Cl GARETTE FILTER The present invention relates to a special, highly
efficient cigarette filter. In particular, the present invention relates to
a new ci gaoebiog2kitbter, in which ma terials of natural ecirgivzeemomsed that
have not been applied in this special field before. Mre particularly, the
present invention relates to a special, highly efficient cigarette filter,
whi ch, when conbined with the known cél | ul ose acetate filter can be used
favorably for adsorbing the toxic conponents of the cigarette snoke, and
neutralizing the free radicals produced during the burning of the
cigarette. Especially, the cigarette filter according to the present is

al so suitable for elimnating genotoxicity in biological sanples and
elimnating the free radi cals due to its high antioxidant capacity (SCE =
Sister Chromatid Exchange, FACTAREPTESERMTER Activated Cell Sorter, AOX =
Antioxidant); signif i cantly decreases the anount of 210Po, one of the
mai n factors responsi ble for cancer occurring in the tobacco only;

oo otes oy TBRSTERUALCooRSN AN B R N QBPEIE R nce R |
i s a wi despagrdiarh@iepreksehtimeentiers flaws totd shwicgdeatierditer, in which ma-
terials of natural origin are used that have not been applied in this special
field before. More particularly, the present invention relates to a special,
highly efficient cigarette filter, which, when combined with the known cellu-
10 lose acetate filter can be used favorably for adsorbing the toxic components
of the cigarette smoke, and neutralizing the free radicals produced during

the burning of the cigarette.

Especially, the cigarette filter according to the present is also suitable for
15 eliminating genotoxicity in biological samples and eliminating the free radi-
cals due to its high antioxidant capacity (SCE = Sister Chromatid Exchange,
FACS = Fluorescence Activated Cell Sorter, AOX = Antioxidant); signifi-
cantly decreases the amount of ?'°Po, one of the main factors responsible
for cancer occurring in the tobacco only; decreases the amount of polycyclic
20 aromatic hydrocarbons (PAH), especially benzo(a)pyrene, lowers the

amount of heavy metal elements.

Tobacco smoking is a widespread, harmful human passion, which is known,
to cause serious and irreversible health damage. Currently, smoking is the
25 leading cause among the different factors of incurable cancer diseases.
Health damage caused by smoking generates serious social and financial
problems worldwide. For example, only in the EU countries premature death

of more than 500.000 people is caused by the harmful effects of smoking.

30 As a consequence of the above, it is quite natural that the entire world en-

deavors to drive back smoking and relieve the damages caused by the to-



to cause serious and irreversible health damage. Currently, smoking is the
| eadi ng cause anong the different factors of incurable cancer diseases.
Heal t h dawegeicasmed by snoking generates serious soci alpcamb2béonmoeii al
probl ens worl dwi de. For exanple, only in the EU countries premature death
of nore than 500.000 people is caused by the harnful effects of snoking. As
a consequence of the above, it is quite natural that the entire world en
deavors to drive back snoking and relieve the damages caused by the tobacco
snmoke. This can partly be achieved by giving up snoking or persuad ing the
Pegpl e to hﬁacm smo};esﬁbisi qay) paitly heaachigves) by Giiag weaBOKIna i IPersyad-er t he
obacco snpke, to t st _possibl e extent befar el mn body.
For d_ecadeﬂ“gtwg %eﬁd&aﬁ} @85‘ %“aﬁb‘gné‘ﬂ“% W%&S’Hﬁi‘%‘ﬁé rrng%anishg\(l)ﬂr}bﬁ ﬁg— | at't gr
sol ution has ReaBbhb& Shitkeeld thef ildseposEibla ertdrt Bdieref ehteeingithedid- i s a
segnent integrated directly into the cigarette, at one end of it, which is
instal |l ed imarebedly that the cigarette snoke can enter the airways and | ungs
through_it only. The amount of harnful substances in the cigarette snoke
can efff ciently be reduced by cigarette filters. Thus, researchers are
hi ghl'y i nt gpr gatadbs thecpost widkisprepdhand genetdlly dpglicdrmeans fdr toetattater abl y

reduce, or Sglru%\ég nr;[ast lr)]gerfl ?ﬁéﬁ lcigca?gﬁg illjtgp.cce,tsjrrgfntlf ﬁ?g Iﬂﬂgr itself is a segment
integrated directly into the cigarette, at one end of it, which is installed in a

way that the cigarette smoke can enter the airways and lungs through it

10 only. The amount of harmful substances in the cigarette smoke can effi-

ciently be reduced by cigarette filters. Thus, researchers are highly inter-

ested in constructing a cigarette filter, which considerably reduce, or prevent

the fatal consequences of smoking.

15 It is known that tobacco smoke contains several thousand chemical sub-
stances, among them mostly the following are responsible for the develop-
ment of many diseases.(for ex. Cardiovascular diseases,respiratory dis-

eases and cancer,etc...)

20 — nicotine
— tar
— carbon monoxide
— nitrosamines
— polycyclic aromatic hydrocarbons (benzo(a)pyrene)
25 — nitrogen oxides
— hydrogen cyanide
— heavy metals
— a polonium radioisotope (accumulates in the tobacco plant)
- etc.
30

The prior art contains several solutions directed to filtration of the harmful



It is known that tobacco snoke contains several thousand chem cal sub
stances, anong themnostly the follow ng are responsible for the devel op
ment of nwoyodieases. (for ex. Cardiovascul ar di seasespregmi2oe@oys1di s
eases and cancer,etc.) - nicotine - tar - carbon, nonoxide - nitrosam nes -
pol ycyclic aromati c hydrocarbons (b%nzo(a)pyrenei --nitrogen oxides -
hydrogen cyani de - heavy netals - a pol oni um radi oi sotope (accumul ates in
the tobacco plant) - etc. The prior art contains several solutions directed
to filtration of the harnful substances of the tobacco snoke, and al so, a
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Until now different materials or additives have been applied for improvement

5 of the cigarette filters.

JP 59-71677 describes a filter component which comprises porous natural
substances containing magnesium silicate as main component, tea-leaf ex-

tract, coffe bean extract and chestnut tannin on a surface.
10
JP-5-115273A discloses tobacco obtained by admixing epigallocatechin

gallate from green tea with the tobacco itself and with the filter parts.

JP-5-2315991A describes a tobacco filter comprising ellagic acid. Neverthe-
15 less, it is impossible to eliminate the tar component effectively with keeping

the aroma and palatability.

On the other hand, JP-63-248380A suggests the use of active carbon. Ac-
tive carbon is a superior adsorbent for many of the smoke's ingredient in-
20 deed, even for free radicals, but it has also disadvantageous influence on

the taste and palatability.

Chinese Patent No. 1145206A discloses a filter containing polyphenol ex-

tracted from tea, vitamin C and active carbon.
25
US Patent No. 7,302,954 discloses a cigarette filters comprising grape

proanthocyanidin extracts using porous materials or cellulose acetate filter
as carrier. Pure proanthocyanidine has an excellent effect in eliminating free
radicals from the tobacco smoke. However, this patent suggests a time-
30 consuming and expensive extraction procedure using water and hydrated
alcohol, purification of the extract which provides a liquid or semi-solid form

material. This material can be used as a proanthocyanidin-containing con-



JP 59-71677 describes a filter conponent which conprises porous natural
subst ances contai ni ng nmagnesium silicate as main conponent, tea-|leaf ex
tract, colbeobemsuextract and chestnut tannin on a surfacemubiedodnsl5273A
di scl oses tobacco obtained by adm xing epigallocatechin gallate from green
tea with the tobacco itself and with the filter parts. JP-5-2315991A
describes a tobacco filter conprising ellagic acid. Nevertheless, it is

i npossible to elimnate the tar conponent effectively with keeping the
aroma and palatability. On the other hand, JP-63-248380A suggests the use
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However, this patent suggests a timeconsum ng
Recent researches are focusing not just on the reduction of the amount of
tar, nicotine and carbon monoxide, but also on the other components of the
cigarette smoke — mainly for the elimination of the free radicals - which are
10 mainly responsible for the development of the respiratory diseases. It was
found that about 600.000 free radicals enter the lung with a single whiff.
This effect can exactly be measured with a suitable technique, for example
by the determination of chemiluminescence with the investigation of chro-
mosome aberration, or with Ames and Comet test, SCE, FACS.
15
It is well known that the potential chemiluminescence of the polyaromatic
hydrocarbons, the carcinogen benzo(a)pyrene, the dibenzathracene, and
the dimethyl-benzanthracene was demonstrated by Anderson several years
ago [W. Anderson, Nature (Lond.), 160, 892 (1947)]. He predicted with high
20 farsightedness that metabolic hydroxylation of polyaromatic hydrocarbons is
accompanied by chemiluminescence, which may cause malignant transfor-
mations. This was the original idea of the ,dark” chemical, particularly bio-
chemical reactions, in which processes a kind of excited state develops,
promoting mutagenicity and carcinogenic effect of the polyaromatic hydro-
25  carbons. Anderson’s idea was rewarded by several researchers, and his re-
sults were supported [C. S., Foote and S. Wexlker: J. Am. Chem Soc., 86,
3879 (1964); E. H. White, J. Wiecke, D. R. Roswell: J. Am. Chem. Soc., 91,
5194 (1969); E. H. White, and C. C. Wei: J. Am. Chem. Soc., 92, 2167
(1970); E. H. White, E. Rapaport, H. H. Seliger, T. A. Hopkins: Bioorg.
30 Chem., 1, 92 (1971); A. A. Lamola: Biochem. Biophys. Res. Commun. 43,
893 (1971)].



and expensi ve extraction procedure using water and hydrated al cohol,
purification of the extract which provides a liquid or sem-solid form

mat eri al .wohos/mmstieri al can be used as a proant hocyani dipGTaURO@IGdDIAG
condensate or dried proanthocyanidin by renoving the extracting sol vent
fromthe extract solution by vacuumgdestination, spray-drying or

| yophilization. Al these procedures |long-lasting and require a high anount
of energy. Further, the patent does not suggest, that the correspondi ng
components of the grape can be used in other forms having significantly

I nproved effect. Recent researches are focusing not just on the reduction
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Ander son sgyeiplgiyeRES J. P. Hamman, Science, 185 (147) 253-6 (1974)] must be
highlighted, who demonstrated the oxygen-dependence of the chemilumi-

10 nescence reactions, determined its kinetics, activation energy, studied the
emission spectra and the absolute photon intensity. It was determined that

not only the cigarette smoke exhibits spontaneous chemiluminescence, but

also the side flow of the cigarette smoke: the pipe smoke, and the smoke of

the leaves of the oak tree, maple, cornel and tea. The smoke of the ciga-

15 rette paper or the wood shavings, exhibit much lower chemiluminescence.
But it can be significantly measured in air samples transferred to glass wool,
taken from the air of a room contaminated with tobacco smoke. Fresh ciga-
rette smoke contains much more free radicals than the older smoke. Or-
ganic bases accelerate the attack of oxygen on the free radicals originating

20 from the smoke and on the polyaromatic hydrocarbons. It is not absolutely
necessary to connect chemiluminescence to the production of singlet oxy-

gen. The pyrolysis products contain sufficient amount of unstable radicals to
react directly with the ground state (triplet) oxygen. Kinetic order of the
chemiluminescence indicates radical chain reaction mechanism. The tar

25 and other latent carcinogenic molecules, which — mainly at the smokers —
are already present in the lung and the chemiluminescence precursors
originating from cigarette smoke, generate the excited state of these mole-
cules, which promote carcinogenesis. The long lasting chemiluminescence
originating from cigarette smoke demonstrates unambiguously that at the

30 inhalation of the smoke the smokers get high intensity chemiluminescence

dose, because of the retention.



ago [W Anderson, Nature (Lond.), 160, 892 (1947)]. He predicted with high
farsi ghtedness that metabolic hydroxylation of polyaromatic hydrocarbons is
accompaniwd 20/rekawi | umi nescence, which may cause nal i gremHU20NHHON
mations. This was the original idea of the ,,dark"” chenmical, particularly
bi o chem cal reactions, in which prgcesses a kind of excited state

devel ops, pronoting nutagenicity and carcinogenic effect of the

pol yaromati ¢ hydrocarbons. Anderson's idea was reworded by several
researchers, and his re sults were supported [C S., Foote and S. Wexl ker:
J. Am Chem Soc, 86, 3879 (1964); E. H \Wite, J. Wecke D. R Roswell: J.
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absor bed 'Fbtté‘ﬁ’lté}'vﬁﬁﬁwhm|cl‘femﬂtﬁﬁme@temdfmoambbueduugd system and can be
extracted by organic solvents for the neas urenents. Here the

i nvestigations of Seliger and co-workers [H H Seliger,
Surprisingly it was found that if certain natural substances mentioned below

are applied in the cigarette filter, the aim of the invention can be easily and

10 successfully achieved.

In our studies it was found that reduction of the amount of free radicals,
nicotine, tar, benzo(a)pyrene and other harmful substances can be realized
most successfully, if a combination of polyphenol antioxidants is used in the
15 filters. In the present invention grape pip and skin grist is used in the filters
as antioxidant. Further in the filters astaxanthin and/or cranberry are used

as antioxidants.

The grape pip and skin grist can be used alone or more preferably in admix-

20 ture with other components mentioned below.

The astaxanthin is a naturally occurring carotinoid pigment, which has
strong antioxidant activity. In addition astaxanthin has strong free radical
removing activity, and protects against lipid peroxidation, oxidative damage
55 of the LDL cholesterol, the cell membranes, the cells and the tissues. The
antioxidant capacity of astaxanthin is 40 times higher than that of the beta-
carotin, and 1000 times higher than that of the vitamin E. The astaxanthin
can be prepared for example from microalgae or salmon, and in many coun-
tries it is on the market as nutrient supplement; it doesn’'t contain sub-
30 stances harmful for the health. The astaxanthin can be obtained from the

company AHD International LLC (Atlanta, US). The astaxanthin can be used
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hi ghl i ghted, who denpnstrated the oxygen-dependence of the

chem | umiwesesmesizeacti ons, determined its kinetics, aeCrurizo@moener gy,
studi ed the em ssion spectra and the absolute photon intensity. It was
determined that not only the ci garette snoke exhi bits spont aneous

chem | um nescence, but also the side flow of the cigarette snoke: the pipe
snoke, and the snoke of the | eaves of the oak tree, maple, cornel and tea.
The snmoke of the cigarette paper or the wood shavings, exhibit much | ower
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radicals originating fromthe snoke and on the pol yaromatic hydrocarbons.
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the prevention and treatment of bacterial infections, which generally lead to
inflammations, for strengthening the immune system, and as an appetizer.
10 Fresh juice or concentrate can be prepared from the fruit, but dried fruit or
fruit tea can also be prepared. In the filters of the invention the cranberry is
used in grist form. The cranberry grist can be used alone or more preferably

in admixture with other components mentioned below.

15 In one aspect of the invention as components with antioxidant activity grape
components are used. Preferably, the pips and the skin are used. The pips
and the skin of the grape are the side products of grape processing, and
can be obtained from grape processing plants. A great advantage of the
present invention is that the grape pip grist is available in large guantities at

20 a very low price everywhere in the world where wine-growing and wine-
processing occurs. As this starting material will be normally considered as
waste or garbage, the present invention also distributes to the improvement

of waste processing.

25 The pips and the skin can be used in the form of a grist. The grist of the
grape pips is capable of solving the PAH (polyaromatic hydrocarbons) hav-
ing lipophylic character, and beside the elimination of the chemilumines-

cence caused by the PAHs in excitated state it also removes the PAHs.

30 We also discovered that the grape pip grist treated with the extract of the

grape skin is also suitable for obtaining the desired antioxidant level.



are already present in the lung and the chem | um nescence precursors
originating fromcigarette snoke, generate the excited state of these nole
cul es, whwohopyrsmbe carcinogenesis. The long lasting clremHuziommemence
originating fromcigarette snoke denonstrates unanbi guously that at the

I nhal ati on of the snoke the snokers ,get high intensity chem | um nescence
dose, because of the retention. Accordingly, the present invention rel ates
to a special, highly efficient ciga rette filter, which has the advant ages
of the solutions belonging to the state of the art, but at the sane tine
el i m nat esPréyamnatidn aftsaicksgrisis rne reatmerdsei beegrists avith thenabes Meyh, t he

I nvention relates, to the devel opnent of a cj r.et fil tar. i ch
cheni | uni n@%% gétr@(éws%elfléwrégqr %B‘?risgpn%ﬁﬂ%di 'ﬁ t\bvgsarq" ghﬁcpa}%%‘? CIWP- certain
natural supglageecORlihg @@tk hRitevdagenarnyir@d in fobe ind@gareanephalter, the
aimof the invention can be easily and successfully achieved. In our

studi es it magsutiealadusiay. reduction of the anount of free radicals,
ni coti ng, tar, benzo(a)pyrene and other harnful substances can be realized
nost sutcessfully, if a conbination of polyphenol antioxidants is used in
the filterghelgridthanpbeseplied v énd fam of ape-comparedt shikiures,i weférablysed i n
the filters as antioxidant. Further An the fil t‘?}‘rﬁ ast axant hin and(or
cranberry apgqges@us mixtures. As second component of the mixiure tor example
large surface AIOOH.H,0 and/or Al,O3 and/or silicoaluminate can be used.
Further, active carbon, silica gel, alumina, zeolite, silica, cellulose particle,
10 cellulose acetate particle, clay, sintered volcanic ash, starch particle and the
mixtures thereof, and the like can also be used as second component. This
second component is present in the mixture in an amount of 1-99 % w/w.
The above mentioned materials suitable as second components are all
commerciable available, for example from MAL Rt. (Ajka, Hungary). For bet-

15 ter results these second components can be treated with inert gases.

The specific surface of these second components can be selected from the

widely range of not adversely affecting the activity of the grape pip and skin

grist for instance about 1 to 10000 m2/g, preferably from 10 to 4000 m2/g
20 (e.g. 10 to 2000 m2/g).

The average particle size of the homogenous mixture comprising the anti-
oxidant and the second component can be 0,02-0,9 mm, for example 0,2-

0,5 mm.

The greatest advantage of the cigarette filters of the invention is that they
absorb not just the products of the particle phase (tar, nicotine, etc.) but also
the products of the vapor phase, because, during burning, as a conse-
quence of its structural water content, it transforms into hydrophilic gel,
30  which can solubilize the toxic components of the cigarette smoke, neutral-

izes the free radicals, with an efficacy that pushes the amount of these



as antioxidants. The grape pip and skin grist can be used al one or nore
preferably in adm xture wi th other conponents nentioned bel ow. The

ast axant hwo 208/@sfat ural |y occurring carotinoid pi gnent pCHI2009@8043t 1 ONg
antioxidant activity. In addition astaxanthin has strong free radical

renoving activity, and protects agaignst i pid peroxidation, oxidative
damage of the LDL cholesterol, the cell nenbranes, the cells and the

ti ssues. The antioxidant capacity of astaxanthin is 40 tinmes higher than
that of the betacarotin, and 1000 tines higher than that of the vitamn E
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be usedal one or nbre preferably in adm xture with ot her conmponent s

menti oned lkiee PAls iQrexnliatadysipte i aleat i@moves thediMieng fruit. It is very rich
in antioxidants (anticianidins, tannins), which protect our organismfrom
the harnful oxidation processes, save our body fromageing. It is

recommendeg Hpkr hAfaRbgE &t the diveritionds dhatvasiey trey adiieddses,in @othdieaause of
Its anti bacterial effect, for

tion with the second components above provides a synergistic effect result-

ing in significantly higher filtering capacity far exceeding that of the filters

known from the prior art.

10
Further advantage of the invention is that the filter does not change the taste

of cigarette during smoking to the contrary of the known solutions

In order to support the above, new types of combined cigarette smoke filters
15  were prepared. The two-component mixture comprising the antioxidant and
the second component mentioned above was homogenized and filled into

cavity filters.

Although for experimental purposes cavity filters have been used, it is obvi-
20 ous for a person skilled in the art that the invention can be carried out with

all type of filters prepared in any way.

The amount of the two-component mixture comprising the antioxidant and
the second component used in the filters depends on the particular cigarette

25 to be smoked. For example the amount of the mixture can be 1-500 mg.

Brief description of the drawing

Fig 1. shows a diagram demonstrating the decrease of the intensity of
30 chemiluminescence, compared to the control, in the filters of the invention.

The upper curve is the control, the lower is the filter of the invention



the prevention and treatnent of bacterial infections, which generally |ead
to inflanmmations, for strengthening the i nmune system and as an appeti zer.
Fresh juiwe 20fo/reeneentrate can be prepared fromthe fruipCa/Hbosdobed fruit
or fruit tea can also be prepared. In the filters of the invention the
cranberry is used in grist form Thqﬁcranberry grist can be used al one or
nore preferably in adm xture with other conponents nentioned below. In one
aspect of the invention as conponents with antioxidant activity grape
conponents are used. Preferably, the pips and the skin are used. The pips
and the skin of the grape are the side products of grape processing, and
can be obt gjhediald oM grape processing plants. A great advantage of the
present invention is that the grape pip grist is available in |arge

quant i ti es Take fallowing dtmmmesav@@emmi@rtgeiwmbi@edv@ﬁe@ wher e W ne- gr owi ng

and w neprocessin ccur, tais starting material will be normally
consi deredii—#@%g%&%g—’é@—@@w & e 2~t+he present invention also distributes to
the inpgovenment gerMidat ®RpOESESS] NY.AIJOS :pi pFoadninhe skin can be used in

the formof a grist. The grist of the gr?fe i ps is capable of solving the
PAH (pol yar omat iSpeejfgrasstaceons) hav 44gm gd@glﬂﬂsf[)c character, and beside

the elimnation fecﬁf'%egrgoﬁym | um nescaes g/L,
Pore volume: 0,8 ml/g (at least)
Particle size distribution : <25 micrometer: at least 20 %
10 <45 » at least 50
<90 i atleast 85

Harmlessness of the product to health is officially proven.

15 b) Aluminium oxide — Al,O3
Bulk density. 300-400 g/|

Specific surface: 270 m?%/g (at least)
Specific gravity: 300-400 g/L,
Pore volume: 0,8 ml/g (at least)
20 Particle size distribution : <25 micrometer: at least 20 %
<45 " atleast 50 ,,
<90 ” at least 90
>1000 0%

Harmlessness of the product to health is officially proven.
25

c¢) Amorphous silicoaluminate

Average particle size: 106 micrometer
Specific surface: 377 m2/g
Pore volume: 1,2 ml/g

30 Pore radius: 200 A



caused by the PAHs in excitated state it also renoves the PAHs. W al so

di scovered that the grape pip grist treated with the extract of the grape
skin is aveaomu2sabl e for obtaining the desired anti oxi e¢amHU2009/000041

| evel . Preparation of such grists and treatnent of the grists with the above
men tioned extract is well known foq any person skilled in the art, and can
be car ried out according to the nethods generally used in food industry
and phar maceutical industry. The grist can be applied in the form of

t wo- conponent m xtures, preferably honbgenous m xtures. As second conponent
of the m xture for exanple |arge surface AlOOH H 20 and/or Al 2G3 and/ or
silicoalum nate can be used. Further, active carbon, silica gel, alum na,
zeolite, silica, cellulose particle, cellul ose acetate particle, clay,
sintered vol canic ash, starch particle and the m xtures thereof, and the

i ke can al so be used as second conponent. This second conponent is present
in the m xduAetioxidamtsanount of 1-99 % w w. The above nentioned naterials
sui tabl e cqnd co nents are.al|. reihabl e avail abl e, for exanple
from MAL %S.PSO((?YLQ%FA",O??—BN{?@%@/?.anaosﬁ("ggb%ﬁ&%sq% § these second conponents
can be treat ethppbsitibAgst 1@Rges. The specific surface of these second
conponents can be selected fromthe mﬁdelymggggﬁlgf not adversely affecting

the activity Ralyphendrape pip and sk 9. P -7'g
Carbohydrate 5549
Fat 6g
10 Protein 0,59
Water 49
Particle size distribution 0,2-0,6 mm

The polyphenols were determined by the Folim — Denis method, pho-
15 tometrically, related to gallic acid. Free radical binding capacity was
proven by the use of the Randox Total Antioxidant Status (Randox Labo-

ratories Inc.) reagent Kit.

ii.) Asthaxanthin

20
iii) Cranberry (Vaccinum macrocarpon) dried grist
Its polyphenol content is equal to that of the grist of the red grape.
Methods of measurement
25
A) Chemiluminescence-determination
Cigarettes were smoked and the smoke was immediately adsorbed in ben-
zene.
30

Burning: whiffing number 37



grist for instance about 1 to 10000 n2/g, preferably from 10 to 4000 nR/g
(e.g. 10 to 2000 n2/g). The average particle size of the honbgenous m xture
conpri si ngot2om/@pdik oxi dant and the second conponent carchar@o®@206049 nm
for exanple 0,2- 0,5 nm The greatest advantage of the cigarette filters of
the invention is that they absorb ngi just the products of the particle
phase (tar, nicotine, etc.) but also the products of the vapor phase,
because, during burning, as a conse quence of its structural water content,
it transforns into hydrophilic gel, which can solubilize the toxic
conponent sAbéoﬂpItiendngMﬂeheeeaﬁMel neutral izes the free radicals, with an

efficacy t t ushes th anmpupt r ow health
limt val uMeastemeiy t?P 'HthBegﬁaye E%‘S@' u@aﬁgﬁﬂgﬁg&ﬁn&%éﬁﬁr‘g&? Le PAH
(pol yar OmMe%sUb@ﬁ@ﬁtaéfQﬁ@@ecﬁ’@é@é“@f tienerhvkiisteebiy:a@tgnin and besi de the
elimnation of the chem | um nescence caused by the PAHs in excitated state

{Leagﬁ& {)i:rg\éﬁfst |hﬁ PAHS.. Fur}t her fa;:lvant age of the invention is that using
" oo SRR AIRUPR Fphe LEeh) BRSPROvERRRAD pdtmes 1o e
far exceedpagzdrimtthef hechizéhersikioawnad immedietelyrransfared to a 20 mi

glass cuvette, and after 2 minutes the change of the chemiluminescence

was measured. 5 ml benzene was used for the background measurement,

which didn’t show chemiluminescence.

10
B) Investigation of the adsorption of the tritiated radioactive benzo(a)pyrene
(BAP-> H) on the filter

Parameters of the investigation:
15 Applied radioactivity: 4,82 kBa/ 10 pl (289496 dpm)

Flow: 42 — 45 ml/min.

Liquid absorber: 1500 pl water

Activity measurement: 150 pl sample

Measurement technique: Berthold BF 5000 liquid scintillation spectrometer
20 Scintillator: Clinisosol™ 15 mi

Relative error of the method: 13,5 %

It can be determined from the results that significant reduction can be
reached in the adsorption of the toxic components of the cigarette smoke
25 with the combinations, which result exceeds even the current EU specifica-

tions.

The investigations also show that by breaking the filter after burning, sub-
stance showing chemiluminescence could be dissolved from the
30  AIOOH.H,O, AlLOs; and silicoaluminate adsorbent layers with benzene.

Mechanism of function of the filter can be characterized by the following: the



Further advantage of the invention is that the filter does not change the
taste of cigarette during snmoking to the contrary of the known solutions In
order to woppmwtsiibe above, new types of conbi ned ci gar ectrarowkmod4l t ers
were prepared. The two-conponent m xture conprising the antioxidant and the
second conponent nentioned above was,honpbgeni zed and filled into cavity
filters. Al though for experimental purposes cavity filters have been used,
it is obvious for a person skilled in the art that the invention can be
carried out with all type of filters prepared in any The amount of the
t wo- conponedsonext layer donpsi gélngfrudieream obhedalﬁteraﬁ@ntﬁﬁg%éb@rﬁﬁr% Pponent

d the fil de
oxampl 6 L hBNES ok v CARR ptaes A ban B T Bl RRIREET o1 e

drawi ng Fig n{)é}arsrﬁé’ﬁé{%oﬁteg' Wl@fﬁdﬂiﬂgqﬂsﬂwéaéhélﬁlllﬁrhmeié@éhe@&eaoﬁort he fhet ensi ty
of chem | um nescence, conpared to the control, in the filters of the

i nven: i on. cdihtseullzfptbe rfiﬁﬁ:f@@& of thecchespilvminescrace disas pisq plesqrved érr‘a"of t he

inventionMgterials T

{1 T or o7 ) Tt epRoRnFE: BANCH TR, B BERBRRRA"S fa'RES faicdhs saRlseec
through ion exchange and complex formation they reduce the extent of the

Haber-Weiss reaction, which also occurs in the cigarette smoke:

H,0, + Fe®* — "OH + OH~ Fe®* (Haber-Weiss reaction).
10
The Fe adsorbs to the filter combination through ion exchange and complex

generation, this way the reaction is inhibited.

In accordance with the afore-mentioned, the results of the measurement
15 have demonstrated the advantage of the invention, according to which the
filters of the invention adsorb not just the products of the particle phase but
the products of the vapor/gas phase too.
The known and competent international organisations in the field of the con-
trolling of the impact of smoking on health e.g. WHO, Canada Health,
20 Deutsche Tabakverordnung, FDA in the USA request more and more bio-
logical tests for smoking, which might influence probably the future regula-
tions and safety standards for cigarettes. In order to consider and meet such
possible future safety standards timely and play a certain pioneer role in bio-
logical testing of cigarettes, the filters of the invention have undergone sev-
25  eral such tests, the results of which also confirm their excellent quality. The
biological test carried out with the filters of the invention shown significantly

improved results to the commercially available filters.

The filters also significantly decreased the amount of *'°Po present in the
30 cigarette smoke. According to the latest research results %P0 is one of the

main components of tobacco responsible for the development of lung can-



Chem cal conposition: AI2G8 : 70 % mn Specific surface: 270 n2/g (at

| east) Specific gravity: 250-350 g/L, Pore volume: 0,8 m/g (at |east)
Particl e wD2e1ofi2s4izi bution : <25 micronmeter: at |east 2@cHr#bodooads1! east
50 " <90 " at least 85 " Harm essness of the product to health is
officially proven. b) Al um ni um oxi - AbO Bul k density. 300-400 g/|
Specific surface: 270 n2/g (at |east) Specific gravity: 300-400 g/L, Pore
volune: 0,8 m/g (at least) Particle size distribution : <25 mcroneter: at
| east 20 % <45 " at least 50 " <90 " at least 90 " > 1000 O % Har nml essness
of the prodect to health is officially proven.

Further, the filters of the invention also significantly decreased the amount of
5 the polycyclic aromatic hydrocarbons (PAH), especially benzo(a)pyrene
proven to be the most potent carcinogenic component of the cigarette

smoke.

1. Smoke analysis
10  Cigarettes were smoked and the smoke was adsorbed on Cambridge filters.
The measurements were conducted on a Cerulean 450 device (Molins

PLC). The ventilation zones of the cigarettes were sealed with tapes.

The measurements were carried out according to the following standards:
15 MSZ ISO 8454, MSZ I1SO 10362-1, MSZ ISO 10315, MSZ ISO 4387, MSZ
ISO 3308, MSZ ISO 3402.

Filter 1: AIOOH.H,0: 20 mg
Grape pip and skin grist: 50 mg

20 Filter 2: control filter

Due to the use of the cigarette filters of the invention the tar, nicotine, CO,
total condensate, and dry condensate values are significantly reduced.
These effects are demonstrated by the physical data presented below:

25
i) Tar

Sample ID Tar
mg/sample
0,54

2 12,53




sur f ace:

Pol yphenol 4-1 Qg ,
g Water 4 g Particle size distributi
determ ned by the Folim -
acid. Free radical

c) Anorphous silicoalum nate Average particle size:
377 n2/ g Pore volune: 1,2 m/g Pore radius:
i) Pol yphwoabsy/bsibhe pip and skin grist of the grape Ceaposiz0émnodsar
preferably 6-7 g Carbohydrate 5,5 g Fat 6 g Protein 0,5
n 0,2-0,6 mm The pol yphenol s were

Deni s nethod, photonetrically, related to gallic

bi ndi ng capacity was proven by the use of the Randox

Ant i oxi dant Status (Randox Labo ratories Inc.)

Ast haxant hi n

ii) Nicotine

ii) CO

iv) TPM (total condensate)

10
v) Water

vi) Dry condensate

Sample ID Nicotine
mg/sample
1 0,06
2 1,02
Sample ID CO
mg/sample
1 12,92
2 14,51
Sample ID TPM
mg/sample
0,67
2 14,73
Sample 1D Water
mg/sample
1 0,14
2 1,18
Sample D DC

106 m croneter Specific
200 Ad) Antioxidants :

reagent Kkit.




iii) Cranberry (Vacci num macrocarpon) dried grist Its pol yphenol content
equal to that of the grist of the red grape. Methods of neasurenent A
Cheni | uniwe0mmestidet er mi nati on Cigarettes were snoked aod/HURB0%RWOKE Was
i mredi atel y adsorbed in ben zene. Burning: whiffing nunber 37Absorption
| iquid: benzene 5 ml Measurenent tﬁganique: Berthold BF 5000 liquid
scintillation spectroneter Measure t of the decrease of the relative
intensity: 0,1/mn As nentioned above the snoke (aerosol phase) was
directly absorbed in benzene, the 5 ml benzene solution was i medi ately

is

transferred to a 20 nl [gl ass cuvette, |andnaf/s@mpk m nutes the change of the

chem | um nescence was rpeasured. 5 -benzere—yas us" for the background

measur ement, which didn't show!chemi | uni nesc%ﬁlg | nvestigation of the

adsorption of the tritifated Tagioactive Denag(@gpyrene (BAP-3 H) on the

filter Parameters of .the invesfigation: Applied radidactivity: 4,82 kBg/ 10

m (2894962 dphdgmical tests

Cigarettes were smoked and the smoke was adsorbed on Cambridge filters.

The measurements were conducted on a Cerulean 450 device (Molins PLC)

5 Due to the use of the cigarette filters of the invention the amount of phenol,
formaldehyde, cyanide, acetaldehyde, ?'°Po, heavy metal and PAH is sig-
nificantly reduced. These effects are demonstrated by the physical data pre-

sented below:

10 a)Phenol
Based on MSZ/T 1484-9:2004 with dedicated sample preparation.

Sample preparation: 10 min utitrasonic assisted dissolution with 25 cm?®
ammoniac buffer (pH: 10), extraction by dichloromethane (2 x 10 cm?®), dry-

15 ing by Na;SOs, concentration to 1 cm®.

Measurement:
System: HP6890N GC 5973N MS.
Detection mode: SIM.
20 Carrier gas: He 5.0.
Flow: 1,1 cm’/s
Column: HP-5MS (25 m x 0,25 mm x 0,25 pm).
Temperature program: 50 °C (1,5 min), 12 °C/min, 90 °C, 5 °C/min, 190 °C,
30 °C/min, 300 °C (3 min).
25 Injector temp.: 280 °C.
Injection mode: pulsed splitless (150 kPa, 1 min), 2 pl (HP 7683 ALS)
Interface temp.: 300 °C |

Calculation: based on external calibration.’



Flow 42 - 45 ml/mn. Liquid absorber: 1500 ml water Activity neasurenent:
150 mM sanpl e Measurenent technique: Berthold BF 5000 |iquid scintillation
spect ronewenoficizpiiel | ator: dinisosol (tm 15 m Rel ati vecemumoowfoodsne

met hod: 13,5 %It can be determned fromthe results that significant
reduction can be reached in the adsopption of the toxic conponents of the
cigarette snoke with the conbinations, which result exceeds even the
current EU specif ica tions. The investigations also show that by breaking
the filter after burning, sub stance show ng chem | um nescence coul d be

di ssolved fromthe AIOOH H20, AI233 and silicoal um nate adsorbent |ayers
wi th benzene. Mechanism of function of the filter can be characterized by
the foll ow ng: theadsorbent |ayer forns gel structure with the water
content of the aerosol phase of the cigarette snoke, which can solubilize
in mcellar structure the apolar netabolites participating in the

chem | um né&aseliee reaction. In the course of the decrease of the

E:Egm’ | um nescence it wasal 89 b‘;@ﬁjved :t hat g Fomponent s partly i nhibit
generation of the free ra S, because
Hg/sample
1 41.3
294
0.15
5
Filter 1: AIOOH.H20: 20 mg
Grape pip and skin grist: 50 mg

Filter 2: control filter
Filter 3: blank Cambridge filter
10
b) Formaldehyde
Based on EPA 8315 with dedicated sample preparation.

Sample preparation: 10 min utltrasonic assisted dissolution with 25 cm?® ace-
15 tate buffer (pH: 5), conversion with DNPH (6 cm3, 1h, 40 °C), clean-up by
SPE (C18 500 mg), elution by 10 cm® acetonitrile.

Measurement:
System: Agilent 1100 HPLC

20  Detector: DAD 360 nm.
Eluent; 70/30 v/v acetonitrile/water (0 min); 1 min 100 % acetonitrile (5 min)
Flow: 1,2 cm’/s
Column: WATERS SYMMETRY C18 (250 mm x 4,6 mm x 0,5 um).
Injected volume: 20 pl

25  Calculation: based on standard addition.



t hrough i on exchange and conplex formation they reduce the extent of the
Haber - Wi ss reaction, which also occurs in the cigarette snoke: H2ZQ2 + Fe2+
O H + OHwe3sio(idsher - Wi ss reaction). The Fe adsorbs t opChardédmoos1

conbi nati on through i on exchange and conpl ex generation, this way the
reaction is inhibited. In accordancggmﬁth the afore-nentioned, the results
of the nmeasurenent have denonstrated the advantage of the invention,
according to which the filters of the invention adsorb not just the
products of the particle phase but the products of the vapor/gas phase too.
The known and conpetent international organisations in the field of the con
trolling of the inpact of snoking on health e.g. WHO, Canada Healt h,

Deut sche Tabakverordnung, FDA in the USA request nore and nore bio |ogical
tests for snoking, which mght influence probably the future regula tions
and safety standards for cigarettes. In order to consider and nmeet such
possi bl e fResuks:safety standards tinely and play a certain pioneer role in
bio | ogical testing of etgatette ther it f7the i nvention have

under gone several such |test fn?ﬁg[%esultgogﬁéaﬁﬁgﬂéalso confirmtheir

excellent quality. The |biol ogical test| caryg/eampld wijith the filters of the
i nvention shown signifilcantly

11.1
28.2
2.43
5
Filter 1: AIOOH.H»0: 20 mg
Grape pip and skin grist: 50 mg

Filter 2: control filter

Filter 3: blank Cambridge filter
10

c) Total cyanide

Based on MSZ 21978/17:1985

Sample preparation: waterstream-destialltion from acidic solution containing
15 Cu(ll) and Sn(ll), collection in basic solution. Conversion to glutacon dialde-
hyde.

Measurement: photometric measurement on 578 nm from solution contain-

ing barbituric acid

20
Results:
Sample ID Cyanide
hg/sample
19,1
2 155
<5,0




inproved results to the commercially available filters. The filters al so
significantly decreased the anbunt of 210Po present in the cigarette snoke.
Accor di ngwbaotodmesdiat est research results 210Po i s one ofctrhay208/0v0041
conmponents of tobacco responsible for the devel opment of |ung cancer.
Further, the filters of the inventign also significantly decreased the
anount of the polycyclic aromatic hydrocarbons (PAH), especially

benzo(a) pyrene proven to be the nost potent carcinogenic conmponent of the
cigarette snoke. 1. Snoke analysis Cigarettes were snoked and the snoke was
adsor bed diltéatbklioe.Hi0:t ers. The measwt@fhts were conducted on a

Cerul ean 450 device (Mlins,PLC)... The veatilation zones of the cigarettes
were sealed wt ”taé)ﬁergp a?ﬂes%gé%trenent s@éwyri carried out according to the

fol I owi ng Fﬁ%@ﬂ@_aegﬁfyowﬁérl SO 8454, MSZ |SO 10362-1 , MsSZ |1SO 10315, MSZ | SO
4387, MSZ | SO 3308, M5Z | SO 3402. Filter 1: AIOOH H2O 20 ng Grape pip and
skin gri stFilt&3:mylamk @ambridge 88@t rol filter

5
d) Acetaldehyde
Based on EPA 8315 with dedicated sample preparation.

Sample preparation: 10 min utltrasonic assisted dissolution with 25 cm® cit-
" 10 rate buffer (pH: 3), éonversion with DNPH (6 cm3, 1h, 40 °C), clean-up by
SPE (C18 500 mg), elution by 10 cm® acetonitrile.
Measurement:
System: Agilent 1100 HPLC
Detector: DAD 360 nm.
|5 Eluent: 70/30 v/v acetonitrile/water (O min); 1 min 100 % acetonitrile (5 min)
Flow: 1,2 cm®/s
Column: WATERS SYMMETRY C18 (250 mm x 4,6 mm x 0,5 ym).
Injected volume: 20 ul

Calculation: based on standard addition.

20
Results:
Sample ID Acetaldehyde
pg/sample

120

2 400

10
Filter 1: AIOOH.H,0: 20 mg
Grape pip and skin grist: 50 mg

25  Filter 2: control filter
Filter 3: blank Cambridge filter



Due to the use of the cigarette filters of the invention the tar, nicotine,
CO total condensate, and dry condensate values are significantly reduced.
These ef fwotsieanendenonstrated by the physical data presemtmcoaoonw: i)
TarM Nicotine ii) COiv) TPM (total condensate) v) Water vi) Dry
condensat e2. Chemical tests G garettgs were snoked and the snmoke was
adsorbed on Canbridge filters. The neasurenents were conducted on a

Cerul ean 450 device (Mlins PLC) Due to the use of the cigarette filters of
the invention the anount of phenol, fornmal dehyde, cyani de, acetal dehyde,
210Po, heavy nmetal and PAH is sig nificantly reduced. These effects are
denonstr at ed21% thﬁPEP’ysi cal data pre sented below. a) Phenol Based on
MBZ/ T 1484%b: 20842 i cat ed sanpl e preparation. Sanple preparation: 10

mn utl praggmp}eﬁé@%ggndéﬁwiuhivﬂm Mt HCR25 cnB amoni ac buffer (pH 10),
extraction by dichloronethane (2 x 10 cnB) , drying
5 Measurement:
Number of cigarettes burnt: 5
Samples examined:
1) Cambridge filter after burning (after the filter of the invention)
2) Cambridge filter after burning (after the cellulose acetate only)
10 3) Cambridge filter (without burning /blind/)
Measurement method used: Liquid scintillation spectrometry
System: Perkin Elmer TR 2800 liquid scintillation spectrometer optimalized
for the measurement of a-radiation
Liquid scintillator: Ultimagold + (Perkin Elmer)
15 Measurement volume: 20 ml
Measurement time: 20 min/sample
Standard deviation: 8 = 1.75 %

Results:
Sample Radioactivity
pCi/5 cigarette
1,5
2 6,7
0

20
The results show that the filter of the invention absorbed 77,6 % of the ra-

dioactivity compared to the cellulose acetate filter.

The results may seem relative high for one cigarette, although the respec-
25 tive literature indicates highly different levels; also differences in order can

be found. This may be due to the differences in the use of the phosphate



by Na2SO4, concentration to 1 cnB. Measurenent: System HP6890ON GC 5973N
MS. Detection node: SIM Carrier gas: He 5.0. Flow 1,1 cnB/s Col um:

HP- 5M5 ( Avomw/@s42 mm x 0,25 nmm). Tenperature program pe@/HIGosloop&1ni n),
12 Cmin, 90 0C, 5 Cmn, 190 0C, 30 Cnin, 300 OC (3 mn). Injector tenp.:
280 0C. Injection node: pulsed split]ess (150 kPa, 1 min), 2 m (HP 7683
ALS) Interface tenp.: 300 OC Cal cul ation: based on external
calibration/Results: Filter 1. AIOOH H2O 20 ng G ape pip and skin grist:

50 ng Filter 2 : control filter Filzt1 r 3: blank Canbridge filter b&
For mal dehyfdetilizer on, the main source of “"Po for the tobacco plants. The metho

used for the measurement is not simple either. According to the above the
results obtained with the filter of the invention have to be considered as very
surprising and outstanding. The international statistics supporting that the
s decrease in the level of 2'°Po in the tobacco reduces the incidence of lung

cancer, are well known for a person skilled in the art.

f) Heavy metal elements
Measurement based on EPA method 6010B: 1996, from digestion with aqua

10  regia.
Results:
Sample ID
Elements Unit 1 2 3

Arsenic’ ug/sample 3.9 5.4 3.0
Cadmium’ ug/sample 0.51 0.78 0.18

Chrome' ug/sample 4.5 9.9 3.0

Copper’ ug/sample 1.8 8.4 1.5
Nickel’ ug/sample 0.3 0.9 <0.1
Lead’ ug/sample 7.2 22.2 0,84
Zinc' ug/sample 4830 34800 1140
Mercury” ug/sample <0.01 <0.01 <0.01

Test equipment:
15 ' -PE Optima 5300DV ICP-OES
2 _ perkin-Elmer FIMS-400 Hg-AAS

Filter 1: AIOOH.H,0: 20 mg
Grape pip and skin grist: 50 mg
20  Filter 2: control filter
Filter 3: blank Cambridge filter



Based on EPA 8315 with dedicated sanple preparation. Sanple preparation: 10
mn utltrasonic assisted dissolution with 25 cnB acetate buffer (pH 5),
conver si omowntom2BNPH (6 cnB8, 1h, 40 0C), clean-up by SPECT@uB0&0d00m),
elution by 10 cnB acetonitrile. Measurenent: System Agilent 1100 HPLC
Detector: DAD 360 nm Eluent: 70/30,/v acetonitrile/water (O mn); 1 mn
100 % acetonitrile (5 mn) Flow 1,2 cnB/s Colum: WATERS SYMVETRY Cl18 (250
mmx 4,6 mmx 0,5 mm). Injected volunme: 20 m Cal cul ati on: based on
standard addition. Results: Filter 1: Al OOH H2O 20 ng G ape pip and skin
grist: 50 ng Filter 2 : control filter Filter 3: blank Canbridge filter c)

Total Cyanb?ﬁo?fasr%%a e Nyslérg&e%%sc{ng(ﬁi%ﬁf’
Measurement based on EPA method 8260 with dedicated sample prepara-

tion.

Sample preparation: 10 min ultrasonic assisted dissolution with 10 cm® di-
chloromethane. Test equipment: Agilent 6890N-5973i GCMS with Gerstel
MPS-2 autosampler.

10 Results:
Sample ID

Compounds Unit 1 2 3
Naphthalene Hg/sample 0.03 1.37 0.01
2-Methylnaphthalene yg/sample 0.03 1.46 0.01
1-Methylnaphthalene pg/sample 0.04 1.63 0.01
Acenaphthylene Hg/sample <0.01 <0.01 <0.01
Acenaphthene yg/sample <0.01 <0.01 <0.01
Fluorene pg/sample 0.04 1.01 <0.01
Fenanthrene Mg/sample 0.07 0.80 0.02
Anthracene pg/sample 0.02 0.34 <0.01
Fluoranthrene pg/sample 0.04 0.38 <0.01
Pyrene hg/sample 0.03 0.36 <0.01
Benzo(a)anthracene pg/sample <0.01 0.10 <0.01
Chrysene ug/sample <0.01 0.11 <0.01
Benzo(a)fluoranthene ug/sample <0.01 0.06 <0.01
Benzo(k)fluoranthene pg/sample <0.01 0.06 <0.01
Benzo(e)pyrene Mg/sample <0.01 <0.01 <0.01
Benzo(a)pyrene pg/sample <0.01 0.06 <0.01
Indeno[1,2,3-c,d]pyrene ug/sample <0.01 0.02 <0.01

Sample ID

Compounds Unit 1 2 3

Dibenzo(a,h)anthracene ug/sample <0.01 <0.01 <0.01




Sanpl e preparation: waterstreamdestialltion fromacidic solution
containing Cu(ll) and Sn(l1), collection in basic solution. Conversion to
gl ut acon woabtehyde. Measurenent: photonetric measur emerCTHU260500000f r om
solution contain ing barbituric acid Results:Filter 1: AIOOH H2O 20 ny

Gape pip and skin grist: 50 ng Filter 2 : control filter Filter 3: blank
Canmbridge filter d) Acetal dehyde Based on EPA 831 5 with dedi cated sanple
preparation. Sanple preparation: 10 min utltrasonic assisted dissolution

with 25 cnB c it rate buffer (pH 3), caonversion with DNPH (6 cnB—1h, 40
00), cl edn- uBdnyo(@PH){ekde500 | nd/sasnriei on 59010 ¢rB~8Ldt oni {7908,

I\/basurerreﬁ—.—Sys:}:qm—ﬁgﬂ ent— 1100 HPL G- Dete .

R 1 ] e DAD L nim aent] 70/ 30
v/m\g/acetonltrl | ef Nat'er (O m n);[{%%ﬂﬁ 10 %agdétoritr?jl%; [ m‘tdn,L Elow 1,2
C S

Filter 1: AIOOH.H2O: 20 mg
Grape pip and skin grist: 50 mg
Filter 2: control filter
5  Filter 3: blank Cambridge filter
From the above results the most important data is Total PAH. This data
shows that the filter of the invention reduced the amount of all polyaromatic

hydrocarbons in a significant way.

10 3. Biological tests

a) Antioxidant capacity

The aim of the study was the examination of the antioxidant capacity
changes in a mammalian cell line produced by treatment with the filters of
the invention and control filters.

15
Cigarettes were smoked and the smoke was adsorbed on Cambridge filters.

The measurements were conducted on a Cerulean 450 device (Molins PLC)

The study was performed in compliance with the requirements of GLP. The

20  study was conducted/perfomed regarding the following regulations: 9/2001.
(11.30) EUM-FVM about the good laboratory practice as well as the OECD
Guidance Document on the Principles on Good Laboratory Practice
[ENV/MC/CHEM (98)17].

25  Principle of the method:
In the H,0,/-OH microperoxidase system free radicals are generated from
H,O, by the addition of Fe(lll). The free radicals excite the reagent Luminol
and escaping photons are detected in the measuring equipment. Any added

biological sample reduces the photon-emission of Luminol by capturing the



Col um: WATERS SYMVETRY C18 (250 mmx 4,6 mmx 0,5 nm. Injected volune: 20
m Cal cul ation: based on standard addition. Results: Filter 1: AIOOH HO
20 ng G ape 2piop2and skin grist: 50 ng Filter 2: gontrol peiriHeodiobdser 3:

bl ank Canbridge filtere) 210Po absorption Sanple preparation: extraction
with 2m HCl Measurenent: Number of cjgarettes burnt: 5 Sanples exam ned: 1)
Canbridge filter after burning (after the filter of the invention) 2)
Canbridge filter after burning (after the cellulose acetate only) 3)
Canbridge filter (w thout burning /blind/) Measurenment nethod used:
sci nti | | at eectropecarivadtfrgm SgsoapositarkdhHEDetherr v @odirggt galagionship

scintillat l)gpwes 1CG L ch(ilrpr% Ll Lzed EPorloéig'gl SEABK §TF e Ymdudtast ation

luminescence generated in the system.

Liquid

The electron taking capacity of filter extractums was measured by chemilu-
s minescence method, with Diachem kit, with Perkin-Elmer Victor multilabel
reader luminometre. The evaluation was made with Wallac 1420 software.
The electron taking capacity was examined both in cell and cell-free sys-

tems:

10 i) In cell free systems the sample can keep back the materials contain-
ing unsteady bipolar bounds, which are therefore capable of taking
electrons several times as efficiently as conventional filters.

ii) in cell system the combined the filters of the invention affected the
antioxidant capacity of cells also several times as efficiently as con-

15 ventional.

Results: Free radical capturing activity measurement in cell free system

empty Cambridge filter
Conc. % Relative luminescence % average sd
TEST1 TEST 2
50 99,4 97,65 98,53 1,24
25 100,2 97,5 98,85 1,91
12,5 96,7 95,2 95,95 1,06
6,25 109,4 98,8 104,1 7,5
3,12 102,3 115 108,65 9,0
1,56 -1 108 100 104 5,65
LCtr. 100 100 100 -
Control filter
Conc. % Relative luminescence % average sd




Liquid scintillator: Utimgold + (Perkin El mer) Measurenent volunme: 20 m
Measurenent tinme: 20 m n/sanple Standard deviation: d 1.75 % Results: The
resul ts swWwowoton@ssiehe filter of the invention absorbed Péricfoafoovde ra
dioactivity conpared to the cellul ose acetate filter. The results may seem
relative high for one cigarette, al ?ough the respective literature

I ndicates highly different |evels; also differences in order can be found.
This may be due to the differences in the use of the phosphatefertilizer

on, the main source of 210Po for the tobaccq plants  The method used for
the measurenent is not SIEPTd eil hefESAcdording to the above the results
obt ai ned mith the fihter ofthe "."entianh\,b:‘u be—considered—as yvery
surpri si ng®@&nd out st ar@clq3 ng. The er nat i onal 'glt:’at i stics Supporting| that
t he decre rmthe Ifgeygl of 2I0Pgg n the tdhmego reducey the incidence of
l ung cancgf, are well| Known for a person skilled in thelart f) Heavy netal
el ements Mpagurenent big8ed on EPAlYet hod 601 DBO 1996, 0ot di gestipn with
aqta Ted 6,25 6,6 9,15 7,88 1,80

3,12 33,3 27,27 30,29 4,30

1,56 69,9 63,97 70,00 4,26

Ctr. 100 100 100 -

Filter of the invention
Conc. % Relative luminescence % average sd
TEST 1 TEST 2

50 7,1 1,9 4,50 3,70

25 21 25 23,00 2,80

12,5 30,9 33,4 32,15 1,76

6,25 47,2 551 51,15 5,60

3,12 60,5 66,4 63,45 417

1,56 95,9 89 92,45 4,88

Ctr. 100 100 100 -

24 hrs treatment of HepG2 cells followed by antioxidant measurement

empty Cambridge filter
Conc. % Relative luminescence % average sd
TEST1 TEST 2
50 79,43 86,61 83,02 5,07
25 80,37 89,35 84,86 6,35
12,5 82,93 90,90 86,92 5,64
6,25 85,63 93,35 89,49 5,46




Results: Test equipnment: 1 - PE Optima 5300DV | CP-CES 2 - Perkin-El nmer
FIM5-400 Hg-AAS Filter 1: AIOOHH2O 20 ng Grape pip and skin grist: 50 ng
Filter 2:woantwrbsikilter Filter 3: blank Canbridge filtecgHiPobymommatic
hydrocarbons (PAH) Measurenent based on EPA nethod 8260 with dedicated
sanpl e prepara tion. Sanple preparation: 10 min ultrasonic assisted

di ssolution with 10 cnB di chl oronet hane. Test equi pnent: Agil ent
6890N-5973i GCMS with CGerstel MPS-2 autosanpler. Results:Filter 1:

Al OOH. H2O: 20 ng Grape pip and skin grist: 50 nmg Filter 2 : control filter
Filter 3: blank Canbridge filter Fromthe ahove results the nmpst—inportant
data is Total PAH. Thi s empty Cambridge filter

Conc. % Relative luminescence % average sd
TEST 1 TEST 2
3,12 96,01 96,04 96,03 0,02
1,56 100,39 10,58 100,5 0,13

Control filter

Conc. % Relative luminescence % average sd
TEST 1 TEST 2
50 5,82 11,57 8,70 4,07
25 11,96 22,09 17,03 7,16
12,5 23,22 28,46 25,84 3,71
6,25 32,70 37,76 35,23 3,58
3,12 74,38 72,41 73,40 1,40
1,56 88,62 89,31 88,97 0,49

Filter of the invention

Conc. % Relative luminescence % average sd
TEST 1 TEST 2
50 27,11 35,63 31,37 6,02
25 47,26 56,66 51,96 6,65
12,5 74,09 70,23 72,16 2,73
6,25 91,93 87,50 89,72 3,13
3,12 95,42 94,94 95,18 0,34
1,56 98,84 97,09 97,97 1,24

5 b) Examination of genotoxicity by SCE (Sister chromatid exchange)

The aim of the study was the examination of genotoxicity by sister chroma-
tiod exchange (SCE) in a mammalian cell line produced by treatment with

smoke extracts passed through the filters of the invention and control filters.



shows that the filter of the invention reduced the amount of all

pol yaromatic hydrocarbons in a significant way. 3. Biological tests a)
Ant i oxi dawb 20mpsitey The ai m of the study was the exani petriHU20@f000d¥e
antioxi dant capacity changes in a manmalian cell line produced by treatnent
with the filters of the invention apd control filters. Cgarettes were
snoked and the snoke was adsorbed on Canbridge filters. The neasurenents
were conducted on a Cerul ean 450 device (Mlins PLC) The study was
performed in conpliance with the requirenents of G.P. The stud S

conduct ed/ Trex Stutydvase garfdimgd tiheohuliaoae iwgth Mrﬂuir@%@ntéméﬂﬁ-. W@ 1. 30)

EUM FVM about, th | i J . j
bocument - GHUEN 4038 ST SLPEo g b G o To kel e PRV
(98) 17] . Riji el HAVH\VH TR the djoddniabbeatbRBrdticeiay wetrasxinea®eGly st em

free radicals are generated from H2Q2 by the addition of Fe(lll), The free
radi cal s e®uidaeceh®acemssit ODuﬁﬁTﬂoPnaﬁlﬂ)Y%%c%bi Soﬁhgﬁgﬁ?tam(a %@%‘%‘E‘?ed in

the ”eassurféiﬂ//‘f{ﬁ’é‘/o‘?ﬁ%{ht(gsﬂ%. éI"ﬂge&udy is performed following the directions of
OECD Test Guideline 479 (Genetic Toxicology: In vitro Sister Chromatoid

Exchange Assay in Mammalian Cells, Original Guideline, adopted 23rd Oc-
tober 1986).

10 The tests showed that the filters of the invention are also able to decrease
the amount of the dangerous genotoxic chemical substances. Due to this
capability the filters of the invention significantly descrease the risk of chro-

mosome damage.

15 Study: 4 hrs treatment

Sample conc. % | SCE avg. per cell Statistical
evaluation
Empty Cambridge 6,25 15/40 n.s
filter extract 0,375
3,125 18/40 n.s.
0,450
1,56 13/40 n.s.
0,325
Control 12,5 - -
filter extract 6,25 227140 p<0,001
5,675
3,125 55/40 p<0,01
1,375
1,56 37/40 p<0,05
0,925




bi ol ogi cal sanpl e reduces the photon-em ssion of Lum nol by capturing

t heel ectrons derived from deconposition of H2O2. There is a direct

rel ati onswbpohetsaen t he redoxy properties of the biol ogiceatuzs@npbeiand t he
anount of |um nescence generated in the system The el ectron taking
capacity of filter extractuns was ngasured by chem | um nescence nethod,
with Diachemkit, with Perkin-Elmer Victor nmultil abel reader |um nonetre.
The eval uation was nade with Wallac 1420 software. The el ectron taking
capacity was exam ned both in cell and cell-free sys tens; i) In c—e‘ll free
systens the sanplSample keep bagionh&eneSEE avg- Reneell n i Rfatistiedlady| bi pol ar
bounds, which are therefore capabl e of| taking el ectrons §9¥ﬁfaqi Jines as
efficient]y as conventional fijllters. iji) in cell systemthe corﬂ)l ned t he
filters of Elifgci JIYRET1 on aff edtyedsthe lanti oxi dant capacity of cells| also
several tjnes as efficiently as con ventional Resultg: Free radical

capt uri ng| filtariofithg inveatianenent| 6,25cel | | 91/48 syst en24 hisG0@&ht ment pf Hep&
cells fol| owed by anti oxi dant maasurerrﬁ?"l??)j Exam nati gn of penotoxigcitv by
SCE (Sister chromatid exchange) The ai p76f "t he study was the exan nation of
genotoxicjty by sister chronatlipedzexchapggo(SCE) in a |mo@dian cel| line
produced py treatnment with sngke extracts passed throygh the filters of the
i nvention|and control filters.The studyOw&9 perforned |in conpliance| with
the requi rements of GLP. The 156 16740 ns.

0,400

Untreated control - 10/40 -
0,250

¢) Mammalian cell cycle in vitro (Fluorescence Activated Cell Sorter)

The aim of the study was the determination of the effect of smoke extract
5 from cigarettes with the filters of the invention and control filters on the

mammalian cell cycle in vitro.

The study was performed in compliance with the GLP. The study was con-
ducted/perfomed regarding the following regulations: 9/2001. (11.30) EUM-
10 FVM about the good laboratory practice as well as the OECD Guidance
Document on the Principles on Good Laboratory Practice [ENV/MC/CHEM

(98)17].

Principles of flow cytometric study: the method is suitable to determine the
15 cell cycle distribution of a cell population on the basis of the DNA content of
each cell. Data can be obtained on the proportion of cycling cells and apop-

totic population.

The results showed that the filters of the invention are capable of absorbing

20 the harmful substances present in the cigaretie smoke and damage cell pro-



study was conduct ed/ perfoned regarding the foll ow ng regul ati ons:
30) EL) M FVM about the good | aboratory practice as well

(I,

9/ 2001 .

as the CECD

Gui dance wWocuimenssion t he Principles on Good Laboratory PCagti20®/000041

[ ENV/ MC/ CHEM (98) 17] .

OECD Test Guideline 479 (Genetic To

The study is perforned follow ng the directions of

Exchange Assay in Mammalian Cel |l s,

t ober 1986).

hro npso

Y€ CRMPSY

MRSl

I gi nal

gbcol ogy:

In vitro Sister
Qui del i ne,

enot oxi ¢ _chem cal

{ 1 C ¢ Su
inveOBoR e SnifinantydRpre e
rs treatnmentc) Mammal i an cell

Sorter) The aimof the study

Chromat oi d
adopted 23rd Cc

The tests showed that the filters of the invention are al so
able to decrease the anpunt of the dangerous
Due to thi Efecatfmabilh thiy respedtithe diltera pf

gst ances.
cycle in vid

eScCrease

was the determ nation of the effect of snpbke extract fromcigarettes with

the filters of the invention and control

filters on the mamrmual i an cel |

cycl e in vBummarghef expednensadl RePAEFH_d in conpliance with the GLP. The

study was con
(rrr. 30) ELJ
Gui dance

vected—perfomexg T fe—fTot iSOy re ns:
IMFVM abo Jt% Eit:ﬁﬁ)e éood(igéﬁadborégj;gﬁ pr acsﬁzégetgas \E/ngélj \f;dgg th
empty 6,25 |2720;126 |173+0,66 |7925 5523 |67,24x17
Cambridge | 3,72 | 0,58;0,80 | 0,69+0,15 | 76,89;59,92 | 6820123
flter 156 | 0,48;0,72 | 060+0,17 | 74,19;5544 |64,816+13
0,78 |0,75; 122 | 0,985+0,33 |78,91;54,51 | 66,7117
Control 12,50 |2,54;2,19 | 2,365+0,25 | 3,98;5,20 4,59 0,86
filter 6,25 | 1,07;4,04 | 255+2,1 26,08; 51,83 | 38,96+ 18,2
312 |0,70;274 | 1,72+ 1,44 | 68,00; 56,54 | 62,27 + 8,1
156 | 0,45:2,60 | 152+125 |7145;56,27 |6386+10,7
Filter 12,50 | 0,86; 3,81 | 2,335£2,08 | 70,63; 55,58 | 63,105+10,6
of the 6,25 |0,78;0,74 1,095 +05 |69,57;68,16 |59,18+12,07
invention 1,83; 1,03 43,96; 55,03
312 [0,73;1,32 |0915+£0,28 |70,41;74,79 |6157+14
43,75; 57,37
1,56 | 0,95 0,95 77,46 77,46
control - 0,90:2,23 | 156094 |74,76;57,04 |659+125

4. Synergistic effect

9/ 2001 .
e CECD

The effect of the single components as well as the effect of the homogenous

10

mixture on the components of the cigarette smoke were examined in a Ce-

rulean SM 450 device. The test were carried out according to the standards
MSZ I1SO 8454, 10362-1, 10315, 4387, 3308, 3402.

The AIOOH.H,O and the grape pip and skin grist as well as their mixture

15 were placed into cellulose acetate. As control cellulose acetate was used.



Docunment on the Principles on Good Laboratory Practice [ ENV/ MJ CHEM
(98)17]. Principles of flow cytometric study: the method is suitable to

det er m newbheigekdizcycl e distribution of a cell popul at ipomHuR0bdBOdAST S Of
the DNA content of each cell. Data can be obtained on the proportion of
cycling cells and apoptotic popul atisgn. The results showed that the filters
of the invention are capable of absorbing the harnful substances present in
the cigarette snoke and danage cell proliferation. In this respect the

filters of the invention are significantly nore ef fect| d to the
C?Pvent ll_gnal fl?aﬂatnm’ters SuiOPHAX per iGraReP FAGS (Hat 424 @ﬁéigi stic

ef fect e effec sifgl e npo t lil as the |effect gf the
honogenous nj ﬂ'?‘@?cég%ﬁ t?ﬁe_ c%‘ﬁ%’@n@ﬁt $ %ﬁatsr?f'er?@i%ﬁr ette snoke were exani ned
in a Ce rulean SM 450 device. The test 2@ @arrijed out agcording |to the
standards MSZ 1 SO 8454 362-1 10315 4387 3308 3402 The AFQOH H2O

and the grapeTgab and skijn grd.69 as|wel | %83t heir i 5P e fwet@4 ,é‘ dced into

cel | ul ose aceé ar'h:ge. Aﬁe cont rQI cel l ullose acetate s used. The above tabl e
clearly shows n§9 ergijstic effect of the conpgnents. Summary

8,09 9,26 5,60 9,68
condensate
Water 0,6 0,6 0,34 0,78
Nicotine 0,54 0,62 0,36 0,64
Tar 7,55 8,64 5,24 9,04

The above table clearly shows the synergistic effect of the components.

Summary

Significantly lower SCE (sister chromatide exchanges) were found in the ex-
tracts of the filter of the invention compared to the extracts of commercially
available standard filters. This clearly proves, that filters of the invention re-
move much more dangerous, genotoxic substances from the smoke than

10 standard filters.

The condensate extracts of the filter of the invention exhibit significantly

(4 times) lower cytotoxicity compared to the standard filter exiracts.

15 The condensate extracts of the filters of the invention shows much lower
scavenger activity than the control filter extracts, i.e. the filter of the inven-
tion retains much more toxic, labile, double-bonded substances capable of
electron capturing than control filter does, by other words, the filters of the
invention let pass through much less harmful components. In the cellular an-

20 tioxidant assay the control filter extract caused a four-time decrease in the

cellular antioxidant capacity compared to the extracts of the filters of the in-



Significantly | ower SCE (sister chromati de exchanges) were found in the ex
tracts of the filter of the invention conpared to the extracts of

conmmer ci avbyeoaviasdiabl e standard filters. This clearly prorasi2oédmbosfii | ters
of the invention re nove nuch nore dangerous, genotoxic substances fromthe
snoke than standard filters. The copgdensate extracts of the filter of the

i nvention exhibit significantly (4 tines) |ower cytotoxicity conpared to
the standard filter extracts. The condensate extracts of the filters of the
i nvention shows nuch | ower scavenger activity than the control filter
extracts, vertion he. thelfiltars of theninvientien letinassing tiradghrnuchisse hegrfd,

| abi | e, doubl e- bonded bst ances e of electron capturing than control
filter doeé‘?bfg?/”?ﬁsﬁg‘?”j&ﬁ?&Q,r‘%fi’ﬁ%taﬁ%%ﬁ”%%f the invention |et pass through
much | ess harnful conponents. In the cellular antioxidant assay the control

filter extract caused a four-tine decrease in thff\ c?_l | ul %-R,%t iho i dant
capaci ty cdéhpaostiot gandarceeendensateinhibited celt pralifgratipRdn; ?iEHei . e. the
filters_of the |nventj t ﬁﬂ& [ dr€$3 thaimfdHtionudngt ances
than the cgﬂ??sotegg?d;wggrec}hgi? er.%sa%egg%%#?égltﬂgﬂ%éard corlldensate i nhi bited
cell prolifegration in the two higher doses tested while the condensate
extract of the filters of the invention did not.CLAl M5



1. Special cigarette filter elimnating genotoxicity (SCE, FACS) exhibiting
hi gh anti oxi dant capacity, significantly decreasing the anount of Po0210 ,
decr easi ngot2om/sment of pol ycyclic aromatic hydrocar borsT(ER2b)9/008sMeci al | y
benzo(a) pyrene, |owering the anmount of heavy netal elenents and for he
filtration of toxic gas funes and regduci ng the anmount of free radi cals in
the cigarette snoke wherein the filter nentioned contains, in addition to

t he conmmon conponents of known cigarette filters AIOOH H20O and/or Al 203
and/or silicoalum nate and grape pip_and skin grist, and/or astaxanthin
and/ or cranberry as antioxidant. 2 .ClﬁNM%ar ette filter according to claim
1, conprising 10-90% Al OOH. H 20 and/ or Al 28 and/or silicoal um nate and
90-1 0% antioxidant. 3 . A cigarette filter according to claim1 or 2,
wherein the grape pi Brsuthistigaregta §iter sliviatingedehotoxioilyi (ICIgr &PESH . A

R SMIRC M TERE AT R A ST iy
1 or 2 Yhereizm LB EUdR thE Rarfblit of Bolyfaicedrothbtic Hyarcsib s (PAHHhe orape
especially benzo(a)pyrene, lowering the amount of heavy metal elements
and for he filtration of toxic gas fumes and reducing the amount of free radi-
cals in the cigarette smoke wherein the filter mentioned contains, in addition
to the common components of known cigarette filters AIOOH.H,O, and/or
10 AlLOsand/or silicoaluminate and grape pip and skin grist, and/or astaxanthin

and/or cranberry as antioxidant.

2. A cigarette filter according to claim 1, comprising 10-90%
AIOOH:H,0 and/or Al,O3 and/or silicoaluminate and 90-10% antioxidant.

15
3. A cigarette filter according to claim 1 or 2, wherein the grape

pip and skin grist is obtained from white grape.

4. A cigarette filter according to claim 1 or 2, wherein the grape

20  pip and skin grist is obtained from red grape.

5. A cigarette filter according to claim 1 or 2 wherein the grape

pip grist is treated with the extract of the grape skin.



