
1  ---------------------------------------------------------- Slim Cigarette
----------------------------------------------------------- Description The subject
invention relates to a slim cigarette, in  particular a cigarette with a
diameter of from about 4 mm  to about 7 mm. Slim cigarettes are known in
the art and commercially  available. WO 99/21445 discloses a slim
cigarette with a  smoke yield of at most 1 mg condensate and a
nicotine/con- densate x 10 strand yield ratio of > 1.0. This slim  cigarette
comprises a tobacco rod which is attached to a  filter with a (high
retention) tobacco-side filter element  and a (low retention) mouth-side
filter element. The mouth- side filter element contains a ventilation zone
which is  spaced at least 1 mm from the tobacco-side filter element.
Moreover, WO 99/21445 discloses an overall filter length of  25 to 30 mm
with the length of the mouth-side filter  element being between 13 to 18
mm. According to an aspect of the present invention, there  is provided a
filter cigarette comprising a rod comprising  a column of smokable
material, such as a tobacco rod  circumscribed by an air permeable
(porous) wrapper, for  example a cigarette paper, and a filter, said filter
comprising a tobacco-side filter element and a mouth-side  filter element,
said filter cigarette having a diameter of  from about 4 mm to about 7 mm,
yielding (from the main  stream smoke) a smoke yield of about 1 mg
condensate (tar)  or less, and yielding (from the main stream smoke) a
nicotine yield of about 0.2 mg or less, characterized in  



that the total length of the filter is from about 25 mm to  about 40 2  mm,
whereas the tobacco-side filter element has a length of  from about 10 mm
to about 25 mm and in that the tobacco- side filter element comprises a
ventilation zone. As used herein, the tobacco-side filter element is the
element of the filter which is located adjacent to and  attached to the
tobacco rod. The mouth-side filter element  is the element of the filter
which is located on the side  of the filter opposite the tobacco rod and,
thus, on the  side of the filter which comes into contact with the  smoker's
mouth. Preferably, the filter cigarette of the present  invention has a
diameter of from about 5 mm to about 6 mm.  Preferably, the filter
cigarette of the present invention has a nicotine yield of about 0.1 mg or
less.  Preferably, the overall length of the filter is from  about 25 mm. to
about 35 mm. Preferably, the tobacco-side -filter element has a  length of
from about 15 mm to about 25 mm. The slim cigarette according to
embodiments of the  subject invention allow relatively high packing or
filling  densities of above about 200 mg/cm3. Furthermore, the  cigarette
according to embodiments of the present invention  does not require the
addition of expanded tobacco but,  nevertheless, provides a low smoke
yield of at most l mg  condensate (in the mainstream smoke) and. a
nicotine yield  (in the mainstream smoke) of at most 0.2 mg, preferably of
at most 0.1 mg. However, if desired, relatively low amounts  of expanded
tobacco may be added. The amount of expanded  



tobacco in a cigarette according to embodiments of the  present invention
preferably is below about 20 percent of  the total tobacco amount in the
cigarette. The degree of ventilation is, as a rule, above about  60 percent
and preferably above 70 percent. In particular,  the degree of ventilation is
between about 70 percent and  about 2  95 percent and most preferably
between about 80 percent and  about 85 percent. It has been found that
the slim cigarettes according  to embodiments of the subject invention
may be made with a  lower degree of. ventilation, as compared to the slim
cigarettes disclosed in WO 99/21445. Because of the lower  degree of
ventilation, the slim cigarettes according to  embodiments of the subject
invention can be easily ignited  and also provide the consumer with more
taste per puff. Any kind of conventional~ tobacco, preferably fine cut
tobacco (such as Burley, Maryland, Flue Cured or Oriental  tobaccos and
mixtures thereof) can be used for making the  slim cigarettes according to
embodiments of the subject  invention. As discussed above, expanded
tobacco can be  added, however, preferably only in amounts of less than
about 20 percent of the overall amount of tobacco, and even  more
preferably no expanded tobacco is added at all. The  tobacco is then
wrapped into an air permeable wrapper, such  as conventional cigarette
paper. For example, this may be  done as known on commercial (high
speed) cigarette makers  on which the resulting endless tobacco rod is cut
into the  desired length and then attached to the filter. The  conventional
cigarette paper comprises cellulose, an  



inorganic filler and a burning additive, and has a porosity  of about 10
Coresta units co about 100 Coresta units,  preferably of about 20 Coresta
units to about 60 Coresta  units. Preferably, the resulting tobacco rod has
a packing  density of above about 200 mg/cm3, in particular of above
about 220 mg/cm' and most preferably of above about 240  mg/cm3. Any
conventional filter materials known in the art may  be used for the filter
elements of the slim cigarettes  according to embodiments of the subject
invention. WO 2006/082161 PCT/EP2006/050486  4 Preferably the
mouth-side filter element is made from  cellulose acetate. Preferably, the
tobacco-side filter element is made from  paper, in particular crepe paper,
high efficiency cellulose 5 acetate fibers, a mix of cellulose and cellulose
acetate, or  other known materials having a high particle removal
efficiency. The tobacco-side filter element may also include  adsorbing
materials such as activated carbon. In one preferred embodiment the filter
of the slim  10 cigarettes according to the invention is comprised of only
two filter elements, namely the mouth-side filter element and  the
tobacco-side filter element. In another preferred  embodiment one ore
more, in particular, one additional filter  element may be present. Thus, a
middle filter element may be 15 present which is located between the
mouth-side filter  element and the tobacco-side filter element. The middle
filter element may be made of cellulose acetate, charcoal,  cellulose or
paper incorporating activated carbon. Preferably  the middle filter element
is made of cellulose acetate in 



20 which charcoal (or any other adsorbent material known in the  art) is
finely distributed. Alternatively the middle filter  element may be a cavity
which is filled with activated carbon  or other adsorbent or absorbent
materials suitable for use in  smoking articles. The preferred loading of
carbon (or other 25 adsorbent material) is between about 5 mg and about
50 mg.  In a further preferred embodiment the tobacco-side  filter element
or the middle filter element, or both elements  may contain flavor release
agents such as flavored cellulose  thread, sepiolite, molecular sieves or
activated carbon 30 impregnated with flavors. In the case of triple filters a
ventilation zone may  also be located on the middle filter element (in
addition to  the ventilation zone on the tobacco-side filter element). WO
2006/082161 PCT/EP2006/050486  5 The double, triple or multiple filters
used in the slim  cigarettes according to the invention can be prepared in
conventional and well-known ways. Thus, each of the filter  materials is
processed on conventional (high speed) filter 5 makers into endless filter
rods which are then cut to the  desired length. The resulting cut filter
elements are then  brought in the desired sequence and combined to
each other by  wrapping into conventional filter wrapping paper or plug
wrap  yielding preferably a filter rod which has twice the length 10 (or
multiples thereof) of the final filter and in which the  mouth-side elements
of the final filters are adjacent to each  other. If desired, more than one
layer of filter wrapping  paper may be used. Thus, for a "double-length"
filter, the  sequence of filter elements within that filter rod may be: 15
tobacco-side filter element, optionally middle filter  



element, mouth-side filter element, mouth-side filter  element, optionally
middle filter element, tobacco-side  filter element. These filter rods are
then attached on each  side with the above-described tobacco rods using
(high speed) 20 cigarette makers in conventional ways. The attachment is
achieved by wrapping the filter rod and the tobacco rod with  conventional
tipping paper such that the tipping paper covers  the filter rod completely
and overlaps to a small extent, for  example about 5 mm, with the tobacco
rod. Cutting the 25 resulting product in the middle leads to the final slim
cigarette according to the invention. As mentioned above, the ventilation
zone is located. on  the tobacco-side filter element. Consequently, the
mouth-side  filter element is not ventilated, that is it does not 30 comprise
a ventilation zone. This may be achieved by using  for the mouth-side filter
element a filter wrapping paper or  a tipping paper which is substantially
non-porous or air WO 2006/082161 PCT/EP2006/050486  6 impermeable.
Such paper has a porosity of 5 Coresta units or  less. The
above-described ventilation zone of the tobacco-side  filter element is
preferably made by providing perforations 5 on the tobacco-side filter
element. These perforations may be  achieved, for example, either by
perforating the tipping  paper before attaching the filter to the tobacco rod
or by  perforating the filter of the filter cigarette on-line. The  ventilation
zone and the holes resulting from perforation 10 allow surrounding
ambient air to enter into the filter and  dilute the mainstream smoke when
the smoker draws on the  cigarette. According to the subject invention it is
preferred  



that the tipping paper used for attaching the filter to the  tobacco rod is
laser perforated before it is wrapped around 15 the filter element
(so-called off-line laser perforation).  These perforations are arranged in
discrete zones in such a  way that these zones are located on the
tobacco-end filter  element when joining the filter to the tobacco rod with
said  tipping paper. The filter element underneath the tipping 20 paper
with its ventilation holes needs to be wrapped in  highly porous filter
wrapping paper. Such a highly porous  filter wrapping paper has a porosity
of between about 8,000  Coresta units to about 50,000 Coresta units,
preferably  between about 12,000 Coresta units to about 30,000 Coresta
25 units and may be made of cellulose. This highly porous filter  wrapping
paper can also be used for wrapping the mouth-side  filter element, and
optionally the middle filter element,  provided that the tipping paper as
such (without the laser  perforations) is sufficiently non-porous. 30 The
ventilation zone is preferably made of a  circumferential ring around the
tobacco-side filter element  with a width of from about 2 mm to about 5
mm, preferably  from about 3 mm to about 4 mm. This ring can be made
of a WO 2006/082161 PCT/EP2006/050486  7 plurality of single
perforations forming one ore more, for  example two, three, four, six, or
eight separate lines of  perforations. Preferably the first row of the
ventilation  zone is at least about 1 mm away from the adjacent filter 5
element (typically the mouth-side filter element or the  middle filter
element). This gap of at least about 1 mm  avoids that minor irregularities
during the manufacturing  process of the filter could lead to the ventilation
zone  



being located not exclusively on the tobacco-side filter 10 element but
partially on the tobacco-side filter element and  the adjacent filter element.
Preferably the center of the ventilation zone is located  about 5 mm to
about 15 mm, preferably about 7 mm to about 13  mm, in particular about
11 mm within the tobacco-side filter 15 element and downstream from the
contact area between the  tobacco rod and the tobacco-side filter element.
As described above, the length of the overall filter  (comprised of two,
three or more filter elements) is about 25  mm to about 40 mm, preferably
about 25 mm to about 35 mm and 20 in particular about 26 mm to about
29 mm. An overall length  of about 25 mm to about 40 mm is preferred for
triple or  multiple filters. A length of about 25 mm to about 35 mm is
preferred for double filters. The length of the tobacco-side filter element is
about  25 10 mm to about 25 mm, preferably about 15 mm to about 25
mm  and in particular about 15 mm to about 20 mm. The length of the
mouth-side filter element is  preferably about 10 mm to about 15 mm and
in particular about  11 mm to about 13 mm. 30 The length of the middle
filter element is preferably  about 5 mm to about 15 mm, in particular
about 5 mm to about  10 mm and most preferably about 6 mm to about 9
mm . WO 2006/082161 PCT/EP2006/050486  8 The following two
embodiments exemplify the subject  invention and are not to be construed
as a limitation  thereof. In the first embodiment the cigarette has a
diameter of  5 5.4 mm and an overall length of 97 mm. The overall length
of  



the filter is 27 mm . The tobacco-side filter element has a length of 16 mm
and is made of crepe paper with a resistance to draw of about  90 to about
120, preferably of about 105 mm/WG (water gauge). 10 It is surrounded
by a highly porous filter wrapping paper  with a porosity of about 24,000
Coresta units. The mouth-side filter element is located adjacent to and
attached to the tobacco-side filter element. The mouth-side  filter element
has a length of 11 mm and is made of cellulose 15 acetate with a
resistance to draw of about 40 to about 55,  preferably of about 50
mm/WG. It is surrounded by low-porous  or non-porous filter wrapping
paper with a porosity of less  than 6,000 Coresta units. Both filter
elements are joined  (wrapped) together with a highly porous wrapping
paper with a 20 porosity of about 24,000 Coresta units. The -filter is
attached to the tobacco rod by way of  tipping paper which has a length of
about 32 mm. Since it  covers the filter completely, it overlaps with the
tobacco  rod by about 5 mm. The ventilation zone in the tobacco-side 25
filter element is made of six parallel perforation lines  which are made
off-line by laser perforation. The width of  the ventilation zone is 4 mm and
its location is 9 to 13 mm  downstream from the contact area between the
tobacco-side  filter element and the tobacco column. The ventilation zone
30 provides a ventilation of about 80 to 85 percent, preferably  of about 82
percent. The total filter resistance to draw is  about 130 to about 210
mm/WG, in particular about 160 mm/WG.  The cigarette resistance to
draw is about 100 to about 140 WO 2006/082161 PCT/EP2006/050486  9
mm/WG, in particular about 120 mm/WG. The diameter of the  



filter itself is about 5.2 mm and slightly smaller than the  final diameter of
about 5.4 mm of the slim cigarette. This  difference results from the filter
wrapping paper and the 5 tipping paper. The second embodiment
corresponds to the first  embodiment, however, an additional middle filter
element with  a length of 7 mm and made of cellulose acetate with
charcoal  incorporated and finely dispersed therein. Thus, a slim 10
cigarette with a triple filter and an overall. length of 104  mm and a filter
length of 34 mm results. The tobacco used in both cigarettes is American
Blend  type with a packing density of 250 mg/cm3. For both embodiments
the puff number is 6 to 7, the  15 mainstream smoke yield is 1 mg
condensate (tar) and 0.1 mg  nicotine resulting in a nicotine/condensate
ratio of 0.1 (or  a nicotine/condensate x 10 ratio of 1.0). 20 WO
2006/082161 PCT/EP2006/050486  10 Claims  5 1. Filter cigarette
comprising - a tobacco rod which is circumscribed by a porous  wrapper,
preferably a cigarette paper, and - a filter, said filter comprising 10 - a
tobacco-side filter element and  - a mouth-side filter element, said filter
cigarette - having a diameter of about 4 mm to about 7 mm, - yielding a
smoke yield of about 1 mg condensate or  15 less and 



- yielding a nicotine yield of about 0.2 mg or less,  characterized in that -
the overall length of the filter is about 25 mm to  about 40 mm, 20 - the
length of the tobacco-side filter element is  about 10 mm to about 25 mm
and - the tobacco-side filter element comprises a  ventilation zone. 25 2.
Filter cigarette according to claim 1, characterized in  that the degree of
ventilation is between about 70 % and  about 95 % and preferably
between about 80 % and about 85 %.  3. Filter cigarette according to
claim 1 or claim 2, 30 characterized in that the mouth-side filter element
and the  tobacco-side filter element are both surrounded by at least  one
filter wrapping paper followed by a tipping paper and in  that the ventilation
zone of the tobacco-side filter element WO 2006/082161
PCT/EP2006/050486  is made by perforations in the tobacco-side filter
element  tipping paper and in that a porous tobacco-side filter  element
filter wrapping paper or porous tobacco-side filter  element filter wrapping
papers is/are provided. 5 4. Filter cigarette according to claim 3
characterized in  that the perforations in the tobacco-side filter element are
a plurality of perforations forming a circumferential ring  around the
tobacco-side filter element with a width of about 10 2 mm to about 5 mm,
preferably about 3 mm to about 4 mm.  5. Filter cigarette according to
anyone of claims 2 to 4  characterized in that the perforations are made by
off-line  laser perforation. 15 



6. Filter cigarette according to anyone of claims 1 to 5  characterized in
that it further comprises a middle filter  element between the mouth-side
filter element and the  tobacco-side filter element. 20 7. Filter according to
claim 6 characterized in that the  middle filter element comprises charcoal
which preferably is  distributed within the filtration material. 25 8. Filter
according to claim 6 or claim 7, characterized in  that the middle filter
element has a length of about 5 mm to  about 15 mm. 9. Filter cigarette
according to any preceding claim 30 characterized in that the tobacco rod
has a packing density  of above about 200 mg/cm3. WO 2006/082161
PCT/EP2006/050486  12 10. Filter cigarette according to any preceding
claim  characterized in that the tobacco used has an expanded  tobacco
content of below about 20 % and preferably of about  0 %. 


