1 MULTI - COMPONENT FI LTER FOR A SMOKI NG ARTI CLE The present invention
relates to a multi-conponent filter for a snoking article and to a snoki ng
article conprising such a nmulti-conponent filter. Filter cigarettes
typically conprise a rod of tobacco cut filler surrounded by a paper
wrapper and a cylindrical filter aligned in end-to-end relationship with
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segnent ipastigser eam of the nouth end segnent, which neans that mainstream
snoke is drawn first through the flavour rel ease segnent and then through
the mouth end segnent. The term"filter plasticiser” refers to any conpound
suitable for use as a plasticiser in a5 conventional fibrous cigarette
filter plug. In conventional fibrous filter plugs, the role of a filter

pl asticiser is to bind together the fibres of the plug so that the rigidity
of the plug, and therefore its resistance to conpression, is increased, The
plasticiser is typically a solvent for the fibre material and acts by
softening the outer surfaces of the fibres such that they adhere to each
other. Gycerol triacetate is comonly used as the filter plasticiser for a
cellul ose acetate tow 10Preferably, the filter plasticiser used in the
present invention is glycerol triacetate. The term"plant leaf" is
used to denote a material consisting of the |eaves of a plant, which have
preferably been cut or shredded to provide a particulate material.

The flavour rel ease segnent may include any plant |eaf that is capable of
rel easing flavour into mainstream snoke drawn through the nmulti-conponent



15 |leaf is non-tobacco plant |eaf. The flavour rel ease segnent may incl ude
| eaf fromone or nore plants. In preferred enbodi nents, the flavour

rel eased fromthe plant |eaf is provided by volatile conpounds, such as
oils, contained therein, which are volatilised during snoking. The
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i ncl usi on of peppermnt leaf in the flavour rel ease segnent of

mul ti-component filters according to the present invention advantageously
provi des an inproved way of inparting mnt and nenthol flavours to the

mai nstream snoke of a snoking article, Snoking articles according to the
present invention with nmulti-conponent filters conprising peppernm nt |eaf
advant ageously provi de enhanced m nt 10and nent hol flavours conpared to
conventional nenthol cigarettes. In particularly preferred

enbodi nents of the invention, the plant |eaf in the flavour rel ease segnent
is peppermnt leaf and the filter plasticiser is glycerol triacetate. It
has surprisingly been found that the inclusion of peppermnt |eaf end

gl ycerol triacetate in the flavour rel ease segnent of nulti-conponent
filters and snoking articles according to the present 15 invention

advant ageously enhances the m nt and nenthol flavour provided by the

rel ease of nenthol and other volatile oils fromthe peppermnt leaf. This
is illustrated, for exanple, by the results shown in Table 1, bel ow

Table 1 shows the quantities of particular flavour conpounds released into
t he mai nstream snoke from peppermnt leaf in the flavour rel ease segnent of
filter cigarettes



20 (Sanples 1 and 3) according to the invention having the general
construction shown in Figure 1. The flavour rel ease segnent consists of a
pl ug of cellul ose acetate tow with pepperm nt |eaf and glycerol triacetate

di stributed, 150@%5& . Table 1 also shows the quantitiegsc@figloigookbdsavour
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Tar, ng/ ci glreeterie “plant ieal” is used o denote a matertat ccns:stmg of the eaves of a plant,
which have preferably besn cut or shredded o provide a particulate material,
The flavour release segment may inciude any plant leaf that is capable of releasing
flavour into mainstream smoks drawn through the multi-component filtet. Preferably, the plant

15 leaf is non-tobacco plant isaf. The flavour release segment may include leaf from one or more
plants. in preferred embodiments, the flavour released from the plant leaf Is provided by volatiie
compounds, such as oils, contained therein, which are volatilised during smoking. The
mainsiream smoke enriched with the voladile oils from the plant leaf flows downstream {hrough
the mouth end segment of the multi-component filter into the consumer's mouth.

Z0 Prior to smoking, the volatile oils remain trapped within the plant feal.  This
advantageously ensures that loss of flavour during storage of multi-component filters and
smoking articles according to the present invention is minimised, and so maximises flavour
reiease into the mainstream smoke during smoking.

Freferably, the plant ieaf in the flavour release segment is shredded, cut or otherwise

25 reduced in size, More preferably, the plant leaf has a cut width of between about .26 mm and
about 3 mm, Most preferably, the plant leaf has a cut width of between about 1 mm and about
2 mm.

Preferably, the plant leaf is dried to a moisture content of between about 8 % and about
10 %,

30 Preferably, the plant isal in the fiavour release segment comprises herb feaf,

The term “herb leaf’ i used to denote leaves from an herbaceous gian‘t. An
"herbaceous plant’ is an aromatic plant without woody tissue, the leaves of which are used for
medicinal, culinary or aromatic purposes and are capable of releasing flavour inte mainstream
smoke drawn through the multi-compenent fiter. The flavour release segment may comprise

35 herb leaf from one or more perennial or annual herbaceous plants. For example, the flavour

' release segment may comprise herb leaf from herbageous plants including, but not fimited fo,



6 6 Gycerol triacetate content of flavour rel ease segnent, %5 0 5 0
Amount. of nenthol released into mainstream snoke during snoking,
O/cigarette 0.70 0.25 3.63 1.79 Anmount of menthone rel eased into nainstream

snoke durg I.ng, p.g/cigarette 0.45 0.36 1.19 O. boagd; nent hyl
acetate r pg%@é Hﬁﬂgt o mai nstream smoke during snoki ng,g% /ci gga}rﬁgt t7e nd nd

peppermint, lemon baim, basil cinnamon, lemon basil, chive, corlander, basil, lavender, sage,
tea, thyme and carvi. ,
In particularly preferrad embodiments of the present invention, the plant leaf in the
flavour release segment comprises peppermint leaf.  Preferably, the oil content of the
§ peppermint leaf is at least about 0.6 % by weight. The inclusion of peppermint ieaf in the
flavour release segment of multi-component filters according to the present invention
advantageously provides an improved way of imparting mint and menthol flavours t© the
mainstream smoke of a smoking article. Smoking articles according o the present invention
with multi-component filters comprising peppermint leaf advantageously provide enhanced mint
10 and menthol flavours compared to conventional manthol cigaraties.
fn particularty preferred embodiments of the invention, the plant leaf in the flavour
release segment s peppermint leaf and the filter plasticiser is glycerol trlacetate. I has
surprisingly been found that the inclusion of peppermint leaf and glycero! friacetate in the flavour
release segment of multi-component filters and smoking articies according to the present
15 invention advantageously enhances the mint and menthol flavour provided by the release of
menthotl and other volatile oils from the peppermint leaf. This is illustrated, for example, by the
results shown in Table 1, below.
Table 1 shows the guantities of particular flavour compounds released into the
mainstream smoke from peppermint leaf in the flavour release segment of filter cigareties
20 {Samples 1 and 3) according o the inveniion having the genseral construction shown in Figure 1.
The flavour release segment consists of a plug of celluloss acetate tow with peppermint leaf
and glycerol triacetate distributed therein. Table ! also shows the quantities of the flavour
compounds released from peppermint leaf in the flavour release segment of filter cigarettes

(Samples 2 and 4) not according to the invention having the same construction as Sampies 1

M
ot

and 3, but in which the flavour release segment does not contain glycero! triacetate. Each of
the samples contains 40 mg of peppermint leaf. Not all of the compounds released from the
pepparmint leaf are measured,

Each of the samples is smoked under 1SO conditions and the smoke extracts obtained
are analysed using a GC-MS single jon monitoring method in order to determine the levels of
30 the volatile compounds in the smoke, A full scan analysis with a scan range from 30 to 400 m/z

{anion mass to charge ratio) is performed.

As can be saen from Table 1, the combination of glycero! irlacetate and peppermint leaf
in the flavour release segment of the filier cigarsttes according to the present invention results
in increased leveis of flavour compounds being released from the peppermint leaf into the

38 mainsiream smoke during smoking compared o the filter cigarelies not according to the

invention, in which the flavour release segment doss not contain glycerol triacetate.



0. 157 0,052 Amount of neonenthol released into mainstream snoke during
snoking, tg/cigarette 0.050 0.018 0.254 0.124 Ampunt of wpinene rel eased
IPtO nalnstrean1snnge during snoking,ig/cigarette nd nd 0.032 0.030 Anount
of p-pin ed into mai nstream snoke during sno rette nd
nd O. 050%%§5%8&£‘gd = not determ ned),Table 1 5 ) ¥Eﬁg?ﬁ8#§ﬁ§2.ng of a
snoking article conprising a nultl-conponent filter according to the
invention in which the filter plasticiser is glycerol triacetate, acetic
acid and glycerine are released in the flavour rel ease segnent of the

filterjas a result of hydrolysis of the al LAC ﬁn I
the levels of acetic acid released in th%ﬁﬁhﬁaﬁiﬁ!?ngtagﬁi ng4§ o

Tar, mg/cigarstte 1 1 6 6

Giycero! triacetate content of flavour release 5 0 & 0
segment, %

Amount of menthol released into mainsiream 0.70 0.25 383 1,79
smoke during smoking, ng/clgarette

Amount of menthone released info mainstream | 0.45 0.28 119 0.87
smoke during smoking, po/cigaretie

Amount of manthyl acetate released into nd nd 0.187 | D.0B2
mainstream smoke during smoking, pg/cigaretie

Amount of neomsnthol released into mainstream |  oso 0.018 0054 | 0.124
smoke during smoking, ng/cigaretie

Amount of e-pinene released into mainstream nd nd 0.032 | 0.030
smoke. during smoking, ng/cigarstte

Amount of B-pinene released inte mainstream nd nd 0.050 | 0.049
smoke during smoking, pg/cigarstie

(nd = ot determined}

Tabie 1

During smaking of a smoking article comprising a multi-component filter according to the
invention in which the filter plasticiser is glycevol triacetate, acetic acid and giycerine are
released in the flavour release segment of the filter as a result of hydrolysis of the glycerol
tnacetate. Accordingly, the levels of acetic acid released in the filler during smoking are

10 significantly higher than for a smoking article not according to the invention, as fllustrated by the
results shown in Table 2, below. Table 2 gives the dimensions and properiias of a filter cigarette
(Sample 5) according 1o the present invention having the general constryction shown in Figure
1. The motth end segment of the filter cigarette consists of a plug of cellulose acstate tow and
the flavour release segment consists of a plug of cellulose acetate tow with peppermint leaf and

15 glycerol triacetate distributed therein, Table 2 also gives the dimensions and properties of 2
fiiter cigarette (Sample 8} not according to the present Invention having the same construction
as Sampie 5, but in which the fiavour reiease segment does not contain giycerol iriacetate.

As can be seen from Table 2, the combination of glycerol triacetate and peppermint leaf
in the flavour release segment of the multi-component filter of the fiter cigarette according to the

20 present invention (Sample 5) results in a significantly increasad level of acetic acid being
reieased in the filter compared o the filter cigarette not according to the present invention

(Sample 6), In which only the mouth end segment contaings glycerol iriacetate.



10 significantly higher than for a snoking article not according to the

i nvent.

i on,
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resent invention having the general cQpsftiation shown in
e filter cigarette consists of a plug

of cellulose acetate tow and the flavour rel ease segnent consists of a plug
of cellulose acetate tow with peppernmnt |eaf and 15 glycerol triacetate
distributed therein. Table 2 also gives the dinensions and properties of a
filterfcigarette (Sanpl'e 6) not according to the present invention havi ng
the sane construction as Sarrpl e 5, but in which the [fS3RR3aF &8 segnent
does not—econftatn gl reet-oi—triacetate: As—can the—seemnifronrTabl e 2,
the cqrisFriBd/FigRrege gl ycerol triacetate and peppernint I®4f iln the flavour
rel easqogpgﬁ@n;mgildhe mul ti-conponent filter of the fibger ciggrette
accor d-rg-t-o—the 75 presept—aventt+en—(Safpte—5)—fest-ts i.. a—stghtfi cantly
i nor edséatiplionl% of acetic acid bei ng rel eased in the fiPter [conffared to the
filter r t..according to the present inventjio anpl , tin
whi ch ei%hgﬁ &tggg%%eﬁ}gmgnd mgﬁgm eont ap“s ghyecerot—tir ?f\(gsmp. %4@0
2009/ (|1498HRETIIBPOBEIQOREET™ 5 - Sanple 5 Sanple |6 T&% ny/ '&ilgariette
6.1 6.17 NGk i RIRr IR LeFReZmpent I 1 ation, % 35 36 lLengtsh df ghgarette, nmm
84.0 : : '

Fitter RTD, mmHO 82.7 91.2

LG%ycero? iriacatate content of mouth segment, % 7.0 7.0

Glycerol triacatate content of flavour release segment, % 50 0.9

Peppermint leaves content, mg 40.0 ‘ 40.0

Acetic acid concantration, ppm (based on cigaretie weight = 920mg) 221 J 57 !

10

15

20

Table 2

Preferably, the overall fength of smoking articles according to the present invention is

between about 70 mm and about 128 mm, more preferably about 84 m

m,

Preferably, the external diameter of multi-component filters and smoking articles
according to the present invention is between about B mm and 8.5 mm, more preferably about

7.9 mm.

Preferably, the overall length of mult-component filters according to the present
invention is between about 18 mm and about 36 mm, more preferably about 27 mm.
Preferably, the length of each individual segment of mufti-componenit filters according to

the present invantion is between about 5 mm and about 22 mm.,

The mouth and segment of multi-component filters according to the present invention

may, in some embediments, advantageously prevent piant leaf from the flavour reiease
segment reaching the mouthh of the consumer during smoking, Preferably, the mouth end
segmen: comprises filiration material. More praferably, the mouth end segment comprises
filtration material ihat has substantially no particulate phase filtration efficiency or very low
particulate phese fitration efficiency. The mouth end segment may, for example, comprise
cellulosic material, such as celiulose acetate tow, or ather suitable fibrous filtration material of
low filtration efficlency.

Where the mouth end segment comprises filiration material, the length of the mouth end
ssgment is prefsrably between about 3 mm and about 12 mm, more preferably between about €

mm and about 8 mn.



84.0 Length of nouth end segnment, nm 15.0 15.0 Length of flavour release
segnent, mm 12.0 12.0 Filter RTD, nmH20 92.7 91.2 dycerol triacetate
content of nmouth segnment, /0 7.0 7.0 A ycerol triacetate content of flavour

rel ease 9% 5.0 0.0 Pepperm nt |eaves content, pfgghdedhosdds O Acetic
acid coni’%ﬁ?@g@lﬂgﬁ? ppm (based on ci_ga_tr ette weight = 920ny) 22157I

Multi-component filters according to the present inventlon may further comprise a rod
end segment upstream of the flavour reisase segment. Preferably, the rod end segment
comprises fibrous filtration materfal.  The rod end segment may, for example, comprise
cellulosic material, such as ceflulose acetate tow, or other suitable fibrous filtration materials

§ such as paper. The inciusion of a rod end segment comprising filtration material
advantageously provides additional filtration efficiency,

Alternatively or in addition, the rod end segment may comprise at jsast one sorbent
capable of rernoving at ieast one gas phase constitusnt from mainstream smoke drawn through
the filter. Preferably, the at least one sorbent is selecied from the group consisting of activated

10 carbon, active aluminium, zeolites, sepiolites, molecular sieves and silica gel.

The rod end segment may include one or more flavourants, preferably one of more fiquid
flavourants, fo further enhance favour delivery to the consumer during smoking.

For exampie, the rod end segment may comprise & plug of filtration material including
one or more threads impregnated with liquid flavourant. The one or mors threads may be made

4«5 from celiiose acetate yam, rayon, cotton, or any ather hydrephilic textile or non-texiile material
capable of absorbing or adsorbing the liquid flavourant. The threads may be coloured, for
example, to indicate the type of flavourant impregnated therein. If more than one thread is
provided, the threads may be the same or different colours and may be impregnated with the
same or diferent hguid flavourants. Preferably, the threads are bstween about 0.6 mm and

o0 about 2.0 mm in diameter, more preferably about 8.8 mm in diameter. Filter plugs comprising
lgvourant bearing threads suitable for use in rod end segments of mufti-component fitters
according to the present invention, and methods and apparatuses for producing such plugs, ars
descrived in US Patents Nos. 4,281,871 and 7,074,170 and are available from the American
Fittrona Company, Richmond, Virginia, USA.

25 Alternatively, the rad end segment may inciude a plurality of beads impregnated with
liquid flavourant, The beads may be formed from, jor example, a celiulosic material bonded
with a polyviny! acetate binder, or from tobacco powder bonded with microcrysialiine celiulose.
Beads suitable far use in rod end ssgments of multi-component filters according to the present
invention are manufectured and sold under the brand Viscopearis® by Rengo Co. Lid., Japan,

30 Methods and apparatuses for produclng such beads are aiso described in Japanese Patent
Application Mo. 10182842, The beads may be of the same or different diameters and colours.
The colour of the beads may, for example, indicate the type of flavourant with which they are
impregnated. Preferably, the beads are between about 0.2 mm and about 2 mm in diameter.

Liguid flavourants for use in the rod end segments of multi-component filters according

35 to the presant invention may include one or more flavour ingredients o create a certain flavour
type and may be natural extracts, synthelic flavours, or a combination thereof.  Ligquid
flavourants and flavour types that may be included in the rod end segment of multi-component
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flavourant is provided in the rod end segment, flavour is also released upstream of the flavour
release segment as previously described above. in embaodiments of the present invention in
which at least ona flavourant is alternatively or additionatly provided in the mouth end segment,

o5 flavour is also relsased downstream of the flavour releass sagment.  Multi-component filters
according to the present invention may, therefore, provide dual or iripie flavour enhancement o
mainstream smoke drawn through the filter during smoking.

Mult-component filters according to the present invention may be produced by forming
separate continuous rods comprising multiple units of each individual sagment of the multi-

30  componen: filter and then combining these separate rods in a known manner in one or more
stages to form a continuous filter rod comprising muttiple units of the multi-component filter,

The continuous fiiter rod may then be subsequently severed at regular intervals by & cutling
mechanism o vield a succession of discrete multi-component filters according to the invention.
Preferably, smoking articles according to the present invention comprise a wrapped rod

35 of tobacco cut filer,
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The multi-component filter 4 of the fitter cigarette 20 shown in Figure 2 is of similar
construction to the mult-component filter 4 of the filter cigaretie 10 shown in Figure 1 and
described ahove. However, the mouth end segment 12 of the fiiler cigarstte 20 shown in Figure
2 further comprises a ceniral cotion thread 22 loaded with mentho! that extends axially through

3¢ the plug of cellulose acetate tow, paraliel {o the tongitudinal axis of the filter cigaretie 20,

The filter cigarette 30 shown in Figure 3 has a multi-component filter 4 that includes
three segments in abutting end-to-end relationship: 2 mouth end segment 12, distant from the
tobacco rod 2 8 flavour release segment 14 located upsiream of the mouth end segment, and a
rod end segment 32, located upstream of the flavour release segment 14 and adjacent to and

35 aputting the wrapped tobacce rod 2. The mouth end segment 12 and the flavour release
segment 14 are of the same construction as those previously described for the filter cigarefte 10

shown in Figure 1.
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in alternative embodiments of the present invention (not shown), the mouth end
segments 12 of the multi-component fiters 4 of the filter cigarettes 30, 40, 50, 80, 70 shown in
Figures 3 to 7 is replaced by a recess, which has substantially no filtration efiiciency, formed by
35 tne tipping paper 6.
The filter cigaretie 80 shown in Figure 8 has a multi-component filter 4 similar in
construction to the multi-component filters 4 of the filter cigarettes 30, 4C, 50, 60 shown in
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It will be appreciated that either or both of the nouth end segnent 12 and
the rod end segnent 42 of the filter cigarette 80 shown in Figure 8 may
include a flavourant, as previously #&scribed above for the filter
cigarettes 30, 40, 50, 60 shown in Figures 3 to 6. The filter cigarette 90
shown i Riggre 9 has a nulti-conponent filter 4 that includes four 15
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filter plasticiser is glycerol triacetate. 3. A nmulti-conponent filter
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8. A multi-component filter according to any preceding claim wherein the mouth end

segment comprises at least one liquid flavourant.



8. A nmulti-conponent filter according to any preceding claimwherein the
nmout h end segnent conprises at |least one liquid flavourant. 14 9. A
snoking article conprising: a wappeddarod of snokable material; and

a nmulti-conponent filter accor ding to any preceding claimattached to the
rod of kahl e nmt er.i t.1 ppi ng paper. 10. A snoking article according
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hol | ow t ube grwramég@i of smokable material; and
a multi-component filter according to any preceding claim attached fo the rod of
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10. A smoking article according to claim 9 wherein the mouth end segment of the multi-

component filter is a hollow tube or recess.



