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to flltersaand filtration mterial, and in particular, bu®*hdt!
t 0 0t obacco snoke filters, and met hods of produci ng sane. wNamaQous

met Aods of naking filtration material have been proposed. O “ rethod™

previ ously proposed by the Applicant was disclosed in British Patent
Speci fication No. lEP %{ﬁﬁ& ooﬁJItﬂ,I&lAI,ﬁto& gﬁ%&'x‘ﬁsﬁat erial,
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whi ch is operated under such heat and pressure conditions that upon
emergence from thg; extipdete H€ dd¥@tes to filters and filtration

material, and in particular, but not exclusively to

tobacco smoke filters, and methods of producing same.
Numerous methods of making filtration material have
been proposed. One method previously proposed by the
Applicant was disclosed in British Patent Specification
No. 2 205 102A, wherein a particulate plastics material, a
™ polysaccharide, optionally a binder, and water are fed to
an extruder which is operated under such heat and pressure
conditions that upon emergence from the extruder die, the
extrudate assumes a cross-section greater than that of the
exit orifice of the die. The expanded product may be fed
to the garniture of a cigarette filter making machine or
shredded and then gathered and formed into a cigarette
filter in a garniture of a cigarette filter making
machine. A disadvantage with the product obtained by
following the teaching in this document was that, although
the product was considerably expanded, it was not very
suitable for standard filter making product because at low
moisture contents the product could be friable and
brittle. Thus, the use of such product on a filter
tipping machine, where the filter element is rolled to
interattach same to the tobacco rod, would be likely to
result in the physical breakage thereof. Furthermore, it
has been found that polypropylene, and other plastics
materials having similar melting points, fuse with itself

and/or the polysaccharide expansion medium and will not
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ext fudat e assunmes a cross-section greater than that of the exit orifice of
the die. =The expanded product may be f&d to the garniture of a cigarette
filter making machine or shredded and then gathered and formed into a

cigarette filter in a garniture of a cigarette filter making nmachine. A
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particularly suitable for filtering tobacco smoke and
which is degradable, especially under the weather
conditions of the natural environment.

It is a further object of the present invention to
provide a filtration product which |has physical
characteristics which are suitable for the manufacture of
tobacco smoke filtration elements and filter tipped
cigarettes, and which is degradable, especially under the
weather conditions of the natural environment.

The weather conditions of the natural environment
were simulated using a Q.U.V. Weathering  Tester
(Horizontal Option) made by the Q - Panel Company. This
machine reproduces the damage caused by sunlight, rain and
dew on materials placed outdoors. Filters according_to
the present invention and control conventional filter
-~ elements of cellulose acetate and paper were tested by

exposing samples for pre-determined time periods to
alternating cycles of UV light and moisture, at controlled
elevated temperatures. The conditions of the cycles were:

1. 8 hours UV light at 60°C.

2. 0.5 hours "rain" at room temperature.

3. 3.5 hours condensation at 50°C.

The present invention provides an extruded filtration
material comprising plastics material, a water-soluble

polysaccharide expansion medium, a binder and water, the
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It is a further object of the present invention to
tHe | exairuedionpr pocéss, Wildreimathe pbysradkd filtration

material is degradable.

The term ‘'degradable' as used herein means that all
water soluble or water dispersible components are
dissolved or dispersed and the non-water soluble or non-
water dispersible components do not form a fused or melted
amalgamation. There is a change in physical form, the
strength and shape of the extrudate being lost due to the
effects of water and/or sunlight.

As used herein the term 'water-soluble' as applied to
the polysaccharide expansion medium means a compound which
goes into solution (fully or partially), or forms a
suspension in water. The water-soluble polysaccharide
medium may alternatively be defined as a water-suspendable
polysaccharide medium. The medium in the final extruded
product should also absorb water causing disintegration'of
the product structure because of the properties of the
medium.

As used herein the term 'extruded' relates to any
process where material is extruded through an orifice,
under pressure or not, into conditions which subject the
extruded material to a reduction in pressure. Suitably
the reduction in pressure ranges from a 15 bar reduction
to a 70 bar reduction upon exit from the orifice, although
when sugar as a plasticiser is utilised, the pressure
difference may be'up to 170 bars. The pressure reduction

may be achieved by extrusion into a vacuum.
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chal"\"a-ct,eri stics which are suitable for the manufacture of tobacco snoke
filtration elements and filter tipped cigarettes, and which is degradable,
especi ally under the weather conditions of the natural environnent.
The“weat her conditions of the natural environment were sinulated usi ng

a QuV. Veatripes | Plesdett @hvenltidionz opiathéPt providede ay tdwetrdedPanel
Conpany. This machine reproduces the damage caused by sunlight, rain and
dew on mat erfiiatyapiated mitatnicrls. comprising acinorganito makerpedsenta
~invention and control conventional filter elenents of cellul ose acetate

and paper werateresicddidlye pappsacchanigé eeipangion deedimmpedat iMENdRY i ods
to alternating cycles of W |light and noisture, at controlled elevated
t enper at ur eandlrwategndivhemednothehfidgrasdonematerial ig, degradableyy | i ght
av eoferr]c The present invention provides a process of making an
extruded filtration material, wherein plastics material,
water-soluble polysaccharide expansion medium, binder and
water are mixed together, and extruded through the exit
orifice of an extruder die, the plastics material being
W selected so that the melting point thereof is above the
operating temperature of the extrusion process at any
particular operating pressure, wherein the extruded
product is cellular and is degradable.

The present invention further provides a process of
making an extruded filtration material, wherein inorganic
material, water-soluble polysaccharide expansion medium,
binder and water are mixed together, and extruded through
the exit orifice of an extruder die, the inorga_nic
material being selected so that the melting point thereof

p is above the operating temperature of the extrusion
process at any particular operating pressure, wherein the
extruded product is cellular and is degradable.

Preferably extrusion occurs under pressures at the
extruder die above atmospheric pressure. Alternatively
extrusion may occur at substantially atmospheric pressure
into a vacuum, for example, injection moulding.

The present invention also provides a degradable

smoking article comprising a degradable smoking material

enwrapped in degradable wrapping material and a degradable




2. ¥0.5 hours "rain" at room t enperature, 3. 3.5 hours condensation
at 50[err]C. - The present inventionsprovides an extruded filtration
material conprising plastics material, a water-soluble polysaccharide
expansi on nedlun1 a binder and water, the
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"degradabl e’ as u wat er or water
di spersi bl € cGUMUGHY S0-86€ plastics material, 5-100% water-soluble

polysaccharide expansion medium and 0~50% binder, all on a
dry weight basis of the extruded filtration material and
produced in accordance with the above method.

Preferably the filtration material is a tobacco smoke
filtration material.

Preferably the plastics material is one or more of

N, the group consisting of cellulose acetate, polypropylene,
polyethylene or polystyrene. The term plastics material
as used herein includes man-made fibres or materials
natural or otherwise which can exhibit plastic properties,
for example, cellulose acetate. The material selected
will depend on the process of manufacture of the
filtration material and the operating conditions of that
process. If cellulose acetate is used, preferably the
cellulose acetate is cellulose acetate flake. The maximum
particle size of the plastics material is naturally

- governed by the extruder configuration. A range of
particle size from <75u->500u was utilised.

Suitably the cellulose acetate flake is of the same
grade, i.e. purity and degree of substitution, as that
supplied for producing conventional cellulose acetate tow.

The inorganic material may suitably be mineral earth
materials, such as vermiculite and alumina, or materials
such as carbon, aluminium hydroxide or chalk. Materials
such as Metaspheres 50, aluminosilicates, such as

Garolite, and Trihyde may also be used. Garolite is a




di ssofved or dispersed and the non-water sgluble or non- water dispersible
conponents do not” forma fused or nelted analgamation. There is a change
in physical form the strength and shape of the extrudate being | ost due
to the effects of water and/or sunlight. As used herein the term
‘wat er - sol ubl etrade apaheedft cCrahiomot ysaceyar ikErktgansornanedinentehos a
conpound which goes into solution (fully or partially), or forns a
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trilydrate Preferably the inorganic materials are of
particulate form. Mixtures of these compounds may also be
used. =

The expansion medium is preferably starch, which may
be natural starch, such as maize starch, having a higher
proportion of amylopectin rather than amylose, or a starch
having a higher proportion of anmylose, such as, for
example, Hylon (VII) (Registered Trade Mark) as sold by
National Starch and Chemical <Company. Rice or tapioca
starch may also be used. Chemically modified starch, such
as hydroxypropyl amylose sold under the Registered Trade
Mark of Ecofoam, for example, may also be used, provided
it is water-soluble to a sufficient degree. Chemically
modified starches such as acid hydrolysed or enzyme
hydrolysed starches may also be suitable. Suitably the
starch is a food-grade starch. Mixtures of starches may
also be used. Mixtures of expansion medium may also be
used.

The binder material is preferably a cellulosic bkinder
such as hydroxyethylcellulose, hydroxypropyl cellulose in
particular, or a carboxymethyl cellulose, such as sodium
carboxymethyl cellulose. Pectins and alginates or other
similar water-soluble binders can also be used. Mixtures

of biriders may also be used.




process where material is extruded through an orifice, under pressure or
not, into tonditions which subject the xtruded nmaterial to a reduction in
pressure. Suitably the reduction in pressure ranges froma 15 bar
reduction to a 70 bar reduction upon exit fromthe orifice, although when

sugar as a plastigisen Iée{# %ié\’?d'pxlo@:éb@ es égerg%yeroeum ! Bejup to

170 bars. The pressure r e achi eved extrusio |nto a
vacuum material, 0-100% pol sacchari!de mate-'t:liﬁlpraﬁﬁﬁr@ s6yept hQ8r

further provides an extruded filftration material conprising inorganic
material, a jy¥atfda SebUbPtke PUMSRFEIA bfle £XRYS| Q81gREI UWasBs Diofdethe
materials fed to the extruder. Water may account, on a
weight basis, for 1-35%, preferably 1-30%, more preferably
1-25%, and even more preferably 5-20%, of the materials
plus water fed to the extruder. Where 0% is given above,
that component should be seen to be an optional component.
Where plastics material is desired to be extruded in
a degradable form in accordance with the invention, the
plastics material is suitably present in the range of 50-
90% on a dry weight basis. The polysaccharide expansion
medium in this instance is suitably present within the
range of 1-50% by weight and 1-20% binder by weight.
However, we have found that in order to reduce costs
and to provide a filtration material which is more
degradable, or at least degradable to natural products,
the amount of plastics material may be reduced, even down
to zero. The proportions of polysaccharide material
consequently can be increased above the 50% level, even up
to constituting 100% of the dry materials fed to the
extruder, i.e. starch alone may be the dry material. A
plasticiser may be advantageously utilised, particularly
in the 1latter embodiment. In all of the embodiments
listed herein, the presence of a plasticiser serves to
give resiliency to the extrudate, which is particularly
useful in processing of the extrudate. Thus, the plastics
material may suitably be present in the range 0-50%, the

polysaccharide expansion medium in the range of 50-100,




and "wat er, wherein the filtration material is degradable. The present
i nvention provi‘des a process of making ar® extruded filtration naterial,
wherein plastics nmaterial, water-soluble polysaccharide expansion nedlun1
bi nder and water are n1xed t oget her, and extruded through the exit
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glycerol, a sugar or a humectant, may be utilised.
Preferably 0~20%, more preferably 0-15% and even more
preferably 0-10% of a plasticiser may be wutilised,
depending on the requirements of the product.

Advantageously, in one embodiment currently being

i used the plastics material is present at about 80% by
weight, the polysaccharide is present at about 15% by
weight and the binder is present at about 5% by weight, of
the dry materials fed to the extruder. The water fed to
the extruder in this formulation is preferably in a range
of 8-20%, and preferably in the range of 10-15% by weight
of the total material, including water, fed to the
extruder, depending on the product characteristics
required.

In alternative embodiments of the inventive concept,
the formulation comprises plastics material within the
range of 55-75%, polysaccharide material within the range
of 20-35% and binder material within the range of 5-15% on
a dry weight basis of the materials fed to the extruder.
The water fed to the extruder may suitably be within the
range of 8-20%, and is preferably within the range of 10-
15% by weight of the total material, including water, fed
to the extruder.

In further alternative embodiments of the inventive

concept the formulation may comprise plastics material
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mat éri al being selected so that the nelting point thereof is above the
operating tenperature of the extrusion Brocess at any particul ar operating
pressure, wherein the extruded product is cellular and is degradable.
Preferably extrusion occurs under pressures at the extruder die above
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at m)spherl C pressure i nto”a vacuum I njection noul di ng
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conprising a degradabl e snoking nmaterial enwapped i n degradabl e”w appi ng
materi al andlalsiggbad%bl@r){ weight basis of the materialsSfed itd ethe
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conprising extruded filtr on material enw apped
extruder. The water fed to the extruder may suitably be
within the range of 8-15% by weight of the total material,
including water, fed to the extruder.

In yet further embodiments of the inventive concept
the formulation may comprise 0-50% plastics material, 50~
100% polysaccharide material and 0-50% binder material, by
weight of the dry materials fed to the extruder, and water
is within the range of 5-50% by weight of the total
materials, including water, fed to the extruder.

Suitably the barrel of the extruder has a temperature
profile ranging from the feed port, or first section,
temperature of less than 65°C, a second section having a
temperature of 65°C, a third section having a temperature
of 85°C, and a die end, or fourth section, having a
temperature of 115°C. The temperature of the extrudate at
the die 1is suitably therefore in excess of 100°C.
Extrudate temperatures at the die may, however, range from
50°C to 200°C. Naturally the temperature at the die will
depend on the plastics material fed to the extruder, the
melting point thereof, and the physical requirements of
the produced filtration material.

The operating pressure of, as well as the torque and
current drawn by, the extruder depends on the material and
the formulation of the material running therethrough, the
screw speed, the screw configuration, the amount of water

in the mixture within the barrel, the feed rate and the




in degradabl e wrapping material, said filtration material conprising 0-90%
plastics material, 5-100% wat er-sol ubl e 1Opolysaccharide expansi on nmedi um
and _0-50% bi nder, all on a dry weight basis of the extruded filtration
material and produced in accordance with the above nethod. Preferably
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t hat
determined by the skilled man without the exercise of
inventive ingenuity.

The purpose of introducing water to the extruder is
to produce the foamed structure of the extrudate. In the
extruder the materials fed thereto are subjected to
conditions of heat, shear and pressure such that
immediately upon emergence from the exit die of the
extruder, the water, or at least a portion thereof,
vaporises into steam, thereby creating cells within the
extrudate and a consequent swelling of the extrudate. The
water may be injected into the extruder through ports in
the extruder barrel and/or be fed to the extruder via the
feed hopper thereof.

The cellular structure produced by the vaporisa;ion
of water at emergence from the exit die of the extruder
preferably provides a porous structure for the passage of
air and/or smoke. The cellular structure may comprise a
proportion of closed cells and a proportion of cells which
are inter-connected or open, provided that there is
sufficient inter-connection of cells along the length of
the extrudate to provide an acceptable pressure drop along
a cut portion of the extrudate. The pressure drop can be
measured, for example, when a cut portion of the extrudate
is placed in a pressure drop testing machine. Pressure

drop measurement is an indication of the resistance to air




profess. | f cellulose acetate is used, preferably the cellulose acetate
is celluloSe acetate flake. The maxi num lbarticle size of the plastics
material is naturally governed by the extruder configuration. A
range of particle size from<75[err]->500[err] was utilised.
Suitably the cell.ul ose acetate fl ake is of the sa grade, i.e.. purity and
degree of subtPddti Of, hat °§gppt}l’}eed&1389%5r crang"‘&gn\%‘?ﬁ% I of

cel lul ose acetate.t.ow. The inorganic material nay suitably be m neral
earth nater?ﬁeg?diﬁ%h as vermculite and alumna, or materials such as
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Garolite is goq of filtration material, for example, by extrusion to
atmospheric pressure through a circular die. For
filtration material for use as tobacco smoke filter
material this is particularly advantageous, as the
arrangenment approximates conventional filter rod
appearance. The size and characteristics of the rod can
also be controlled. Alternatively, the extrudate may take
the form of a sheet which may then be cut into shreds and
fed through a chimney to the garniture of a cigarette
making machine, for example. In a further alternative,
the extrudate may be extruded under vacuum into a tubular
mould.

The present invention provides a tobacco smoke filter
element comprising a rod of extruded filtration material,
the rod of filtration material being degradable and being
produced in accordance with the method hereof.

On an experimental scale extruder, a Clextral BC21,
for example, the die diameter may be from about 2.5 -~
10mm. The expanded extrudate issuing from the die may
then be sized and shaped to a conventional or required rod
diameter. The preferred die size for production purposes
may readily be determined upon scaling up of the
experimental design to full size.

The composition of the extruded filtration material
will be similar to the composition of the materials fed to

the extruder because of the closed system of operation.




6 trade name of Croxton & Garry, Dorking for an inert low density

filler of " holl'ow silicate gl ass s{dRReres. Metaspheres 50 is a Trade
Name of Phillite Ltd. Trihyde is a Trade Nane of Croxton & Garry, Dorking
for alumna trilydrate Preferably the inorganic nmaterials are of
particulate form_ M xtures_of these conpounds_may al so be used. , The
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exanpl e, Hylon (VI SRegistered Trade Mark) as sold by National Starch
and Cheni cal cﬁfl(’Fdﬁr‘&P t-Rice or tapioca

The moisture content of the extrudate exit the die is
typically within the range of about 5% to about 35%. The
density of the final product after extrusion may be within
the range 100mg/cc - 560mg/cc. Advantageously, the
density of the final product is within the range of
100mg/cc - 400mg/cc, and preferably within the range of
125mg/cc - 300mg/cc. Rods of filtration material can be
produced according to the inventive method, with densities
which are similar to conventional filter rod densities.
Naturally, the density of the final product is dependent
on the original formulation fed to the extruder, the
operating conditions of the extruder and the method by
which the extrudate is handled after extrusion.

Extruded rods of filtration material according to the
present invention, when wrapped in a wrapper, may be laser
ventilated to vary the delivery of tobacco smoke when the
rod is attached to a rod of smoking material. The surface
of the extruded rod is suitably perforated by the laser
treatment. Porous plugwrap may also be used.

It has been observed that the filtration efficiency
of extruded filtration material can be substantially
constant over a pressure drop range of 30-120mm W.G. per
20mm length of rod. This feature is surprising and is not
seen in conventional rods of filtration material.

It has also been observed that cut rods of extruded

filtration material, when exposed to the natural




starch may al so be used. Chemcally nodified starch, such as hydroxypropyl
anyl ose sold under the Registered Trade 1Wark of Ecofoam for exanple, my
al so be used, provided it is water-soluble to a sufficient degree.
Cherically nodified starches such as acid hydrol ysed or enzyme hydrol ysed
starches may al so be suitable., Suitably the starch is a food-grade
starch. M XeRYEOHreRt ar chAPIAAY HDibe ((ed. IifARELIERLRF pandhén
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filter rods.

Rods accordiﬁg to the present invention also exhibit
a rod pressure drop within the range of 100mm WG - 7000mm
WG for a 100mm length. This pressure drop range is
considerably wider than that which is obtainable from
conventional cellulose acetate filter rods. A large
pressure drop range can be advantageous in terms of
providing a large scope for reduction, for example, in the
pressure drop range consequent of further processing
techniques of the extruded rod downstream of the die.

The pressure drop measurement taken on most of the
samples described herein 1is the pressure drop of the
samples without downstream processing exit the die, other
than collection by hand in a tray as long rods.

Rods extruded according to the present invention have
been found to exhibit a firmness which may be at least
about 10% greater than the firmness of rods made of
conventional cellulose acetate tow. Applicant has found
that it is, however, possible to achieve firmness values
which are cioser to the firmness values of conventional
cellulose acetate filter rods by varying the formulation
fed to the extruder. Applicant currently believes that
adjustment of the extruder operating conditions gives a

lesser effect on firmness than does variation in the

formulation.




w

7 ° In an extrusion process, preferably 0-90%plastics naterial,

0- 100% pol ysacchari de material and 0-50%tbinder is fed to the extruder on
a dry weight basis of the naterials fed to the extruder. Water nay
account, on a weight basis, for 1-35% preferably 1-30% nore preferably
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plastics materi alIn' Sor?&’éf thtirﬁe%réQeﬁ@e 151%%3:1%‘;1 Sany be readily
carried into effect reference will now be made to the
accompanying diagrammatic drawings, wherein:

Figure 1 shows apparatus for carrying out the method
of the invention;

Figure 2 shows conventional cellulose acetate filter
elements in the upper half of the Figure before being
subjected to simulated weather conditions of the natural
environment and in the lower half of the Figure after
being subjected to simulated weather conditions of the
natural environment;

Figures 4, 5, 6 and 7 show filter elements according
to the invention similarly arranged before and after being
subjected to simulated weather conditions of the natural
environment.

Examples illustrating the present invention were
carried out as described below.

In Examples 1, 2, 3 and 6 the same plastics,
pelysaccharide and binder blend was utilised, this being a
blend of 80% cellulose acetate flake, 15% starch and 5%
hydroxy propyl cellulose. As shown in Figure 1, each
component may be fed from supply bins 1, 2, 3 to a
blending bin 4. The blended components were fed via a K-
tron feeder S5 to a Clextral BC21 extruder 6 having a
barrel 7 comprising four 100mm barrel sections and a
length to diameter ratio of 16:1. The feed port, or first

section, of the extruder barrel had been modified and it




90% on a dry wei ght basis. The pol ysaccharide expansion mediumin this
instance is suditably present within thd5 range of 1-50% by wei ght and 1-20%
bi-nder by wei ght. However, we have found that in order to reduce
costs and to provide a filtration material which is nore degradable, or
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The extruded product 10 was collected by hand immediately
exit the extruder die 11 and collected in a long tray.

A plasticiser, sugar or humectant may be added to the
extruder barrel 7 via injection line 12 from supply source
13.

After air drying, all the samples were cut in the
laboratory to a standard 70mm or 100mm length, weighed and
circumference tested using a Borgwaldt laser circumference
gauge. Pressure drop was tested on a BAT servo mechanical
pressure drop tester. Firmness was also determined by
using the standard Borgwaldt filter firmness tester. It
was found that, for extrudate which had physical
dimensions greater than the largest dimensions capable of
being measured in conventional testing machines, it was
difficult to determine accurate measurements therefor.

EXAMPLE 1

Using the above formulation, several runs were made
with various screw speeds and water feed rates in order to
determine the effect on rod pressure drop. The results
are illustrated in Tables 1 and 2. It can be seen,
especially with the Hylon 7 runs, that increasing screw
speed tends to increase the rod pressure drop. Redpcing
the water feed rate also increases the rod pressure drop.

The pressure drop range from extruded rods of

filtration material according to the present invention




useful in processing of the extrudate. Thus, the plastics nmaterial may
suitably be present in the range O- 50@6]ﬁhe pol ysacchari de expansi on

medi umin the range of 50-100, 8 and 0-50% bi nder, all weights
givén on a dry meight basis of the naterials fed to the extruder.
Optional |y, % of the te to _the t.r [eoN
wei ght basi §% g m:ﬂﬁq dﬁV%erB?ngﬁ su& e g%&h uﬁ§% ant ,

may be utili Pref 096 nDre preferably 0-15% and even nore
preferably ?3&1 ggk%cggér may be utilised, depending on the
requi renents of the product




Advant ageously, in one enbodiment currently being used the plastics
material is present at about 80% by wei §ht, the pol ysaccharide is present
at about 15% by weight and the binder is present at about 5% by wei ght, of

the"dry materials fed to the extruder. The water fed to the extruder in
this fornulation is preferably in a range of 8-20% and preferably in the
range of 10-15% by weight of the total material, including water, fed to
the extruder, depending on the product characteristics required.

In alternative enbodi ments of the inventive concept, the fornulation
conprises plastics material within the range of 55-75% polysaccharide
material within the range of 20-35% and binder naterial within the range
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within the

9

range of 8-20%

In further

concept the formulation may

may suitably be within the
to the extruder.

fed

and is preferably within the range of 108 15% by wei ght of the total
i ncl udi ng water,

altérnati ve enbodi nents of the inventive

The*water fed to the extruder
conprise plastics materi al

mat eri al ,
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In yet further enbodi nents of the inventive concept the fornulation nmay
conprise 0-50% Pl astics material, 50- 1Y% pol ysaccharide material and
0- 50% bi nder material, by melght of the dry materials fed to the extruder,
and"water is within the range of 5-50% by wei ght of the total materials,

i ncluding water, fed to the extruder, P uitably the barrel of the
extruder has a tenperature profile ' omthe feed port, or first

: E%L?Qiurteeg‘? “oat orfper, T prBRuder or o, T B e nsina, (S oFeBER ane
ade end. ognd OUpLlL S99 aMes G 2 SEEEIHA ole 151858 CooThee

tenperature 0 extru ore 1 n excess of
100[ err] C. Mg te %a OGS £3tnhRS<dia 10RY *}P"iﬁi’eerraﬁ 95 f o
50[err]Cto§a%[ ﬁ:%r l\lgguralythe %nerrpgratt}re atlthe die vﬁ?l
-~ 88%. From the data below it can be seen that the
firmness of rods according to the present invention are in

the order of at least about 10% greater than the firmness

of conventional cellulose acetate filters.

! Experiment A B C D E F G

Mean Firmness (%) 95.9 94.0 96.3 96.0 95.4 95.8 95.4

EXAMPLE 3

In order to assess the effects of a number of
different operating parameters on the formulation, or
blend, fed to the extruder a factorial experimental
protocol was designed for the blend described above, i.e.
a blend comprising 80% cellulose acetate flake, 15% maize
starch and 5% hydroxy propyl cellulose. The factorial
design 1is outlined in Table 3 below. The physical
characteristics of the final product were determined using

cut 100mm lengths of extrudate.




depénd on the plastics material fed to the extruder, the nelting point

t hereof, and the physical requirenents 0 the produced filtration

mat eri al . The operating pressure of, as well as the torque and
curfent drawn by, the extruder depends on the material and the fornulation
of tthe material running therethrough, the screw speed, the screw
configuration, the anount of water in the mxture wthin the barrel, the
feed rate and the 10 die size, for
exanpl e. The exact operating conditions wll therefore be dependent on
the material formulation,
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the“extruder configuration and the characteristics of the product required
upon extrusi on. These can be readily @&bkternmined by the skilled man
mnthout the exercise of inventive ingenuity. The purpose of
intfoducing water to the extruder is to produce the foanmed structure of

h d d h I d b d
Conar ™ o AT SR B LR A
f h
e it ek S, CAEbE TR P Bk

t r udat t h )
extrudate angng g@g@ggégntqgﬁ%ug %Leh<§§?%r39§66 g@iaéﬁi han%For

injected into th orts he  ext ru barre

fed to the exteddereVidopie fﬁﬁ?ﬁé&ﬁﬁ&”tﬂ@eﬁﬁgfs1ze tends overall to
decrease the rod pressure drop.
EXAMPLE 4
A number of formulations were extruded through the
extruder under the same operating conditions. The
extruder had a die orifice of 4mm, a water feed rate of
2.1 litres/hour, a screw speed of 500rpm and a feed rate
of 15kg/hour. Table 4 below outlines the formulations
used and the measured physical characteristics of the

final product.




The®cel lular structure produced by the vaporisation of water at energence
fromthe exit die of the extruder prefe2bly provides a porous structure
for the passage of air and/or snoke. The cellular structure may conprise
a proportion of closed cells and a proportion of cells which are

I nter-connected or QReQ.—PLQ thatthere is _sufficient

I nt er-connection of ,pells alfong tfhell ngﬂh pf | the fextrudate to provide an
accept abl e pressure|@rqp al gng| g cut Jponti pnjof jthe extrudate. The
pressure drop can b £1ﬁwured flor | exja ?Ie whenh cut portion of the
extrudate is placefBi% a mled ugle 2dr p;gﬂeg.igrg%m hine. Pressure drop
measurement is an ipgiglati ot of Y|h&|rdsi gtdhcyd T &ir
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as air is.drawn along the length of a cut portion of extrudate.
Preferably the filtration material is ex%uded as a rod of filtration
material, for exanple, by extrusion to atnospheric pressure through a
circular die. For filtration material for use as tobacco snoke
filter material

t hi ' tjcul arl d t , t
arr angenent ap&rtoﬁ%htklé%s S %E)n%}g%{' ?%ﬂ%l f§r¥%€?§?g%ursé(?&f‘ea;pfpetgf%nf%‘.isThe
[ d ch | Sti h | | | vely,
he. ext rudats ragetSiEtampled ofah oe 2BEudne laBin” TFHr i ol (e 'Y
hr ed d ' ' ' (S = [
machine. 1 or Saip. 2anfec BETEARYAnt¥EndE NoklR e 2aCRIRE FiLLEE "
extruded unggfga/acuufti i RnbWRYbAE possible to produce degradable

filter rods at a firmness which is comparable to that
currently experienced by the consumer of filter-tipped
cigarettes. Furthermore, the extruded final product
circumference, density and ©pressure drop are also
obtainable within conventional limits for these

parameters.

EXAMPLE 5

A number of formulations using a different
polysaccharide expansion medium from that described in
Example 4 were extruded through the extruder under the
following operating conditions: die orifice 4.5mm, feed
rate of 16.2 kg/hr to give a final product weight of 270g
for a sample extruded over 1 minute, and screw speed
500rpm. Table 5 outlines the formulations used and the

measured physical characteristics of the final product.




mouf d. . The present invention provides a tobacco snoke filter el enent

conprising a rod of extruded filtrationdfaterial, the rod of filtration
mat eri al bei ng degradabl e and being produced in accordance with the nethod
her eof . On an experinental scale extruder, a Cextral BC2l, for
exanple, the die dianmeter may be fromabout 2.5 - 10mm The expanded

extrudate issuing fromthe die may then be sized and shaped to a
conventional or required rod diameter. The preferred die size for
production purposes nmy readily he determ ned upon scaling up of the
experinmental design tq ful I Zp. The conpopi tii on of the extruded
filtration materi al be |sim ljar|td the conpogitlion of the materials
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12 = The final product conposition will depend on the noisture conditions
under whi ch neasurenent of the product i25 carried out. The noi sture
content of the extrudate exit the die is typically within the range of
abolit 5% to about 35% The density of the final product after extrusion

may be within the range 100nmg/ cc _ - 5602’3/CC. Advant ageously, the
density of the final product is wthi ge of 100nmg/cc - 400ng/cc,
and preferably within the range of 125ng/cc -  300ng/ cc. E&ods of
filtration materiSFIREALERS MeFGucRRAS &Y dPABS L PX haSERURALPTe FelRBR

i th densiti o
with densiti iter length with a 64mm Virginia tobacco rod length.

The filter elements used were selected from the extrudate
of Examples 1 and 2. These cigarettes were smoked under
standard machine smoking conditions, namely a 35cm3 puff
of 2 seconds duration was taken every minute, to filter
plus 8mm butt 1length. Five cigarettes were smoked for
each type. The deliveries and filtration efficiencies,

¢ together with theoretical efficiencies for mono cellulose
acetate tow filters of egqguivalent 1lengths and pressure
drop, are given in Table 6 below.

The pressure drop of the filters were measured by
three methoeds (A, B, C) to illustrate the difference in
readings. These pressure drop differences are probably
caused by different levels of incomplete sealing around
the irreqular surface of the filter exterior, either when
in the test head of the pressure drop meter or when
attached by tipping paper to a tobacco rod. The expected
filtration efficiencies for mono cellulose acetate filters
were calculated using the mean pressure drop from these
three readings. The efficiencies calculated for the
highest pressure drop are purely theoretical, as a
conventional cellulose acetate filter having such a high
pressure drop does not exist within present manufacturing

tolerances.




whi ¢h are simlar to conventional filter rod densities. Naturally, the
density of “‘the final product is depender2 on the original fornulation fed
to the extruder, the operating conditions of the extruder and the method
by "which the extrudate is handl ed after extrusion. Ext ruded rods of
filtration material according to the present invention, when wapped in a
wrapper, nmay be laser ventilated to vary the delivery of tobacco snoke
when the rod is attached to a rod of snoking material. The surface of the

extruded rod_is suitably perforated by the |aser treatnent. Porous
plugw ap nay aj sq be used. It hps lbe¢n pbgeryed that|tHe filtration
efficiency |ob| eqtrudgd filjtratipnjmaterfiall cpnjbe|substantiglly constant
over a pres$uge rap glange,of,|30r FOopmay & per é) m Fgngt h jof rod. This
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seen in conventional rods of filtration material. It has al so been

observed that cut rods of extruded filt2&Ation material, when exposed

to the nat ur al 13 envi ronnent , rapidly begin to

di sintegrate in the weathering tester within the equival ent of what

woul d be 24 hours of exposure to the natural environnent, . Thjs feature

i s not.exhibitedlﬂylﬁaﬁvgﬁtpeﬁﬁﬁ &@FFUF&%&%&%ﬁ§ﬁ§§oqi?€§%c%?ﬂﬁﬂes forEbds
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drop range iﬁéreasing pressure drop than the expected filtration
efficiencies for the mono cellulose acetate filters of
conventional construction. The filtration efficiencies of
rods according to the invention remain effectively
constant over the pressure drop range of 30-120mm WG. In
contrast, «conventional filters show an increase in
filtration efficiency as pressure drop increases.

| The pressure drop and efficiencies of a conventional
cellulose acetate filter are directly related to the total
surface area of the fibre used in filter construction.
The difference in efficiencies of filters according to the
invention and conventional cellulose acetate tow filters
suggests that there is a different physical structure in
filters according to the invention.
The similarity of filtration efficiency of filters

according to the invention may be of use to a cigarette

designer. For example, for filter rods of 20mm length and

.

having a pressure drop in the range of 20-120mm WG which
have an effectively constant filtration efficiency, the
filtration efficiency of said filtér rods could, perhaps,
be varied by increasing or decreasing the length of the
filter rod.

Ventilation may also be used to alter the filter
pressure drop and smoke deliveries. The invention allows
for the production of filter elements having higher
pressure drops but lower filtration efficiencies than a

conventional cellulcse acetate tow filter of the same




considerably wi der than that which is obtainable from conventiona

cellul ose “acetate filter rods. A 2&rge pressure drop range can be
advant ageous-in terns of providing a | arge scope for reduction, for
exahple, in the pressure drop range consequent of further processing
techni ques of the extruded r.od downstream of the die. ssur.e

drop measur effM R aken Hﬁ'“ﬁ-&étatéf’“t het sadpl £4188%cy |5b]§i“€ffé€2?¥‘]g{’ u?ﬁ@.
pressure U op- b Al BATALSS IOV HOWR! LA OERSS AL (Hodl e,
200010 19 {04 LS T hNSA LR, D8NG 10 PebRUESoh 0 ThBRS, B HHRESS,
comuent Ol S ESE, BREHE'Fid e SEPRUER e LR brddiind akp
and deliveries of a filter element produced according to
the invention will equate to those seen with the cellulose
acetate filter in a similar cigarette design. However,
smoke components  that are normally unaffected by
filtration (e.g. gases such as carbon monoxide, vapour
{ ' phase components, etc.) will be reduced by said
ventilation.

It is believed that much larger extrudate diameters
could be obtained by varying the operative conditions of
the extruder. However, extrudate parameters such as
diameter which are much larger than conventional diameters
are difficult to nmeasure in conventional testing
equipment.

EXAMPLE 7

Figure 2 shows conventional cellulose acetate and
paper filter elements 1lying alongside filter elements
produced according to the inventive method.

In order to subject these filter elements to
conditions simulating the weather conditions of the
natural environment, they were placed in the Q.U.V.
Weathering Tester for 2 hours and subjected to the
weathering cycle described above. Two hours exposure in
the Weathering Tester is roughly equivalent to 24 hours
exposure to the weather conditions of the natural

environment.




whith are closer to the firmess values of conventional cellulose acetate
filter rods by varying the fornulation 2%d to the extruder. Applicant
currently believes that adjustnment of the extruder operating conditions
gives a |lesser effect on firrmess t han does variation in the fornulation.

14 Ext rud d o C rise hot de radabl e bst ance whi ch
pr onot es degrggat}é$%?1 S €h éamﬂf%g FﬁgP%Hﬁg[ﬁQﬂi&ﬁtgﬂvgﬂtlgn

may be readily, carried, g Owg;LﬁerlﬁngQSTg?‘Mft 11OV P8 EEoH Ochge

samples that the filter elements of the present invention
are already exhibiting significant disintegration. In
contrast, the conventional cellulose acetate and paper
filter elements show very 1little after-effects of the
weatheriirg conditions.
EXAMPLE 8
A run was conducted using a formulation comprising
i ! 65% cellulose acetate flake, 24% maize starch and 11%
hydroxypropylcellulose, the feed rate being 8.86 Xg/hr.
Glycerol was fed to the barrel at 1.14 1l/hr. The screw
speed of the extruder was 400 rpm. The tenperature
profile aloﬁg the barrel was 65°C, 85°C and 115°C for the
second, third and fourth sections respectively. The
extruder die was é6mm in diameter. The back pressure at
the extruder die was about 1bar (this measurement at low
pressures varies from 0-5 bars 1in accuracy). The

throughput of the extruder was 9.36 kg/hr.

Upon extrusion the product had the following physical

characteristics:
Diameter 14.4mm
Weight 1283 mg/70mm length
Circumference 24.97mm
Pressure Drop 1078mm WG/70mm length
Firmness 89.3% (Borgwaldt measurement)
Moisture content (ex-die) 9.8%

Glycerol content (ex-die) 5.0%




acconpanyi ng di agramrmati ¢ draw ngs, wherein: Figure 1 shows appar at us
for carrying out the nethod of the inva&ftion; Figure 2 shows
conventional cellulose acetate filter elenments in the upper half of the
Fi glire before being subj ect ed to sinul at ed weat her conditions of the
natural environnment and in the lower half of the Figure after Dbeing

subj ected to sinul ated weat her condi EX&MRLB{S t he natural environnent;
Figures 4, 5, 6 and 7 show filter elenents according to the invention
simlarly arranged before and after being subjected to simul ated weat her

conditions of the natural environpent anpl es |IIustrat|n the
pr esent |nvent|oﬁ\Mﬂﬁpe%a?Flgﬂrﬂﬂﬁa§§08§s@HQﬁHF¥EH¥ﬁ? determine

the effect of removal of the plastics material from the
formulation, thus further enhancing the degradability of
the product to naturai components. The extruder had the
following operating conditions: die orifice 6émm circular

and screw speed 400-420rpm. Below are the run numbers and

formulations.
(
Run Number Extrudate Mix
15/2/03 100% Hydroxypropylamylose
15/2/04 100% Hydroxypropylamylose
16/2/01 50% Hydroxypropylamylose
50% Pectin
16/2/02 50% Hydroxypropylamylose
50% Pectin
16/2/03 70% Hydroxypropylamylose
30% Propylene glycol alginate
i 16/2/04 70% Hydroxypropylamylose
30% Propylene glycecl alginate
18/2/01 60% Maize Starch
40% Hydroxyethylcellulose
18/2/02 60% Maize Starch

40% Hydroxyethylcellulose
For the run numbers 15/2/03 and 15/2/04 the barrel
temperatures in the second, third and fourth sections were
5%5°C, 75°C, 105°C. For the remainder of the runs the

barrel temperatures were 65°C, 85°C and 115°C.




In Exanples 1, 2, 3 and 6 the sane plastics, polysaccharide and binder
blend was utiliSed, this being a blend ¥ 80% cel |l ul ose acetate flake, 15%
starch and 5% hydroxy propyl cellulose. As shown in Figure 1, each
conponent may be fed fromsupply bins 1, 2, 3 to a blending bin 4. The

bl ended conponent re fed vig.,a K- tron feeder 5 to a Cextral BC2
extruder 6 havi ngf%PV\f%arVel ou si?@efoGPeféﬁﬂﬂgbar‘?‘E%’sfe’c?r?%nsaH d a

l ength to digneter_yatio of 16:1.. The feed rt, or first section, of the
extruder barPl=TGH COME HEHT IS o pgasured

15 was not posfﬁ&'&a&&rcggééokotQget%gﬁﬁ%%g%neﬁﬁeﬁrﬁged alone, was

with the range of about 29-45%. When glycerol was fed to
the extruder in addition, the water was 7-22% of the total
material, including water, fed to the extruder.

It should be noted that the firmness figures are
probably lower than actual as we experienced difficulty in
making the measurements because of the smaller diameter

( than normal of the rods. The screw configuration for
these samples was different from the screw configuration

used for the previous examples.




particul ar section of the extruder barrel. Water was injected via a punp
8 froma supply source 9 into the barreB2section i mediately downstream of
the feed port. The extruded product 10 was coll ected by hand i nmedi ately

exit the extruder die 11 and collected in a long tray. A pl asti ci ser,
sugar or humectant may be added to the extruder barrel 7 via injection
line 12 from supply source 13. After air drying, all the sanples

were cut in the laboratory to a standard 70mm or 100nm | ength, wei ghed and
circunference tested using a Borgwal dt |aser circunference gauge. Pressure

drop was testé¢d 9n a|BAT sefvo mechanicall pfessurel drp tester. Fi r mess
was al so detefgmaed by jusihg the00 tandarjd Bprgwal dt fiflter firmmess
tester. It Vasy| found that, | for Lxtgludat e whwich thad physi cal
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di nrensions greater than the |argest dinensions capable of being neasured
in conventional®testing nmachines, it was33difficult to determ ne accurate
measur enents therefor. EXAVPLE 1 Usi ng t he
above fornul ation, several runs were made w th various screw speeds and
water feed rates in order to determine the effect on rod pressure drop.

The results are illustrated in Tables 1 and 2. It can be seen,
especially with the Hylon 7 runs, th ' L€ ing screw speed tends to
i ncrease the rod pressure drop. Re water feed rate al so

extruded rods of A ITIRYSR i B HEVER i MOTEORET PGt B The VhidsdPor GUBAEI on
fillers using a Baker Perkins MPF 50 extruder. The barrel
temperature along the five sections leading towards the
die end section were 50°C, 65°C, 75°C, 85°C and 95°C,
respectively.
Each blend used the basic formulation, on an
approximate dry weight basis, of 65% inorganic filler, 10%

starch, 20% binder consisting of 12%

hydroxypropylcellulose and 8% carboxymethylcellulose, and
5% glycerol. Water was further supplied to the extruder
barrel. In some runs the inorganic filler comprised a
mixture of materials. Details of the inorganic fillers
and the physical characteristics of the extruded products

are given in Table 8 below.
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EXAMPLE 2 A nunber of products from

various runs were tested and their firm3éss noted. Conventional cellul ose
acetate tow filters have nmean firmmess values in the range of 77% - 88%
Fromthe data below it can be seen that the firmess of rods according to

t he present
the firmess

A B
96.0 95.4

i nvention are in the order of at |east about 10% greater than

of conventional cel | ul EFRMRLE dde fi|ters. Experi ment
C E F G Mean Flrnness&/% 95.9.,.94.0_96.3
95. 8 A9§q;ther series of runs was carrie ut onh the ‘same

extruder and under the same barrel conditions as Example

10, using chalk and carbon as detailed below:

Weight
Material (% dry weight basis)

Run A Run B Run C Run D

Chalk - - 80 71
Carbon 65 70 - -
Starch 10 8 - 15
Hydroxypropyl—cellﬁlose 12 12 9 9
Carboxymethyl-cellulose 8 5 6 -
Glycerol 5 5 5 5

Water was further fed to the extruder barrel. The
physical characteristcs of the extruded rod are detailed

in Table 9 below.

TABLE 9

Run Length Weight Circumference Pressure Drop Die Size Screw Speed

(mm) (mg) (zm) (mm W.G.) (mm) (xrpm)
A 70.2 1600 24.51 231 - -
B 69.5 1700 24.24 390 - -
o 71.1 2660 22.48 WM 6.5 225

D €9.6 1450 24.08 NM 5.0 225




EXAMPLE 3

oper at i ng’ par a
experu

factori al
above, i.

st arch and'596hy Iuloggh he factdrial RER&CHR s |
in Table 3 below i cal characteristics of the

outlined

In order to assess the effects of a nunber of different
formul ati om®or blend, fed to the extruder

was designed for the blend described
mmﬁ] '@ﬂg” EE 80% cel | ul ose acet gt BiIRISEKET HABRERHEI Zze

roxy pr

final product were determ ned using cut 100mm | engt hs of extrudate.

20 [err]
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l.

An extruded filtration material comprising plastics
material, a water-soluble polysaccharide expansion
medium, a binder and water, the melting point of the
plastics material being greater than the operating
temperature at the operating conditions of the
extrusion process, wherein the extruded filtration
material is degradable.

An extruded filtration material according to Claim 1,
wherein said filtration material is tobacco smoke
filtration material.

An extruded filtration material according to Claim 1
or 2, wherein said plastics material is one or more
of the group comprised of cellulose acetate,
polypropylene, polyethylene or polystyrene.

An extruded filtration material according to Claim 3,
wherein said cellulose acetate is cellulose acetate
flake.

An extruded filter action according to any one of
Claims 1, 2, 3 or 4, wherein said polysaccharide
expansion medium is starch.

An extruded filtration material according to Claim 5,
wherein said starch is one or more of maize starch, a
starch having a higher proportion of amylose than
amylopectin or a chemically mecdified starch.

An extruded filtration material according to any one

of the preceding claims, wherein the binder is one or

This Sheet Has Been Replaced
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21~ Statistical analysis th

the screw speed

ata

Hﬂlﬂ ﬂuﬂsl &WUH“ pressﬁ?e drop and redufRig THE, Wl €y
feed rate also in pressure drop. Increas ng t pﬁAﬁhﬁlze
terdds overall to decreaSe the rod pressure drop.

A nunber_ of formul ati ons were extruded t hr ough, t he
under the sane®CEBePhtitile FHNWP ¢ FERBrising a walluwlasifiebindera @ie
a water feed rate of 2.1 litres/hour, a screw speed of

EXAMPLE 4

orifice of 4mm

shows t hat increasing

|

500r pm and a feeBeFEEB °6faﬁ5%bgﬁ%%Fe' Table 4 bel ow outlines the
fornulatlong usgd an% g % phy5| .characterjstics of the
. ruded  F1 ion

10.

11.

12.

erla accor 1ng to any one
of the preceding claims, wherein said filtration
material comprises 0-90% plastics material, 0-100%
polysaccharide material and 0-50% binder.
An extruded filtration material according to Claim 8,
wherein said filtration material further comprises 0-
25% of a plasticiser.
An extruded filtration material according to Claim 9,
wherein the plasticiser is one cor more of the group
comprising glycerol, a sugar or a humectant.
A process of making an extruded filtration material,
wherein plastics material, water-soluble
polysaccharide expansion medium, binder and water are
mixed together, and extruded through the exit orifice
of an extruder die, the plastics material being
selected so that the melting point thereof is above
the operating temperature of the extrusion process at
any particular operating pressure, wherein the
extruded product is cellular and is degradable.
A process according to Claim 11, wherein said
plastics material comprises 0-90% of one or more of
the group comprising cellulose acetate, polyethylene,
polypropylene and polystyrene, said polysaccharide
material comprises 0~100% of one or more of the group
comprising maize starch, starch having a higher
proportion of amylose rather than amylopectin, rice

starch, tapioca starch and chemically modified

Ths&wdfhsBach

i

0

ll llll

ext ruder




final product. 22 [err] e S—

It may be seen that the firmess of sone38f the rods of thjsﬁ“é%&hﬁfés é&HN'
be brought down into or towards the firmess range of convention ACED )
cel Ful ose acetate filter rods. is therefore possible to produce

d dabl filt d t f whi ch le t hat
cﬁ?ignﬁlyeexp;rl2gﬁégcsyafﬁgdcbﬁgH§%$08Fp$FFF§r ?ggpég 8ne ok 'Rore of

the group comprising cellulosic binders, pectins and

alginates, all of the materials being on a dry weight
basis of the materials fed to the extruder, and
wherein 1-35% by weight of water is fed to the
extruder, as a weight basis of the materials plus
water fed to the extruder.

13. A process according to Claim 12, wherein said
plastics material comprises about 80% by weight, said

( polysaccharide material comprises about 15% by weight

and the binder material comprises about 5% by weight
of the dry materials fed to the extruder, and said
water is in the range of 8-20% by weight of the total
material, including water, fed to the extruder.

14. A process according to Claim 12, wherein said
plastics material is present within the range of 55-
75%, said polysaccharide material is present within
the range of 20-35% and said binder material is
present within the range of 5-15% on a dry weight
basis of the materials fed to the extruder, and said
water is within the range of 8-20% by weight of the
total material, including water, fed to the extruder.

15. A process according to Claim 12, wherein said
plastics material is within the range of 65-95%, said
polysaccharide material is within the range of 1-35%
and said binder material is within the range of 1-15%
on a dry weight basis of the materials fed to the

extruder, and said water is within the range of 8-15%

e e e e
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cigarettes. Furthernore, the extruded final product circunference,
density and pressure drop are also3%btainable wthin conventi onal
limts for t hese paraneters. EXANPREESE HAS BEAN
nurtber of formul ati ons using a different polysac01aridém@xaaﬂsion
4 were extruded thro h fhe extruder

|
under the foll oWn&e&EQFaﬂ n(}h@oﬁg’%ﬁiol‘f?te&‘lélorllﬂ YeTed £9%t e of

nmedi um from t hat . descr.i bed in

16.2 kg/ hr to gi
over 1 mnute,

final product weight of 270g for a sanple ext ruded
ak8 Shecfxtpig

used and the g megsuned, ps! cal. ShaLart el stgsiRl 18° TR REO UGl 1

17.

18.

19.

20.

plastics material is present within the range of 0-
50%, said polysaccharide material is present within
the range of 50-100% and the binder material is
present within the range of 0-50%, by weight of the
dry materials fed to the extruder, and said water is
present within the range of 5 to 50% by weight of the
total materials, including water, fed to the
extruder.

A process according to any one of Claims 11-16,
wherein said plastics material is any one or more of
the group comprising cellulose acetate, polyethylene,
polypropylene and polystyrene.

A process according to any one of Claims 11-17,
wherein said polysaccharide material is any one or
more of the group comprising maize starch, starch
having a higher proportion of amylose than
amylopectin, rice starch, tapioca starch and
chemically modified starches.

A process according to any one of Claims 11-18,
wherein said binder material is one or more of the
group comprising cellulosic binders, pectins and
alginates.

A process according to any one of <Claims 11-19,
wherein said filtration material further comprises 0-

25% of a ©plasticiser selected from the dgroup

e
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dgr ‘500rpm Table 5 outlines the formul ations
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EXANPLE 6 mere made by H&nd by assenbl i nigTais28mEr HAsl BEEN
Iength mnth ia tobacco rod length. The filjter eRermewr® used
wer'e sel ecte rom trudate of Exanples 1 and 2. These cigareties
wer e snoked under.__standard chi ne snoki ng_caondi_tions a 35 rr]
puff of 2 secon&?m@GFgﬁpghgxifefg en%ed nlﬁUPehWﬂ§QQ oqﬂﬁnségnn

butt [ ength. F'V%d%tg%E%H%?% ggérga 8" fed to the extruder.

21. A degradable smoking article comprising a degradable
smoking material enwrapped in degradable wrapping
material and a degradable filter comprising extruded
filtration material enwrapped in degradable wrapping
material, said filtration material comprising 0-90%
plastics material, 0-100% water-soluble
polysaccharide material and 0-50% binder material,
all on a dry weight basis of the extruded filtration
material and being produced by a process in
accordance with any one of the Claims 11-20.

22. A tobacco smoke filter element comprising a rod of
extruded filtration material, the rod of filtration
material being degradable and being produced by a
process in accordance with any one of Claims 11-21.

23. A tobacco smoke filter element according to ‘Claim 22,
wherein the filtration efficiency of the extruded
filtration material is substantially constant over a
pressure drop of 30-120mm W.G. per 20mm length of
rod.

24. An extruded filtration material comprising inorganic
material, a water-soluble polysaccharide expansion
medium, a binder and water, wherein the filtration
material is degradable.

25. A process of making an extruded filtration material
according to Claim 24, wherein inorganic material,
water-soluble polysaccharide expansion medium, binder

and water are mixed together, and extruded through

AR




each type. The deliveries and filtration efficiencies, t STV o R
theoretical efficiencies for nono cellulddse acetate tow ffi FFSrSIEST HAS BERN |
equi val ent | engths and pressure drop, are given in Table BWLACED The!
pressure drop of the filters were neasured by three methods (A B, C to
illustrate the difference in, readin These pressure drop dlfferences

are probably ca&gﬁjﬁﬁﬂﬁlPFéféﬁF I e?% GREENESKDI 21 sERE P RMF t he
i rregul ar surface filter exterior, either whe e test head of
the pressure drof E&EFEPS Lﬁh@% %ﬁ%%ﬁﬁﬁgj B9 ¥4 n %ﬁep@?ap

rod. The expect fi enC|es for nono cel

|t ffi
filters were cal 5o gdrg%: ri’ao e §n WY FEFPRE é#\utgcsgsggaﬁ%
readi ngs. Theeetxg:éjulsci' nC;S§oc8§LCU|a¥ ed P’ pkf 1cui§pe5to;9éleas§fﬂ§ drop

are purely theor
pressure, wherein the extruded product is cellular

and is degradable.

26. An extruded filtration material according to Claim
24, wherein said inorganic material is comprised of
one or more of the group consisting of vermiculite,
alumina, aluminium hydroxide, carbon, chalk,
Metaspheres 50 (Trade Name), aluminosilicates, such
as Garolite (Trade Name), and Trihyde (Trade Name).

27. An extruded filtration material according to Claim 25
or 26, wherein said inorganic filler material
comprises 60-85% by weight, said polysaccharide
expansion medium comprises 5-20% by weight, said
binder comprises 5-25% by weight, of dry materials
fed to the extruder.

28. An extruded filtration material according to Claim
27, wherein plasticiser in an amount of 3-10% is
further supplied to said extruder.

29. An extruded filtration material substantially as
hereinabove described with reference to the Figure 2,
3, 4, 5, 6 or 7 hereof.

30. An extruded filtration material substantially as
hereinabove described with reference to any one of

Examples 1 to 10.

\
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conventional cellulose acetate filter having such a high pressure drop
does not exist. within present manufacturing tolerances. 26 [err]
27 It may be noted that the filtration efficiencies for the

experimental filters show a different response to increasing pressure dLOp
than the expected filtration ,uﬂgsuﬁHYﬂNSbE EN K
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efficiencies for the nono cellul ose acetate filters of conventional
constructi.on. Jhe filtration efficiencies of rods according to the
invention renmain effectively constant over the pressure drop range of

30-120mm Wa  In contrast, conventional filters show an i ‘Eﬁﬁﬂﬁ

. X . . . . XL - 1__7, . (AL {
filtration efficiency as pressure drop increases. The[ BResSitife g p _
and efficiencies of a conventional <cellulose acetate filt PR

r ar eREjL-
related to the total surface area of the fibre used in fil4t®erT
construction. The difference in efficiencies of filters according to the
I nvention and conventi onal cellulosf: tAte tow filters suggests that
there is a different physical struc uﬁgi * filters according to the

i nventi on. The simlarity of filtration efficiency of filters
according to the invention nay be of use to a cigarette
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desi gner. For exanple, for filter rods of 20mm | ength and having a
pressure drop in the range of 20-120mm WG which have an effectively
constant filtration efficiency, the filtration efficiency of said filter
rods coul d, perhaps, be varied by increasing or decreasing_the.
the filter rod. Ventilation may al so be used to alfftgnsSHEEF HA
pressure drop and snoke deliveries. The invention allo f ORERLWEE
production of filter elements having higher pressure drops but | ower
filtration efficiencies than a conventional cellul ose acetate tow filter

of the sane f:' 28
9.3
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| ergt h. Ventilation of a filter elenment produced according to the
i nvention ill tower the pressure drop but also increase the overall
reduction of some of the mainstreamsnoke deliveries such that the
pressure drop and deliveries of a filter el enent produced accordlng to

the invention wll equate to those seen with the cellul ose..acetate filter
nasimlar cigarette design. However, snoke conpongniiBI5 SHESH Haar BEEN
normal | 'y unaffected by filtration (e.g. gases such ag_car b8BPiramoxi de,

vapour phase conponents, etc.) Wwgd. be reduced by said

ventil ation. It is believed that hdgarger extrudate dianeters
coul d be obtained by varying the operati<fe condltlons of the extruder.

However, extrudate paranmeters such 2 neter ich_are. | ar ger

t han conventi

i3
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are 'difficuLt” t,0 neasure I n conventional testing equipnent.

EXAMPLE 7 Figure 2 shows conventional cellul ose acetate and paper
filter elenents lying alongside filter elenents produced according to the
i nventive met hod. In order to subject these flltén”'l

conditions simulating the weather conditions of the naturjal '@
they were placed in the QU. V. Wathering Tester for 2 h -
to the weathering cycle described above. Two hours exposure in the
Weat hering Tester is roughly equivale .t04§4 hours exposure to the

weat her conditi ons of the natural en

This Sheet Hag
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29 Figure 3 shows the sanples after being subjected to the

accel erated-weathering cycle. It is clear fromthese sanples that the
filter elenents of the present invention are already exhibiting

si=gni fi cant di sintegration. In contrast, the conventional cellul ose
acetate and paper filter elenents show very little after-effects of the
weat hering conditions. EXAMPLE 8~ oA rdm, ;:jj"."".
conducted using a fornul ation conprising 65% cellul ose apé“{'iést%jl;j;]ﬁ ‘_q) 7?%
mai ze starch and 11% hydroxypropyl cellul ose, the feed rate—-beirg—8-t

Kg/hr. dycerol was fed to the barreFiag 614 1/ hr. The scréw

This Sheet Has Been Replaced
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speed of the extruder was 400 rpm The tenperature profile along
the barrel Was 85[err]C, 85[err]C and 115[err]C for the second, third
and; fourth sections respectively. The extruder die was 6mmin

di anet er. The back pressure at the extruder die was about |

bar (this

t

neasur enent Tis Sh@vHaspeAReMices varies from 0-5 bars im ?ﬁ%ﬁ%@t%ﬁ&
PLACED

The throughplilili uder was 9. 36 kg/ hr. UponTg
product had tM! mhysi cal characteristics:

14. 4mm <12 nmg/ 70nm | engt h
Gi rcunf erence 24.97mm |93r ssure Drop
1078mm WH 70nm | engt h Fi r mess 89. 3%
measur enent )

R
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M% sture content (ex-die) 9. 8% G ycerol content (ex-die) 5. 0%
30 EXAVPLE 92 A nunber"‘F{STLr at-i-ons..
ware extruded to determne the effect of renoval of the pl as(ggg(ya %Fhaﬁ
fromthe formulation, thus further enhancing the degra O Ekhe
product to natural conponents. The extruder had the follow ng operatlng
conditions: die orifice 6nmmcircul arABSERAGErew speed 400-420rpm Bel ow
are the run nunmbers and formnul ations.

Improvements Relating to Filtration Materials

An extruded filtration material which is degradable
and comprises either a plastics material or an inorganic
material having a melting point above the operating
temperature, a polyéaccharide expansion medium, a binder
and water. These ingredients are fed to an extruder and
subjected to an extrusion process which involves a

pressure reduction, upon extrusion from the exit die, of

-

up to about 70 bars so that swelling of the extrudate
occurs to give a cellular structure.

When exposed to the natural weather conditions,
tobacco smoke filter elements comprising such material
degrade without leaving a fused amalgamation of plastics

or inorganic material.

STNA
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Run Number Extrudate M x 15/ 2/ 03 100% I—Iy@rgbﬁsygpﬁr%ﬁyj,arryl ose
LUV 50807

15/ 2/ 04 100% Hydr oxypr opyl anyl ose 16/ 2/ 01

Hydroxypr opyl anyl ose 50% Pectin 16/ 2/ 02

50% Hydr oxypr opyl anyl ose SR 42 ségs/ﬁt'%@&tsheet 6 Aué@étz’f 937
70% Hydr oxypr opyl anyl ose % Propyl ene glycol alginate
16/ 2/ 04 70% Hydr oxypropyl anmyl oABSTRACT 30% Pr opyl ene
gl ycol al ginate 18/ 2/ 01t 60% Ma'erl St arch '

40% Hydr oxyet hyl cel

An extruded filtration material which is degradable
and comprises either a plastics material or an inorganic
material having a melting point above the operating
temperature, a polysaccharide expansion medium, a binder
and water. These ingredients are fed to an extruder and
subjected to an extrusion process which involves a
pressure reduction, upon extrusion from the exit die, of
up to about 70 bars so that swelling of the extrudate
occurs to give a cellular structure.

When exposed to the natural weather conditions,
tobacco smoke filter elements comprising such material
degrade without leaving a fused amalgamation of plastics

or inorganic material.

| REPLACEMENT SHEET

(Fig. 1)
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40% Hydr oxyet hyl cel | ul ose For the run nunbers 15/2/03 and 15/2/04 the
barrel tenperatures in the second, third and fourth sections were
55[err]C,°~ 75[err]C, 105[err]C. . For the remainder of the runs the

barrel tenperatures were 65[err]C, 85[err]C and 115[err]C

31 Table 7 outlines the operating y.
characteristics measured. The vvater fee ?ﬁﬂﬂhés truggg ‘\Eﬂ‘ﬂé%zed

al one, was wth the range of about 29-45% When glycerol was fed to- the

extruder in addition, the water was 7-22% of the total
REPLACEMENT SHEET

07 AUG 1997
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material, including water, fed to the extruder. It should be noted
that the firmess figures are probably |Iower than actual as we experienced
di-fficulty in rmaking the nmeasur.enents because of the smaller dianeter

t han normal of the rods. The screw configuration for these sanples was

g!zf 1E g;ﬂre]nt fromthe screw configurati on, use%g‘ag{in}tg%h%re?y'6%398%&61?8595'

REPLACEMENT SHEET

Fig.2.
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EXAMPLE 10 A series of runs were carried out with inorganic fillers
usi ng.a Baker Perkins MPF 50 extruder. The barrel tenperature along the
fi-ve sections |l eading towards the die end section were 50[err]C,

65[err]C, 750C, 85[err]C and 95[err]C, respect ivel y. Each bl end
used the basic fornulation, on te dr L, ght LS, oOf
65% i norganic filler, 10% starch, a§|20% ﬁﬂﬁaeslhee{/-\%e}(—:\gﬁﬁgﬁhz

of 12% hydr oxypropyl cel | ul ose and 8% car boxynet hyl cel | ul ose and 5%

the inorganic fillers and the phyS| racteristic "EX“H"‘H'd-G
products 07 8401

glycerol. Water was further supplied to the extruder E%‘g‘{r““err‘
runs the inorganic filler conpri sed ure of mate FLAC W’Eﬁ"fﬁHEETO
Fagem:

.....




are given in Table 8 bel ow. 34 [err]

35 EXAMPLE 11 A further series of runs
was carried out on the sane extruder and under the sane barrel conditions
as Exanple 10, using chal k and carbon as detail ed bel ow

: 4 Substitute sheet - 6 August 1997




Wei ght Materi al

Run Run B Run C
80 *71 Carbon
Starch

Hydr oxypr opyl - cel | ul ose
Car boxynet hyl - cel | ul ose
5 5 5

barrel. The physi cal
Tabl e 9 bel ow.
Ci rcunference

() (M WG)

(% dry wei ght basis)

Run D Chal k - -

5

characteri stcs of the extruded rou are
REPLAGEEN T

10
12

8

Pressure Drop D e lzg &rew Speed

(nmm

65 70 - -
- 15

g2 9
1 Subs@tute sheet : 6 ;%;uglé%tr ?)?97
Water was further fed to the extruder

gf__;

TABLE 9

(rpm

i e e e -2 T




A 70. 2 1600 24.51 231 B 69. 5 1700 24. 24
390 C 71.1 2660 22.48 NM 6.5 225 D
69. 6 1450 24. 08 NM 5.0 225 36

CLAIMS 1. An extruded filtration material conprising 0-90%

6 Substitute sheet - 6 August 1997
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pl astics material, 1-100% water-sol ubl e pol ysacchari de expansi on

medi um 0-50% bi nder, all on a dry wei ght basis of the extruded
filtration material, and water, said extruded filtration material -
having a cellul ar structure as a result of vaporisation to steam of at
| east- a portion of said water upon exgrusi aid

pl astics material not being fused wt cghb%ftlt 5}0 6 @g@.&t To07°

pol ysacchari de expansi on ned|un1and sald extruded filtration mat er] al
bei ng degradabl e, all wat er bIe wat er di sper

bei ng di ssol ved or dlspersed a e non- wat er s_Iy@pgN@ﬂﬂE

non-wat er di spersible conponents no n1ng a fused o

amal gamation. 2. An extruded.flltratlon material accpr |?p7 gycmﬁﬂn11
wherein said filtration material is tobacco snoke



filtration material. 3. An extruded ¥H1ktghﬁé}~9}_\ TT.Eh\ i al {%@C{ﬁ '%Phg to

daimi1 or 2. wherein. sakg--pasti cs Ngieh dne ofr notré“of 't he
group conprised df REBI ACFMESE ﬁi@ﬁﬁai e, potypr cpy. ere; pol yet hyl ene or
pol ystyrene. 4. ftrati onqggat erial accordi ng Substkwiershbet
wherein said cell $ del |l ul ose acetate fl ake.g May 1998
37 5. An extr] rijal according to any one of C ai s
1, 2, 3 or 4, whe ccharlg

1. An extruded filtration material comprising plastics
material, water-soluble polysaccharide expansion
medium, a binder and water, the melting point of the
plastics material being greater than the operating
temperature at the operating conditions of the
extrusion process, wherein the extruded filtration
material is degradable, as defined hereinabove.

2. An extruded filtration material consisting of 50-100%
water-soluble polysaccharide expansion medium, 0-50%
binder, 0~25% plasticiser, all being on a dry weight
basis of materials fed to the extruder, and water,
whereby the extruded filtration material is degradable,
as defined hereinabove.

3. An extruded filtration material according to Claim 1,
wherein said plastics material is one or more of the
group comprised of cellulose acetate, polypropylene,
polyethylene or polystyrene.

4, An extruded filtration material according to Claim 3,
wherein said cellulose acetate is cellulose acetate
f£lake. |

5. An extruded filtration material according to any one of
Claims 1, 2, 3 or 4, wherein said filtration material
is tobacco smoke filtration material.

6. An extruded filtration material according to any one of
the preceding claims wherein said polysaccharide

expansion medium is starch.

O R




expansi on nmedi um.i

. r-chr AR W r pih materi él accordi ng
to dai'm5, eREPl[‘A(ﬁ‘M@ISS%Eﬁh KE:? iimA}A“” E%rh Trrai ze starch, a
starch having a hi ghe ""Lose Enw. anyl opectin or a
chemcally nodified sf& 7mgoAH éxt rgl;ded filtration matgibstituts sReést Ng
to any one of th |I’f’d laifns, wherein the binder ifg qBHogor e
of the group conprjlsi! -ost c tbi nder, a pectin or an al gi nate.
8. An extruded filftration rrat rial @ccordi to any .o of ai
Lo 7, wher i fr saALRRER ﬁ&%m o mebagial SBbesAing. so (cIEtR,
pl asticiser. 9. rud | trati on materlal acco o] 8
wherein the pl ast |§ag s ?r% soP ?h(? of dﬁ%g%%”sgﬁﬁﬂ]

glycerol, a sugars@gr& h‘ﬂ&ﬁ&%@“a higher proportxon of amylose than

amylopectin or a chemically modified starch.

8. An extruded filtration material according to any one of
the preceding claims, wherein the binder is one or more
of the group comprising a cellulosic binder, a pectin
or an alginate.

9. An extruded filtration material according to Claim 1,
wherein said filtration material further comprises O0-
25% of a plasticiser.

10. An extruded filtration material according to Claim 2 or
8, wherein the plasticiser is one or more of the group
comprising glycercl, a sugar or a humectant.

11. A process according to Claim 10, wherein 1-35% by
weight of water is fed to the extruder, as a weight
basis of materials plus water fed to the extruder.

12. An extruded filtration material according to Claim 2,
wherein the moisture content of said filtration
material is in the range of 18.4% - 26.2%.

13. A process of making an extruded filtration material,
wherein plastics material, water-soluble polysaccharide
expansion medium, binder and water are mixed together,
and extruded through the exit orifice of an extruder
die, the plastics material being éelected so that the
melting point <thereof is above the operating
temperature of the extrusion process at any particular

operating pressure, the water or a portion thereof

AR




10. A process of.making an extruded fi wherein 0-90%

pl astics material, >igdlHAsagehal | de  expansi on

medi um  0-50% bi n eREPLWMm APED matefrials fed to the
extruder, and are m xed fodetdger, ed tSubatighte SteeedXi t
orifice of an extru r dqe& MAYD®A8caondi tions of heat, shemm qiggs
pressure such that ijmedi ately uponjertergence fromthe exit die of the

der th ion th
Cher oby cr cat | ng vePAriBdna: & sheam: REBS, exERup1Sh A . AE BERREA Leube ng
of the extridtViaea o pebditt “SpdBig" 1R 38a°CheErifable, as

defined hereinabove.

14. 2 process of making an extruded filtration material,
wherein only 50-100% water-soluble polysaccharide
expansion medium, 0-50% binder and 0-25% plasticiser,
all being on a dry weight basis of material fed to the
extruder, and water are mixed together and extruded
through the exit orifice of an extruder die, wherein
the extruded product is cellular and degradable as
defined hereinabove.

15. A process according to Claim 13, wherein said plastics
material <comprises about 80% by weight, said
polysaccharide material comprises about 15% by weight
and the binder material comprises about 5% by weight of
the dry materials fed to the extruder, and said water
is in the range of 8-20% by weight of the total
material, including water, fed to the extruder.

16. A process according to Claim 13, wherein said plastics
material is present within the range of 55-75%, said
polysaccharide material is present within the range of
20~35% and said binder material is present within the
range of 5-15% on a dry weight basis of the materials
fed to the extruder, and said water is within the range
of 8-20% by weight of the total material, including
water, fed to the extruder.

17. A process according to Claim 13, wherein said plastics

material is within the range of 65-95%, said

A




38 that the nelting point there flﬁlgbabmgﬁ T—oper at i ng

tenperaturée of the e mgmﬁm‘ operating
t

pressure, whereby th ni cal effect of

bei ng degradabl e, th¢ Jater S5l ¢ vater dispersi
of diﬁﬁéA’MQEf%aaF %g)non wat er sol ubl glﬁ! §% ?@lg
f

bei ng di ssol ved
di spersi bl e conponenfs {not formng ised or nelted

11. A process accordling to Clarm10, herein said plasti cs mat eri al
conpri ses about P ch}ridﬁelmgme!'iﬂﬁalieﬁ withjn| ykhe crhangee ofat br3sd
conpri ses about 15% by wei ght and the binder material conprises about

5% by wei ght of and said dpindan e?#fa?%i’#]ediﬁowiﬁﬁlﬁxﬁpﬁdé'rangénd’fsa*ﬂl%ter
on a dry weight basis of the materials fed to the

extruder, and said water is within the range of 8-15%
by weight of the total material, including water, fed
to the extruder.

18. A process according to any one of Claims 13, 15, 16 or
17, wherein said plastics material is any one or more
of the group comprising cellulose acetate,
polyethylene, polypropylene and polystyrene.

19. A process according to any one of Claims 13-18, wherein
said polysaccharide material is any one or more of the
group comprising maize starch, starch having a higher
proportion of amylose than amylopectin, rice starch,
tapioca starch and chemically modified starches.

20. A process according to any one of Claims 13-18, wherein
said binder material is one or more of the group
comprising cellulosic binders, pectins and alginates.

21. A process according to Claim 13, wherein said
filtration material further comprises 0-25% of a
plasticiser on a dry weight basis of materials fed to
the extruder.

22. A process according to Claim 14 or 21, wherein said
plasticiser 1is selected from the group comprising
glycerol, sugars and humectants.

23. A process in accordance with Claim 14, wherein if 100%

water-soluble polysaccharide expansion medium is fed to

S
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is in the range of 8-20% by wei
water, fed to the
sai d plastlcs

pol ysacchari de matler i present
bi nder material istp eqeﬁntﬁﬁd ﬁ%gn t range of 5-15% on g a& ?g
basis of the materials the extruder, and said vvater I n
t he range of vvel ght of{the total material . includi ng

water, fed to thﬁa\ 2t rewtrudeng ¢ [REXAE 186 o LEPRETREULR | 48 109PWHER ei n
sai d pI astics [ within the range of 65-95% sai d
pol ysacchari de mlsl?‘ér al is wthin the range of 1-35% and sai d bi nder

mierial isuithyn ile 1ange of 1488, witR"cfaflV11%0 e PARhSESln H2

ht of |t meistgkg~—~~—raterial, including
: pr@gﬁg@é 3riz—:g‘;f—""tb Cl ai m 10, wherein
sqnt Wi e of 55-75% said
th|46 t he range of Su%gt§t§§%tsa' d

35% by weight of water is fed to the extruder on a
weight basis of materials plus water fed to the
extruder.

25. A process in accordance with Claim 14, wherein 5-50% by
weight of water is fed to the extruder on a weight
basis of materials plus water fed to the extruder.

26. A degradable smoking article comprising a degradable
smoking material enwrapped in degradable wrapping
material and a degradable filter comprising extruded
filtration material enwrapped in degradable wrapping
material, said filtration material being produced by a
process in accordance with any one of the Claims 13-25.

27. A tobacco smoke filter element comprising a rod of
extruded filtration material, the rod of <filtration
material being degradable and being produced by a
process in accordance with any one of Claims 13-25.

28. A tobacco smoke filter element according to Claim 27,
wherein the filtration efficiency of the extruded
filtration material is substantially constant over a
pressure drop of 30-120mm W.G. per 20mm length of rod.

29. An extruded filtration material comprising inorganic
material, a water-soluble polysaccharide expansion
medium, a binder and water, the filtration material

being degradable.

RN B



39 .. extruder
wei ght of the tota
14. A process acco
present within the
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S Within the range of 8-15% by
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32.

33.
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an extruded filtration material

according to Claim 29, wherein inorganic material,
water-soluble polysaccharide expansion medium, binder
and water are mixed together, and extruded through the
exit orifice of an extruder die, the inorganic material
being selected so that the melting point thereof is
above the operating temperature of the extrusion
process at any particular operating pressure, the
extruded product being cellular and is degradable.

An extruded filtration material according to Claim 29,
wherein said inorganic material is comprised of one or
more of the group consisting of vermiculite, alumina,
aluminium hydroxide, carbon, chalk, Metaspheres 50
(Trade Name), aluminosilicates, such as Garolite (Trade
Name), and Trihyde (Trade Name).

An extruded filtration material according to Claim 29,
wherein said inorganic filler material comprises 60-85%
by weight, said polysaccharide expansion medium
comprises 5-20% by weight, said binder comprises 5-25%
by weight, of dry materials fed to the extruder.

An extruded filtration material according to Claim 29,
wherein plasticiser in an amount of 3-10% is further

supplied to said extruder.

andipaid water is presient within the range of 5 to 50%



N
including water, fed to the extruder. 15. A process s ac/eer*dulg to any one

of €.ainms 10-14, wher ei n sai d plastics naterldfehs aﬁy orie or nore of

t he group conpr|5|ng cel | ul ose acetate, ° polyethylene

pol ypropyl ene and pol ystyrene. 16. A process cordin one

Claims 10-15, wherein \ol ysacchari degﬁ?& H*@ﬁ% %J%—&B—m} re
of ..t he gr uBEEdM&MENhé e starche starch having a hi gher
proportion of ch ttram—amyTlogectin, rice starch, t api oca starch
and chem caIIy Qlaadyﬁﬁt &fhgs.y 17. A process according to any one of

Cl ai ns 10- 16, el n saia binder material is one or nore of the group
conprising cell rc-binders, pectins and al ginates. 18. A process
according to any one of C aims 10 18, GhRBIMEN said filtration materi al

further conprises—0-25% of a

1. An extruded filtration material comprising 0-90%
plastics material, 1-100% water-soluble polysaccharide
expansion medium, 0-50% binder, all on a dry weight
basis of the extruded filtration material, and water,
said extruded filtration material having a cellular

G structure as a result of vaporisation to steam of at
least a portion of said water upon extrusion of said
material, said plastics material not being fused with
itself and/or the polysaccharide expansion medium and
said extruded filtration material being degradable, all
water soluble or water dispersible components being
dissolved or dispersed and the non-water soluble or
non-water dispersible components not forming a fused or
melted amalgamation.

2. An extruded filtration material according to Claim 1,
wherein said filtration material is tobacco smoke
filtration material.

3. An extruded filtration material according to Claim 1 or
2, wherein said plastics material is one or more of the
group comprised of cellulose acetate, polypropylene,
polyethylene or polystyrene.

4. An extruded filtration material according to Claim 3,

wherein said cellulose acetate is cellulose acetate

flake.

AT i
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piastjciser selectedﬂwikeﬁr“:;hgug, fup conpri sing gl ycerol, a
sugars or a hunectant erL ATV ( asi s of the materials fed to
the extruder. N 19. A degradable snoking article

conprising a degradabl tafial wr apped i n degr.ada
wWr appi ng mat er i filtergahﬁuﬁg%gﬁﬁﬂéﬂ R, 939
filstration materi al I n degradabl e wr appi ng material, said

filtration materi al wi th any one of Caims 1-9.

ing in accorda

5. An exﬁruded filter material according to any one of
Claims 1, 2, 3 or 4, wherein said polysaccharide
expansion medium is starch.

6. An extruded filtration material according to Claim 5,
wherein said starch is one or more of maize starch, a
starch having a higher proportion of amylose than
amylopectin or a chemically modified starch.

7. An extruded filtration material according to any one of

S the preceding claims, wherein the binder is one or more
of the group comprising a cellulosic binder, a pectin
or an alginate.

8. An extruded filtration material according to any one of
Claims 1 to 7, wherein said filtration material further
comprises 0-25% of a plasticiser.

9. An extruded filtration material according to Claim 8,
wherein the plasticiser is one or more of the group
comprising glycerol, a sugar or a humectant.

10. A process of making an extruded filtration material,
wherein 0-90% plastics material, 1-100% water-soluble
polysaccharide expansion medium, 0-50% binder, by
weight of the dry materials fed to the extruder, and
water are mixed together, and extruded-through the exit
orifice of an extruder die, under conditions of heat,
shear and pressure such that immediately upon emergence
from the exit die of the extruder the water or at least
a portion thereof vaporises to steam thereby creating
cells within the extrudate and a consequent swelling of

the extrudate, the plastics material being selected so

AR A
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20. A tobacco snoke, filt- {”g .% ising a rod of extruded
filtrmation material, I‘f&i%&d “ Eg ‘ on material being in
accordance with any' ohe UT”CI"""' to 9. 21. A tobacco snoke filter

el enment according to 80}‘3:’4‘:5; whefgi n t eflltra ff|C|en§of

t he extruded filgr tlon materialli § subst EEPEG\;S ﬁ%ciéai—’&/-ég;—ﬁ
pr.essure drop of 30-140 G per 20mmil engt h of rod. 22. An extruded
filtration material cdnprising_i nhorgani-¢ material, a water-soluble
pol ysaccharide expansion medi um a binder and water, the filtration
mat eri al betlat deheadebkéng 28inp phecess dfs redkivey e egpevaletng
filtration materi al according to Claim 22, wherein inorganic nmaterial,
wat er - sol ubl e potmmweo%xmmwwmmmrmmrat any particular

operating pressure, whereby the extruded product has

the technical effect of being degradable, the water
soluble or water dispersible components being dissolved
or dispersed and the non-water soluble or non-water
dispersible components not forming a fused or melted
amalgamation.

NS 11. A process according to Clgim 10, wherein said plastics
material comprises about 80% by weight, said
polysaccharide material comprises about 15% by weight
and the binder material comprises about 5% by weight of
the dry materials fed to the extruder, and said water
is in the range of 8-20% by weight of the total
material, including water, fed to the extruder.

12. A process according to Claim 10, wherein said plastics
material is present within the range of 55-75%, said
polysaccharide material is present within the range of
20-35% and said binder material is present within the
range of 5-15% on a dry weight basis of the materials
fed to the extruder, and said water is within the range
of 8-20% by weight of the total material, including
water, fed to the extruder.

13. A process according to Claim 10, wherein said plastics
material is within the <range of 65-95%, said
polysaccharide material is within the range of 1-35%
arnid said binder material is within the range of 1-15%

on a dry weight basis of the materials fed to the
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and water are m xed together, and extruded through the exit orifice of
an extruder die, the—tor ferl al bei ng selected so that the

mel ti ng point t her edf RERLA Emg&;ggvgﬁt1e operating tenperature of the
extrusion procds partli arsgoperating pressure, the

at
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24.. An extruded filltriation naterial laccording to daim 22, wher ei n
said inorganic materfial" 1S conprised qf one or nore of the group

conS|st|ng of vermculite, alumna,

exttruder, and said water is within the range of 8-15%

by weight of the total material, including water, fed
to the extruder.

14. A process according to Claim 10, wherein said plastics
material is present within the range of 0-50%, said
polysaccharide material is present within the range of
50-100% and the binder material is present within the
range of 0-50%, by weight of the dry materials fed to '

o/ the extruder, and said water is present within the
range of 5 to 50% by weight of the total materials,
including water, fed to the extruder.

15. A process according to any one of Claims 10-14, wherein
said plastics material is any one or more of the group
comprising cellulose acetate, polyethylene,
polypropylene and polystyrene.

16. A process according to any one of Claims 10-15, wherein
said polysaccharide material is any one or more of the
group comprising maize starch, starch having a higher
proportion of amylose than amylopectin, rice starch,
tapioca starch and chemically modified starches.

17. A process according to any one of Claims 10-16, wherein
said binder material is one or more of the group
comprising cellulosic binders, pectins and alginates.

18. A process according to any one of Claims 10-18, wherein
said filtration material further comprises 0-25% of a
plasticiser selected from the group comprising
glycerol, a sugar or a humectant, on a dry weight basis

of the materials fed to the extruder.
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alun1n|un1hydrOX|de carbon, chal k. Metaspheres 50 (Trade Nane),

al umsnosi |l i cates, syt et ak Thade Nanme), and Tri hyde (Trade
Nane). 25. An extfju égfé¢§W§trSﬂEKT iterial according to Claim 22,

wherein said |norgan|c_T|IIe TR rital} c@nprises 60- 85@6 b me|oht,
said pol ysaccharide AQWMT‘ difjum SHPOLY 51 2@ : gat ,
sai-d bi nder conprise -25@6 by-wgi ght, of dry naterlals fed to t he
extruder. 26. An ektruded filtration material according to Cl aim 22,
wherein plasticiser 0..anmunt-—-ef~3=10% i s further supplied to said

extruder. 19. A degradable smoking article comprising a degradable
smoking material enwrapped in degradable wrapping
material and a degradable filter comprising extruded
filtration material enwrapped in degradable wrapping
material, said filtration material being in accordance
with any one of Claims 1-9.

20. A tobacco smoke filter element comprising a rod of
extruded filtration material, the rod of f£filtration

W material being in accordance with any one of Claims 1
to 9.

21. A tobacco smoke filter element according to Claim 20,
wherein the filtration efficiency of the extruded
filtration material is substantially constant over a
pressure drop of 30-120mm W.G. per 20mm length of rod.

22. An extruded filtration material comprising inorganic
material, a water-soluble polysaccharide expansion
medium, a binder and water, the filtration material
being degradable.

23. A process of making an extruded filtration material
according to <Claim 22, wherein inorganic material,
water-soluble polysaccharide expansion medium, binder
and water are mixed together, and extruded through the
exit orifice of an extruder die, the inorganic material
being selected so that the melting point thereof is
above the operating temperature of the extrusion
process at any particular operating pressure, the

extruded product being cellular and is degradable.
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An extiruded filtrat: $aterial according to Claim 22,

wherein said inorganic material is comprised of one or
more of the group consisting of vermiculite, alumina,
aluminium hydroxide, carbon, chalk, Metaspheres 50
{Trade Name), aluminosilicates, such as Garolite (Trade
Name), and Trihyde (Trade Name).

An extruded filtration material according to Claim 22,
wherein said inorganic filler material comprises 60-85%
by weight, said polysaccharide expansion medium
comprises 5-20% by weight, said binder compriseé 5-25%
by weight, of dry materials fed to the extruder.

An extruded filtration material according to Claim 22,
wherein plasticiser in an amount of 3-10% is further

supplied to said extruder.
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