DESCRIPTION CIGARETTE MAINSTREAM SMOKE COMPONENT ADSORBENT AND CIGARETTE
FILTER 5 Technical Field The present invention relates to a cigarette Mainstream smoke
component adsorbent and a cigarette filter comprising the same. 10Background Art A flavorant is
added to leaf tobacco shreds used in a cigarette in order to adjust the flavor and the taste. The
flavorant includes a primary flavorant as a casing source and a secondary flavorant as a top 15flavor.
The components of the secondary flavorant exhibit relativeity high volatility and are likely to be
decomposed by heat. Accordingly, when the cigarette containing the secondary flavorant is smoked,
the smoker would taste the flavor to a lesser gxtent 20bacause af the yolatilization of the secondary
flavorant during the storage thereof. In addition, with respect to the cigarette provided with a charcoal
(activated carbon) filter which adsorbs cigarette mainstream smoke components, the secondary
flavorant 25migrates to and is adsorbed pnthe icharcoak resulting kra paxiabdeterioration of the flavor
and taste. The charcoal having th5&eBREAY frVBrant GAIsBILEH théfebiRsuffers a decreased

capability of kemoving

Technical Field
The present invention relates to a cigarette

mainstream smoke component adsorbent and a cigarette
filter comprising the same.

10 Background Art

A flavorant is added to leaf tobacco shreds used

in a cigarette in order to adjust the flavor and the
taste. The flavorant includes a primary flavorant as a
casing source and a secondary flavorant as a top

15 flavor. The components of the secondary flavorant
exhibit relatively high volatility and are likely to be
decomposed by heat. Accordingly, when the cigarette
containing the secondary flavorant 1is smoked, the
smoker would taste the flavor to a lesser extent

20 because of the volatilization of the secondary
flavorant during the storage thereof. 1In addition,
with respect to the cigarette provided with a charcoal
(activated carbon) filter which adsorbs cigarette
mainstream smoke components, the secondary flavorant

25 migrates to and is adsorbed on the charcoal, resulting
in a partial deterioration of the flavor and taste.
The charcoal having the secondary flavorant adsorbed

thereon suffers a decreased capability of removing



tobacco mainstream smoke components. The specification of Japanese Patent No. 3744953
discloses a tobacco filter incorporating capsules containing a deodorant, such as activated carbon.
These capsules are destroyed by external force when stubbing out the cigarette to thereby release the
deodorant within the filter, thus eliminating the smoke odor. However, because in this tobacco filter the
deodorant is encapsulated in the capsules and the 10 capsules are destroyed by external force when
stubbing out the cigarette after smoking to thereby release the deodorant within the filter, the
deodorant cannot exert its function during smoking the cigarette. Disclosure of Invention 15It is an

object of the present inveatien tanpravideran adsarbent and,acigatette filter capablg of suppressing the
adsorption of a flavorant during nonsmoking and capable of adsorbing cigarette mainstream smoke

components during smokingT 26Asssrdingyitoadnecaspett Shtherpreseritinvertiono there 49 picvided a
cigarette mainstream smoke component adsorbent characterized by comprising particulate activated
s

carbon and a glucan fith? Suppsited by ﬂ?@ﬁ&ﬂcélﬁﬂe@&ivﬁ?@@&%ﬁﬁF?Slg\c%ﬂﬁh}g}Fosanqther
aspect of the presentdnyention; there is;prayided a cigarette filter comprising,a cigarette mainstream

smoke component adsorbent according to the present invention. Brief Description O?B'rawings
5 These capsules are destroyed by external force when
stubbing out the cigarette to thereby release the
deodorant within the filter, thus eliminating the smoke
odor. However, because in this tobacco filter the
deodorant is encapsulated in the capsules and the

10 capsules are destroyed by external force when stubbing
out the cigarette after smoking to thereby release the
deodorant within the filter, the deodorant cannot exert
its function during smoking the cigarette.

Disclosure of Invention

15 It is an object of the present invention to
provide an adsorbent and a cigarette filter capable of
suppressing the adsorption of a flavorant during non-
smoking and capable of adsorbing cigarette mainstream
smoke components during smoking.

20 According to one aspect of the present invention,
there is provided a cigarette mainstream smoke
component adsorbent characterized by comprising
particulate activated carbon and a glucan film
supported by the particulate activated carbon.

25 According to another aspect of the present

invention, there is proVided a cigarette filter

comprising a cigarette mainstream smoke component



FIG. 1 is an enlarged schematic cross-sectional view of a cigarette mainstream smoke component
‘5adsorbent according to one embodiment of the present invention. FIG. 2 is an enlarged
schematic cross-sectional view of part of a cigarette mainstream smoke component adsorbent
according to one embodiment of the present 10invention. FIG. 3 is a schematic longitudinal
sectional view of a cigarette with a filter according to one etjnbodiment of the present invention.
FIG. 4 is a schematic longitudinal sectional view 150f a cigarette with a filter according to another
embodiment of the present invention. FIG. 5 is a graph showing the flavorant adsorbing

performance of an adsqthent aceorging-tothg presentinvention.togetherwith that of a comparative

example. 20FIG. 6 is a graph showing the flavorant adsorbing performance after storage of a cigarette
with a filter containing an adsorbent accordiag todze-presentimventian; dedgether with that of a
comparative example. Best Mode for Carrying Out the Invention 25 The present invention will be
described in greater detail b&b%-with appriprigie. FEfsiRfica &6 B ap FerfdetSdraiingst 2kl elements

am}men“ﬂedby"ke‘view of a cigarette mainstream smoke component

5 adsorbent according to one embodiment of the present
invention.

FIG. 2 1s an enlarged schematic cross-sectional
view of part of a cigarette mainstream smoke component
adsorbent according to one embodiment of the present

10 invention.

FIG. 3 is a schematic longitudinal sectional view
of a cigarette with a filter according to one
embodiment of the present invention.

FIG. 4 1s a schematic longitudinal sectional view

15 of a cigarette with a filter according to another
empodiment of the present invention.

FIG. 5 is a graph showing the flavorant adsorbing
performance of an adsorbent according to the present
invention, together with that of a comparative example.

20 FIG. 6 1s a graph showing the flavorant adsorbing
performance after storage of a cigarette with a filter
containing an adsorbent according to the present
invention, together with that of a comparative example.

Best Mode for Carrying Out the Invention

25 The present invention will be described in greater

detail below with appropriate reference to the appended

drawings. Like elements are identified by like



4 numerals throughout all the drawings, and repetition of detailed descriptions will be avoided. A
‘cigarette mainstream smoke component adsorbent according to the present invention comprises
5particulate activated carbon and a glucan film supported by the particulate activated carbon. The
origin of the activated carbon for use in the present invention is not particularly limited. Use may be
made of a spherical or powdery activated carbon with 10fine pores (diameter 10 to 200 A) obtained by
reacting a natural material, such as coal or palm husk, as a raw material with a gas or chemical at a
high temperature. Activated carbon particles whose average particle diameter is 75 to 1000 um can be

suitably employed. Theispeeifie surace.greaof the activated carhon;as maasuredin-aceordance with
the BET method is preferably 800 to 2000 m2/g, more preferably 1000 to 1200 m2/g. The glucan film
is formed of, for exanfisié 220 dluttaT erdlodestrin, WdroXypropyicetialdse or the like and is

water-soluble. In order to soften Iheglucan film, a protein such as gelatin, a gummy saccharide such

as carrageenan, gellan gum locaSfB&an gum i GPabiE™Y frionoRRESHHT Uk, 3%@5?3?&Bhol, a
25cellulose dervalive,or.3 pabiel sueh a5 gysesol i pobyeiylene glycel g3 B contained inthe

glucan film. Such a film softening agent can be used in an 5
5 particulate activated carbon and a glucan film

supported by the particulate activated carbon.

The origin of the activated carbon for use in the
present invention is not particularly limited. Use may
be made of a spherical or powdery activated carbon with

10 fine pores (diameter 10 to 200 A) obtained by reacting
a natural material, such as coal or palm husk, as a raw
material with a gas or chemical at a high temperature.
Activated carbon particles whose average particle
diameter is 75 to 1000 um can be suitably employed.

15 The specific surface area of the activated carbon as
measured in accordance with the BET method is
preferably 800 to 2000 m?/g, more preferably 1000 to
1200 m2/q.

The glucan film is formed of, for example,

20 pullulan, maltodextrin, hydroxypropylcellulose or the
like and is water-soluble. 1In order to soften the
glucan film, a protein such as gelatin, a gummy
saccharide such as carrageenan, gellan gum, locast bean
gum or gum arabic, a monosaccharide, a sugar alcohol, a

25 cellulose derivative or a polyol such as glycerol or
polyethylene glycol can be contained in the glucan

film. Such a film softening agent can be used in an



amount of 0.1 to 3% based on the weight of glucan. Further, the glucan film may contain a colorant
other than black colorants in order to conceal the blackness of the activated carbon and improve the
appearance of 5the adsorbent. Examples of such colorants are a water- soluble pigment such as an
annatto pigment, calcium carbonate and the like. The colorant is used in an amount sufficient to cause
the glucan to have the same color as that of the colorant. Fé)r example, the 10colorant can be used in
an amount of 0.1 to 1% based on the weight of the glucan. In one embodiment, the cigarette
mainstream smoke component adsorbent according to the present invention is free of flavorants (for

example, neither the ;ngy@tedjfcgbgntpgrtgdge%ggre@eog{umﬁI%(i%émging @néllf!lac\/grga}nt). FIG.
1 is an enlarged schematic cross-sectional view of a cigarette mainstream smoke component
adsorbent 10 accordifig to bae embodimentatthe present20invention. n thisiadsorbent+i(s a giucan
film (for example, a pullulan film) 14 directly covers the entire surface of an activated carbon particle
(carrier) 12. The thickne38 o the“dluean filvi 143s hbt padiedlarly linfteds Mbwelver, Hlome ke siewpoint

of 25 the disruption of the glucan film c(j)curing smoking, it is preferred to form the glucan film 14 using
glucan in an amount 8§rr§§peon%?ntglt\6a 1401056 o thaenv(\;?eijgli%D of the the appdarance of

5 the adsorbent. Examples of such colorants are a water-
soluble pigment such as an annatto pigment, calcium
carbonate and the like. The colorant is used in an
amount sufficient to cause the glucan to have the same
color as that of the colorant. For example, the

10 colorant can be used in an amount of 0.1 to 1% based on
the weight of the glucan.

In one embodiment, the cigarette mainstream smoke
component adsorbent according to the present invention
is free of flavorants (for example, neither the

15 activated carbon particles nor the glucan film contains
any flavorant).

FIG. 1 is an enlarged schematic cross-sectional
view of a clgarette mainstream smoke component
adsorbent 10 according to one embodiment of the present

20 invention. In this adsorbent 10, a glucan film (for
example, a pullulan film) 14 directly covers the entire
surface of an activated carbon particle (carrier) 12.

The thickness of the glucan film 14 is not

particularly limited. However, from the viewpoint of
25 the disruption of the glucan film during smoking, it is
preferred to form the glucan film 14 using glucan in an

amount corresponding to 0.1 to 10% of the weight of the



finished adsorbent. The adsorbent of the type shown in FIG. | can be formed from, for example, an
‘aqueous solution or aqueous dispersion of glucan optionally containing the 5film softening agent
and/or colorant. For example, activated carbon particles are placed in a fluidized-bed granulating drier,
in which while blowing thereinto a hot air heated at, for example, 80C or below, an aqueous solution or
aqueous dispersion of glucan 10optionally containing the film softening agent and/or colorant is
continuously or intermittently sprayed onto the surfaces of the activated carbon particles and dried.
Depending on the composition of the aqueous solution or aqueous dispersion of glucan, the drying is
15immediately followed by-Gooling 4Ehys, the glucan film is formed on the surface of each of the
activated carbon particles. The glucan film 14 does not infiltrate into the secondary or tertiary pores
of the activated carbon 20partiele@storpleg then uph Ehis,aspeshisdliustrated in FIG .2 A #lustrated
in FIG. 2, the glucan film 14 covers the entire surface of the activated carbon 12 but does not infiltrate
into the secondary o RHIH§ pbFed™ 24 thierésR2BAigarBtte filteraccordihg td Ihe present invention

i [ ' ent adsorbent according to the present invention.
CompnsesaClgarett%@uael%sx}rsea&g@eoggfgrmpoop gﬁucan op%%ona ?9 containing the

5 film softening agent and/or colorant. For example,
activated carbon particles are placed in a fluidized-
bed granulating drier, in which while blowing thereinto
a hot air heated at, for example, 80°C or below, an
aqueous solution or aqueous dispersion of glucan

10 optionally containing the film softening agent and/or
colorant is continuously or intermittently sprayed onto
the surfaces of the activated carbon particles and
dried. Depending on the composition of the agueous
solution or aqueous dispersion of glucan, the drying is

15 immediately followed by cooling. Thus, the glucan film
is formed on the surface of each of the activated
carbon particles.

The glucan film 14 does not infiltrate into the
secondary or tertiary pores of the activated carbon

20 particle 12 to plug them up. This aspect is
illustrated in FIG. 2. As illustrated in FIG. 2, the
glucan film 14 covers the entire surface of the
activated carbon 12 but does not infiltrate into the
secondary or tertiary pores 12a thereof.

25 A cigarette filter according to the present
invention comprises a cigarette mainstream smoke

component adsorbent according to the present invention.



FIG. 3 is a schematic sectional view of a cigarette with a cigarette filter (filter-tipped cigarette) 20
‘according to one embodiment of the present invention. The filter-tipped cigarette 20 5comprises a
cigarette 22 comprising a tobacco filler 221, such as tobacco shreds, wrapped with a cigarette paper
222. The cigarette 22 is the same as a conventional cigarette. A filter 24 is attached to one end of the
cigarette 22. The filter 24 comprises a 10filter section 241 containing the adsorbent of the present
invention, provided in direct contact with the one end of the cigarette 22. A plain filter section 242 may
be provided at that end of the filter section 241 on the downstream side with respect to the 15direction

of the flow of mainstream smake. 3 Thefilter.sagtion 24 centaining the; adsaqrbent comprising for
example, cellulose acetate fibers 241a, in which adsorbent particles AAP according to the present

invention dispersed their, avrapped withea 20filkeratrappér paper 241, aad-maybedsimilar to a
conventional charcoal filter except that the adsorbent of the present invention is used in place of

charcoal (activated cEP56H) SHIE plafr? fiksrSEction 245 Ay Be I8N BE 1o SHexditle, a tow of
celulose acetate bess 2420 wrapped it it rapye paper 242D, Subsianialy no gdsorber
i ained in“the pla

capable of adsorbing mainstream smoke gas 8 components is con In filter section 242.
5 comprises a cigarette 22 comprising a tobacco filler

221, such as tobacco shreds, wrapped with a cigarette
paper 222. The cigarette 22 1s the same as a
conventional cigarette. A filter 24 is attached to one
end of the clgarette 22. The filter 24 comprises a

10 filter section 241 containing the adsorbent of the
present invention, provided in direct contact with the
one end of the cigarette 22. A plain filter section
242 may be provided at that end of the filter section
241 on the downstream side with respect to the

15 direction of ﬁhe flow of mainstream smoke.

The filter section 241 containing the adsorbent
comprising for example, cellulose acetate fibers 241la,
in which adsorbent particles AAP according to the
present invention dispersed therein, wrapped with a

20 filter wrapper paper 241b, and may be similar to a
conventional charcoal filter except that the adsorbent
of the present invention is used in place of charcoal
(activated carbon).

The plain filter section 242 may be formed of, for

25 example, a tow of cellulose acetate fibers 242a wrapped
with a filter wrapper paper 242b. Substantially no

adsorbent capable of adsorbing mainstream smoke gas



The filter 24 composed of the filter sections 241 and 242 is fitted to the cigarette 22 by means of a
‘tipping paper 26. FIG. 4 is a schematic sectional view of a cigarette with a cigarette filter (filter-tipped
cigarette) 30 according to another embodiment of the present invention. In this filter-tipped cigarette
30, 10 a filter 32 fitted to the cigarette 22 by means of the tipping paper 26 comprises a first plain filter
section 321 directly fitted to one end of the cigarette 22 and a second plain filter section 322 provided
spaced apart from the first plain filter section 321. These 15sections are wholly wrapped with a filter
wrapper paper 36. The first plain filter section 321 and second plain filter section 322 may be

comprised of, for examplefowsof cellulose acetate fibar 321a and 322a; nespectively. ilhe space

(cavity) 34 between the first 20plain filter section 321 and the second plain filter section 322 is filled
with the adsorbent partieles AAP according to the present invention. In the filter-tipped cigarette of
the present invention, the cigarette mainstream smoke component 25 adsorbent according to the

present invention has its activafed tarboh cobereiBy gy affightdibE&T it WheRThe Tigarette is
not smoked (for examplg, gyting starage), so,tfhat the adserption gf fiavarant confainedin the

cigarette, etc. can be suppressed. Accordingly, the total amount of deliverable flavorant components
contained in ghe cigaretieds gt gegkeased Sbefore smoking, so that the flavor can be delivered at a
relatively high proportion into the mainstream smoke. When the adsorbent is brought into contact with
tobacco mainstream smoke GERerated Hyae gehepested sineking aetions; the glucan film is for the

rt e 0paraly sl g detghed ety oy bl oy crmanens (g, )
cigarette) 30 according to another embodiment of the
present invention. In this filter-tipped cigarette 30,
10 a filter 32 fitted to the cigarette 22 by means of the
tipping paper 26 comprises a first plain filter section
321 directly fitted to one end of the cigarette 22 and
a second plain filter section 322 provided spaced apart
from the first plain filter section 321. These
15 sections are wholly wrapped with a filter wrapper paper
36. The first plain filter section 321 and second
plain filter section 322 may be comprised of, for
example, tows of cellulose acetate fiber 321la and 3223,
respectively. The space (cavity) 34 between the first
20 plain filter section 321 and the second plain filter
section 322 is filled with the adsorbent particles AAP
according to the present invention.
In the filter-tipped cigarette of the present
invention, the cigarette mainstream smoke component
25 adsorbent according to the present invention has its

activated carbon covered by a highly airtight glucan

film when the cigarette is not smoked (for example,



function of the activated carbon can be exerted, thereby attaining the adsorption of gas components
‘15contained in the cigarette mainstream smoke. EXAMPLES The present invention will be
described by way of Examples below. Needless to say, the present invention is not limited by these
Examples. 20Example 1 A 5% by weight concentration aqueous pullulan dispersion was prepared.
Activated carbon of 250 pm average particle diameter (palm husk activated carbon employed in
conventional charcoal filters; specific 25surface area: 10009m2/g), 15 kg, was placed in a tumbling
fluidized-bed granulation drier (Model SEO0-15 manufactured by Freund International Ltd.). The 10

agiation blade was rotaiec 3t ah0ut 200 fpm. AnKhat alrof 70,0 80 was blown nip he drer at 3

flow rate of 1.0 to 2.0 m/sec, thereby forming a fluidized bed of the activated carbon partlc?es. While
5maintaining the fluidized-hed byl continuouscagitationsthe agqueous pullylandispersionaras sprayed
thereinto at 130 to 150 g/min. Thus, the aqueous pullulan dispersion, 15 kg in total, was sprayed onto
the surfaces of the activafetféarBon paftictes: @ndidristh 10T hefeaftet, itfie aekivatetl lcavisor particles

were dried components contained in the cigarette is not decreased

5 before smoking, so that the flavor can be delivered at
a relatively high proportion into the mainstream smoke.
When the adsorbent is brought into contact with tobacco
mainstream smoke generated by, e.g., repeated smoking
actions, the glucan film is for the first time
10 partially dissolved and detached mainly by highly polar
components (moisture, etc.) contained in the tobacco
mainstream smoke, so that the inherent adsorptive
function of the activated carbon can be exerted,
thereby attaining the adsorption of gas components
15 contained in the cigarette mainstream smoke.
EXAMPLES
The present invention will be described by way of
Examples below. Needless to say, the present invention
is not limited by these Examples.
20 Example 1
A 5% by weilght concentration aqueous pullulan
dispersion was prepared. Activated carbon of 250 um
average particle diameter (palm husk activated carbon
employed in conventional charcoal filters; specific
25 surface area: 1000 m2/g), 15 kg, was placed in a
tumbling fluidized-bed granulation drier (Model SFC-15

manufactured by Freund International Ltd.). The



by hot air of 50 to 70C for 3 to 5 minutes, thereby obtaining 14.7 kg of desired adsorbent. With respect
'to the obtained adsorbent, the amount of pullulan applied on the surfaces of the activated carbon was
15quantitatively determined to find that the adsorbent had a 4.5% by weight pullulan film. Example 2 A
5% by weight concentration aqueous pullulan dispersion was prepared. The same palm husk activated
20carbon as used in Example 1, 5k g, was placed in a fluidized-bed granulation drier (Model MGD-05
manufactured by Okawara Mfg. Co., Ltd.). While rotating the agitation blade at about 20 rpm in order
to assist the initial fluidization, hot air of 75"C was 25blown into the drier at a flow rate of 0.6 m/sec,

thereby forming a fluidized bed.of the aglivajed carhon.particles..ntermittent spraying somprising

spraying 11 the aqueous pullulan dispersion at a rate of 65 g/min for one minute and stopping the
spraying for three mintites wasTépeated itcthefluidized hed nthus; ke agueeus:pullulan dispersion,
2kg in total, was sprayed 5onto the surfaces of the activated carbon particles, and dried. Immediately
thereafter, the tempefatiife 6tithé hot &if waslloWwerefto rodnRT peratiirerahdathé il dized

bed of the activated carbon particles. While

5 maintaining the fluidized bed by continucus agitation,
the aqueous pullulan dispersion was sprayed thereinto
at 130 to 150 g/min. Thus, the aqueous pullulan
dispersion, 15 kg in total, was sprayed onto the
surfaces of the activated carbon particles, and dried.

10 Thereafter, the activated carbon particles were dried
by hot air of 50 to 70°C for 3 to 5 minutes, thereby
obtaining 14.7 kg of desired adsorbent. With respect
to the obtained adsorbent, the amount of pullulan
applied on the surfaces of the activated carbon was

15 quantitatively determined to find that the adsorbent
had a 4.5% by weight pullulan film.

Example 2
A 5% by weight concentration aqueous pullulan

dispersion was prepared. The same palm husk activated

20 carbon as used in Example 1, 5kg, was placed in a
fluidized-bed granulation drier (Model MGD-05
manufactured by Okawara Mfg. Co., Ltd.). While
rotating the agitation blade at about 20 rpm in order
to assist the initial fluidization, hot air of 75°C was

25 blown into the drier at a flow rate of 0.6 m/sec,
thereby forming a fluidized bed of the activated carbon

particles. Intermittent spraying comprising spraying



was blown at a flow rate of 0.4 m/sec to conduct cooling. Thus, a desired adsorbent was obtained.
10Example 3 A 10% by weight concentration aqueous hydroxypropylmethylcellulose dispersion
was prepared. The same palm husk activated carbon as used in Example 1, 150g, was placed in a
fluidized-bed granulation 15drier (Model GB-22 manufactured by Yamato Scientific Co., Ltd.). While
rotating the agitation blade at about 20 rpm, hot air of 60C was blown into the drier at a flow rate of 0.6
m/sec, thereby forming a fluidized bed of the activated carbon particles. By 20continuously spraying
the aqueous hydroxyprOpylmethylcellulose dispersion on the fluidized bed, the aqueous

aydroxypropylmethylceljulose dispetsigns 15 0. tolal, was appliedonfo the surfaces.of fne activated
| ) |

carbon particles, and dried. 25Immediately thereafter, the temperature of the hot air was' lowered to
room temperature and the ainwasiblows atadflove eate Df §.4 mésegto-condyctegoling-Lhus, 12 a
desired adsorbent was obtained. Example 4 An aqueous glucan dispersion of 5% by weight
pullulan concentratiod 5% b Svéigfit gelam® seshcentration ahdihisAveight carBoxymethyicellulose
concentration was prepared. The LSﬁr11§]1palm C[:lusk actiyated cngon as used in Example 1, 1509, was

placed in a tumbling fluidized-bed Granulator THE FOtatiny pefforated piite Alspolad af fHePlGtom was

rotated at 5 onto the surfaces of the activated carbon particles,

and dried. Immediately thereafter, the temperature of
the hot air was lowered to room temperature and the air
was blown at a flow rate of 0.4 m/sec to conduct
cooling. Thus, a desired adsorbent was obtained.

10 Example 3

A 10% by weight concentration aqueous

hydroxypropylmethylcellulose dispersion was prepared.
The same palm husk activated carbon as used in Example
1, 150g, was placed in a fluidized-bed granulation

15 drier (Model GB-22 manufactured by Yamato Scientific
Co., Ltd.). While rotating the agitation bladé at
about 20 rpm, hot air of 80°C was blown into the drier
at a flow rate of 0.6 m/seé, thereby forming a
fluidized bed of the activated carbon particles. By

20 continuously spraying the agueous
hydroxypropylmethylcellulose dispersion on the
fluidized bed, the aqueous hydroxypropylmethylcellulose
dispersion, 15 g in total, was applied onto the
surfaces of the activated carbon particles, and dried.

25 Immediately thereafter, the temperature of the hot air
was lowered to room temperature and the air was blown

at a flow rate of 0.4 m/sec to conduct cooling. Thus,



,10about 300 rpm, and the agitation blade for preventing granulation was rotated at about 320 rpm.
Hot air of 75C was blown into the granulator at a flow rate of 0.6 m/sec, thereby forming a fluidized bed
of the activated carbon particles. By continuously spraying 15the above aqueous glacan dispersion
held at 50C on the fluidized bed, an aqueous glucan dispersion, 15 g in total, was applied onto the
surfaces of the activated carbon particles, and dried. Immediately thereafter, the temperature of the
hot air was lowered to room 20temperature, and the air was blown at a flow rate of 0.4 m/sec to
thereby conduct cooling. Thus, a desired adsorbent was obtained. Example 5 An adsorbent-containing

cellulose acetate filter,25was produced using,each, of the.adsorbents obtained in Examples 1 to 4 in

accordance with the routine procedure for production of charcoal filters. A 13 filter-tipped cigarette
shown in FIG. 3 was producea aisingeeach of the obtained filters. The maximum amount of adsorbent
added to the adsorbent-containing filter section 241 was 80 mg per 10 mm filter length. With respect to
the cigarettes, no marked detPe@s85°6 he FlAVEREOAPGRENS b feaf fobscch vndahefagrance of the
secondary flavorant duripg ttie storage were opserved Hok\évever, when eaclh of the cigarettes was

. ul¥ulan CORcCen r%tlon, 5% by weight gelatin
smoked, a mild flavoﬁ)smoklng taste peculiarto

5 concentration and 1% by weight carboxymethylcellulose

concentration was prepared. The same palm husk
activated carbon as used in Example 1, 150g, was placed
in a tumbling fluidized-bed granulator. The rotating
perforated plate disposed at the bottom was rotated at
10 about 300 rpm, and the agitation blade for preventing
granulation was rotated at about 320 rpm. Hot air of
75°C was blown into the granulator at a flow rate of
0.6 m/sec, thereby forming a fluidized bed of the
activated carbon particles. By continuously spraying
15 the above aqueous glucan dispersion held at 50°C on the
fluidized bed, an aqueous glucan dispersion, 15 g in
total, was applied onto the surfaces of the activated
carbon particles, and dried. Immediately thereafter,
the temperature of the hot air was lowered to room
20 temperature, and the air was blown at a flow rate of
0.4 m/sec to thereby conduct cooling. Thus, a desired
adsorbent was obtained.
Example 5
An adsorbent-containing cellulose acetate filter
25 was produced using each of the adsorbents obtained in
Examples 1 to 4 in accordance with the routine

procedure for production of charcoal filters. A



10cigarettes with a charcoal filter could be enjoyed. Example 6 (A) A glass tube was charged with 20
'mg of the adsorbent obtained in Example 1. At 25C, vaporized 15linalool, saturated steam and
gaseous nitrogen were simultaneously passed through the interior of the glass tube at respective flow
rates of 240 cc/min, 480 cc/min and 80 cc/min for four hours. Thereafter, the amount of linalool
adsorbed on the adsorbent was determined. 20The same quantitative determination of linalool was
carried out using the palm husk activated carbon (Compar]aﬁve Example) used in the production of the
adsorbent of Example 1 in place of the adsorbent obtained in Example 1. 25(B) A glass tube was

e Lol o e s o
function of the adsorhentnfhereafier in thessayne manner asiin éAsaboves dinaloel saturated nt
of adsorbent added to the adsorbent-containing filter
section 241 was 80 mg per 10 mm filter length. With
5 respect to the cigarettes, no marked decreases of the
flavor components of leaf tobacco and the fragrance of
the secondary flavorant during the storage were
observed. However, when each of the cigarettes was
smoked, a mild flavor smoking taste peculiar to
10 cigarettes with a charcoal filter could be enjoyed.
Example 6
(A)
A glass tube was charged with 20 mg of the
adsorbent obtained in Example 1. At 25°C, vaporized
15 linalool, saturated steam and gaseous nitrogen were
simultaneously passed through the interior of the glass
tube at respective flow rates of 240 cc/min, 480 cc/min
and 80 cc/min for four hours. Thereafter, the amount
of linalool adsorbed on the adsorbent was determined.
20 The same quantitative determination of linalool
was carried out using the palm husk activated carbon
(Comparative Example) used in the production of the
adsorbent of Example 1 in place of the adsorbent
obtained in Example 1.
25 (B)
A glass tube was charged with 20 mg of the

adsorbent obtained in Example 1. At 25°C, saturated



5steam and gaseous nitrogen were passed through the interior of the glass tube, and the amount of
‘linalool adsorbed on the adsorbent was determined. The results are shown in FIG. 5. As is
apparent from the results shown in FIG. 5, while the adsorbent 100f the present invention adsorbed
only about 10% of the amount of linalool adsorbed on conventional activated carbon under the
condition in which the glucan film is not dissolved (.(A) above), the adsorbent of the present invention
adsorbed about 90% of the amount of linalool 15 adsorbed dn conventional activated carbon under the
condition in which the glucan film is dissolved ((B) above). Example 7 Adsorbent-containing cellulose

acetate filters 20were_produc sing 4 f the adsorbent of the.present invention obtained in
Example 1 and 40 mes %%jhr% glc%n%eﬁfgics)r%lg;%ﬁ%rﬁl}ls%qac%sgteé%a?63r? ﬁsgg ir:e E?(a piaesf, cube
respectively, in accorgdance with e routine-prosedurs for prosuctien of ghancoghfilters.cHe 25amount
of activated carbon contained in 48 mg of the adsorbent of the present invention and 40 mg of the
palm husk activated éaldoniake e sametin the amobihe 15factivated catbemea f tA filker-tipped
cigarette shown in Flt . 3 was produced using each of the obtained filters. Menthol was added to each

of these filter-tipped ¢igaret@d T AR ARTdurtt of 139%'by WEGHEBased 6 fivet amdtihtéFtbBdcco

shreds. 5 steam and gaseous nitrogen were passed through the
interior of the glass tube, and the amount of linalool
adsorbed on the adsorbent was determined.
The results are shown in FIG. 5. As is apparent
from the results shown in FIG. 5, while the adsorbent
10 of the present invention adsorbed only about 10% of the
amount of linalool adsorbed on conventional activated
carbon under the condition in which the glucan film is
not dissolved ({A) above), the adsorbent of the present

invention adsorbed about 90% of the amount of linalool

15 adsorbed on conventional activated carbon under the
condition in which the glucan film is dissolved ((B)
above) .

Example 7

Adsorbent-containing cellulose‘acetate filters

20 were produced using 48 mg of the adsorbent of the
present invention obtained in Example 1 and 40 mg of
the conventional palm husk activated carbon used in
Example 1, respectively, in accordance with the routine
procedure for production of charcoal filters. The

25 amount of activated carbon contained in 48 mg of the
adsorbent of the present invention and 40 mg of the

palm husk activated carbon are the same in the amount



The obtained filter-tipped cigarettes were stored in an atmosphere conditioned at 22C and a relative
humidity of 60%. Each of the cigarettes was smoked by 10an automatic smoker one day after, seven
days after, 20 days after and 57 days after the initiation of the storage, and the amount of menthol
contained in mainstream smoke was determined by the routine procedure. The results are shown in
FIG. 6. In 15FIG. 6, the line a indicates the results with respect to the filter-tipped cigarette containing
the adsorbent of the present invention, and the line b the r Sults with respect to the filter-tipped
cigarette containing the conventional palm husk activated carbon. 20It is apparent from the results
shown in FIG. 6 that the filter-tipped. gigarette containing the adsorbent of the present invention
exhibits an increase of about 46% 7 days after the initiation of the storage, an increase of about 48%

20 days after the 25initiation of thel storage pdandnesease of abautA46%:b7rdays after she initiation of
the storage in the amount of menthol contained in mainstream smoke over 16 those of the filter-tipped
cigarette containing the estertionaladivasd icarborhe obtained filters. Menthol

was added to each of these filter-tipped cigarettes in
5 an amount of 1.3% by weight based on the amount of
tobacco shreds.

The obtained filter-tipped cigarettes were stored
in an atmosphere conditioned at 22°C and a relative
humidity of 60%. Each of the cigarettes was smoked by

10 an automatic smoker one day after, seven days after,
20 days after and 57 days after the initiation of the
storage, and the amount of menthol contained in
mainstream smoke was determined by the routine
procedure. The results are shown in FIG. 6. 1In

15 FIG. 6, the line a indicates the results with respect
to the filter-tipped cigarette containing the adsorbent
of the present invention, and the line b the results
with respect to the filter-tipped cigarette containing
the conventional palm husk activated carbon.

20 It is apparent from the results shown in FIG. 6
that the filter-tipped cigarette containing the
adsorbent of the present invention exhibits an increase
of about 46% 7 days after the initiation of the
storage, an increase of about 48% 20 days after the

25 initiation of the storage and an increase of about 46%
57 days after the initiation of the storage in the

amount of menthol contained in mainstream smoke over



MCSLLP 17 CLAIMS 1. A cigarette filter characterized by comprising a cigarette mainstream
'smoke component adsorbent comprising particulate activated carbon and a pullulan film supported by
5the particulate activated carbon, wherein the adsorbent is free of flavorants. 2. The cigarette filter
according to claim 1, characterized in that the pullulan film contains a colorant other than black
colorants. 103.The cigarette filter according to claim 1, characterized in that a ratio of a weight of the
pullulan with respect to a total weight of the particulate activated carbon and the pullulan film is 0.1 to
10% by weight. 4.Thecigarette filter according to claim 1, 15characterized in that the cigarette
mainstream smoke cenponestadserbent isobtaingd by condinuausly ok intermittently spraying an
agueous solution or an aqueous dispersion of pullulan onto surfaces of the particulate activated
carbon, followed by dryinge 205 A eijarstteicharacterzetbby comprising the cigarette filter according to
claim 1 and a flavorant.
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CLAIMS

1. A cilgarette filter characterized by comprising a
cigarette mainstream smoke component adsorbent comprising
particulate activated carbon and a pullulan film supported by
the particulate activated carbon, wherein the adsorbent is
free of flavorants.

2. The cigarette filter according to claim 1,
characterized in that the pullulan film contains a colorant
other than black colorants.

3. The cigarette filter according to claim 1,
characterized in that a ratio of a weight of the pullulan
with respect to a total weight of the particulate activated
carbon and the pullulan film is 0.1 to 10% by weight.

4. The cigarette filter according to claim 1,
characterized in that the cigarette mainstream smoke
component adsorbent is obtained by continuously or
intermittently spraying an aqueous solution or an aqueous
dispersion of pullulan onto surfaces of the particulate
activated carbon, followed by drying.

5. A  cilgarette, characterized by comprising the

cigarette filter according to claim 1 and a flavorant.



