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Description

Technical Field

[0001] The present invention relates to a cigarette fil-
ter capable of lowering the amount of aldehydes con-
tained in the mainstream smoke of a cigarette.

Background Art

[0002] Various chemical components are contained in
the mainstream smoke puffed by a smoker in smoking
a cigarette. It is difficult to adsorb and remove aldehydes
represented by formaldehyde among these chemical
components with an ordinary cigarette filter. Therefore,
it is desired to remove the aldehydes from the main-
stream smoke of the cigarette.
[0003] It is attempted in the past to use various addi-
tives in the cigarette filter in order to adsorb and remove
the aldehydes contained in the mainstream smoke of
the cigarette. However, the use of the conventional ad-
ditives gives rise to a problem of impairing tobacco taste.

Disclosure of Invention

[0004] An object of the present invention is to provide
a cigarette filter, which permits effectively lowering the
amount of aldehydes in the mainstream smoke of a cig-
arette while suppressing the detrimental effects such as
degradation of tobacco taste.
[0005] A cigarette filter according to an aspect of the
present invention is characterized by comprising a filter
medium containing a basic amino acid or a basic amino
acid salt and a moisturizing agent.
[0006] The basic amino acid or the basic amino acid
salt used in the present invention is selected from the
group consisting of arginine, arginine salt, lysine, lysine
salt, histidine, histidine salt, ornithine, ornithine salt, cit-
rulline, citrulline salt, hydroxyzine and hydroxyzine salt.
The moisturizing agent used in the present invention is
selected from the group consisting of glycerin, sodium
propionate and sodium lactate.
[0007] In the cigarette filter of the present invention,
it is desirable for the basic amino acid or the basic amino
acid salt to be contained in an amount of 3.5 mg or more.
[0008] In the cigarette filter of the present invention,
it is desirable for the ratio of the basic amino acid or the
basic amino acid salt to the moisturizing agent to fall
within a range of between 1:1 and 1:2.

Brief Description of Drawings

[0009]

FIG. 1 schematically shows the construction of an
apparatus for measuring formaldehyde contained
in the mainstream smoke of a cigarette in the Ex-
amples of the present invention;

FIG. 2 is a cross-sectional view showing the con-
struction of a cigarette used in the Examples of the
present invention;
FIG. 3 is a graph showing the delivery of formalde-
hyde depending on the type of a basic substance
added to a cigarette filter;
FIG. 4 is a graph showing the relationship between
the amount of water added to a cigarette filter to-
gether with L-arginine and the delivery of formalde-
hyde;
FIG. 5 is a graph showing the relationship between
the amount of glycerin added to a cigarette filter to-
gether with L-arginine and the increased amount of
water in the cigarette filter;
FIG. 6 is a graph showing the delivery of formalde-
hyde depending on the type of a moisturizing agent
added to a cigarette filter together with L-arginine;
and
FIG. 7 is a graph showing the relationship between
the ratio of L-arginine to glycerin added to a ciga-
rette filter and the delivery of formaldehyde.

Best Mode for Carrying Out the Invention

[0010] As a result of extensive research conducted
from various viewpoints on additives in an attempt to
lower aldehydes contained in the mainstream smoke of
a cigarette, the present inventors have found that a ba-
sic amino acid or a basic amino acid salt is an effective
additive. The basic amino acid or the basic amino acid
salt used in the present invention is selected from the
group consisting of, for example, arginine, arginine salt,
lysine, lysine salt, histidine, histidine salt, ornithine, or-
nithine salt, citrulline, citrulline salt, hydroxyzine and hy-
droxyzine salt. Among these compounds, arginine and
a salt thereof are admitted as food additives.
[0011] The present inventors have also found that the
aldehydes contained in the mainstream smoke of a cig-
arette can be more effectively removed if the basic ami-
no acid or the basic amino acid salt is used in combina-
tion with a moisturizing agent. The moisturizing agent
used in the present invention is selected from the group
consisting of glycerin, sodium propionate and sodium
lactate.
[0012] It is possible to use an ordinary filter medium
such as acetate tow, a paper filter material, or a pulp
unwoven fabric as the carrier (filter raw material) for the
basic amino acid or the basic amino acid salt and the
moisturizing agent.
[0013] It is believed that, in the cigarette filter of the
present invention, the aldehydes in the mainstream
smoke of a cigarette are lowered by the mechanism giv-
en below. In the first step, the aldehydes contained in
the mainstream smoke of a cigarette are dissolved in
water held by the moisturizing agent carried by the filter.
Further, the aldehydes dissolved in the water are al-
lowed to react with the basic amino acid or the basic
amino acid salt carried by the filter so as to be trapped
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within the filter. It should be noted that the moisturizing
agent functions to stably hold the water serving to dis-
solve the aldehydes.
[0014] In the cigarette filter of the present invention,
the basic amino acid or the basic amino acid salt should
be contained in an amount of 3.5 mg or more, because
it is difficult to obtain a sufficient effect of lowering the
aldehydes where its amount is smaller than 3.5 mg.
[0015] Also, in the cigarette filter of the present inven-
tion, the ratio of the basic amino acid or the basic amino
acid salt to the moisturizing agent is specified to fall with-
in a range of between 1:1 and 1:2. If the ratio noted
above fails to fall within the range noted above, it is dif-
ficult to obtain a sufficient effect of lowering the alde-
hydes.
[0016] For allowing the filter medium to contain the
basic amino acid or the basic amino acid salt and the
moisturizing agent, it is possible to employ such a meth-
od as spraying, dipping and roller transfer.
[0017] It is also possible to allow the filter medium to
contain activated charcoal in addition to the basic amino
acid or the basic amino acid salt and the moisturizing
agent.
[0018] The configuration of the filter tip may be a plain
type, a dual type, a multi-segment type having triple or
more segments, or a plug-space-plug type. It is possible
for the basic amino acid or the basic amino acid salt and
the moisturizing agent to be contained in a part or all the
segments of the filter tip.
[0019] The cigarette filter of the present invention may
be a filter connected to the tobacco section of a cigarette
as a mouth end component or a filter in the form of a
cigarette holder.

Examples:

[0020] In the method of measuring the aldehydes con-
tained in the mainstream smoke of a cigarette, which is
used in the following Examples, the derivative of 2,4-din-
itrophenyl hydrazine (DNPH), a trapping substance, is
measured by high-speed liquid chromatography
(HPLC). The substances that can be measured simul-
taneously by this method are eight components consist-
ing of formaldehyde, acetaldehyde, acetone, acrolein,
propionaldehyde, crotonaldehyde, methyl ethyl ketone
and n-butylaldehyde. In the following Examples, the de-
scription is directed to formaldehyde among the alde-
hydes (carbonyl compounds) that are to be measured.
[0021] In the first step, a trapping solution is prepared
by dissolving 9.51 g of 2,4-dinitrophenyl hydrazine
(DNPH) in 1 L of acetonitrile, followed by adding 5.6 mL
of 60% perchloric acid and subsequently diluting the re-
sultant solution with ultra pure water to 2 L.
[0022] The construction of the measuring apparatus
will now be described with reference to FIG. 1. As shown
in FIG. 1, a DNPH trapping solution 12 is put in a Drech-
sel type trap 11. The Drechsel type trap 11 has an inner
volume of 250 mL, the amount of the DNPH trapping

solution is 100 mL, and the dead volume is 150 mL. The
Drechsel type trap 11 is put in an ice water bath 13 so
as to be cooled. The lower end of a glass pipe 14 having
a cigarette 1 mounted to the top end thereof is dipped
in the trapping solution 12 within the Drechsel type trap
11. Further, a glass pipe 15 and a Cambridge pad 16
are mounted to communicate with the dead volume of
the Drechsel type trap 11, and an automatic smoking
machine 17 is connected to the Cambridge pad 16.
[0023] The cigarette 1 is attached to the glass pipe 14
so as to permit the cigarette 1 to be automatically
smoked under the standard smoking conditions speci-
fied in ISO standards. To be more specific, the operation
of sucking 35 mL of the smoke in a single puff for two
seconds is repeated at an interval of 58 seconds for a
single cigarette. While the mainstream smoke is being
bubbled, eight components of carbonyl compounds are
converted into derivatives of DNPH. Two cigarettes are
used for the measurement.
[0024] The derivatives thus formed are measured by
HPLC. In the first step, the trapping solution is filtered,
followed by diluting the filtrated trapping solution with a
Trizma Base solution (4 mL of trapping solution : 6 mL
of Trizma Base solution). Then, the diluted solution is
measured by HPLC. The measuring conditions for
HPLC are as follows:

Column: HP LiChrospher 100RP-18(5µ)250 3 4
mm;
Guard column: HP LiChrospher 100RP-18(5µ)4 3

4 mm;
Column temperature: 30°C;
Detection wavelength: DAD 356 nm;
Injection amount: 20 µL;

[0025] Mobile phase: Gradients with three phases
(solution A: ultra pure aqueous solution containing 30%
of acetonitrile, 10% of tetrahydrofuran and 1% of IPA;
solution B: ultra pure aqueous solution containing 65%
of acetonitrile, 1% of tetrahydrofuran and 1% of IPA; and
solution C: 100% of acetonitrile).
[0026] The construction of the cigarette used as a
sample will now be described with reference to the
cross-sectional view shown in FIG. 2. As shown in FIG.
2, the cigarette has a tobacco section 20 in which cut
tobacco 21 is wrapped with a cigarette wrapper 22, and
a filter section 30 in which a filter 31 is wrapped with a
forming paper 32. The filter section 30 is connected to
the tobacco section 20 by using a tipping paper 40. It is
possible to use, for example, cellulose acetate tow as
the filter material.
[0027] In testing a cigarette prepared by using a test
filter having a basic amino acid or a basic amino acid
salt and a moisturizing agent added thereto, a tobacco
section is taken out by cutting the acetate filter from a 6
mg-tar cigarette available on the market, and the tobac-
co section is connected to the test filter so as to provide
a sample. An atomizer is used for adding a basic amino
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acid or a basic amino acid salt and a moisturizing agent
to the test filter.

Test 1:

[0028] A 25 mm-long acetate filter was prepared as a
base filter. Also, a test filter for reference was prepared
by allowing the base filter to contain 6.5 mg of water.
Further, test filters were prepared by allowing the base
filter to contain 6.5 mg of water and 3.5 mg of an additive.
The additive was selected from the group consisting of
L-arginine, arginine glutamate, hydrazide formate, am-
monia, acetamide and urea, classified as nitrogen-con-
taining basic substances.
[0029] Each filter was connected to the tobacco sec-
tion noted above to prepare a sample cigarette, and the
delivery of formaldehyde (µg/cig) in the mainstream
smoke per cigarette was measured by the measuring
method described above. FIG. 3 is a graph showing the
results. FIG. 3 clearly supports that L-arginine, which is
a basic amino acid, and arginine glutamate, which is a
basic amino acid salt, are particularly effective for low-
ering the delivery of formaldehyde, compared with the
case where the base filter is allowed to contain water
alone.
[0030] Incidentally, it has been found that, in order to
lower the delivery of formaldehyde, the amount of L-ar-
ginine or arginine glutamate in the filter should prefera-
bly be 3.5 mg or more.

Test 2:

[0031] The base filter was allowed to contain 3.5 mg
of L-arginine and a varied amount of water. Each of the
filters differing in the water content was connected to the
tobacco section noted above to prepare a sample ciga-
rette, and the delivery of formaldehyde (µg/cig) in the
mainstream smoke per cigarette was measured by the
measuring method described above. FIG. 4 is a graph
showing the results. As apparent from FIG. 4, formalde-
hyde in the mainstream smoke can be effectively low-
ered if the water content of the filter is 5 mg or more in
the case where the filter contains 3.5 mg of L-arginine.

Test 3:

[0032] The base filter was allowed to contain L-ar-
ginine and glycerin used as a moisturizing agent so as
to examine the increased amount of water in the filter.
The L-arginine content was set at 3.5 mg, 7.0 mg or 10.5
mg. The glycerin content was set at 18 mg or 52 mg.
FIG. 5 is a graph showing the results. FIG. 5 clearly sup-
ports that the amount of water held by the filter can be
increased with increase in the amount of the moisturiz-
ing agent, i.e., glycerin.

Test 4:

[0033] A test filter for reference, containing no mois-
turizing agent, was prepared by allowing the base filter
to contain 3.5 mg of L-arginine alone. Also, test filters
were prepared by allowing the base filter to contain 3.5
mg of L-arginine and a moisturizing agent. The moistur-
izing agent was selected from the group consisting of
glycerin, xylitol, sodium pantothenate, sodium PCA, so-
dium lactate, sodium propionate, sodium DL-malate, D-
mannose and calcium chloride. Each test filter was con-
nected to the tobacco section noted above to prepare a
sample cigarette, and the delivery of formaldehyde (µg/
cig) in the mainstream smoke per cigarette was meas-
ured by the measuring method described above. FIG. 6
is a graph showing the results. As apparent from FIG.
6, glycerin, sodium lactate and sodium propionate,
which are used as the moisturizing agent, permit effec-
tively lowering the delivery of formaldehyde, compared
with the case where the base filter is allowed to contain
L-arginine alone. These moisturizing agents are also
suitable in view of the manufacturing process of the filter.

Test 5:

[0034] Various test filters in which the base filter con-
tained 3.5 mg of L-arginine and a varied amount of so-
dium lactate used as the moisturizing agent were pre-
pared. The ratio of sodium lactate to L-arginine was set
at 1:1, 1:2 or 1:3.
[0035] Each test filter was connected to the tobacco
section noted above to prepare a sample cigarette, and
the delivery of formaldehyde (µg/cig) in the mainstream
smoke per cigarette was measured by the measuring
method described above. FIG. 7 is a graph showing the
results. FIG. 7 supports that the delivery of formalde-
hyde in the mainstream smoke can be effectively low-
ered by allowing the base filter to contain L-arginine and
sodium lactate at a ratio of 1:1 or 1:2.

Industrial Applicability

[0036] The cigarette filter of the present invention
makes it possible lower effectively the amount of alde-
hydes contained in the mainstream smoke of a ciga-
rette.

Claims

1. A cigarette filter, characterized by comprising a fil-
ter medium containing a basic amino acid or a basic
amino acid salt and a moisturizing agent.

2. The cigarette filter according to claim 1, character-
ized in that the basic amino acid or the basic amino
acid salt is selected from the group consisting of ar-
ginine, arginine salt, lysine, lysine salt, histidine,
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histidine salt, ornithine, ornithine salt, citrulline, cit-
rulline salt, hydroxyzine and hydroxyzine salt.

3. The cigarette filter according to claim 1, character-
ized in that the moisturizing agent is selected from
the group consisting of glycerin, sodium propionate
and sodium lactate.

4. The cigarette filter according to claim 1, character-
ized in that the basic amino acid or the basic amino
acid salt is contained in an amount of 3.5 mg or
more.

5. The cigarette filter according to claim 1, character-
ized in that the ratio of the basic amino acid or the
basic amino acid salt to the moisturizing agent falls
within a range of between 1:1 and 1:2.
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