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TOBACCO SMOKE FI LTERS AND _ ~1 FI LTER RODS THEREFOR
This invention relates to tObﬂ@ﬁ&béﬁﬂ&MbﬁglﬁfﬁT@Rs axp and filter rods
therefor, and is intended to provide filter which is nore
environnental ly friendly. . FILTER RonsAE%%?%?ﬂ% to the present

I nvention a tobacco ;smoke filter or filter rod is provided with
means whi ch se i;t _to _expand.when econes noi st to.increase
10 the surface arei Amvent §F}§Fe§x585888?8c?h§m°ie ilters

envi ronngnt. and fllter rods'thu&efbhe dnﬂcasdEdtbndEdotoaptbbide wip wll

il ror mat ori EiLPRET HbLehy ABORGE, SypBeBRBRESL Ty 1£998hg1y i "o T s

process wi |l enhance Abeomdmngotobth&egradantomnuénthenfaItebanaberlaI by

nat ur al o] i viran r urring
or gani sns. smoke°£T1EEY °%h¥q§6§%f39re céng??%%%lon # ﬁggxgngﬁég si ng
20 t he expeaeSeniarGOpea@b@ddWbynaltubgcamee mhish tepandzease . upon

absorptjen of | | 7 tedaphi-nLy . e.filter or rod.
The COﬂS@FUCtI%% %g%k e arraﬁ g g@&@% tﬁ%ﬁ%%“éf exPos?ﬂeEgiF%ér or rod -
expands upon enz@rpnmentef nmoi sture 25 by the substance, the cigarette

tippin aper (i. t h.suLr the.fikter in the
mgg ug paper (1 86” et %zg), Fgebg\g%eagaea Wik ENoBUL T PYDES, E%g Mii

subst ances cagxpangswhens gt éﬁanﬁléhus CaUSlpﬁly§c¢9lgxﬁgsepélbaggyran1des
and pol ysacchgrigdess ER€rer3fareridlil €b tHE'HQ#Pﬂoﬁﬁéﬁt”,pﬁ@ﬁérle?ﬁl|U|°Se

derlvatlves The substances can be |ncorﬁorated I n“vari ous
ways, fE? exdel @PeRrhBIsUbst ahba ScREOBESEnYaL hopkaace the ratat oft he

naterlal from,bae r&dﬁt&bhtgf tﬁe”@@?te?hﬂé erial by h&€upgierial can be
I ncorporated into tTow durin manuf acture thereof.

Again, the s&%‘?‘éﬁ%ﬁeﬁoﬁpdtgé QﬁHéHOHE}FFHgam by nagerallyvicerenrsingne
filter or tkmbfgéﬁfgméod for exanpl e by adding the substance as a

paste or suspen3|on wi_th a _plasticiser, or. it could be applied
: In a preferred construction the means causing

20 the expansion are provided by a substance which expands
upon absorption of moisture being incorporated within
the filter orxr rod.

The construction can be arranged so that when
the fllter or rod expands upon absorption of moisture

25 = by the substance, the cigarette .tipping paper (i.e. the
wrapping which surrounds the filter in the made-up
cigarette) is broken open.

Various substances can be used, for example
polyacrylates, polyacrylamides and polysaccharides, the

30 latter including chitin, agar or cellulose derivatives.

- The substances can be incorporated in various
ways, for example, the substance can be incorporated
into the material from which the filter is made. Thus,
the material can be incorporated 1nto tow durlng

35 manufacture thereof. . _

Agaln, the substance could be added during
construction of the filter or the filter rod, for
example by adding the substance as a paste or
suspension with a plast1c1ser, or it could be applied
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2. - to the tow or web as a paste or suspension as part-of a

separiate process during filter manufacture. Another alternative
nmet hod of incorporating the substance is to apply it to the tow
or web as a dry powder during 5 manuf acture of the filter or of

t he rod. A rod incorpgrating the substance is then cut
to.length for incorporation in a filter in the usual way.

| f desired thetsubhkarow cantieb asdedphsteher suspéfiBion kil partbpf a
incorporating it within a nt e filter,
such as a Iong??ﬁﬂFﬁ&F ptoded’ %h%lngvfﬁlt ﬁé8g§§é£g§ fthg%E i f the
filter is of aalternative mefthbidpod upperppmaalngvthy BabﬂEancewmssegnents
of er, el al jals can be
vari ous ki nds, %éh& 1M t°%5ﬁ§ wePoasor meg ?é?ﬁé Eﬁhéellulose
acetate, 5 manufacpagerofcehboﬁ ker broo&gkhdgabPd-pol yester or a

conbi nation of two of b h V ion al so
i.ncludes a filter snok?ﬁé%dp nkggggratlnglgp ? ﬁﬁan < ﬁg ?hkgegﬂk

provi ded with weahsngsh for incorpogatdeni inta ExphAY. %heﬁhﬁtubeéénes :
noi st . The invention can be perforned in various ways
and three enbog|Xents w Il now be described by way o exanpl e
and with reference to EkedgsdsrpatiPrngubphanfgscan. be added tq Hhech:

Figure 1;ps a”fiiegﬁtbyclﬂbéﬁﬁéﬁﬁﬁihé yeewiehin 2 discrete Cigarette end
with adry filter ti ce to cause it to

subst a
expand when megomgargment in th?nééiESFatEHchnﬁﬁ ?hgoﬂﬁ%éPﬁéﬂairon1mhlch it

i s made; ca®ity in the mEanﬁ 2ilBep BrpoiAnNPREi €ilcepeisi 6rvihew of
t he enbodi ment shown_in Figure en.it gas been in cont act
with water; multiple typg, in Flﬁﬁ?étg Etﬂﬁe?SBWEt??€m9PE§/8? anot her

form filekrf mhtekiklp i n which the substance which causes it to
33 engnd has been %ﬁge?ifgékngaggggé gtggg gf %leoug kinds, for
example tow or web formed from cellulose acetate,
paper, cellophane, biodegradable polyester or a
combination of two or more of these..
| The invention also includes a filter smoking
20 article of which the filter is provided with means to
cause it to expand when-it becomes moist. .

The invention can be performed in various ways
and three embodiments will now be described by way of
example and with reference to the accompanying drawings

25 in which: - ‘

Figure 1 is an isometric diagrammatic view of a
cigarette end with a dry filter tip in which a
substance to cause it to expand when wet is
incorporated into the material from which it is made;

30 . Figure 2 is a diagrammatic isometric view of
the embodiment shown in Figure 1 when it.has been in
_ contact with water; '

Figure 3 is an 1sometr1c view of another form |

of filter tip in which the substance which causes it to

35 expand has been added during manufacture of the tip
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3 g itself; and’ Figure 4 is .an isonmetric view of anot her

construction accordlng to the invention. As shown in Figure 1
a cigarette end 5 i ncorporating the invention has a filter tip

i ndi cat ed by reference nuneral 1 and conprises an outer cigarette
tipping paper 2 which unites the filter tip 1to a - tobacco rod 5 to
fforma cigarette. Filter material 3 3 encased by a plugwap 4 is nade
froma tow or web to 10 whi ch a substance has been added as a dry powder
during megefii&Gt wie of the filter. The substancé which has been

added expands when wet_.and can,, for exa b crylam de or a
pol ysaccharide, inclu H%&Hﬁfalﬁ? an 1son§§§}c slgw 5I8§§%§é |vat|ves 15

AIternativeIycbhetsuhshﬁmcecmmrdmngaddedhas1aventlonpaste or suspension

with a plasticiser, ot as a paste or

suspensi on as part ofAf BHER parngep?ocegggégg;g% manuf act ur e.
Fi gure 153hom&ncbepbmammmgtﬂhe dnysnétion hbsern ﬁ@lterltl@agn@@m@tsﬁbked and

t he tobacco r n byr [ ough '
shown in th|389 §e§%§éH§% nuqﬁr e gﬁgégga e%ggﬁ ?gsggg%rﬁggg%"Fél%gr tip

can becomne conpppuagy;dm@ubﬂnwbm@h Dmoﬁﬁshéhﬁoﬁaé§@rr§ép 1 to & ter snoking
and the butt Egﬁagﬁgnr(yds%art%eqior%ﬁ cigayette,F! Q'Eﬂﬁe% ('? seffect of
noi st ure, t he Fbrn? rain, on the scar ed butt, due
to the noi stueacssaldl bg’ tahpdwwrla@e‘lt ilﬁpmﬁéepéﬁém 8 5RY or welpitegw ap 4 or
from the, expo&i\}g chNd Ry %g%'n'éeah\ésa%banadded abNhogkhe phiides adlield al -

The substance expands when it becones wet "has ,been affecCted and
has caused maDU£%§&N§€o@fbﬁh@hélﬂtﬁFer ThEcFHRELEUFE WhdFH V&S0 Dbr eak

open the ti ppbeenpaaaléé e@c%@nﬁ@%ﬁpwétaaﬁde&aﬁ$efar exam léeauo%r sarea of

the filter material 3 _to Viro t hus i Bﬂn0|n the rate of
bi odegr adat i oRO3¥acrydpmigle On @ePOANEEFCRRTB(enatBFAR O the
agar or cellulose derivatives.
15 Alternatively the substance can be added as a

paste or suspension with a plasticisexr, or be applied
to the tow or web as a paste or suspension as part of a
separate process during filter manufacture.

Figure 1 shows the butt of the cigarette after

20 it has.been smoked and the tobacco rod 5 has been
burned down leaving only ash 6. Although_shoWn in this
way it will be appreciated that sometimes a filter tip
can become completely disconnected from the tobacco rod

~ after smoking and the butt has been discarded.

25 _ Figure 2 shows the effect of moisture, for
example in the form of rain, on the discarded butt, due
to the moisture soaking through the tipping paper 2 and
plugwrap 4 or from the exposed end by capillary action
into the filter material. The substance which expands

30 when it becomes wet has been affected and has caused

' expansion of the filter material sufficiently to break
" open the tipping paper 2 and plugwrap 4 and expose a
greater area of the filter material 3 to the
environment thus enhancing the rate of biodegradation

35 of the filter material by natural processes in the
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4 7% environment and by naturally occurring organi sns.

Figure 3 shows a construction of a filter tip which is what is
usually referred to as a nultiple filter and conprises two segnents 8
and 9 held together 5 by a plugwap and overw apped by a tipping paper
10. The elenents are shaped to fornta common internal chanber 7-
in which is | ocated the substance which expands when it absorbs

moi st ur e. env1ronment,:lqﬂé Y DGR Y AqARFANG ©X8FRIBMFet i on of a 10

nultiple filter in m'ﬁ@d]ﬂﬁ B]SLHIﬁvimCae sl Sf & flltzerh%lj‘i) in ?
ripl e confgiPdcrons what 1 usiallE hirade too5ve S BHULAEEE ons shown
in Fi gurfed t2ranthd} ddwpiidenc ttwaf sfdgme‘mb;smama \Bh‘h&lli5 tog@ihdpr e
soaksmnjoth%flltg\w ]%lsans mlar tottb::? €1 cribed with regard to
the constructien 3K p FFIEPPELNY 2 lpplng paper 1fje
“invention aIs&hen@Lﬁmenussanmﬂsh;padludeiorm a cohmbnei&nahﬁag cigarette or
cigar, incorp Iter ti d,set forth above.
EXAMPLE AR % %191 Whlr 0ds-57 ar‘ﬁ%di % gi SHQ’PEPH\%‘& g F?par ed

on a convent i eplanids tdreneki m@sumﬁs meilsruteaw ng, bl oomi ng and
conpressing within 15%9@1@\@{ ran O%l%g/ fﬁ?tgggl gghlsqélﬁgggégggtg e tow

ont o whi.ch had been ooni n i%hked
pol yacr ¥Pat e polyiple lfltﬂt@l’f omrrmlin‘lcdbr y:hgr subktsngé which expeade disaneter

0.45 mm sol dpghges t@edi%%%%t@agﬁﬁtre segﬁgﬁngéaégﬁﬁnBéEwgeﬁd o>

Hoddesdon, Hertftor shlre es Were ap Vled at a
rate of 48 ngseQmentﬁeﬁzlﬁ@dnﬁﬁl@ﬁgﬁhtéﬂpﬂﬁlpen ieyrasmdnt he wei ght of

pol ynmer per 'nd'V'dua&nzgoﬁﬁ?EhEtQBOQEUQoW§§rEQH§onS shoﬁﬂpiﬂx'”ately 8 ng:
The rod is encased conventionally in a plugwap IS cut to length

for indivi duaFigpreer 3. and 4 the effect of the substanqeowhgn experi nents,
the amowpt of mpeky¥iRe BBLks 1ntofthbeE1&%ege€1§r9§1élﬁQ%§9 £8- thég no case

did the dg;g;ggg wat%hgepolyner I nfl uence the or mance o
gard to the constructlon shown in
Figures 1 and 2.
The invention also includes a smoking article,
for example a cigarette or cigar, incorporating a
20 filter tip of the kind set forth above.
' : EXAMPLE
Filter rods 7.83 mm in'diameter_Were.prepared
on a conventional filter making machine by drawing,
blooming and compressing within 150K plugwrap
25 1.5Y/46,000 cellulose acetate tow onto which had been
applied randomly after blooming a cross-linked
polyacrylate polymer in the form of dry granules of
average diameter 0.45 mm, sold under the Trade Name
Supergel (Chempak Products, Hoddesdon, Hertfordshire,
30 England). The granules were applied at a rate of 48 mg
per 120 mm length of filter rod; and the weight of
polymer per individual 20 mm filter plug was thus.
approximately 8 mg. ‘
The rod is encased conventlonally in a plugwrap
35 and .is cut .to length for individual filters.
/
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the filter in renmowing particulate matter fromsnoke 5 nor did the

. passage of snoke through the filter cause detectabl e swelling of the
i ncl uded pol yner. The filters were conventionally assenbl ed
to tobacco rods to formcigarettes. The filter |ength was ' 20
nm and the anount of polyner per individual filter 10 was approxinmately 8
nmg. When snoked butts with filters cont ai ni ng polymer were placed in
wat er, swelling of : adi a IS ptlon
of the filter, IPO&?%SI acgp\évh%eﬁlt% ttgl%nt'i%’o‘nﬁﬁ’t@ %%I %%l%%rd &

envi ronment afif tea ramemlf:rlmnsﬁolt@d goutigs 130 noc cAsE dllldgtihel yner were
placed on S%Ece%ﬂc%X%‘}s%%e} %olmgl I?]I %té%eq:hesgﬁlrjfo%a foet R gel took

pl ace withi to rapture o evvrapplng
| ayers of papbe #idtegediongemevina @@r(télqllllact%mé\@étea”t &rom Sin@trl X to the

environgent. .20 giq the passa "o3f I@%&é%@gﬁ%@ﬁetﬁ@nﬂ%e@é rier for

enzymes~or precursors of Fenzy "i mvobi i zed and act to
degrade the ﬂﬁF?@ﬁaﬁéﬁeﬁWﬁlléFlg Of thep l@lﬁﬁé@@ﬁég@oéém@ﬁ' -zation of

m croorgani sms whi chopld lesiters @%&%ﬁ@%nb%ntﬁ@ﬁ%ll@ alsklableased urther to
accel erate 25 t he bi odegradation of the filt CLAI Ms: 1.

A tobacco snbRBagppt &0d6r to fogm Féaatm&t@fsor Tbﬁeﬁéﬂﬁgﬁ eength was )

i ncludi ng neagsmphbel eHRARGSUNRCBE boﬁ%@iﬁ@e@mmvﬁa@am |ft1§.rtetie| ng
envvrap}loed ina filter wap, the expansion bei ngfgpﬁtfsas .z ﬁ ak open the

wr ap. was \RPPI O MR ESd BBt o BPEFmTOKR hyi ters,
particul ate ébﬁtb@hhﬁg&%&F;aq@&eweréplacedhhl bvb.eéré}C@%dllﬂ&g’i ofclaiml

wherein the rTEgngolymer, 1n£|%%?e pa 51on and disruption of the
filter, took place within fifteen minutes.
In environmental trials in which smoked butts

15 containing polymer were placed on soil and exposed to
the weather, swelling of the gel took place within a
week of rainfall leading to rupture of the wrapping
layers of paper and opening up of the cellulose acetate
matrix to the environment.

20 Finally, the substance can act as a carrier for

' _enzymes or precursors of enzymes which may be
immobilized 'and act to degrade the filter material or
to encourage colonization of microorganisms which will
degrade it, thus in either case further to accelerate

25 the biodegradation of the filter..

. -
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4. A filter according to any preceding claim wherein the neans is a
swel | abl e substance distributed throughout filter material of the filter.

5. A filter according to claim4 wherein the substance is in .
particul ate form 6. A filter according to any one of clains 1 to 3
wherein the neans is a swellable substan contained in a discrete

conpart ment
precedi ng
t he environ

7 8.
which is

A snmoking article incorporating a filter
of the preceding clai ﬁstoba%co smok% -?frmkeen}goﬁr Eigkeraceqr ¢

.
(A

in the filter. 7. A'filter according to any one of the

reases when the neans becones noi st.

t obacco snokelReiudingy HﬁalntSeIWhrlé“dl tePr@a@fiér whgn lénhsﬁernﬁg fpd st .
bi odegr agleabi |l ity thereof.

10

- 15

20

25

30

2. - A tobacco smoke fllter or filter- rod therefor

wherein the means is a particulate swellable substance.

3. A tobacco smoke filter or filter rod therefor
wherein the material is a polyacrylate polymer.

4. A filter according to claim 1, claim 2 or claim
3 which is enwrapped in a filter tipping paper and the
expansion is such as to break open the paper.

5. A filter according to claim 4 wherein the means
is a swellable substance distributed throughout filter
material of the filter. '

6. A filter according to claim 5 wherein the

substance is in particulate form.

7. A filter according to claim 4 whereirt the means
"is a swellable substance contained in a discrete

compartment in the filter.

8. A smoking article incorporating a filter

according to any one of the preceding claims.

9. A smoking article according to claim 8 which is

a cigarette.

clﬁigg grranged so that the surface area of filter exposed to

according to any one

gge%grclaln18

amgarette a noi sture exp ana?—le material in a
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