
TOBACCO SMOKE FILTERS AND                           FILTER RODS THEREFOR
This invention relates to tobacco smoke filters    5    and filter rods
therefor, and is intended to provide a         filter which is more
environmentally friendly.                 According to the present
invention a tobacco         smoke filter or filter rod is provided with
means which         cause it to expand when it becomes moist to increase
10    the surface area of filter material exposed to the
environment.                 Thus, the discarded butt of a filter tip will
expand when it rains thus causing it to expose a bigger         area of
filter material to the environment, preferably   15   by opening up.  This
process will enhance the rate of biodegradation of the filter material by
natural         processes in the environment and by naturally occurring
organisms.                 In a preferred construction the means causing
20    the expansion are provided by a substance which expands         upon
absorption of moisture being incorporated within         the filter or rod.
The construction can be arranged so that when         the filter or rod
expands upon absorption of moisture   25   by the substance, the cigarette
tipping paper (i.e. the         wrapping which surrounds the filter in the
made-up         cigarette) is broken open.                 Various
substances can be used, for example         polyacrylates, polyacrylamides
and polysaccharides, the   30    latter including chitin, agar or cellulose
derivatives.                 The substances can be incorporated in various
ways, for example, the substance can be incorporated         into the
material from which the filter is made. Thus,         the material can be
incorporated into tow during   35    manufacture thereof.
Again, the substance could be added during         construction of the
filter or the filter rod, for         example by adding the substance as a
paste or         suspension with a plasticiser, or it could be applied     



2              to the tow or web as a paste or suspension as part of a
separate process during filter manufacture. Another             alternative
method of incorporating the substance is to             apply it to the tow
or web as a dry powder during        5    manufacture of the filter or of
the rod.                     A rod incorporating the substance is then cut
to length for incorporation in a filter in the usual             way.
If desired the substance can be added to the       10    filter by
incorporating it within a discrete             compartment in the filter,
such as a longitudinal             cavity in the made-up filter or, if the
filter is of a             multiple type, in a cavity between two segments
of             filter material. 15            The filter materials can be
various kinds, for             example tow or web formed from cellulose
acetate,             paper, cellophane, biodegradable polyester or a
combination of two or more of these.                     The invention also
includes a filter smoking       20    article of which the filter is
provided with means to             cause it to expand when it becomes
moist.                     The invention can be performed in various ways
and three embodiments will now be described by way of             example
and with reference to the accompanying drawings       25    in which:
Figure 1 is an isometric diagrammatic view of a             cigarette end
with a dry filter tip in which a             substance to cause it to
expand when wet is             incorporated into the material from which it
is made;       30            Figure 2 is a diagrammatic isometric view of
the embodiment shown in Figure 1 when it has been in             contact
with water;                     Figure 3 is an isometric view of another
form             of filter tip in which the substance which causes it to
35    expand has been added during manufacture of the tip          



3        itself; and               Figure 4 is an isometric view of another
construction according to the invention.               As shown in Figure 1
a cigarette end  5    incorporating the invention has a filter tip
indicated       by reference numeral 1 and comprises an outer cigarette
tipping paper 2 which unites the filter tip 1 to a       tobacco rod 5 to
form a cigarette. Filter material 3       encased by a plugwrap 4 is made
from a tow or web to 10    which a substance has been added as a dry powder
during       manufacture of the  filter. The substance which has       been
added expands when wet and can, for example, be a       polyacrylamide or a
polysaccharide, including chitin,       agar or cellulose derivatives. 15
Alternatively the substance can be added as a       paste or suspension
with a plasticiser, or be applied       to the tow or web as a paste or
suspension as part of a       separate process during filter manufacture.
Figure 1 shows the butt of the cigarette after 20    it has been smoked and
the tobacco rod 5 has been       burned down leaving only ash 6. Although
shown in this       way it will be appreciated that sometimes a filter tip
can become completely disconnected from the tobacco rod       after smoking
and the butt has been discarded. 25            Figure 2 shows the effect of
moisture, for       example in the form of rain, on the discarded butt, due
to the moisture soaking through the tipping paper 2 and       plugwrap 4 or
from the exposed end by capillary action       into the filter material.
The substance which expands 30    when it becomes wet has been affected and
has caused       expansion of the filter material sufficiently to break
open the tipping paper 2 and plugwrap 4 and expose a       greater area of
the filter material 3 to the       environment thus enhancing the rate of
biodegradation 35    of the filter material by natural processes in the



4        environment and by naturally occurring organisms.
Figure 3 shows a construction of a filter tip       which is what is
usually referred to as a multiple       filter and comprises two segments 8
and 9 held together  5   by a plugwrap and overwrapped by a tipping paper
10.       The elements are shaped to form a common internal       chamber 7
in which is located the substance which       expands when it absorbs
moisture.               Figure 4 shows an alternative construction of a 10
multiple filter in which the substance which expands is       held in a
discrete centre segment 11 held between two       segments 12 and 13 of a
triple configuration.               In both the above constructions shown
in       Figures 3 and 4 the effect of the substance when 15   moisture
soaks into the filter tip is similar to that       described with regard to
the construction shown in       Figures 1 and 2.               The
invention also includes a smoking article,       for example a cigarette or
cigar, incorporating a 20    filter tip of the kind set forth above.
EXAMPLE               Filter rods 7.83 mm in diameter were prepared
on a conventional filter making machine by drawing,       blooming and
compressing within 150K plugwrap 25    1.5Y/46,000 cellulose acetate tow
onto which had been       applied randomly after blooming a cross-linked
polyacrylate polymer in the form of dry granules of       average diameter
0.45 mm, sold under the Trade Name       Supergel (Chempak Products,
Hoddesdon, Hertfordshire, 30    England).  The granules were applied at a
rate of 48 mg       per 120 mm length of filter rod; and the weight of
polymer per individual 20 mm filter plug was thus       approximately 8 mg.
The rod is encased conventionally in a plugwrap 35    and is cut to length
for individual filters.                              In other experiments,
the amount of polymer per       filter ranged from 4 to 80 mg.  In no case
did the       presence of the polymer influence the performance of 



the filter in removing particulate matter from smoke  5    nor did the
passage of smoke through the filter cause       detectable swelling of the
included polymer.               The filters were conventionally assembled
to       tobacco rods to form cigarettes.  The filter length was       20
mm and the amount of polymer per individual filter 10   was approximately 8
mg.  When smoked butts with filters       containing polymer were placed in
water, swelling of       the polymer, leading to expansion and disruption
of the       filter, took place within fifteen minutes.               In
environmental trials in which smoked butts 15    containing polymer were
placed on soil and exposed to       the weather, swelling of the gel took
place within a       week of rainfall leading to rupture of the wrapping
layers of paper and opening up of the cellulose acetate       matrix to the
environment. 20            Finally, the substance can act as a carrier for
enzymes or precursors of enzymes which may be       immobilized and act to
degrade the filter material or       to encourage colonization of
microorganisms which will       degrade it, thus in either case further to
accelerate 25    the biodegradation of the filter.            CLAIMS:   1.
A tobacco smoke filter or filter rod therefor  (hereinafter "filter")
including means which expands when it becomes moist, the filter being
enwrapped in a  filter wrap, the expansion being such as to break open  the
wrap.   2.     A filter according to claim 1 wherein the means  is a
particulate swellable substance.   3.     A filter according to claim 1
wherein the means  is a polyacrylate polymer.  



4.     A filter according to any preceding claim  wherein the means is a
swellable substance distributed  throughout filter material of the filter.
5.     A filter according to claim 4 wherein the  substance is in
particulate form.   6.     A filter according to any one of claims 1 to 3
wherein the means is a swellable substance contained in a discrete
compartment in the filter.   7.     A filter according to any one of the
preceding  claims arranged so that the surface area of filter exposed to
the environment increases when the means  becomes moist.
7  8.      A smoking article incorporating a filter  according to any one
of the preceding claims.   9.      A smoking article according to claim 8
which is  a cigarette.   10.     Use of a moisture expandable material in a
tobacco smoke filter or filter rod therefor for  enhancing the
biodegradeability thereof.    


