; Z[ e3e2-2*L"n$6T"' 0 , o Me~ i om B10-degradabl e Fil i garettes
*'a0000z* The invention concerns a bi o-degradabl e f,mmmlm%w“m ng tgﬂtm 2000
preanble of Patent claiml. In the caselof cigarettes ilter

r.epresent the best solution fromthe ecol ogical viewpdl¢" Despite the poor
success of purely paper filters, there is to be a reversior_ to these

because of several matBibakegpecidble: prdpesis eSoof cCpapeettdbe rrmmwmnmmmmm"”m
of paper filters is the different nature of the taste of snpke

conpared to conventional cellul ose acetate filter cigarettes. Furthergeooz+
probl ens are represented by the clearly different retention, and clearly

i nferior hBrenésyenittiiprsanencereat i2ore addeg cadekéepdiid tsir uetapedbfigt e
filter section sur%ége m%e? Q ar%Q\Mtflcellulose acetate filters. These
probl ens | 2a8 PHCERRIENSker 2& dctihig tilgarettes with paper filters on
taste, visual and haptic grounds. The main cause of this can be seen in the
different formof materials. The paper lies in the form of non-woven fabric
or |leaf, whitl &hgeldafsef acdgaretite s n RAREY of L ORLEI BrRPre8en i Fher pegt

t r eat ment S t differing. str f_.cri mpd NG ti of
t he non m%éegﬁﬁggrgi CP% pa%ger, es%&adsﬁ%oﬁacﬁlg‘/ﬁ)ﬁ%ﬁ/i ;Btjéa a‘érjléd F]Hah%i ?%%r
propertiessotcest| vifosmrmadet apepehavte ltairsed. thidmwes hit lter thee @ peveesd ors
known for changin aper in its chemcal retention S0 .as to correspond to
acetate. ASS a BERBeGREE O Ofhe U ool BASHI GBI RE i RTRRST otiay &fe
conposed gfagedouble filter, containing one paper and one cellul ose

segnent . 10 MAY 2p02 - 2 This formof enbodinent is certainly dear
because of conplicated production techniques and not yet ideal fromthe
ecol ogi cal int.of view_  Fr .0 B re,is e
for the pr%lgéac?lg%)ﬁ g}éog\yfefnbrog{n\/i%%tﬁgjrg%ggl %Spﬁatg%edjjﬁ%ér%és)&pmﬁ%?{elg% t%%e
dry threadshar eabreughf spoikie arhéhr cdmpearad ota sidrivesntaibrea coneayelosthe
fibres are subjected.in passing%to a shaping head and on their energence

are not subfetted fdldfy Foe_IRbFRENt FEGEE EBOPhEFSarr s sERPFASERted

uni f orm basj ¢ wel ghty d-5-1RRI pligifeddi tRe dhansyver 3@ di keekigr, of nthe ihibre
web. Thus f1 bre bedding ¢an be produced with surface weights O0f nore than
70g/ n2 Thilsafdmes$$ awiphocess: i setahfédn” And ad deocaBeeawse of sthecthnéf odess

f th t.t.on- -1k ial, jk_] i bl ' tt
i ter, nowevert itk e doh T sabbardor QRal aRellr el ChRFH crBeflddee ¢
consi sts nedetytof fceteénkose ester.

These problems lead to the smoker rejecting cigarettes with

paper filters on taste, visual and haptic grounds.

The main cause of this can be seen in the different form of
materials. The paper lies in the form of non-woven fabric or
leaf, while cellulose acetate is in the form of fibre. All
differing treatment processes e.g. the differing strength of
crimping or pleating of the non woven fabric of paper, so as
to achieve the visual and haptic properties of cellulose
acetate, have failed. Thus hitherto no process is known for
changing paper in its chemical retention so as to correspond
to acetate. As a consequence of the unresolved problemn,
cigarettes today are composed of a double filter, containing

one paper and one cellulose segment.



'Here, the filter material, and thus the cellul ose ester can also contain

ot her substances that are described as secondary or second rank CO”EEEHW%QH
Anmongst these ot her substances that can be additionally present, th
.belongs inter alia natural cellulose. It is the task of the invention to
develop a single filter that is clearly nore bio-degradable than cellul ose
acetate and al so mai ntains indistinguishably the taste 'inpression, the
appear ance, the hardness and the retention property of cellul ose acetate
for the consuner. For the solution of this problem there serve the
characteristics of claiml1l. - 3 1 0 MAY 2002 Surprisingly, it has been
Shown t hBEi5 paBEm wiich ROHIR hot iF ed CEEITE "4 Yo0-45A T ecbaF#usa) dof
process andoi¥ELREH g&%%%%ﬂ G Hnid@ds i BnbhgoraRRar Ageor df Agnt enthe

i nvention achieves the set object. In the air-laid process. the prepared
cel | ul osecdlbgesaar ponot odsperded in water as in the standard paper

manuf acturing process, passed for sheet formng to a perneabl e sieve on
which the cellul ose fibres, conditioned by their beating and fibrillation,
cross- | i nkonM tHP eacho®t hersaveshani gigbty, it kavempasseskdwxs saldoy separ at ed
into a streamof air that transports themonto a perneable conti nuous sieve
and st adkECdnekiPRNAENRY TéRTe Wel WiGhVARCRSDY R kel t eEPT FRi sWHRERBY an

al nost 0QWQOl4 i v ' egee ;whi hys ngt, denps te
any mscﬁ%%% cg stt}jélnegas gérll%nl lgggé@?gl%kgge.ﬁg ér;rlgc%ani gg?%%gnagoan%ntgﬂggé?he
necessargn nechannwalyest.r efigeéh fhods | sire r egbijeetdetior ifurgdesipy odessang i s

obt ai ned_by addi bi nder sych. as, e.qg. ol yvinyl_al cohol o] yvi nyl
acetateﬁ?%#b%%rgg?aréﬁﬁ(ﬂ%d q%%nem%fgﬁhFE §¥§tﬂ&%n HTtechk d@ﬁ%ee of
the densiiysd gkeFBlentndrdhess of sbher ot uginnostynoial hiyCkARESFoins 5861bY

subsequent 10 cal endering. The area weight (g/nR) is controlled via the
si eve velokdty bF mASNLALREHUERI SRCof IBSVE L TR SUIRC IR adf of haj fibre

web. Thus fibre bedding can be produced with surface weights

of more than 70g/m°° This familiar process is called “Air-
laid”. Because of the fluffiness of the cotton-wool-like
material, it is not possible to produce a cigarette filter,

however.

The EP-A-0 711 512 discloses a cigarette filter that consists
mainly of cellulose ester.

Here, the filter material, and thus the cellulose ester can
also contain other substances that are described as secondary
or second rank components. Amongst these other substances
that can be additionally present, there belongs inter alia

natural cellulose.

It is the task of the invention to develop a single filter
that is clearly more bio-degradable than cellulose acetate
and alsc maintains indistinguishably the taste ‘impression,
the appearance, the hardness and the retention property of

cellulose acetate for the consumer.

For the solution of this ©problem, there serve the

characteristics of claim 1.



. The invention is explained in the following with 15 reference to an

“embodi ment; there are shown: Figure 1-a3fi-bre web nanufactured accepdvgopo
the airlaid process with cutting lines running in longtitudinal direction;
20 Figure 2 the indicated manner of folding of the air fibre web strips;
Figure 3 the spiral wnding of the fibre web strips of 25 Figure 2. .d -S
1 0 MAY 2002 Figure 1 shows a fibre web 10 manufactured using the air laid
process with a unit weight of approximately 40-50 g/cnR that is cut into a
nunber of n fibre web strips beginning froma line A-A, with n - 5 for the
enbodi mrent 5 shown. It is pointed out, however, that n can al so be anot her
nunber, 4 or 6 for exanple, n - 4 being a preferred nunber which cannot
however be portrayed well in graphical terns in the spiral arrangenent
according to Figure 3. 10

Surprisingly, it has been shown that a paper which was
manufactured using a so-called air-lalid process and
further processed to a filter in the manner according to

the invention achieves the set object.

In the air-laid process, the prepared cellulose fibres
are not suspended in water as 1in the standard paper
manufacturing process, passed for sheet forming to a
permeable sieve on ' which the cellulose fibres,
conditioned by their beating and fibrillation, cross-link
with each other mechanically, but are passed maximally
separated into a stream of air that transports them onto

a permeable continuous sieve and stacks them randomly on



The five fibre web strips 1-5 which are obtained by | engthwi se cuts in the
fibre web 10 of Figure 2, are, accordlqg to the invention, first folﬂ@ﬂqumz
a V-shape by a suitable device, such as' is shown in Figure 2. The free 15
ends of the fibre web strips 1-5 folded in a V shape are then |aid agai nst

each ot her nd rip rought_together b i tabl.e device 0, t hat
. t?% i{ﬁ?éﬁ %h? gnffgggfogged Y1fo8 cott onwodﬁ K24 in

t he apices i bré wab ina shape are arrang

the region.gnqundthe senlral i, ofthe cigarette 20 fijter.to be,

manuf act ur & Fyi ng agalns each a spirafl, 4

S S M R R AR RGO

Figure 3 an-rni npressi on

co
web strips_1- 5 e SO, ightl ressed to et her fter the i r.al mnndlng
according £8° FI FS 3 %ﬁatnFﬁggsﬁﬁyes FS%anltherébye%%e§¥e %gf

e the a cel lul ose

510 \nye503 oot cEi PGy SFiEsctiar ot oo Cbecatse o PHELH deoy
P LR R Lo e, o
I's shown |n Flg e, paiymer starch, dextrin or latex in a stream of
air. The degree of the density (g/cm®) and thus of the
voluminosity or thickness is set by subsequent
| 10 calendering. The area weight (g/m®) is controlled via the

sieve velocity or the introduction of fibre into the

stream of air.

The invention 1s &explained 1in the following with

15 reference to an embodiment; there are shown:

Figure 1 a fibre web manufactured according to the air-
laid process with cutting lines running in
‘ longtitudinal direction;
20
Figure 2 the indicated manner of folding of the air

fibre web strips;

Figure 3 the spiral winding of the fibre web strips of

25 Figure 2.



- The wrapped fibre web strips 1-5 wound according to Figure 3 are held
‘~together in the usual way by a filter covering paper 12 so that the{pawyrn
filter according to ' 10 the invention has the appearance of a cellul ose
.acetate filter once it is conpleted. Exanples: The cigarette sanples |isted

in the foll ow t abl 5 mad d dwth ther:
i gar ot SABELERBeIATE | b B Sntiafol P A" B Bh AKFh 50 Reh! e & end

wi th S50$ET*ET* St rand IenqﬁhGS mb9 b9 mmFi | ter IengchlhanS M5

mCi gar et t8+97 WP TRTS 80 hiv. 80 Wi | Y@F9ht of approximately 40-50

mat eri al Acet at eAi r | ai dAcet at eAi r | ai dAcet at eAirl ai d3, 050 g/ m 3. 0 y/ 3500050
g/ nZ2. 1 yPE6B00F5ad nt§/ $5000878° m@ t RHRRRE0. B nfh thik&SSEePr1 sim 1ps

thi ckHCFi | ter wei ght 1071101231 201401 95(ng) Fi | t er ,

dr aw5855656910598Fe St el b7 i AT oY @ﬁg?W@bTér5 for the embodiment

(mo/ ci/g )12.712. 97. 17. 13. 83. 7PJi cot i ne0. 870. 850. 640. 660. 400. 91 (my/ ci g. ) Fil t
er 35. £36. §59"251. 567 156800t RERAL 01/ ( Y EVEYBF 1818%DB8B06 R entilFt i (0) ET
= expanded tobacco 0 3 D-GNOON_ _ g _ 1.0 MAY 2002 The foll ow ng
speci f i ca@PBhEewer BUGSEd as?fi?% er® mao&r i g¢rmple, n = 4 being a

preferred number which cannot however be portrayed well
in graphical terms in the spiral arrangement acccrding to
Figure 3.
10
The five fibre web strips 1-5 which are obtained by
lengthwise cuts in the fibre web 10 of Figure 2, are,
according to the invention, first folded in a V-shape by
a suitable device, such as is shown in Figure 2. The free
15 ends of the fibre web strips 1-5 folded in a V shape are
then laid against each other, and the strips brought
together by a suitable device so that the apices 14 of
the fibre web strips folded in a V-shape are arranged in
the region arocund the central axis of the <cigarette
20 filter to be manufactured, and, lying against each other
in a spiral, are thus twisted into a cylindrical casing
as 1s shown schematically 1in cross-section in Figure 3.
In reality, due to an initial compression, the individual
fibre web strips 1-5 1lie so tightly pressed together
25 after the spiral winding according to Figure 3 that the
impression 1is thereby created of a homogenous, closed

filter that looks like the mouth-side end of a cellulose



Acetate 3.0 y/ 35000 HC with 7 %triacetine adm ssion 5 Acetate 2.1 y/ 36000
-SSCwth 7 %triacetine adm ssion Air-laid B+D 48 g/ n2, | atex binﬁ§1 3“92%2
approx. 0.8 nmthickness E 70 g/ n2, 1atex binder and approx. 1.1 9
thickness In this, HC stands for high crinp and SSC for superstrong crinp.
15 Result: The anal yti cal lY[ and physically determ ned data were produced
accor di ng2f8TeGer entiieval it8 O N SOYPrETY si e aRd Odhow fo dilfFéiences
within the framework of 20 nmeasurement accuracies. The taste eval uation was
carried o8PLBPeES”t 1 nblcs M L2 landi Bi d SnotC| & %EE sPRFEPEantto
differences in the pair conparisgns. The bi odegradation of the cigarette
filter naf8FPER1SS &EEdr Ay td tRE LAVEREI GOF tHISS prake SWEEREN 34 S i me
span conparable to (cigarette) cellulose filter material customary in the
trade. ThiBufedis sted ee?I¢HprBVeéRest SP1ral o2 pAY S209°Wonpar &d Sh1h
cellul ose acetate. The eval uation of biodegradability takes place according
to the "SBurmtest"” customary in the industry which is described by R N
Sturmin J. Areric. 0il Chemists Soc. 50 (1973) May, 5 pp. 159-167 in the
article "Biodegradability of nonionic surfactants: screening test for
predicting rate and ultimate bi odegradation”.

The wrapped fibre web strips 1-5 wound according to

Figure 3 are held together in the usual way by a filter
covering paper 12 so that the paper filter according to
10 the invention has the appearance of a cellulose acetate

filter once it is completed.

Examples:
The cigarette samples listed in the following table were

15 made up and compared with one another:



1 0 MAY 2002 -10 Cains 1. Filter for tobacco goods, in particular
-cigarettes, manufactured froma cellul ose fl eece manufactured aCCOTg’/iM'Bﬂ i
an air-laid process, characterized-ii that the filter is fornmed of V-shapéd

.folded fibre web strips which are spirally twisted. (Fig. 3) 2. Filter

accor di ng rto—ctarmt, T oharacterred—ynthatrthe S‘d‘l’favT wei ght of the
V- shaped f ol ded|&i bf e b stricpsiwhich are¢ spirplly twisted |lies between 20
and 100 g/in2. 3|“Fi]t according toj claim2, charﬂcterized in that the
surface wei ght pbf thel \-shapeft fol ded fibne|web| strli ps|which are spirally
tw sted | ifes betiween ﬁj}l‘g g{n2.| 4. Fillter pccqrding to clainms 1-3,
characterjzed ipgthat| the| i €kness pf the Vr-_ishk(a_:ged folded fibre web strips
which are|spirally twi Steds11es between 0.5|and| 1.5 mmprior to folding. 5.
Filter ac¢orginggto| cl di M charBcti§ti zedwis tigat |the|surface wei ght of
t he V- shaped—fo] gled f'q b—stHps—whieh—are—sptratty twi sted lies
between 07 and 2l nmiprj oB to fol dji ng. ﬁﬁ. Filter jaccording to clains 1 to
5, characterized in| tlhat 5 o 30% biindersjare addedq to|the V-shaped fol ded
Fibre web|stripszwhjch |are spirally tw sted pripr tjo folding. 7. Filter
according|to clgfmi6, Sierired fin that|the Vshaped fol ded fibre web
strips which are;spig gvm' sted contai ns ‘ch%t()fi)ncer. 8. Filter according
to claim(g or 7,w%hm o zed i fothat theobknder ifs | atex. 1 0 MAY 2002
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9. Filter according to claim6 or 7, characterized in that the binder is

- pol yvinyl alcohol. 10. Filter accordingsto claim6 or 7, characteriz@MA 3007
that the binder is polyvinyl acetate. 1%. Filter according to claim®6 or 7,
_characterized in that the binder is a copolyner of vinyl acetate and

‘et hyl ene. Fi lter di LG or hargacterized ip,that the
bi nder is (])T%mi/\/at éf%ﬁslg?]gg’]%é s?}rg%%gffﬁkgkigbgﬁl I t%erré;cco%cﬁaﬁg tag' clgllli‘npiﬁ,
characteri [ t the binder is of a water-soluble polynmer strength.
14. Filter %ga%céo%délpn% to claim 13, characterized in that the binder is
dextrin. .An. ATE. A . A . A&, . AyA ya. A. Al S. Ashyy. A hy 3<A_FCGbcn@wxa b w

| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cal ca] ca] C?laﬁceégejctag c:g](fg%% §@l‘ﬂ€<‘9il7]r%a h%] %Séé%ggjqigg?%%%g%ca] ca] ca] ca] ca

] ca] ca] ca] aj ca]ca] cd]ca] ca]ca] ca C 85] caJ ca] ca] ca

l\ ;?J} g :]! é g? %la~e;:tg I:gcéa] 2(?’a]]ch/] {%\% é:Ja%%céz;] Jé%i% P({:\glf g%ft%f%é% g%ﬁ% Z]‘yé%]i %ﬁ]ﬂg g] ca]ca]calc

aJca]ca]ca]calk

el odkenlol sl colodkeal sabeeleslagleg) sl celed) oo ool o3
a]J ca] ] ca] ca] ca] ca] ca] (‘hag ca cag ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca thrcknes

E 70 g/m?, latex binder and approx. 1.1 mm

| 10 thickness

In this, HC stands for high crimp and SSC for super-

strong crimp.

15
Result:
The analytically and physically determined data were
produced according to currently valid DIN/ISO provisions,
J and show no differences within the framework of
20 measurement accuracies. The taste evaluation was carried
out by 15 trained smokers, and did not lead to

significant differences in the pair comparisons.

The Dbiocdegradation of the cigarette filter material
25 according to the invention takes place within a time span
comparable to (cigarette) cellulose filter material

customary in the trade. This means a clear improvement
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surfactants: screening test for predicting rate and

ultimate biodegradation”.
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which are spirally twisted lies between 0.7 and 1.2 mm

7
7
7

prior to folding.

6. Filter according to claims 1 to 5, characterized in that 5
to 30% binders are added to the V-shaped folded fibre web
strips which are spirally twisted prior to folding.

7. Filter according to claim 6, characterized in that the V-
shaped folded fibre web strips which are spirally twisted

contains 20% binder.

8. Filter according to claim 6 or 7, characterized in that the
binder is latex.
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10. Filter according to claim 6 or 7, characterized in that

the binder is polyvinyl acetate.

11. Filter according to claim 6 or 7, characterized in that

the binder is a copolymer of vinyl acetate and ethylene.

12. Filter according to claim 6 or 7, characterized in that

the binder is of water-soluble strength.

13. Filter according to claim 12, characterized in that the

binder is of a water-soluble polymer strength.

14. Filter according to claim 13, characterized in that the

binder is dextrin.



