance with the subject
i nvent i onSex®hii cdgaredites momprising » wrappelr sof ca spaperrdeaignaiked
conponent reduction effect. Details are given in Table 1 of average total
si dest r eam cAnp&Rethopecrefanred 9 aRANRrAS (Rping the fourth
cigarettes. The other cigarettes were comparable except ¥
in comprising respectiVely-papers-designated B to G.
- These other cigarettes were smoked in accordance with \)
10 the smoking regime hereinabove mentioned.
In Table 2 there are presented details of the
‘papers A-to G.
In Table 1 the letter 'S' beneath valueé'showﬁ in
Columns 5 to 7 denotes a synergistic'sidéstream:smoke
.15 component;reduction-effeqt, As~may~be'dbserved~of
- Table 1 synergism in terms of sidestream_component
reduction is a feature of each of the cigarette.
.constructions embodying wrappers of papers A to G.

20



cigarettes in accordance.with the subject invention. 5 The cigarettes
conprising a wapper of a paper designated A are those referred to above as
bei ngythe fourth cigarettes. -The other cigarettes were conparabl e except

i n conprising respectively papers designated B to G These other cigarettes
were snoked in accordance with 10 the snoking regi ne herei nabove nenti oned.
In Table 2 there are presented details of the papers Ato G

letter 'S beneath values shown in Columms £
si destream snoke

Table 1 synergismin terns of sidestrean;ggg%gng

.. 15 conponent

of each of the cigarette constructions e
20 -16- TABLE 1 1

Yields - ng [err]

Puff No. PMANF- TNA.

2.25 31.6
S
(N
10
15
o/
20

ngnt

In Table 1 the

0 7 denotes a synergistic
reduction eftect.

As may be observed of *

reduction is a feature

wr appers of papers Ato G

2 3 4 5 6 7
Predi cted Si de- —NEaSUTEU SHUE-3TTEaMm COMPONMENT ST TEaNT COMpoTent—5
1Yield - ngderr] faper 5 6 7 .8
CO PMANF- TNA S CO A 14.9 3.0 33.4 16.2
7775 S - _ —
Predicted Side- Measured Side-
stream Component - stream Component
Paper Yields - mg cig Ylelds_- mg clg- Puff No.
PMWNF TNA CO PMWNF- TNA co
A 14.9 3.0 33.4 16.2 2.25 31.6 7.2
B 10.7 2.63 28.2 9.7 1.74 23.1 9.8
' s S
C 14.6 3.18 29.4 13.9 2.02 31.1 7.2
- 3
D 12.9 -3.11 25.1 10.0 1.27 21.0 8.6
: S 8 : '
E 13.2 3.20 27.7 13.0 1.68 23.8 9.2
s s :
F 11.8 3.33 25.4 13.6 2.24 30.5 . 8.1
o € 5 |
G 11.5 2.23 27.8 9.5 1.29 21.7 9.5

25




B 10.7 2.63 28.2 9.7 1.74 23.1 9.8 10

S SC 14. 6 3.18 29.4 13.9 2.02 31.1 7.2 S D 12.9
3.11 25.1 10.0 1.27 21.0 © 8.6 S S 15 E 13.2 3.20 Z/,
- 13.0 1.68 23.8 9.2 S S F 11.8 3.33 25.4 13.6 2.24 305

8.1 S G 11.5 2.23 27:8 . 9.5 1.29 21.7 9.5 20 _
S S 25 -17- TABLE 2 Burn Paper Perneability Substance Filler
Burn Desi gnati on (CU) (g [gr%L), ((%wm) (%w) 5 A _
12 46 23.5 [err] : i .5 Mo [err] [err] B
12 46 23.5 CaC®@ 4.0 K 1.5 MgO 10 C 12
46 23.5 CaCx3 5.5 of 11.5 MO “&gé%k%é% _
Paper  Permeability Substance Filler Részigant
. Designation (C.U.) (g m=2) (% wt) . A
| | SERET (% wt)
5 A 12 . 46 23.5 CaCO3 2.6
| . 11.5 Mgo A1(NHg4)
.  (804)9
B 12 46 23.5 CaCO3 4.0 MgCly
- - 11.5 MgO :
10 c 12 | 46 23.5 CaCO3 5.5 of
. o : ' 11.5 MgO mixture
D 9 | 27 23.7 CaCO3 14 of
' : mixture
E . 9 27 23.7 CaCOg 10 MgCly
15 F .9 27 23.7 CaCO3 11 NaHgPO4
G 9 50 15 CaCO3 6.9 MgCly
L L : 8.7 Mgo =

The burn retardant mixﬁure referred to in Table 2 in
cénhedtidn_with papers C and b waé 5 miifﬁfe of 4 parts
20 of'ammdnium.di-hﬁdrogen'orthophOSphdte'énd'l part of di-
ammonium hydrogen orthophosphate. 1In Table 2 the filler
loadings are expressed as a percentage of the paper
substance'pfior to additibn of the bura retardant,
and the burn retardant loadings are expressed as a

25 percentage of the final paper weight. The permeability



D 9 27 23.7 [err] 14 of mxture E 9
27 23.7 [err] 10 [err] 15 F 9 27 23. 7.
CaCCB,11 NaH2PO4 G 9 50 ° 15 CaC3 6.9 [err] 8.7
Myo Yhe burn retardant mxture referred to in Table 2 in connection with
papers C and D was a m xture of 4 parts 20 of ammoni um di - hydr ogen

ort hophosphate and 1 part of di- ammoni um hydrogen orthophosphate. In
Table 2 the filler |oadings are expressed a percentage of the paper
substance prior to addition of the burn retardant, and the burn retardant

| oadi ngs are e’éﬁﬁi%%e%fa%h% é%p%?é:%t@cgeﬁ %i&&% {4 “ﬂbf’é‘p%abn}‘\@ gé‘ The

permeability val ues e papers gl ven are as

specified pri OEpEQﬂfE%dagﬁ"ﬂdrortd)fttﬁ“rihdieé?éﬂja@f . ey EEa rddipe 2ddi tion of

burn retardant, “by way of aqueous solution, had no significant effect on
the perneabili gpwavelr ,athelfaddit iAPS S bl MAfatddn €l geye&ifsoﬂcméwg
to the subject i nvention conprised cigarette rods, of a lenth of 64 mm and
a circunf erenceoqﬁtianrmmaﬂndaoz&mﬂﬁrt&meléﬂt@se o etiné epdfméabiBify t he
filters being also, of course, of 17 mmcircunference. The cigarette rods
conprised ab ablf hayi of the papers. ' :

. EXAMPLE 1II

Cigarettes according'to the subject invention
comprised cigarette rods, of a Ienth of 64 mm and a
— circumference of 17 mm, and 20 mm long cellulose acetate
10 filters, the filters being also,'of course, of 17 mm
' circumference. The cigarette rods comprised an all lamina
cut tobacco filler comprising 80% DIET expanded tobacco
‘and having a density of 181 mg cm-3. The rode were
Wrapped in a cigarette paper as pef that designated 'G'
15 in Table 2. When these cigafettes were smoked under
stendard_macnine.smoking conditions the.average total
yields'per cigarette of sidestream PMWNF,iTNA and CO were
5.6 mg, 0.73 mg and 25 mg respectively. The average puff
number was 14.1. o
20 ~ ¥When first comparable control cigarettes, comprising
100% of an unexpanded filler'wrapped in a conventional
cigarette“paper'of 50'Coreste units air permeability,
' were smoked under standard machine smoking conditions,
the average total yields per cigarette of sidestream
25 PMWNF, TNA and CO were 18.5 mg, 3.29 mg and 42.4 mg
respectively. The average puff number was 7.9.

When secbnd comparable control cigarettes, comprising

-~



cut tobacco filler conprising 80% DI.ET expanded tobacco and having a
density of 181 hg cm 3. The rods were wapped in a cigarette paper as per
that designated "G 15 in Table 2. Wen these cigarettes were snoked 7
under standard machi ne snoking conditions the average total yields per
cigarette of sidestream PMANF, TNA and CO were 5.6 ng, 0.73 ng and 25 ng
respectively. The average puff nunber was 14.1. 20 When first
conparabl e control cigarettes, conprising-190% of an unexpanded filler

wr apped in.a conventional cigarette paper of 50 Coresta units air

per neabi | i ty, tiwer sagreokid kenieas sthantiaefl hbehehgasetitesgacendidiingnto, t he
average total yields per cigarette of sidestream25 PMMF, TNA and CO were
18.5 ny, 3. 29ﬁh§eﬁﬂblﬁptlkﬁyqni%QQHQW@l§ur¢h€ra9@ﬁagéséggfcﬁﬂﬁb@ﬁlﬂ&&l? 9.
When second conparabl e control cigarettes, rising - -19- the sane
filler as thapkﬁaqﬁﬁ$QnEﬁﬁ%ﬁt%§ %%Eo?%*ﬁg°¥ongﬁef§ﬁ§FeGPntHQént|on and

P = WO U R SR SR ﬁﬁﬁﬁﬁereatgrﬁgiﬁﬁfgmteﬁnfs'
s vare USRI A LSRR B SRR 1 T
R SR PP R
- 25.2 mg respect;vely. The average_putf_number was 5.1.
"_When unexpanded“filier as per that of the first
'controllciga?ettes was employed to provide:100% of the ;J
10 filler of third comparable contro;_gigarettes.;comprising.
_rod_wraprIS‘of paper G, &gd the third control cigarettes
were smoked, again under standard machine smoking
_qqnditioné, the dverage total yields per cigarette-of
”sidestregm-PH$N§, TNA and CO were 11.1 mg, 2.15 mg and
15 21.2 mg respectivquﬂ__The.gverage puff_numbgr.w#s 14.1.
From the sidestream component delivery values for
the;contrql_q;gareﬁteszit mgy:bg_ca;culatgd,,in the manner
detailed in Exampie II, that the values of the total
yields of éidestream PMWNF, TNA_aqd'qq fq:ﬁphe:cigarettes_
20 according to the subject invention would be expected to
:.be 6.4 mg, 1.0;'mg:and 12.5 mg“respective;y,_:In:that the
qorresponding3me#sured vaLues'foruthe cigarettes according
to ;he subject invention were 5.6 ng, d.f3 mg_anq 25.6
mg, it may befobserved that the Qigaret;es_aqco:ding to
25 _the,subject“inventiqn_exhibited syner;istic sidestréam
smoke component reduction eftectsgih respeét”of'PMWNF

and TNA.



10 filler of third conparable control cigarettes, conprising rod w appers
of paper G and the third control cigarettes were snoked, again under
.stanq%gd machi ne snoking conditions, the average total yields per cigarette
of sidestream PMWWF, TNA and CO were 11.1 ng, 2.15 ng and 15 21.2 ny
respectively. The average puff nunber was 14.1. Fromthe sidestream
conponent delivery values for the control cigarettes it may be cal cul at ed,
in the manner detailed in Exanple |1, that ddtr. values of the total yields
of sidestream PMWF, TNA and CO for the cigarettes 20 according to the
subj ect invention would be expected to [EXAMPLEUIV 1.01 ng and 12.5 ny
respectively. In that the correspondi ng neasured values for the cigarettes
according to the subférst cigariedtescrim Adeomante’ inth asite Hulbjems it nmay
be observed that the cigarettes according to 25 the subject invention
exhi bi t ed syner §pvengiondesesdamatesk Ciganetitantl riedRablon 3f faomprised
respect of PMANF and TNA. -20- EXAMPLE IV First cigarettes in accordance
with the subj ecB4i BReAPP8n CigaTielts a9dg R & tnominal Rfpime 3ireunterancss
mm | ong cigarette rods of _.a nom nal .25. mmcircunference 5 and 20 nm | ong

cel | ul ose ac@t efBYs 20t Bl 1008 cgldnioge: aqpfete ki tRiB an the cigarrttet

Lobacco il er goRr 3t 8% B USh0Wan ! RPN SO AR S St

density -
. 80% by weight DIET expanded tobacco and having a density

of 175 mg cm~3. The rods were wrapped in a cigarette
&,f paper as per paper D specified in Table 2.

10 - ~Second cigarettes in accordance with the subject
invention, designed Cigarette 2 in Table-é, were comparable
to the just mentioned first cigarette excepting-ih.tnat
the rod filler density was 195 mg cm-3 and in that the
rod wrappers were of a_cigarette paper as pér paper C

15 specified:_ in Table 2.

Conventional cigarettes having a rod filler density
of 280 mg cm~3 and comprising conventional cigarette
W . paper wrappers of an air permeability of 50 Coresta,unité
‘were employed as control cigarettes. ]

20 Results of smbking the control and the first and
second inventive cigarettes according to standard machine
smoking conditions are shown in Table 3. It is to be
observed from these results that whereas the inventive
cigarettes exhibited puff numbers comparable to the puff

25 number of the control cigarettes, sidestream smoke
component yields for the inventive cigarettes'were~

considerably reduced compared with thé control cigarettes.



of 175 mg cm 3. The rods were wapped jn a cigarette paper as per paper D
specified in Table 2. 10 Second cigarettes in accordance with the
subj ect invention, designed Cigarette 2 in Table 2, were conparable to {he
just mentioned first cigarette excepting in that the rod filler density~was
195 ng [err] and in that the rod wappers were of a cigarette paper as per
paper C 15 specified in Table 2. Conventional cigarettes having a rod
filler density of 280 ng cm 3 and conpgising conventional cigarette paper
wrappers of an air perneability of 50 Coresta units were enpl oyed as
control ciTius} tfisr éample, withl the ofissvkimventive ctigatetbsst he first
and second inventive cigarettes according to standard machi ne snoki ng

condi t i ONPNWNF sramvredudexd|loy 370%¢ | Tttisbelshstr kel dbsexrvédse results

t hat whereas the inventive cigarettes exhibited puff nunbers conparable to
the puff 2shaturthe xitinecofobhe otobagee cecorsumed dduxingnsmowkderpnponent
yields for the inventive cigarettes were considerably reduced conpared with
the controte®i gt fhesinter-puff pREiods,. EQHe ctobaerorpensumed i nventive
cigarettes, PMWNF was reduced by 70% _It is_also_to be observed that the
ratio of tRFiRglhe RRbse s etonifirRatik requeed; in GRmpAFEsoRyUff
periods to Iﬂe t.obacco cqfsgggd dg{ing the;puffs.yas”sjgnifipantly r educed

in conpari the contro arettes.

‘Measurements of tobacco consumption during the puffs
and in the inter-puff periods were made*using.a~burﬁ-rate
monitoring device details of which are given in Tobacco QQ’

-,PatentsuInformaﬁion.Bulletin, No. 88/29-30“published by. .
N. & D.J. Foster, Amberlea,-North Road; Dibden Purlieu,
-;Southamgton,:SO4;5PE,-Eng1and.

TABLE 3

Sidestream  Tobacco
Reductions (%)  Consumption (%) ..

Cigarette Puff No.

PMWNF o .. .Pﬁff$f émoulde:
_Control 8.8 ¢ - - - 32 68
1 s e s 2
2 8.0 60 S0 - 60 40

. The apparatus shown in Figure-z'whichfwas used in
making the determinations of the above cited deliveries
of sidestream smoke components comprised a Filtrona (Trade

Mark). 302 linear smoking machine 7, a port of. which is



with the control cigarettes. Measurenenfs of tobacco consunption during the
puffs and in the inter-puff periods were made using a burn rate nonitoring
devi ge details of which are given in Tobacco Patents Information Bulletin,
'No. 88/29-30 published by N. & D.J. Foster, Anberlea, North Road, Dibden
Purlieu, Southanpton, S04. 5PE, Engl ang. TABLE 3 Sidestream Tobacco
Reductions (% Consunption (% Ci garette Puff No. PMANF CO Puffs

Smoul der Cogbk@ynated b§ efeérénce numeral 8. At ed2h port ¢ ithe
8.6 70 69 80 20 2 8.0 60 50

60 40shbriagpmachines Towhere wWaguverZichildh daspovsed an Openng t he
determ nations of the above cited deliveries of sidestream snoke conponents
conpri sed aehfktl,ogdagsr £#dshitaill) chitdeyl,i that assbicigtednetiithe port a port
of which is -22- designated by reference nuneral 8. At each port of the
snoki ng nachBi heingt Hesdgnatede by ceifleredicepoumdrad Open IanFdgurgl 3ss
fishtail chimey, that associated wth port 8 being designated by reference
nuneral 9. famgngieas3adiapdnd gxre 419nam ande 891 pmywespectd viedy .

respectivel¥. In Figure 4 internal dinension (dianmeter) c is 24 mm
n Figure 4 internal dimension (diameter) ¢ is 24 mm

and dimension d@ is 22 mm, Transversely disposed above

chimney 9 was a pre-weighed.Cambridge filter pad 10.

The item designated by :eference numeral 10® ‘is a Cambridge
o filter pad utilised in the measurement of mainstream -
smoke component deliveries. A tube 11 extended from the
upper side of the filter pad 10 to a gas~flow meter 12,
from which meter 12 a tube 13 extended to a gas.pump'14.
Connected to the pipe 13 by inlet and outlet tubes 15,
16 was an infrared carbon monoxide analyser 17 embodying
an internal gas circulation'pump (not shown).

- In operation of.the Figure 2 apparatus, for the
determination of sidestream smoke component deliveries of
‘a cigarette 18 smoked at the port 8 of the smoking machine
7., the pump 14 was set to provide a flow rate'throﬁgh |
chimney 9, tube 11l and tube 13 of 2.0 litres per minuﬁe;
During the smoking.of the cigarette 18 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
deposited at the pad 10 or on the interior walls of the
chimney 9 passed_through.tubes 11, 13-andaé sub:§ample-



and dinension d is 22 mm Transversely_ di sposed above chimey 9 was a
pre-wei ghed Canbridge filter pad 10. The item designated by reference
nuneral 10' is a Canbridge filter pad utilised in the nmeasurenent of i}
mai nst r eam snoke conponent deliveries. A tube 11 extended fromthe upper™=
side of the filter pad 10 to a gas-flow nmeter 12, fromwhich neter 12 a
tube 13 extended to a gas punp 14. Connected to the pipe 13 by inlet and
outlet tubes 15, 16 was an infrared carbq& 1onoxi de anal yser 17 enbodyi ng
an internal gas circulation punp (not shown). In operation of the Figure 2

apparatus, f Ofnépéoﬁe&egghaakh%ugfn T HariR MGk SNy s&ie! {yeri es

of a cigarette 18 snoked at the port 8 of the snoking nmachine 7, the punp

14 was set topPreyydesathbownlaite aldr e it %5 W, 11 and tube 13 of
2.0 litres per mnute. During the snmoking of the cigarette 18 under

standard snoki ng cwnéht thasshbkihg RY tport e & defd IEiarette Eedwd i Ng
fromthe cigarette 18 passed up the chimey 9 to the filter pad 10. That
portion of thewesnbdentbtaliepdghtred tals thasd ecknl Campletddy thd epadrigal | s
of the chimey 9 passed through tubes 11, 13 and a sub-sanple - 23-
t her eof padsewhs hrewgaighedsar Fromibiexived ghtalseale terminediytidre measnl et
and outlet tubes 15, 16. Wen the snoking at port 8 of the cigarette 18 and
two identicalsubtraetedsthadordeanednedgds athehmdad 10, thus to
give-the.weight_of:total particulate*matter (TPM)'de-'
-posited-on-thg pad 10...The'pad 10 wgs:then~extracted
wi;h“anrext:acting éolvent,.propan-z;ol-for example. Q;/

10 - The extract so obtain was analysédfby gasvchromdtdgraphy
to determine the amounts of nicotine and water deposited.
on the pad 10.. The sum of the weights so determined of
nicotine gnd_water-was subtracted from_the*above'méntioned
gravimetfically;determined.weight7of.TPu deposited.on the

15 pad 10, thus to give the weight of PMWNF there deposited.

The interior of thé chimney 9 was rinsed with an
-extpacting splvent. propan-2-0l for example. A portion of
. the extract s§ dbtaihed~was analﬁsed'by‘g&s“chrOmatography
tdédeterminé_thé-amount'Ofanicbtinetdeposited.65:thé :

20 -interior-valls-ofgthe chimney 9. The weight of anicotine
_so'determined:was added to the weight of nicotine déposi;ed
on the pad*lo,.thus-tc-give the total weight of sidestream
nicotine produced ‘from the three cigarettes, which weight
was divided by'threé to give the weight of sidestream

25 nicotine per cigarette. .

The'othe:-pdrtion'of’the extract obtained from’tne

rinsing of the chimney 9 was analysed by an ultra violet



5 was re-wei ghed. Fromthe weight so determ ned there was subtracted the
original weight ‘of the pad 10, thus to give the weight of total particulate -
mattey ,(TPM de- posited on the pad 10. The pad 10 was then extracted with
an exftracting solvent, propan-2-ol for exanple. 10 The extract so obtain
was anal ysed by gas chronmat ography to determ ne the anounts of nicotine and
wat er deposited on the pad 10. The sum of the weights so determ ned of

ni coti ne and water was subtracted fromthe2above nentioned gravinetrically
determ ned wei ght of TPM deposited on the 15 pad 10, thus to give the

wei ght of PMANFechesigudepdgi wbdchThs anssdandardf walise egiployed & \portiomsed
with an extracting sol vent, propan-2-ol for exanple. A portion of the
extract so obtafnthewaboxgargfesred §8seakrasd: optained Srom dha med he
amount of nicotine deposited on the 20 interior walls of the chi mey 9.

The weight of kPeotPndes8raiper ¥hfe4mARE taQde SUMIE denpsiidind a0 #hst i ne
dopoe 0 on L 1e B Oy Dok Ve RN e O o PS5,
por o of § nelabeF BiHSH, Farn aHaRH, 1Ol Be, Medihy B BRI M fovdle © '
cnalyeed o1 obkhegsk, “hggos i, CHIEIIRY 1D G 0 AN S e
total weight of sidestream PMWNF produced from the three
cigarettes, which weight was dividéd by three to give
\./ the weight of sidestream PMWNF per cigarette.
10 : The sidestream smoke CO yield per cigarette. was

determined from data obtained from the analyser 17.
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10, to determ ne the anount of PMANF deposited on the interior walls of the
chimey 9. The weight of PMANF so 5 determ ned was added to the wei ght of
PMANF, as above determ ned, deposited on the pad 10, thus to give the tgftal
wei ght of sidestream PWWF produced fromthe three cigarettes, which werght
was divided by three to give the weight of sidestream PMANF per cigarette.
10 The sidestream snoke CO yield per cigarette was determ ned from
data obtained fromthe analyser 17. 15 _55-25- CL Al MS 1. A snoki ng
article conprising a snoking materi al roa, whi ch rod conprises snoking
materi al -and a paper wapper circunscribing said snoking material, the
density of said snoking material incsgigd togg Being in 5 a range of about
100 ng [err] to about 260 ng [err] Sai d SnoKing material -conprising at

| east about 20% by wei ght of expanded tobacco, said wapper conprising a
burn retardant, ands semok En@pkangieléi comprisengsapkmokinge madieaiddr d machi ne
snoki ng conditions, providing 10 not |ess than six puffs. 2. A snoki ng
articl e as clmdpdwhicil podi domphisesnsmekingumatestialdamd ias pawpeor nore
of al um ni um amoni um sul phat e, di-ammoni um hydrogen orthophosphate

ammoni um di hyxdrapper o¢1rewhscphbing saidusnakipgdmegerial , the -

density'of'sﬁid-smoking-materfal in said rod being in
5 " a range of about 100 mg cm-3-tb'abou; 260 mg cm-3,
said smdkingfmaterial-comprising at least-abput-zoi by
weight of_expanded tobacco, saidkﬁfapperﬁcomprising | Q)
% burn“retardant ahd'said smoking article, -when smoked
under‘standard*hgéhihe Smoking-coﬁditibns;'pfoviding
10 not less than six puffs.
2. A smoking-irticle as claimed in Claim 1, wherein
said burn rétardant is one or more of alumiﬁium
ammonium sulphate, di-ammonium hydrogen orthophosphate
ammohium dihydrogen orthophosphate, sddium di-~-hydrogen
15 _6rthophosphate, boric acid, aluminium borate, calcium
-borate, ammonium bromide, lithium bpomide, magnesium
bromide, ammonium chloride, magnesium chloride, zinc
chloride,-aluminium phosphate, calcium phosphate,
potassium silicate, aluminium sulphate, calcium éulphate,
20 magnesium sulphate and sodium carbonate.
3. A smoking article as claimed in Claim 1 or 2,
wherein said smoking material comprises at least
30% by weight expanded tobacco.
4. A smoking article as claimed in Claim 1, 2 or 3,

25 wherein said expanded tobacco is tobacco which has
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- 15 orthophosphate, boric acid, alumnium bqgrate, calciumborate, ammoni um
brom de, |ithium brom de, nmagnesi um brom de, anmoni um chl oride, magnesi um
chIo@ide, zinc chloride, alum nium phosphate, ‘cal ci um phosphate, potassium
silicate, alum nium sul phate, cal ci um sul phate, 20 nmagnesi um sul phate and
sodi um car bonate. 3. A smoking articlgegas claimed in-Claim1l or 2,
wherein said snoking material conprises at |east 30% by wei ght expanded

10bacco. 4. ponSEnbhiled Sl 15 SkabiB ok Ghirabe dr0ie(dy gy wher el n

sai d expanded tobacCo I's tobacco which has -26- been expan so as to

provide an iganaases B+l ijlaishg 74l ,ue of at |east 75% 5. A snoki ng
article as clained in any one of the preceding clainms, wherein said

expanded tobggco Ragmakiugk adeAsiey aef cl8im@d QR AnkOcheSoFUtha 3. 6. A
snoking article as clained in any one of the preceding clains, wherein the

ai r permeabi lpirieyedfingaicl adinajpehereinoisatd expanded) tobaetica hay tas. 7. A
snoking article as clained in any one of the preceding clains, wherein said
wr apper conpbudé&s densittgsofed®0r agucmad ftid 15 mgb<imaslce.. 8. A snoki ng
article as clainmed in any one of the preceding clains, wherein the

ci rcunferencé.of Baistokimigi agtixlier es® cladmed i lany ®neawdfe thie 20 nmto
preceding claims, wherein the air permeability of
said wrapper is not more than 20 Coresta units.

7. A smoking article as claimed in any one of the -

o/ . - preceding claims, wherein said wrapper comprises a
sidestream reducing filler substance.

8. A smoking article as claimed in any one of the
preceding claims, wherein the circumference of said
smoking material rod is within a range of 20 mm to
30 mm,

.9. A smoking article as claimed in any one of Claims 1
to 7, wherein the circumference of said smoking material
rod is within a range of 12.5 mm to 20 mm.

.K_/ 10. A smoking article as claimed in any one of the
preceding claims which exhibits, when smoked under
standard machine smoking conditions, a total yield of
sidestream PMWNF not exceeding 17 mg.

11. & smoking'article as claimed in any one of the
preceding claims which exhibits, when smoked under

standard machine smoking.conditions, a total yield of

sidestream carbon monoxide not exceeding 35 mg.

_—
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30 nm 9. A snoking article as clainmed in.any one of Clains 1 to 7, !

wherein the circunference of said snoking material rod is within a range of
12.5 mmto 20 mm 10. A snoking article as clainmed in any one of the 5
precedi ng clai ns which exhibits, when snoked under standard nachi ne’ snn?fng
conditions, a total yield of sidestrequPNMNF not exceeding 17 ng. 11. A
snoking article as clained in any one of the preceding clains which
exhibits, wpen ansmkeRitgdartstaadasdciaihedeiamakynoneop® thens, a total

yi el d of sidestream carbon nonoxi de not exceeding 35 ng. -27- 12. A
smoki ng ar pretedangctaaimd whiahyerhibits)hehpricémdkad andiers which

exhi bits, when snoked under standard machi ne snoking conditions, a snnklng
mat eri al cshauodprdomachinbesmokéngutbngdétiods,nat seokdad m@ﬂar%adf t he
total snoking material consunption. 13. A snmoking article as clained in any
one of thecpnsuepthgncini kbeahnterpnffaperjadst not exceeding 50%

of the total smoklng material consumption.
13. A smoking article as claimed in any one -of the

preceding claims and being a cigarette.
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