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FILTER WITH SCAVENGING EFFECT ON FREE RADICALS IN CIGARETTE SMOKE AND ITS
PREPARATION METHOD BACKGROUND OF THE INVENTION Field of the Invention This
invention relates to an improved cigarette filter with a scavenging effect
on gas phase free radicals in cigarette smoke. The invention uses filters
that contain proantbocyanidins for scavenging the free radicals. The
present invention is also directed to a method for producing an improved
cigarette filter with scavenging effect on gas phase free radicals. It is
well accepted that lit cigarettes produce an enormous amount of free
radicals, including gas phase and solid phase free radicals. The number of
free radicals in the gas phase has been estimated to be l015 per puff,
which are primarily alkyl, alkoxyl, peroxyl and nitric oxide (NO~) free
radicals. Inhaling the gas phase free radicals produced by cigarette smoke
into a human body is known to produce toxicological and pathological
changes that are deleterious to humans. The gas phase free radicals are
widely known to be more harmful to the human body than are solid phase free
radicals. In part, this is a result of the high energy levels, that is, the
volatility of gas phase free radicals. Cigarette combustion, in particular,
involves a complex burning process which produces free radicals that exist
in the smoke. Cigarette smoke is a complex mixture of more than 4,700
chemicals, including high concentrations of highly   1 9 JAN 2e15 WO
02/32239 PCT/IBOl/01862 -2reactive free radicals which play a major role in
the toxicity of the smoke. The free radicals attack cell constituents,
either directly or indirectly, and are believed to be a factor in tobacco
smoke related diseases. Many parts of the body may be adversely affected by
the gas phase free radicals including the lungs, mouth, pharynx, esophagus,
heart and circulatory systems, and various organs. Free radicals may change
the molecular structures of cell proteins and lipids and cause breaks in
DNA sequences that lead to mutations, thereby increasing the risks of
developing various types of cancers. Studies indicate that mainstream
smoke, that is, smoke inhaled directly from a lit cigarette and sidestream
smoke, which is smoke emitted from the smoldering tobacco between puffs and
through the exhaled smoke emitted by a smoker, contain high concentrations
of free radicals. Sidestream smoke affects both the smoker and the
non-smokers around the smoker. A major health concern relates to the
exposure of non-smokers, including infants and children, to tobacco smoke
in the home and other locations that derives from smokers. Individuals who
do not smoke but are exposed to secondary sidestream smoke may suffer the
consequences of free radical damage from tobacco smoke. Most of the free
radicals in burning cigarette-produced smoke gas phase are instantaneous
and unstable. It is impossible to observe them directly with Electron Spin
Resonance Spectroscopy ("ESR spectroscopy") techniques. In order to observe
gas phase free radicals, such as those present in cigarette smoke, a spin
capture technique is employed. In this technique, gas phase free radicals
are captured and then transformed into a spin adduct which can be tested
via ESR spectroscopy. A   1 9 JAPE 2005 WO 02/32239 PCT/IBOl/01862 -3  spin
collector (PBN) collects smoke gas phase free radicals, which are
predominantly alkoxyl free radicals (RO~) and alkyl free radicals (R.).
Most of the gas phase free radicals in tobacco smoke are RO~ and alkyl R
free radicals. Nitrogenous substances oxidize and produce great amounts of
NO free radicals (NO~) in the process of cigarette burning. A reaction of
NO2 with oxygen results in the production of reactive NO2 free radicals. A
N02 free radical may react with olefin, a substance produced during
cigarette burning, to form alkyl free radical RO~. RO~ fine radicals may
attack cell membranes and cause lipid peroxidation. In turn, such lipid
peroxidation may stimulate macrophages to release oxygen free radicals.
Oxygen free radicals, on their own, may independently cause injury to cell
constituents. They may poison cells and may contribute to causing lung
cancer and heart disease together with the free radicals present in the
smoke of a lit cigarette. Such free radicals may also attack and, thereby
inactivate pulmonary -1 antiprotease, which inhibits elastase and hence
causes pulmonary injury. Also, free radicals from cigarette smoke are
considered in the pathogenesis of smoking-induced lung diseases, such as
emphysema, lung cancer and heart diseases. Components of the lung matrix
itself (e.g. collagen, elastin) can be damaged and fragmented by oxidants
in cigarette smoke. The damage of free radicals from cigarettes is not
limited to the pulmonary tract. It was found that the urine of smokers
contains IO fold higher amounts of a typical biomarker of oxidative damage
than the amounts shown in the urine of nonsmokers. The noxious pro-oxidant
effects of smoking may even extend beyond the epicardial arteries to
coronary microcirculation and affect regulation of myocardial blood flow
and cause carotid-media thickness.   1 9 JAN ~~~5 WO 02/32239
PCT/IBOl/01862 -4 One filter that claims to scavenge free radicals in
cigarette smoke was pursued jointly by Biophysics Institute of Academics
Sinzca. and Beijing Cigarette Factory in l995. It uses tea polyphenol,
vitamin C, and active carbon for a compound filter. This filter scavenges
approximately 14 % of gas phase free radicals caused by tobacco smoke. If
additional ingredients, including ematin, rutin, catechin and neo-rutin are
added to the tobacco in the cigarette, approximately an . additional 12 %
of the gas phase free radicals may be scavenged. These additional
ingredients, in combination, are referred to as "kendir" and "apocynum
venetum Lu . Another cigarette filter that scavenges for free radicals was
jointly invented by the Greece Golden Filter Company and Filter Development
Company in l999 (the "jointly developed filter"). This filter comprises
active carbon and hemoglobin. It claims to scavenge about 90 % gas phase
free radicals found in tobacco smoke. Neither one of these two filters has
gained commercial acceptance by cigarette manufacturers. There are two
major reasons for the poor commercial acceptance of these filters. One is
that the large dosages of additives in these filters reduce the original
smoke flavor of the cigarette. This is a very significant disadvantage in
the cigarette industry where cigarette taste and flavor is a key selling
feature of recognized cigarette brands. Another factor is that the
production of these complex filters requires a large investment in
equipment modification which cigarette manufacturers are reluctant to
invest. Another filter disclosed in U.S. Patent No. 5,829,449 is directed
to using L-glutathione and a source of selenium as the radical scavenger
complex ingredient. Accordingly, there is a need for: i) a cigarette filter
with good scavenging effect on gas phase free radicals in cigarette smoke;
ii) a cigarette filter that   19 JAN 2e15 WO 02I32239 PCT/IBOl/01862 -S_
scavenges gas phase free radicals in cigarette filters and does not
significantly alter or reduce the flavor and taste of the cigarette; and
iii) a cigarette filter containing free radical scavengers that are
optimally exposed to cigarette smoke in order to yield a maximum scavenging
effect in a short period of time. BRIEF SUMMARY OF THE INVENTION One aspect
of the invention resides in an improved cigarette filter with a scavenging
effect on smoking induced. gas phase free radicals which is achieved
through the addition of an effective amount of a filtering ingredient or a
mixture of the filtering ingredient and vitamin C and/or other ingredients
known in the art having antioxidant filtering properties, but excluding a
certain amount of Lglutathione. The filtering ingredient is selected from a
group consisting of proanthocyanidins which may include procyanidins. These
ingredients include extracts of barks of pine trees, extracts of cones of
cypress trees, extracts of grape seeds and any combination thereof.
DETAILED DESCRIPTION OF THE INVENTION Proanthocyanidins are highly potent
free radical scavengers. In particular, proanthocyanidins represent a group
of plant polyphenols found in fruits with an astringent taste and in barks
. Proanthocyanidins may be extracted from plant material by conventional
methods using water, ethanol or acetone/water mixtures as solvents and then
concentrated through the processes of solvent evaporation, freezedrying or
spray-drying. Proanthocyanidins include procyanidins and prodelphinidins.
The proanthocyanidin used in the example below is Pycnogenol pine bark
extract which is produced and marketed by Horphag Research Limited.  



1 9 JAN Q005 WO 02/32239 -6 PCT/IBOl/01862 Pycnogenol pine bark extract is
derived from the bark of the French Maritime pine. It contains a range
amount of approximately 70 %-75 % proanthocyanidins and other flavanols
with free radical scavenging activity such as catechin, taxifolin and
phenolic acids. The proanthocyanidins contained in this extract have a
chain length of about 2 to 12 monomeric units, wherein the monomeric units
consist of catechin or epicatechin. Other procyanidin-rich substances could
also be used as free radical scavengers in cigarette filters. These
substances include but are not limited to, extracts of the barks of pine
trees, cones of cypress trees or grape seeds. Proanthocyanidins are
particularly suitable for cigarette filters because they are nonvolatile
substances. Proanthocyanidins are biopolymers that possess a great tendency
to stay adsorbed and remain inside the filter. Free radical scavenging
filters of the present invention may be prepared by evenly spraying a free
radical scavenger solution completely over filter filaments, and then
drying the filter elements and connecting the filter elements with cut
unfiltered cigarettes and/or cigarette tobacco for forming into cigarettes.
Prior to drying, the filter element may be shaped in a filter bundle
shaping process. Several examples of specific free radical solutions may be
used. The examples and results are discussed below.   1 9 JAN ~~~95 WO
02/32239  Example 1 PCT/IBOl/01862 Dissolve proanthocyanidin and vitamin C
(100 % ) in a proportion of 1 : 2 into a 95 % ethanol solution. Evenly
spray the ethanol solution containing the dissolved proanthocyanidin and
vitamin C over cigarette filaments. Dry the sprayed filaments thereafter
and process the dried filaments into cigarette filters as is well known in
the art. Combine same with unfiltered cigarettes. The resulting
proanthocyanidin and vitamin C content in such a cigarette filter of this
example is respectively equal to about 0.00015 % and 0.0003 % of the cut
tobacco of this cigarette in weight. Testing for the effectiveness of the
improved filter was performed in the following manner. Unfiltered
cigarettes were used as reference cigarettes. ESR techniques were used to
test the gas phase radicals respectively contained in the smoke of the
cigarettes. The amount of free radicals in the filter of the present
invention was compared with the amount in standard unfiltered cigarettes.
Efficacy of the improved filter was conducted by using a smoking device to
imitate human's smoking at a flow rate of about 400mI/min, inhaling once
for two seconds, one minute apart. The ESR testing conditions included: X
band, 20m W microwave power, 100KHz modulation frequency and 1 G modulation
amplitude. See Table 1 for the test results. The free radical scavenging
rate E was calculated by the following formula: E=Ho x 100/Hx where Ho
represents the peak intensity of the reference system, and HX represents
the peak intensity of scavenger containing samples. According to this
formula, the gas phase free radical scavenging rate E was 24.3 % .   1 9
JAIV ~gD5 WO 02I32239 PCT/IBOl/01862 _g_ Example 2 Using the method of
Example 1, cigarettes with the unproved filter having a proanthocyanidin
content of about 0.00015 % (based on the weight of a single cigarette of
cut tobacco) were tested in accordance with the procedure explained above
and calculated by the above-mentioned free radical scavenging rate formula.
The gas phase free radical scavenging rate was 22.6 % . For the detailed
results, see Table 2. Example 3 Using the method of Example 1, the
cigarettes with the improved filter having a proanthocyanidin content of
about 0.0003 % (based on the weight of a single cigarette of cut tobacco)
were tested in accordance with the procedure explained above and calculated
by the above-mentioned free radical scavenging rate formula. Calculated by
the above-mentioned free radical scavenging rate formula, the gas phase
free radical scavenging rate was 27.6 % . For the detailed results, see
Table 3. Example 4 Using the method of Example 1, cigarettes with an
improved filter having a proanthocyanidin content of about 0.0005 % (based
on the weight of a single cigarette of cut tobacco) were tested in
accordance with the procedure explained above and calculated by the
above-mentioned free radical scavenging rate formula. Calculated by the
above-mentioned free radical scavenging rate formula, the gas phase free
radical scavenging rate was 29.1 % . For the detailed results, see Table 4.
1 9 JAIV ~~~5 WO 02/32239 -9 PCT/IBOi/01862 This test indicated that when
the proanthocyanidin content in the filter is 0.0005 % , the gas phase
radical scavenging effect is at its maximum. Example 5 Using the method of
Example 1, cigarettes with an improved filter having a 



proanthocyanidin content of about 0.001 % (based on the weight of a single
cigarette of cut tobacco) were tested in accordance with the procedure
explained above and calculated by the above-mentioned free radical
scavenging rate formula. Calculated by the above-mentioned free radical
scavenging rate formula, the gas phase free radical scavenging rate was
about 20 % . For the detailed results, see Table 5 . As shown by the above
examples, when the proanthocyanidin content in the filter is within a range
of about 0.0001S % and 0.001 % (based on the weight of a single cigarette
of cut tobacco), a high scavenging effect on gas phase free radicals in
smoke was achieved. Adding vitamin C into the alters further improved the
free radical scavenging effects. The reduction of free radicals in tobacco
smoke also reduces the mutagenic action of tobacco smoke and markedly
increases the life-time of animals exposed to filtered smoke. In one study,
mice were exposed to lethal amounts of cigarette smoke in a polyacryl glass
cabin (35.6 x 35 x 20 cm) with two 1.5 cm2 holes, one located on top of the
cabin for ventilation and another located at the bottom for introducing the
gas phase. Forty (40) mice were randomly divided into 4 groups. Mice in
group 1 were treated with smoke from cigarettes with standard filters .
Mice in groups 2 and 3 were treated with smoke from cigarettes with filters
containing 0.00015 % mg and p.0005 % mg proanthocyanidin, pine bark extract
1 9 JAIV 2~~5 WO 02/32239 PCT/1801/01862 -10 respectively. Mice in group 4
served as control and were not treated with cigarette smoke. Cigarette
smoke was introduced into a cabin containing one group of 10 mice at a
time. The time and number of cigarettes used until the lethal endpoint was
reached were recorded. The deceased mice were examined for
histopathological changes. A11 deceased mice were subject to biopsies and
histopathological examination. In the control group (cigarette filters
without proanthocyanidins) an obvious congestion and hemorrhage in lung
tissue was observed in 80 % of mice. Also, a vasodilation and congestion of
small blood vessels in kidneys and slight vasodilation and congestion of
central veins in livers were found. However, there were no visible abnormal
changes in the heart and spleen. The presence of 0.0005 % proanthocyanidin
pine bark extract in cigarette filters significantly increased the survival
time and reduced the acute toxicity of cigarette smoke by 70.5 % . In the
absence of proanthocyanidins in the cigarette filters, the mice died after
inhaling the smoke of 8 cigarettes, wherein the presence of 0.0005 % mg
proanthocyanidin pine bark extract in the filters, mice died after exposure
to the smoke of 14 cigarettes. Based on the above, the appropriate content
of the above-mentioned free radical scavenger contained in a filter shall
account for 0.000l % -0.00I % of the cut tobacco in weight. The scavenger
is more effective in this range. The proportion between the procyanidin
content and the vitamin C content. is equal to 0.5-1.5 : 1.52.5, and the
most preferred is 1.0. In all the embodiments however, L-glutathione and a
source of selenium selected from the group consisting of L-selenomethionine
1 9 JAN 2~~D5 WO 02/32239 PCT/IBOl/01862 -11 and L-selenocysteine are
substantially or completely excluded from inclusion in the cigarette filter
of the invention.   WO 02/32239 1 9 JAN ~~~5 PCT/IBOl/01862 - 12Table 1
0.000I5% proanthocyanidin and 0.0003% Yc combining filter's scavenging
effect on gas phase free radical in smoke Ha of control GroupHX of
Application Example
16.718.S7.611.54.311.46.25.85.621.57.87.75.610.75.89.55.714.25.510.45.75.24
.45.96.921.56.07.25.25.55.65.67.06.57.47.25.94.410.56.57.86.48.25.57.01.56.
310.47.46.08.0l0.36.26.75.67.110.06.09.011.09.06.05.510.78.56.76.212.56.76.
05.57.35.76.06.29.55.06.75.79.86.77.46.012.66.35.69.07.06.87.89.29.45.27.01
0.08.07.48.09.58.77.46.0~
8.06.08.0l6.08.09.84.65.56.88.57.116.05.36.85.06.57.57.26.6x7.07.39.05.211.
87.06.88.911.88.39.68.311.89.17.59.08.010.38.98.26.06.47.011.59.08.I8.58.04
.06.06.117.06.29.08.8I0.05.04.56.2   WO 02/32239 -13 1 9 JAN 2005
PCT/IBOl/01862 7.8 6.07.59.78.46.27.06.76.3 9.06.59.56.66.18.37.08.8
9.2I1.48.98.8~ 11.89.87.112.8 8.78.59.810.58.76.77.27.7
8.58.79.77.84.35.66.05.7 6.97.07.85.25.97.05.27.4 10.08.59.89.06.75.06.26.7
6.87.48.05.27.44.66.37.1 6.6.8.99.05.28.38.25.011.5
17.07.810:510.08.44.13.511.9 12.010.89.87.53.54.14.2Mean
value8.966.73Standard error2.591.81Scavenging effect2q._3< 0.01   1 9 JAN
205 WO 02/32239 PCT/IBOl/01862 -14-Table 20.00015% proanthocyanidin
combiningElter'sscavengingeffect on gas phase free radical in smokeHo of
Control GroupHX of Application Example
24.14.64.54.52.03.04.35.17.54.88.05.04.57.54.74.04.08.0l3.58.05.03.59.03.56
.96.24.75.67.87.97.45.15.76.97.07.85.03.94.95.77.4I0.06.55.75.16.77.16.66.7
6.87.48.07.37.06.46.37.16.68.99.05.06.96.14.211.517.07.87.06.57.01
0.011.06.67:19.08.811.S6.26.46.56.38.77.65.07.78.06.07.07.07.56.IS.04.17.65
.66.05.55.56.58.57.55.04.04.18.59.58.5104.05.04.04.05129.08.07.0~
4.05.56.04.61011.010.58.97.35.57.57.69.29.510.07.04.85.76.06.610.S8.08.05.0
8.0   1 9 JAN 2~~D5 WO 02/32239 PCT/1801/01862 -15 Mean value 7.22 5.97
Standard error 2.28 1.90 Scavenging effect 22.6 P < n ~s   WO 02/32239 1 9
JAN 2005 PCT/IBOl/01862 -16-Table 30.003 % proanthocyanidin combining
filter = s scavengingeffect on gas phase free radical in smokeHo of Control
GroupHX of Application Example 318.56.S9.9S.212.06.7S.3I4.418.56.87.3
~.S.8~
12.0S.66.02.716.SS.37.S7.2I1.06.17.S6.S1S.SS.97.S9.010.3S.76.04.21S.2S.87.0
8.810.06.7S
~6.01S.07.76.18.S10.07.0S.46.215.0S.S6.S7.49.97.14.66.113.7S.48.0IO.S9.S7.8
6.07.0l3.3S.86.68.09.07.83.07.013.07.87.06.68.25.14.26.112.06.29.06.S8.07.1
4.S3.91I.27.98.6S.78.0
~S:I4.06.010.06.06.07.27.0S.63.?7.28.06.S6.S7.36.S6.8S.46.79.06.0S.07:87.24
.24.23.27.87.16.87.06.08.06.74.16.76.1S.97.47.1S.36:04.S18.SS.S14.2S.S1D.S1
I.210.58.06.S6.46.06.03.68.4S.14.76.76.07.47.84.0S.SS.74.S   



1 9 JAN 205 WO 02/32239 PCT/IBOl/01862 -17
8.0l6.0l6.017.01l.88.09.09.56.07.67.8l0.56.07.48.2?.96.05.06.29.76.75.66.01
0.95:76.77.09.87.89.85.78.15.18.25.68.95.38.07.59.06.58.85.39.65.87.78.59.8
5.87.86.27.99.28.08.59.99.88.0 .9.510.5
l2.0l0.5l0.56.011.85.05.25.07.77.06.05.06.53.56.04.05.26.08.09.06.95.62.35.
03.76.72.75.02.02.26.28.23.84.62.96.84.32.52.65.05.25.44.66.03.0.4.2~4.55.2
5.23.75.44.42.76.54.25.06.56.12.04.5 Mean value 8.306.01Standard error
2.922.12Scavenging effect27.6%P <0.01   1 9 JAN 205 WO 02/32239
PCT/IBOi/01862 -18Table 4 0.0005% proanthocyanidin combining filter's
scavenging effect on gas phase free radical in smoke Ho of Control Group HX
of Application Example 4
7.9l5.05.86.7S.42.06.26.S8.718.05.96.05.8l0.57.06.89.715.06.27.44.911.06.27
.07.019.06.17.87.06.6S.07.08.616.55.08.08.010.33.53.98.87.36.3l6.08.07.06.6
2.59.48.05.216.08.76.04.18.510.112.07.117.06.78.62.64.17.01I.27.511.88.79.6
2.64.87.513.07.68.06.5S.81.25.28.713.36.59.05.61.81.95:59.6I
1.26.96.26.711.05.95.06.118.56.86.07.610.74.66:15.915.25.97.65.59.84.010.06
.615.56.27.8S.S9.74.77.46.210.0l8.55.56.010.05.4l0.06.3I3.721.56.0S.09.03.0
8.07.47.214.27.46.76.76.25.09.16.26.58.26.65.06.48.06.46.06.66.07.15.85.69.
8   WO 02/32239 - 19 1 9 JAId 2005 PCT/IBOi/OI862
5.06.26.26.98.83.04.44.59.29.56.08.25.75.85.78.510.38.19.07.57.79.57.58.27.
26.25.85.95.06.27.06.28.28.15.08.35.03.56.64.15.37.77.57.62.62.61.21.98.58.
96.84.75.94.64.04.75.96.27.98.05.43.05.45.89.7.7.08.68.04.97.06.06.08.88.21
0.17.06.26.76.76.77.58.79.66.16.55.66.77.65.98.66.26.35.55.56.05.07.49.16.7
6.6 Mean value 8.626.11Standard error 3.392,17Scavenging effect29.1%<0.0l
' 1 9 JAN 2005 WO 02/32239 PCT/IBOl/01862 -20Table 5 0.001%
proanthocyanidin combining filter=s scavenging effect on gas phase free
radical in smoke Hfl of control GroupHX of Application Example
S6.68.S7.86.61.26.SS.81.26.66.08.0S.6S.86.0II.lS.98.65.416.08.64.04.812.04.
06.96.116.0S.94.9. 7.2I
I.84.9S.86.117.0S.3S.26.211.0S.26.47.8l1.86.44.S6.612.S4.S7.17.88.0S.l8.0S.
79.06.08.2S.79.08.26.24.76.76.26.36.06.26.3
'S.9S.0S.2S.96.78.S6.08.1S.26.07.0S.2S.78.07.6S.2S.26.07.0S.36.9S.37.86.9S.
16.36.SS.I6.2S.8S.S6.2S.12.74.0S.I7.87.I6.08.86.06.08.06.06.87.27.48.84.06.
95.04.0S.8S.98.28.6S.62.9S.4S.66.76.S6.08.14.17.0S.54.1S.78.15.0S.24.7S.8S.
04.7S.6S.06.2S.0S.06.04.3S.2S.96.S6.26.7S.24.3S.0S.2S.96.06.0S.4S.6S.79.SS.
l7.26.S9.2S.74.3S.010.7S.1   WO 02/32239 -21 1 9 JAId 2605 PCT/IBOl/01862
7.5 6.79.55.64.96.69.54.46.5 18.56.05.94.912.57.55.06.7
21.55.37.26.110.78.25.27.3 14.27.37.55.81 I .58.05.67.6
2l.58.26.57.78.76.04.35.8 6.510.3 .6.76.14.86.44.96.4
6.48.17.35.62.04.96.06.6 6.09.07.64.96.05.85.66.3 6.07.47.86.55.67.16.17.3
6:76.77.87.14.05.64.97.8 6.06.08.57.I6.03.56.0Mean value7.455.96Standard
error2.792.02Scavenging effect20.0%<0.05   1 ~ JAN 205 22 Replacement Sheet
18 January 2005 We claim: 1. A cigarette filter, comprising a filter
element that includes procyanidins as filtering ingredients, the filtering
ingredients being in an amount effective for scavenging gas phase free
radicals present in cigarette smoke while not significantly altering flavor
and taste of the cigarette and wherein the filter is substantially free of
L-glutathione. 2. A cigarette filter of claim 1 in combination with a
remainder of the cigarette, wherein the amount of the filtering ingredients
is within a range of about 0.0001 % to about 0.001 % of a weight of cut
tobacco within the remainder of the cigarette. 3. A cigarette filter that
is substantially free of L-glutathione in combination with a remainder of
the cigarette, comprising filtering ingredients that include procyanidins,
an amount of the filtering ingredients being within a range of about 0.000%
to about 0.001 % of a weight of cut tobacco within the remainder of the
cigarette. 4. A cigarette filter of claim l, 2, or 3, wherein the filtering
element further comprises vitamin C. 5. A cigarette filter of claim 4,
wherein the amount of the procyanidins and the amount of vitamin C are in a
ratio of about 0.5 - 1.5 : 1.5 - 2.5. 6. A method of producing a cigarette
filter, comprising providing a filter element that includes procyanidins as
filtering ingredients, the filtering ingredients in an amount effective for
scavenging gas phase free radicals present in cigarette smoke while not 



significantly altering flavor and taste of the cigarette. 7. The method of
claim 6 in combination with a remainder of the cigarette, the amount of the
filtering ingredients being within a range of from about 0.0001 % to about
0.00l % of a weight of cut tobacco within the remainder of the cigarette.
1 9 JAN 205 23 Replacement Sheet 18 January 2005 8. A method of producing a
cigarette including a cigarette filter and a remainder of a cigarette
comprising providing a filter element which is substantially free of
L-glutathione with procyanidins as filtering ingredients, the filtering
ingredients in an amount effective for scavenging gas phase free radicals
in cigarette smoke, wherein the amount of the filtering ingredients is
within a range of from about 0.0001 % to about 0.001 % of a weight of cut
tobacco within the remainder of the cigarette. 9. The method of claim 6, 7
or 8, wherein the filtering ingredients include vitamin C. 10. The method
of claim 9, wherein the amount of the procyanidins and the amount of
vitamin C are in a ratio of about 0.5 - 1.5 : 1.5 - 2.5. 11. A method of
claim 6, 7, or 8, wherein the step of providing includes: (a) dissolving a
defined amount of the filtering ingredients in  solution of about 95 %
ethanol; (b) spraying the solution of step (a) substantially evenly over
the filter element; and (c) drying the filter element of step (b). 12. The
method of claim 11, wherein the step of dissolving includes dissolving
vitamin C into the solution. 13. The method of claim 8, further comprising
the step of attaching the filter element to the cigarette. 14. The method
of claim 13, further comprising fusing the filter element to the cigarette.
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