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Abstract:

The invention relates to a nano-embossed tipping paper (1) which comprises a coating layer (2)
containing nitrocellulose or ethyl cellulose, wherein the coating layer (2) is either a clear coating
layer or a coloured coating layer and is provided with a nanostructure by means of mechanical
embossing.
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Ti ppi ng Paper With Nano-Embossing

The i nvention relates to a mouthpi ece |ining paper with nano-
embossi ng.

The i nvention relates in particular to mouthpiece |ining paper
for cigarettes and heat-not-burn consumer articles or, in
general, for mouthpi eces of aerosol - generati ng consumer

articl es.

The mouthpi ece |ining paper, often referred to as "ti pping
paper" or "tipping" for short, is that part of the aerosol-
generating consumer article that is touched by the person's |ips
when smoking a filter cigarette or when heati ng the heat-not-
burn consumer article. The mouthpi ece |ining paper envel ops the
filter part and usually also protrudes slightly in the

| ongi tudi nal direction of the consumer article into the

| ongi tudi nal region of the tobacco rod or the aerosol - generating
substrate and there envel ops the cigarette paper or the wrappi ng
materi al of the aerosol -generati ng substrate.

The mouthpi ece lining paper is in most cases actually a paper,
but it can also be a foil or a composite material made of
several layers of different materials.

The mout hpi ece |ining paper often has a printing. For exampl e,
this printing can be an imitation of cork. However, mouthpi ece
l'ining papers are al so used which are white in the area that is
touched by the |ips.

In order to increase the resistance of the mouthpi ece |ining
paper to moisture, it is known to provide a so-called |ip-

rel ease coating in any area of the mouthpi ece |ining paper which
is touched by the |ips.

It is known to form a col oured printing, in particular cork
printing, by means of a coloured | acquer and to additionally
apply a |l acquer over this coloured |acquer. This additi onal
lacquer is known as |lip release lacquer. In addition, it is
known to first apply a clear |acquer to a white mouthpi ece
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l'ining paper and then an additional lip release | acquer, which
can al so consist of an additional |ayer of the clear |acquer.
Anot her known embodi ment is to first print the mouthpi ece |ining
paper with a non-film-forming printing ink, apply a clear

| acquer over this printing and apply an additional |acquer |ayer
for the lip rel ease effect over the clear |acquer.

The object of the invention is to i mprove the moi sture

resi stance or the water-repell ent properties of a clear |acquer
or coloured lacquer in order to create alternatives to the
application of an additional lip release |acquer.

To achi eve the object, a mouthpiece lining paper is proposed
whi ch has a clear |acquer layer or coloured | acquer |ayer based
on a nitrocellul ose | acquer or ethyl cellulose |acquer, the

| acquer | ayer being provided with a nano-structure by a
mechani cal embossi ng process.

The nano-structure in the clear |acquer |ayer or col oured
| acquer | ayer advantageously achieves a |otus effect or improves
the hydrophobi c effect of the |acquer |ayer

The nano-structure further achi eves optical effects whi ch make
counterfeiting of the mouthpi ece |ining paper more difficult.

Known methods are suitabl e for producing the nano-structure, as
is in particular disclosed in EP 2222711 B1.

From EP 2222711 Bl it is known to achi eve special optical
effects, which can be decorati ve and make imitation difficult.
This is done by forming a nano-structure in a layer of a
thermopl asti ¢ carbohydrate pol ymer, in particular a hydrophobic
starch ester. EP 2222711 Bl mentions cigarette paper as a
possi bl e application, but does not disclose a specific

i mpl ementation for carrying out the method on cigarette paper.
In technical jargon, the paper of a cigarette that envel ops the
tobacco rod is referred to as cigarette paper, the cigarette
general ly having an addi tional mouthpiece |ining paper which has
different properties from the cigarette paper.
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The nano-embossing is carried out, for example, at a temperature
of at least 90°C, in particular at least 100°C and a pressure of
1.5 bar.

The depth of the depressions in the nano-embossed structure can
al so be found in EP 2222711 Bl and is preferably in the range
from 10 nm to 1500 nm, particularly preferably 50 nm to 1000 nm
and in particular 75 nm to 800 nm.

The di stance between the depressions of the nano- embossed
structure is preferably in the range from 10 nm to 1500 nm,
particularly preferably 50 nm to 1000 nm and in particular 100
to 500 nm.

In the present invention, a continuous area is preferably

provi ded with the nano-embossed structure, which area extends in
the form of a band along an entire side of the mouthpi ece |ining
paper so that an annul ar region with a nano-embossed structure
is present on the aerosol -generating article. The individua

mi crostructures of the nano-embossed structure are preferably
close to one another or without gaps in order to obtain a

conti nuous area with improved water-repell ent properties.

The nano-embossing is preferably carried out on a conti nuously
movi ng band of mouthpi ece |ining paper, which is provided with
the nano-structure between two rollers (embossing roller and
counter-pressure roller) by transferring the embossi ng structure
of the embossing roller into the | acquer |ayer by means of heat
and pressure, with either the rollers being heated and/or the

| acquer | ayer being heated prior to embossing.

The present invention provides a suitable |ayer structure of the
mout hpi ece |ini ng paper, suitable | acquer compositions, and a
system for maki ng mechani cal embossing processes applicable for
the production of a nano-structured mouthpi ece |ining paper.

The term | acquer refers to a film-formi ng substance.

In a first embodiment, the lacquer is a clear |acquer which
hardens to form a transparent |acquer |ayer
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Particularly preferably, the clear lacquer is nitrocellul ose
| acquer.

The clear |acquer comprises nitrocellul ose or ethyl cellulose
and one or more solvents selected from the group of sol vents
compri sing: ethanol, ethyl acetate, isopropanol. The solvents
menti oned can be in the form of an aqueous solution, so that the
| acquer comprises nitrocellul ose or ethyl cellulose, an organic
sol vent and water. The cl ear | acquer can al so comprise effect
pigments (e.g. pearlescent, metallic, etc.).

The cl ear |acquer composition is preferably applied in an amount
of 0.25 g/m? to 2 g/m?, particularly preferably 0.5 g/m? to
1 g/m2.

The clear |acquer can also be in the form of a gl oss | acquer

whi ch contains effect pigments, for example in the form of
metal | i ¢ effect pigments, pearlescent pigments or interference
pi gments. The gl oss | acquer preferably comprises nitrocell ul ose
or ethyl cellul ose, effect pigments and one or more sol vents

sel ected from the group of sol vents comprising: ethanol, ethyl
acetate, isopropanol. The sol vents menti oned can preferably be
in the form of an aqueous solution, so that the | acquer
comprises nitrocellul ose or ethyl cellul ose, effect pigments and
an organi ¢ solvent and water

The gl oss | acquer composition is preferably applied in an amount
of 0.25 g/m? to 8 g/m?, particularly preferably 2 g/m? to
6 g/m2.

In a second embodi ment, the lacquer is a coloured | acquer which
hardens to form a col oured | acquer |ayer. The col oured | acquer

| ayer is preferably opaque. The col oured | acquer | ayer can be
designed in a bright colour, or in grey or bl ack.

The col oured | acquer comprises nitrocellulose or ethyl cellul ose
and col oured pi gments and one or more solvents sel ected from the
group of solvents comprising: ethanol, ethyl acetate,

i sopropanol . The sol vents mentioned can be in the form of an
aqueous solution, so that the col oured | acquer comprises
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nitrocel lul ose or ethyl cellul ose, coloured pigments and an
organi ¢ solvent and water. The col oured | acquer can al so contain
addi tives and/or fillers.

The col oured | acquer can al so comprise effect pigments (e.g.
pearl escent, metallic, etc.). The effect pigments can be, for
exampl e, metallic effect pigments, pearlescent pigments or

i nterference pi gments.

The col oured | acquer composition is preferably applied in an
amount of 0.25 g/m? to 8 g/m?*, particularly preferably 1 g/m? to
4 g/m2,

The coloured | acquer is preferably applied in the form of a
singl e-col oured coating on the surface. The coating can be
present as a band or a plurality of bands that are spaced apart
from one another.

The | acquer composition has a viscosity of 8 to 30 seconds, in
parti cul ar 10-25 seconds. The clear |acquer preferably has a
viscosity of 8 to 16 seconds, in particular 10-14 seconds. The
viscosity value is determined using a fl ow cup test with a cup
di ameter of 4 mm (1SO cup 4 mm according to EN I SO 2431 version
1993- 02- 15).

The clear |acquer or coloured |acquer is preferably applied by
gravure printing, in particular rotogravure printing.

The | acquer layer is preferably applied in one |ayer, |ess
preferably in two | ayers.

The application is preferably carried out directly on the base
paper of the mouthpi ece |ining paper.

The base paper preferably has a grammage of 30 to 60 g/ m?,
particularly preferably 30 to 50 g/ m2.

The | acquer is preferably applied to an untreated surface of the
base paper. The base paper is therefore preferably not coated.

| n one embodi ment, the coating takes place in the form of one or
more bands of coloured | acquer, which are present on white base
paper. The coated mouthpi ece |ining paper preferably has at
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| east one white area and one area with a coloured | acquer, these
areas preferably each running in the form of a band in the
circumferential direction of the aerosol - generati ng consumer
article.

The mout hpi ece |ining paper preferably has a | acquer application
whi ch mimi cs the appearance of cork.

As al ready described, the | acquer application can be a col oured
| acquer | ayer in one embodi ment.

In a second embodi ment the | acquer application can be a non-
film-formi ng coating or printing, for example in the form of a
coloured ink or printing ink, wherein clear |acquer is applied
over the coloured coating as descri bed above. The cl ear |acquer
| ayer is preferably present continuously over the entire
mout hpi ece |ining paper or registered to a band-shaped col oured
| ayer or several band-shaped col oured | ayers.

The nano- embossi ng takes place in the clear |acquer layer or in
the col oured | acquer | ayer.

The nano-embossing is preferably carried out over the entire
surface of the mouthpiece |ining paper or registered to a band-
shaped | acquer |ayer or several band-shaped | acquer | ayers.

The nano-embossing i s preferably carried out on an entire
surface independently of the col oured coating, since the nano-
structure is not or barely visible in white areas.

The | acquer is applied to a continuously movi ng material web of
the base paper. After the application, the material web is
preferably moved through a drying device.

Heating dryers, in particular hot air dryers and/or heated
rollers, are preferably used as drying devices. Less preferably,
infrared emitters can also be used alternatively or

addi tional | y.

After the |acquer layer has dried, the material web is rolled up
onto a bobbin or fed directly to the embossi ng device for the
producti on of the nano-structure. After the nano-structure has
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been produced, the material web is rolled up onto a bobbin or
the nano-structured material web is fed to a cigarette
manuf acturi ng machi ne.

The | acquer layer is preferably applied over a continuous area
and at least in the area that is touched by the Iips.

The fini shed nano-structured mouthpiece |ining paper preferably
compri ses a base paper on which a | acquer layer is applied, the
nano- structure bei ng embossed in the | acquer |ayer.

Less preferably, the mouthpiece |ining paper can comprise a
foil, in particular made of cellulose hydrate, in addition to
the base paper. Less preferably, the mouthpi ece Iining paper can
consist of a foil, in particular made of cellulose hydrate, or
be a | ami nate of several foils.

The mout hpi ece |ining paper can also have foil el ements, in
parti cular metallic foil elements. These are in particular
applied as thin bands or |o0gos.

These foil elements are preferably applied before the nano-
embossi ng of the mouthpi ece |ining paper. The applicati on takes
pl ace according to known methods, in particul ar by embossing
processes such as in particular hot foil embossing, wherein the
foil element is applied to the mouthpiece Iining paper by
pressure or pressure and heat from a transfer element. In this
case, the nano- embossing also gives the foil elements an optica
effect.

Foil elements can |ess preferably also be applied after nano-
embossi ng.

Foil elements can al so be provided with optical effects by
embossi ng before they are transferred to the mouthpi ece |ining
paper, so that the foil elements and the | acquer |ayer are
provi ded with different embossings or different effects.

The invention al so comprises a plant for the production of a
mout hpi ece |ini ng paper, comprising:

a machi ne for coating the mouthpi ece |ining paper with |acquer,
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a machi ne for hot foil embossi ng the mouthpi ece |ining paper and
a machi ne for nano-embossing the mouthpi ece |ining paper.

Optionally, a machine for printing the mouthpi ece |ining paper
with ink can be arranged upstream of the machine for coating the
mout hpi ece |ining paper with | acquer, or the machi ne for coating
the mouthpi ece |ining paper with | acquer can al so have means for
printing with a printing ink.

Optionally, there can also be a machine for printing the
mout hpi ece |ini ng paper, which prints multi-coloured | ogos on
the mouthpi ece |ining paper.

The mouthpi ece lining paper is moved as a band through the
respecti ve machine, the application of |acquer and the nano-
embossi ng preferably taking place continuously in the

| ongi tudi nal direction of the band.

| n an advantageous embodi ment, the band of the mouthpi ece |ining
paper is not transferred from one machine to the next, but
rather wound up onto a bobbin after the respective machine and
transferred to the next machine.

The band, which is moved through the machi ne for coating the
mout hpi ece |ining paper with | acquer, is composed of severa
mout hpi ece |ining papers transversely to the direction of
movement, wherein any direction of the mouthpi ece |ining paper
which is transverse to the direction of movement, i.e. along the
width of the band, is later arranged in the | ongitudi nal
direction of the consumer article. The band preferably has a
number of 10 to 60, in particular 15 to 25, individual
mout hpi ece |ini ng papers transversely to the direction of
movement .

The machi ne for coating the mouthpi ece |ining paper with | acquer
preferably has a cutting device, which cuts the band in the

| ongi tudi nal direction after it has been provided with the

| acquer layer, so that at |east two narrower bands of | acquer-
coated mouthpi ece |ining papers are obtained, which are each
wound onto a bobbi n.
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These bobbins with narrower bands are preferably fed to the
device for hot foil embossing the mouthpi ece |ining papers and
provi ded with foil el ements.

The machine for hot foil embossing the mouthpiece |ining paper
preferably has a cutting device which cuts the band in the

| ongi tudi nal direction after it has been provided with at | east
one foil element, so that at | east two narrower bands of
mout hpi ece |ini ng papers coated with | acquer and provided with
foil elements are obtained, which are each wound onto a bobbin.

These bobbins with even narrower bands are preferably fed to the
machi ne for nano- embossi ng the mouthpi ece |ining paper and
provi ded with a nano- embossi ng.

I n other embodi ments, the machi ne for nano-embossi ng can be
connected directly to the machine for coating with | acquer or
the machine for hot foil embossing the mouthpi ece |ining paper,
wi thout being rolled up onto a bobbin in between.

| f the machine for nano-embossing follows the machine for
coating with lacquer, the material web can be cut in the

| ongi tudi nal direction before or after the machi ne for nano-
embossing in order to obtain narrower material webs. In this
case, the machine for hot foil embossing the mouthpiece |ining
paper can foll ow the machine for nano-embossi ng.

The invention is illustrated with the aid of drawi ngs:

Fig. 1: illustrates the application of an exempl ary mouthpi ece
l'ini ng paper according to the invention on a filter
Ccigarette.

Fig. 2: illustrates the application of an exempl ary mouthpi ece

l'ini ng paper according to the invention on a heat-not-burn
consumer article,.

Fig. 3: illustrates the application of an exempl ary mouthpi ece
l'ini ng paper according to the invention on a filter
Ccigarette.



CA 03212523 2023-9-18

- 10 -

Fig. 4: illustrates an exempl ary mouthpi ece |ining paper
according to the invention.

Fig. 1 illustrates an exemplary structure of a filter cigarette
which is equipped with a mouthpiece |lining paper 1 according to
the i nvention which comprises a |acquer |ayer 2 which has an
embossed nano-structure

A conventional filter cigarette further comprises a cigarette
paper 3, which envel ops a rod 4 of aerosol-generating substrate,
which in the case of a filter cigarette is usually referred to
as a tobacco rod. A conventional filter cigarette further
comprises a filter paper 5 which envelops the filter 6. The
present mouthpi ece |ining paper 1 can al so be provided on
cigarettes without a filter.

Fig. 2 illustrates an exemplary structure of a heat-not-burn
consumer article which is equipped with a mouthpi ece |ining
paper 1 according to the invention, which comprises a | acquer
| ayer 2, which |acquer |ayer 2 has an embossed nano-structure.

A conventi onal heat-not-burn consumer article further comprises
a rod 4 of aerosol-generating substrate, a hollow section 7, a
cooling section 8 and a filter 6. These sections may or may not
i nclude their own wrapping material s.

Since the rod 4 is heated in the heat-not-burn consumer article
wi thout burning the wrapping material, the mouthpi ece |ining
paper 1 can extend over the entire length of the heat-not-burn
consumer article. The mouthpi ece |ining paper 1 can be desi gned
inmultiple |ayers and, for example, have an internal al umini um
| ayer, at least in the area of the rod 4. In contrast to what is
shown, a mouthpi ece |ining paper 1 can also be attached to the
heat- not-burn consumer article, which only extends over a
partial area of the heat-not-burn consumer article, in which
case an additional wrapping material for the rod and optionally
al so the other components 6, 7, 8 may be provided.

The heat-not-burn consumer article can be heated with an
el ectroni ¢ devi ce (heat-not-burn device), wherein the heat-not-
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burn consumer article is introduced into the device with the rod
4 first, so that the mouthpiece lining paper 1 and the |acquer

| ayer 4 present thereon are exposed for the user's lips. As
shown, there is preferably no | acquer layer in the area in which
the rod 4 is present, or in the area which is fed into the heat-
not-burn devi ce.

I n another known embodi ment of a heat-not-burn consumer article,
the |l atter itself has a heat source in front of the rod 4, in
particular in the form of carbon, so that the rod 4 can be
heated wi thout an el ectroni c device.

The | acquer |ayer 2 can, as shown in Figs. 1 and 2, extend only
over a partial area of the mouthpiece |lining paper 1, and only
be present in the rear end of the aerosol - generati ng consumer
article facing away from the rod 4.

The mouthpi ece |ining paper 1 can have perforations, which can
be present in the area which is not provided with a | acquer

| ayer 2, or can run through the | acquer layer 2 and the base
paper .

I n another embodi ment, the mouthpi ece |ining paper 1 can be
provi ded with the lacquer |ayer 2 over the entire surface, as
illustrated in Fig. 3.

As illustrated in Figs. 1 to 3, the mouthpiece |ining paper 1
can additionally have a foil element 9, which can be applied
over the |l acquer layer 2 or in an area which is not covered by
the | acquer |ayer 2.

The | acquer |ayer 2 can be a clear |acquer |ayer or a coloured
| acquer | ayer.

In the case of a clear |lacquer |ayer, this can be | ocated on
whi te base paper or on coloured printed or coated base paper.
The clear |acquer |ayer can cover a larger area than the

col oured printing or coating.
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In the case of a coloured |acquer |ayer, this itself forms the
col oured coating or the coloured area of the mouthpiece |ining
paper.

Fig. 4 shows a strip of a single mouthpiece |ining paper 1 in a
view from above, whi ch comprises a base paper, a | acquer |ayer
2, a coloured coated area 10, a nano-embossing and two foi

el ements 9. The visible embossing structure of the nano-
embossing is illustrated by the diamond pattern. | n the example,
the nano-embossing i s provided both in the | acquer |ayer 2 and
on the foil elements 9.

If it is desired that the foil elements 9 do not have the nano-
structure, these can be applied after the nano-embossi ng has
been carried out, or the nano-embossing can be performed

regi stered outside the areas with foil elements 9.

In the exampl e, the mouthpiece lining paper 1 is provided in one
area with a col oured coating 10 which is formed from a col oured
| acquer layer or is formed from a coloured coating which is
covered with a clear lacquer layer. In the example of Fig. 4,
the clear |acquer |ayer could extend over the entire surface of
the mouthpi ece |ining paper. The nano-embossi ng structure can

al so extend over the entire surface of the mouthpiece |ining
paper.

Due to the dark background in the area of the coloured printing,
the nano-embossed structure becomes visible as an optical
effect, while this is hardly visible in the area of a white
mout hpi ece |ining paper 1 covered with clear |acquer.

It is important to mention that the nano-embossed structure can
only be produced in the | acquer |layer 2 and the foil el ements 9,
whi | e exposed areas of the base paper, which result from a
coating with lacquer in |limited areas, do not have the embossed
structure, even if the base paper is processed in the same way

i n the machi ne for produci ng nano- embossing.

The exampl es are to be understood as purely explanatory. The
mout hpi ece |ining paper 1 with the |acquer [ ayer 2, which has an
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embossed nano-structure, can be present on any type of aerosol -
generating consumer article, for exampl e as wrappi ng materi al
for cigars or cigarillos, or as sheets of wrapping material for
rol | -your-own cigarettes.

The mouthpi ece |ining paper 1 is to be arranged on the aerosol -
generating consumer article in such a way that the |acquer | ayer
2 is located on the outsi de of the aerosol - generati ng consumer
article. If the lacquer layer 2 is only present in a partia
area, this area is to be arranged facing away from the rod 4.
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Cl aims

1. A nano- embossed mouthpi ece |ining paper (1), characterized in
that it has a lacquer layer (2) comprising nitrocellul ose or
ethyl cellulose, wherein the |acquer layer (2) is either a
clear |acquer layer or a coloured | acquer layer (2) and is
provi ded wi th a nano-structure by mechani cal embossi ng.

2. The nano- embossed mouthpi ece |ining paper (1) according to
claim 1, characterized in that the | acquer |ayer (2)
compri ses nitrocel |l ul ose.

3. The nano-embossed mouthpi ece | i ning paper (1) according to
any one of claims 1 to 2, characterized in that the
mout hpi ece lining paper (1) comprises a base paper with a
grammage of 30 to 60, which is provided with the | acquer
| ayer (2).

4. The nano- embossed mouthpi ece lining paper (1) according to
any one of claims 1 to 3, characterized in that the | acquer
| ayer (2) is a coloured | acquer |ayer whi ch comprises
col oured pi gments.

5. The nano- embossed mouthpi ece |ining paper (1) according to
any one of claims 1 to 3, characterized in that the | acquer
| ayer (2) is a clear lacquer |ayer which is applied over a
coloured area of the mouthpiece |ining paper (1).

6. The nano-embossed mouthpi ece |ining paper (1) according to
claim 5, characterized in that the coloured area of the
mout hpi ece |ining paper (1) is formed by a non-film-forming
ink or printing ink.

7. The nano- embossed mouthpi ece |ining paper (1) according to
any one of claims 1 to 6, characterized in that the
mouthpi ece |lining paper (1) comprises at |east one foi
el ement (9).

8. The nano- embossed mouthpi ece |ining paper (1) according to
claim 7, characterized in that the | acquer | ayer and the foi
el ement (9) are provi ded with the same nano-structure.

CA 03212523 2023-9-18
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10.

11.

12.
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An aerosol - generati ng consumer article comprising a nano-
embossed mout hpi ece |ining paper (1) according to any one of
claims 1 to 8, characterized in that the nano- embossed

| acquer |ayer (2) is exposed on the outsi de of the consumer
article.

A devi ce for produci ng a nano- embossed mouthpi ece |ining
paper (1) according to any one of claims 1 to 8,
characterized in that it comprises a machine for coating the
mouthpi ece |ining paper (1) with lacquer, a machine for hot
foil embossing the mouthpi ece |ining paper (1) and a machi ne
for nano-embossi ng the mouthpi ece |ining paper (1), wherein a
band can be transported through each machi ne, which band is
composed in the transverse direction of several mouthpiece
l'ining papers (1) for one aerosol -generating consumer article
each.

The device according to claim 10, characterized in that the
machi ne for coating the mouthpi ece |ining paper (1) with

| acquer has a cutting device for cutting the band in a

| ongi tudi nal direction and has a winding device which rolls
up the cut narrower bands onto bobbi ns.

The device according to claim 11, characterized in that the
machi ne for hot foil embossing the mouthpiece |ining paper
(1) has a cutting device for cutting the band in a

| ongi tudinal direction and has a winding device which rolls
up the cut narrower bands onto bobbi ns, wherein the machine
for hot foil embossing the mouthpi ece |ining paper (1) is

| ocated in the manufacturing process downstream of the
machi ne for coating the mouthpi ece |ining paper (1) with

| acquer and upstream of the machine for produci ng the nano-
embossi ng.
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