1 MPROVEMENTS RELATI NG TO THE MANUFACTURE OF TOBACCO SMOKE EJ LTERS The

i nvention the subject of the present application rel ates t6 themahEPdst.ur

of tobacco snoke filter elenents. The nost wi dely established nmethod of éyu -
manuf acture of cigarette filter elenents conprises the continuous feeding
of plasticiser treated cellul ose acetate tow and a web of wrapper paper to
a garniture unit of a rod nmaking machine. A driven endl ess band extends

- through the garniture unit and serves to convey the tow and w apper paper
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W, endless band extends through the garniture unit and serves to 6?
convey the tow and wrapper paper web through the unit, wherein
the wrapper paper is.wrapped abouf the tow and 1lap seamed,
there thereby being.continudusly produced a rod of circuiar
cross-section, Downstream of the garniture unit the rod is
cut into lengths a multiple, commonly six, of a unit element.
Subsequent cutting of the rod lengths during the making of
filter tipped cigarettes pro?ides discrete filter elements. A
similar method is used, altﬁough'té a leséer extent, for the
manufacture of paper filter elements, a web of crimped filter
paper rather than cellulose acetate tow being fed to the
garniture unit. -

There have also been proposed methods of making filter
rod by the extrusion of foamed thermoplastics materials. Such
proposals have been disclosed in United Kingdom Patent
Specification No. 451,683 (Sharman), United Kingdom Patent
.Spécifications Nos. 1,271,274; 1,341,400; 1,442,631; 1,456,908
and 1,482,216 (Monsanto Chemicals Limited or Monsanto Limited)
and in United States Patent Specification No. 4,180,536

(Celanese Corporation). - -



--2- Mention is made-in United Kingdom Patent Specification No. 694, 436
(Mayer-Neville) of a cigarette filter element formed by rolling into
-cylindrical forma strip of porous latex foam Simlar filter elenments are
di s¢l osed in United Kingdom Patent Specification No. 799,781 (Cogepa).

Uni ted Ki ngdom Pat ent Specifications Nos. 1,122,661 and 1,279, 803 (Mnsanto
Chenmicals Linmted) relate to cigaretté filter elements nmade from an
extruded, foamed thernoplastic material which has.been drawn, to inpart
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provide filter ™ Tod. materials disclosed in United
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Uni ted Kingdom Patent Specification No. 1,194,492 (Strickman
Fqggdath&&hrialtohmmah ‘has been drawn, to impart wunidirectional
_orientation to the material, and then worked in order to break
down the foam structure and to produce a three dimensional

structure of interconnected fibre elements.

United Kingdom Patent Specification No. 993,602 (Du Pont)
teaches a methgd of making cigarette'filtér rod wherein a
polyoxymethylene is éxtruded as a foamed structure ribbon, the
ribbon is shredded under the action of a wire brush and the
shreds are wrapped in a paper web. United Kingdom Patent
Specification No. 1,183,498, in the name of the present
applicants, = teaches the comminution of synthetic - foam
materials, as for example in a hammer mill, and the - wrapping
of the reéultant'particulate material in paper to provide
filter rod. A class of foam materials disclosed in United
Kingdom - Patent Specification No. 1,205,766 (National Patent
Development Corporation) is said to provide a suitable tobacco
smoke filﬁer medium, especially when the 'materials are in

particulate form. According to ‘United Kingdom Patent

Specification No: 1,194,492 (Strickman Foundation), a tobacco



-3- snoke filtration material is provided by granulating a rigid

pol yurethane foam It is proposed in United States Patent Specification No.
3,800,808 (Brown & WIIlianson Tobacco Corporation) to nmke cigarette=,
filter material by encasing a starch wth a cellul ose ester, i
cel lul ose acetate for exanple, swelling the starch and then renoving
the starch by enzymation and/or chemi cal hydrolysis or by
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used as filter material for filter rod.

Although nume;ous_proposals have been made in the patents
literature for the use of foamed-materials in or as cigarette
filters, these proposals have failed to find practical
application in the tobacco industry. )

It is an object of the present invention to provide a
method of _making commercially acéeptable filter rod, which
method is practical and simple. ‘It is another object of the.
present ianvention to. provide a method in which feadily
available and inexpehsive materials can be used to make e
commercially aéceptable filter rod.

The subject invention  provides a method of making :a
tobacco smoke filter element comprising foamed filfratiop
material, wherein a_partiqulate plastics material comprising
‘one or more of the group of_polypropylene,.cellulose acetate,
polyéthylene, .polyester, viscose and nylon, a polysaccharide
comprising one or more of the group of starch, modified

starch, cellulose and modified cellulose, and,_optionally;;:a
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~.-4- binder, and water are fed to an extruder, the inclusion levels on a
dry wei ght basis of the materials fed to the extruder being 5%to 95% f or
~the plastics material, 95%to 5% for the pol ysaccharide and 0% to 5%
for t he bi nder, °~ the pol ysaccharide, plastics material and binder

ei ther being bl ended together before being fed to the extruder or being fed
directly to the extruder, and the extruder being operated under such heat
and pressure conditions that jmedi ately upon energence of the extrudate
fromt h@,le;&gﬂld%fndimmtemtaa:re fad ao lamasixtaydart, dihe hisvedofsidn dslved si nt o
steam thereby creating cells within the extrudate and a consequent

swel | i ngnwher eldeyt weeispitty tbeticss aofs hes matemwisd s dsmd dro gride erextiridearhat  of
the exit orifice of said extruder - die,r said extrudate being further
pr ocessdmeiing o SEndid R mrfd|the .pltaeatzmj madepind b\P ity 5% fhaF  the

continuously to the garniture a filter making _ machine,  or by
bei ng stpadtearcharide tand &’bdud’éﬂ p'i%tlcﬁﬂrate ’-ﬂ%ﬁerl%ﬁn%'ng e to a
cigarette naki machine. |Jf cellul ose acetate | d as I sths
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naterlaﬂé for exanpl
U emergence of the extrudate from the extruder die, water, or at

least a portion thereof, flashes into steam, thereby creating
cells within the extrudate and a consequent swelling Qhereby
the.extrudate assumes a cross-section greater than that of the
exit orifice. of said extruder die, said extrudate being
further processed into smoking article filter rod lengths by
being fed continuously to the garniture of a filter
naking machine, or by being shredded and the thus produced
particulate material being fed to a c1garette making machine.

If. cellulose acetate is used as the plastics material, it
may be derived from waste c1garette filters. Two or more
plastics materials may be fed together to the extruder.

The polysaccharide used as an expansion agent may be a
natural starch such, for example, as corn starch, or a
modified starch. As an alternatiﬁe the polysaccharide may he
a cellulose, which term includes food grade cellulose, or a
modified cellulose,lmethyl cellulose for example.

Other materials, chalk for example, may be fed to the

extruder with the plastics material'and the starch.
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r with the plastics material and the starch. -5-- The materials
the extruder may include a binder, the inclusion |I|evel-of which

|y does not exceed 5% Cellulosic binders, hydroxypropyl

Pw

se, carboxymethyl cellulose or sodium carboxymethyl cellulose for~
are especially useful. Alternatively, or in addition, a
or nodified natural, bindér -may be used, exanples being

or pectin salts, and guar. The materials fed to the extruder may
one or nore of a nucleatin% agent, such, for exanple, as cal cium

heuextrader saoh include exaiphder, as

| , praopyl.ene glycol qr sorbitol;, and a _|ubricant such, for exanple,
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are bIen ed before being fed to the extruder.
The materials fed to the extruder may include one or more

of a nucleatlng agent, such, for example, as calcium carbonate

or calcium acetate, a humectant such, ‘for example, as

glycerol, propylene glycol or sorbltol, and a lubrlcant such,”

for example, as pharmaceut1ca1 grade mlneral 011

The purpose of lntroduclng water to the extruder is to

produce the foamed structure of the extrudate. In the'

extruder the materials fed thereto are subﬁected to conditions
of heat, 10d°C to.250°C for example, and pressure suchl that
immediately upon emergence from the exit die of the extruder,
the water, or'at'least'a portion.thereof. flashes into steam,
thereby creatlng cells w1thin the extrudate and a consequent
swelling of the extrudate. The water may be inJected 1nto the
extruder through ports in the extruder barrel and/or be fed to
the extruder via the feed hopper thereof.

Advantageously, the plastlcs ) material and . the
polysaccharzde, plus other materlals 1f utlllsed, are blended

before being fed to the extruder.

The water may account, on a welght ba51s, for 1% to 20%

{



'The‘ wat er may account, on a weight béS|s,'Fbr 1% to: 20% -6- of the
materials plus water fed to the extruder. The density of the extrudate may
be~# a range of 20 ng/cc to 500 ng/cc. The extruder used in carrying out
the inventive process is suitably a tw n-shaft cooker extruder.

Advant ageously, the die of the extruder conprises a slit- form exit
orifice, whereby the extrudate takes~tPe~formof a flat web or ribbon.
Alternatively, the exii orjfice of the_ djie s such.that the extrudate upon
first ig%%i e %i@i? 'Yﬁt?ﬁbg?grkﬁrkﬁ%a?KFﬁB $Er cross-section, the
extrudat e bei t hen qseng? %o provgde a flat_web or ribbon. The e
may accordindﬂﬁ% FITRFRYY 9% PGt | SREFBAAkS nr PRYr B ol Mt HR eREPEEi oREof a
strand f e_coextrusyon of a plurality of strands. Advantageously,

t he ext3%%5@%/%£é%gi%&éw¢§€§g?ibbon formis subjected to a draw down step,
so effecting L NCLLPSEaéP & hj kLechd. pn.di LAP; t
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it may e fedcontinuously to the garniture of a filter maki ng machi ne,

wherein it isadvinedgéondly, eHel @i 3RdLnEaBREPUBBracBhPPTEas, at BRiBLOCESS
being simlar to that cormonly adopted in the nmaking of paper filters for
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flat web or ribbon. Alternatively, the exit orifice of the

die is such that the extrudate upon first issuing from the die
is of tubular or near-tubular cross-section, the extrudate
being then opened to provide a flat -web or ribbon. The die
may - according to further alternatives be configured for the
extrusion of a strand or for the coextrusion of a plurality of
strands. )

AdVantageously, the extrudate when in web or ribbon form
is subjected to a draw down stép, so effecting an increase in
the machine direction dimension of the extrudate and a
decrease in the thickness thereof.

When the extrudate fakes the form, for example, of a web
or ribbon or a plurality of strands, it may be fed
cbntinuously to the garniture of a filter making machine,
wherein it is gathered into rod form and wrapped in a
plugwrap, thé process being similar to that commonly adopted
in the making of paper filters for cigarettes. Alternatively,
a web, ribbon or strand(s) may'be shredded :to provide pieces
approximating in size to cut cigarette filler, the so provided

particulate material being then fed to a cigarette ' making



approximating in size to cut cigarette filler, the so provided particul ate
material being then fed to a cigarette nmaking -7- machi ne, wherein

it is wapped in plugwap thus to provide filter rod rather than cigarette
rod. Advant ageously, before the extrudate passes to either of these rod
formng stages it is subjected to th7cquing action of cooling neans. The
material fed to the filter or cigarett'e making machine may be treated with
a bondi t. sL.or sex Ifa sth i terial_ 1. to

t he eggfggg%'co%r‘éﬁgé% cél &rgélsv%aggeetdatlrg, %élul@ﬁ%et%?w on& ngbraod’ﬁe nay
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vinyl aehkakegtruflatehpaseels tdaledther oFff thake QHeyan f_o(i:‘?diln‘él &t gélé"t §fy Or
structure, the extrudate nay take the formof a continuous rog of -t he

requi r edsf sibdected tior tivel Cooldng lattiveh cfagodliaE eandat € my be passed
t hrough si zing nmeans, tubular sizing nmeans for exanple, in order to ensure
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rod is cut into, for exanple, lengths six times unit filter element |ength.

Exanpl eBaghinge oabj ebe | treatiedh atidchaa f dondisiy E¥gdRitE | Dhus)% e dry

bl end of polipropylene granules and Pfizer (Trade Mark) dietary fibre was

fed to 8*BRRALrPedfi ndhe( TRdastiiask) matieriadaf tfedbolter - dher ud@xtatuder eed

rate of 9.5 ,myrw. _ :
comprises cellulose acetate, a triacetin bonding agent may be
used. Again, for example, if the plastics material comprises
polypropylene, the bonding agent may be a copolymer of
ethylene and vinyl acetate.,

If the extrudate is of an open cellular interior
structure, the extrudaﬁe may take the form of a continuous rod
of the required filter rod circumference. In such cas; the
extrudate may be passed through sizing means, tubular sizing
means for example, in order to ensure a consistent and
accurate rod circumference. After formation to size the rod

'is cut into, for example, lengths six times unit filter

element length. | . -/

Examples of  the éubject-invention are as follows: -
EXAMPLE I _

A 50%:50% dry blend of polypropylene granules and Pfizer
(Trade Mark) dietary fibre was fed to a Baker Perkins (Trade
Mark) twin-shaft cooker extruder at a feed rate of 9.5 Kg/hr.
The . extruder was opefated at a shaft speed of 110 r.p.m. and
with an outlet die temperature of 126°C. Water was.fed'to

-the barrel of the extruder at a feed rate of one 1litre per

\



The -extruder was operated at a shaft speed of 110 r.p.m and with an outl et
die tenperature of [err]. Water was fed to the barrel of the extruder at a
-feedsrate of one litre per hour. The resultant extrudate was a white,
fluffy, soft but self-sustaining rod of a density of 0.032 g/cc. EXAMPLE
Il A 50% 50%dry bl end of polypropyl ene granul es and net hyl cellul ose
granul es manuf actured by Cel anese Cetr @or-ati on under designati on M450 was
fed to the extruder used in:Exanple | at a feed rate.of 16.0 Kg/hr. The
oper at i tpugondi ti ons were: shaft speed - 130 r.p.m; outlet die tenperature
- [err]; and water feed rate - two litres per hour. The resultant extrudate
was a white, Thepbrpsulitemt serstrudanenivdsng rdd tet, £1nddfyiny sefto. 68 g/ cc.
The rods extruded in Exanmples | and || were suitable- for being shredded to
provi de S§ildcau st inigs é'tqdeqf A dengity f G5B R 3% a cigarette making

machi ne for the manufacture of wapped filter rod. 9 CLAIMS A nethod
of  maki acco snoke filter elenent conprising f oanmed
fiItratéggQgﬁﬁiéﬁfal, wher ei n a particulate plastics smateri al
conpri sing °%?§%%:@W¥3d¥} blend of polypropylene granules and methyl
cellulose granuleé manufactured by Celanese Corporation under
designation M450 was fed to the extruder used in Example I at
a feed rate of 16.0 Kg/hr. The operating conditions were:
shaft speed - 130 r.p.m.; outlet die temperature - 140°C;_ and
water feed rate - two litres per hour.

The resultant extrudate was a white, bubbly, firm, self-
sustaining rod .of a density of.0.053 g/cc.

The rods extruded in Examples I and II were suitable- for
being shredded to provide pieces of cigarette filler size for
feeding to a cigarette making machine for the manufacture of

wrapbed filter rod.



t he group - of pol ypr opyl ene, cel lul ose acet ate, polyethyl ene,

pol yester, Vi scose and nyl on, a pol ysaccharide conprising one or |
nore of the group of starch, nodi fi ed starch, cel | ul ose and Z’E‘
nodi fied cellulose, and, optionally, a binder, and water are fed to an

extruder, the inclusion levels on a dry meig terials
fed to the extruder being 5%to 95% for the pﬂmrmm"mngmm 95% to
5% for the polysaccharide and ©8%9 t+to 5% fot %he Bindery

pol ysaccharide, plastics material and bi nder either being bl ended together
before being fed to the extruder orCBAIN§ fed directly to the extruder,
and the. extruder being operated under such heat and pressure condltlons
that i nhedi afel fetipef eREr gPA&dNG: tahe tebacgQat smpkem £Ad tex: r gdepegite

water, or at |east a ortlongﬁgfre flashes into team _t her.eby
creatlng cel FOMPRAEART { £O2 t&ﬁ&lgncoﬁ§§&ﬁéﬁ§'smew heX&ifher @y t he

extrudate assu a,Cross- e%&& r than t?at of the exit orifice of
said extrud8fF apglatgal g-a Fﬁd &x 8itn §OPRELFENI PHE OFc FOK, Tt o0 %hoki ng

F1ter maki ngiBnchoRe Por BF boBSd IBAFRYASIand Fd LogeeDr a el b, *
part culale BRASLAIRN e doifoctert, 0N AREERN MmO,
fed to Salﬁo§§%5%@ﬁ%raa% UompgA's3n®f ore or more of the group of
starch, modified starch, ‘cellulose | and modified.
cellulosé,- and, optionally, a binder, and water are fed \‘¥
to an ektruder, the inclusion levels on a dry weight
basis of the materials fed to the extruder being 5% to
95% 'for the plastics material, 95% to 5% for the
polysaccharlde and 0% to 5% for the binder,“ the
polysaccharide, plastics material and binder either being
blended together before being fed to the extruder or
being fed directly to the extruder, and ﬁhe extruder
being operated under such heat and pressure conditions
that immediately upon emergence 6f the extrudate from the \;)
extruder die, water, or at least a portion thereof,
-flashes into steam, thereby creating cells within the
extrudate and a consequent swelling whefeby the extrudate
assumes a cross-section greater than that of the exit.
| orifice of said extruder die, said extrudate being
further processed into smoking article filter rod lengths
by being fed continuously to the garniture of a filter
making machine, or by being shredded and the thus
produced particulate material being fed to a cigarette

making machine.



hucfeating agent, a hunmectant and a |ubricant. 3. A met hod accord?ng
to Caim 1 or 2, wherein said extrudate is subjected to a draw down
stepsto effect an increase in the nachine direction dinmension of the

extrudate and a decrease in the thickness thereof. 4. A met hod accordi ng
to Claim1, wherein said extrudate 1is processed to pr oduce

particul ate mat eri al , said particulate material is treated with a
bondi ng agent. 5. A met hod.according0te any one of Clainms 1 to 3,

wherein when said extrudate is fed to said filter maki ng machine, said
extrudate takes the formof a continuous rod of open cellular structure. 6.
A ci garet e codpri Setgod r agcercinpacke niaimal 1,w ¥ppseinn shergppedsa
[err]ilter elenment produyced according tQ the nethod o - ne of C ains
1to 5 the r80GfiosBdddo Ffertal aAdd RELFYASECENSMORE | FPEEr Ofendnt
bei ng ferr]by 2, (LRAS e nASL LA IALIEL ! T © L

3. A method according to Claim 1 or 2, ‘wherein said
extrudate is subjected to a draw down step to effect an
increase in the machine direction dimension of the
extrudate and a decrease in the thickness thereof.

\,f 4, A method according to Claim 1, wheréin said extrudate is
processed to oroduce particulate material, said
particulate material is treated with a bonding agent.

5. A wmethod accoréing to any one of Claims 1 to 3, wherein
when said extrudate is fed to saié filter making machine,
said extrudate takes the form of a continuous rod cf open
cellular structure.

6. A cigarette comprising a ro& of tobacco material wrapped

in a wrapper a’ﬁ,fumf{* Im filter element produced

according to the methoq of ne of Claims 1 to 5, the

of tobacco mater1a1 ang the tobacco smoke filter
.mb a tipping wrapper.
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