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Description

[0001] The invention relates to a release liner com-
prising a substrate and a coating on the substrate that
provides release properties against a pressure sensitive
adhesive.

Explanation of terms

[0002] Self-adhesive constructions for labels are well-
known in the art. They have at least three distinguisha-
ble layers, from top to bottom: a face material, a pres-
sure sensitive adhesive and a carrier material here
called release liner. The face material with the adhesive
is called label. The label can be taken off the release
liner and be applied onto another surface. Such con-
structions are well known and often called Duplex (see
Fig. 4).

[0003] Another kind of label construction is well
known as Triplex or Piggy-back: a Duplex construction
with a second adhesive layer under the release liner -
now intermediate release liner - sits on a second, lower
release liner (see Fig. 5). The utilisation is a two step
process, corresponding to the two adhesive layers: first
the lower release liner is removed and the stack of the
top layers all together are applied onto another surface;
second from this stack the adhesive covered face ma-
terial can be taken off and brought to another place,
leaving the intermediate release liner at the first surface.
[0004] The face material of standard label construc-
tions carries information. The information is printed onto
the face by means of any printing method.

[0005] The release liner consists of a substrate like
paper, coated paper or film, with a coating on the sub-
strate that provides release properties against pressure
sensitive adhesives. The coating often comprises sili-
cone, i. e. dimethylsiloxane, and blends thereof. It is
therefore hereinafter called .silicone coating".

Problem to be solved by the invention

[0006] It is often necessary that information present
on the face material has to be repeated on the release
liner(s). Sometimes it is wanted that one or both of the
included release liners carries information different from
the face material.

[0007] One oftheinherent properties of arelease liner
is that it easily releases adhesives or anything else that
might stick on it, in particular due to the silicone. It is
therefore very difficult to fix information on it. Printing on
siliconized surfaces can be wiped away or can smear.
[0008] Until now, the requirement of affixing informa-
tion on a release liner has been satisfied by using one
made of self-copying or carbonless copy paper, which
repeats what is printed on the face material only by im-
pact printing. Futhermore, the carbonless copy papers
used nowadays

10

15

20

25

30

35

40

45

50

55

- are very vulnerable to accidental pressure,

- may become unreadable, as the printing may fade
over time, and

- they are often sensitive to some components of ad-
hesives. For example, the tackyfier resins present
in some adhesives can darken the carbonless copy
paper, making it unreadable.

[0009] Itis the object of the invention to provide a re-
lease liner of the above-mentioned kind which can be
marked independently from the information on the face
material in a fashion that cannot be erased or altered.

Solution

[0010] This object is solved by a release liner having
a substrate which is sensitive to irradiation, under which
it can change its local optical properties, thus being pro-
vided with a visible information which cannot be erased
or altered without destroying the substrate.

[0011] In a preferred embodiment, the substrate is
sensitive to optical, ultraviolet or infrared radiation, in
particular laser radiation.

[0012] The present concept is based on the fact that
metallic, ceramic and also some plastic manufactured
articles are, due to their chemical composition, sensitive
to laser rays, thus making it possible to .etch" it and /or
to produce a colour variation. Other totally insensitive
plastics need a modification in their formulation by intro-
ducing specific additives, as for example described in
the DE 196 29 675 A1, or DE 197 26 136 A1.

[0013] These additives under the laser rays generate
a colour variation, i. e. a visible contrast, allowing the
products to be marked without any fading effect of the
marking over time. These markings cannot be removed
unrecognised by chemical or mechnical means.
[0014] The laser systems used for the marking tech-
nology are:

- Nd:YAG laser and sealed-off CO,-laser / for laser
stroke markers
- TEA-CO.-laser / for laser mask markers.

[0015] Lasersystems,in comparison with the conven-
tional printing systems, allow:

- togetvery clearinformation prints like graphics, log-
os, texts, numberings or bar codes with high reso-
lution,

- to work at high speeds,

- to obtain markings which are resistant to any sol-
vent and / or detergent washing, as well as to me-
chanical abrasion,

- to mark without getting the manufactured article in
contact with printing rolls, inks etc. and,

- to work without using ovens for drying solvents or
cross-linking inks, thus making it possible to mark
temperature-sensitive products, which would be dif-
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ficult to mark with normal printing technologies.

[0016] The radiation-sensitive substrate of the re-
lease liner according to the invention may be a one-layer
structure.

[0017] In a preferred embodiment, however, the sub-
strate is a two or more layer structure, at least one of
the layers - hereinafter called "laser markable polymer
layer" - being sensitive to the radiation.

[0018] In a preferred embodiment, the substrate com-
prises a core layer which is coated on one side with the
laser markable polymer layer carrying the silicone coat-
ing and which may optionally be coated on the other side
with another polymer layer.

[0019] In a preferred embodiment, the laser markable
polymer layer is a film laminated to the core layer.
[0020] In another preferred embodiment, the laser
markable polymer layer is extrusion coated onto the
core layer.

[0021] In a preferred embodiment, the laser markable
polymer layer is coextrusion coated onto the core layer.
[0022] Another subject of the invention is an informa-
tion carrier with a face material being affixed by pressure
sensitive adhesive to a release liner of the above-men-
tioned kind, hereinafter called "laser markable release
liner". The information carrier may be of the above-men-
tioned Duplex type.

[0023] The information carrier may also be of the
above-mentioned Triplex type. In this case, the face ma-
terial is affixed by pressure sensitive adhesive to an in-
termediate relase liner. The intermediate relase liner is
affixed by pressure sensitive adhesive to a lower re-
lease liner. Either the intermediate release liner, or the
lower release liner, or both release liners are laser mark-
able release liners of the above-mentioned kind.
[0024] A process for the manufacture of an informa-
tion carrier according to the invention includes the step
of irradiating the substrate of a laser markable release
liner to provide it with visible information.

[0025] The substrate may be irradiated through one
or more transparent or translucent covering layers.
[0026] Itis also possible to delaminate the information
carrier to expose the substrate of the laser markable re-
lease liner for irradiation.

[0027] In a preferred embodiment, however, the infor-
mation carrier is die-cut to a part of its depth and weeded
at its edge to expose the substrate for irradiation.
[0028] The invention will now be described in more
detail with reference to the drawings.

Fig. 1 is a side elevation of a release liner with a sin-
gle-layer laser markable substrate;

Fig. 2 is aside elevation of a release liner with a mul-
ti-layer laser markable substrate manufac-
tured in a lamination or extrusion process;

Fig. 3  is aside elevation of a release liner with a mul-

ti-layer laser markable substrate manufac-
tured in a coextrusion process;
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is a side elevation of a Duplex information car-
rier with a laser markable release liner;

is a side elevation of a Triplex information car-
rier comprising one or two laser markable re-
lease liner(s);

is a side elevation illustrating the laser irradia-
tion of a delaminated Duplex information car-
rier;

is a side elevation illustrating (a) the die-cut-
ting, and (b) the weeding and laser irradiating
of a Duplex information carrier;

is a side elevation illustrating (a) the die-cut-
ting, and (b) the weeding and laser irradiating
of a Triplex information carrier with a lower la-
ser markable release liner; and

is a side elevationillustrating (a) the staggered
die-cutting, and (b) the weeding and laser irra-
diating of a Triplex information carrier with an
intermediate and lower laser markable release
liner.

Fig. 4

Fig. 5
Fig. 6
Fig. 7

Fig. 8

Fig. 9

[0029] The laser markable release liner 10 according
to Fig. 1 has a single-layer substrate 12 provided with a
silicone coating 14. The substrate 12 is laser markable.
As indicated by the arrow 16, the substrate 12 may be
irradiated by laser radiation through the silicone coating
14, thus changing the optical properties of the substrate
12 to provide it with a visible information which cannot
be erased or altered without destroying the substrate 12.
[0030] The laser markable release liner 20 according
to Fig. 2 has a multi-layer substrate comprising a core
layer 22 provided with a laser markable polymer layer
24 onits upper surface. The laser markable polymer lay-
er 24 carries the silicone coating 14. The lower surface
of the core layer 22 may be provided with another pol-
ymer layer 26.

[0031] The laser markable polymer layer 24 may be
manufactured as a film which is laminated to the core
layer 22. In another embodiment, the core layer 22 is
extrusion coated with the laser markable polymer layer
24,

[0032] The laser markable polymer layer 24 may be
irradiated through the silicone coating 14 as above.
[0033] The laser markable release liner 30 according
to Fig. 3 has a multi-layer substrate comprising a core
layer 22 which is coextrusion coated with a laser mark-
able polymer layer 32. In a preferred embodiment, the
upper component 34 of the coextruded material is not
laser markable while the lower component 36 is laser
markable. The laser markable component 36 may be
irradiated through the silicone coating 14 as above, and
through the upper component 34 of the coextruded lay-
er.

[0034] In another embodiment, the upper component
34 of the coextruded material is laser markable while
the lower component 36 is not laser markable. The laser
markable component 34 may be irradiated through the
silicone coating 14.
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[0035] The information carrier 40 according to Fig. 4
is of the Duplex type. It comprises a face material 42
with a print 44 on the upper side. The lower side of the
face material 42 is provided with a layer of pressure sen-
sitive adhesive 46 covered by a relase liner 48. The re-
lease liner 48 is a laser markable release liner of type
10 according to Fig. 1, type 20 according to Fig. 2 or
type 30 according to Fig. 3.

[0036] The information carrier 50 according to Fig. 5
is of the Triplex type. The layer of pressure sensitive ad-
hesive 46 on the face material 42 is covered by an in-
termediate release liner 52 adhering with a layer of pres-
sure sensitive adhesive 54 on a lower release liner 56.
The intermediate release liner 52, or the lower release
liner 56, or both release liners 52, 56 is / are (a) laser
markable release liner(s) of the type 10 according to Fig.
1, type 20 according to Fig. 2 or type 30 according to
Fig. 3. To be more specific: it is possible to combine a
laser markable intermediate release liner 52 with a nor-
mal lower release liner 56, to combine a normal inter-
mediate release liner 52 with a laser markable lower re-
lease liner 56 and to combine a laser markable interme-
diate release liner 52 with a laser markable lower re-
lease liner 56, both of the same type 10, 20, 30 or a
different type 10, 20, 30. The laser marking of the Triplex
construction may be executed on both or only one of
two release liners 52, 56.

[0037] Fig. 6 illustrates the laser irradiation of a Du-
plex information carrier 40 comprising an opaque re-
lease liner 48 covered by an opaque face material 42
so that irradiating through is not possible. The informa-
tion carrier 40 is delaminated to remove the face mate-
rial 42 with the pressure sensitive adhesive 46 from the
release liner 48 so that the latter becomes exposed for
irradiation through the silicone coating 14. After irradia-
tion, the face material 42 and the release liner 48 are
recombined.

[0038] Fig. 7 illustrates the die-cutting, weeding and
irradiating of a Duplex type information carrier 40. The
information carrier 40 is die cut from above to a part of
its depth, namely through the face material 42 and into
the pressure sensitive adhesive 46, leaving the release
liner 48 uncut. Die-cutting is performed around a central
core so that a surrounding border around the core may
be removed - i.e. weeded - to expose the border 70 of
the release liner 48 for irradiation.

[0039] Fig. 8 illustrates the die-cutting, weeding and
irradiating of a Triplex type information carrier 50 having
a lower release liner 56 which is laser markable. The
die-cutting is performed above the lower release liner
56.

[0040] Fig. 9 illustrates the die-cutting, weeding and
irradiating of a Triplex type information carrier 50 having
an intermediate release liner 52 and a lower release lin-
er 56 which are both laser markable. The die-cutting is
performed in a staggered manner. A narrow outer bor-
der rim is cut away above the lower release liner 56, and
a broad inner border rim is cut away above the interme-
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diate release liner 52.

[0041] After die-cutting, the Triplex type information
carrier 50 according to Fig. 8 and Fig. 9 is weeded and
irradiated as described above.

[0042] The present invention provides a multilayer
construction which enables one to produce label con-
structions with a silicone containing release liner surface
which can be marked in a fashion that cannot be erased
or altered.

[0043] Such a multilayer construction is markable on
the release liner 10, 20, 30 without having the disadvan-
tages of carbonless copy paper. It comprises a release
liner 10, 20, 30 that has a silicone containing surface
and that has at least one polymeric layer. The polymeric
layer may contain one or more specific additives, as
mentioned above, making it laser-markable with differ-
ent intensities. This release liner 10, 20, 30 may be a
siliconized polymer film or a multi-layered construction.
A multi-layered construction comprises a core layer 22,
e. g. of paper or a film or a non-woven, coated on one
side with a laser markable polymer coating 24, being
siliconized on the same side; it may also have a polymer
coating 26 on the backside. The laser-markable polymer
layer 24 is now accessible for laser irradiation through
the transparency of the adjacent layers, at least from the
silicone side. When using a siliconized, transparent pol-
ymer film, the laser marking can also be done from the
reverse side.

[0044] The polymer coatings mentioned above may
be obtained by extrusion-coating or by lamination of
films.

[0045] This new release liner 10, 20, 30, markable
with laser technology, allows the construction of new
Duplex and Triplex labels 40, 50. The face material 42
thereof comprises

a) either paper or board, with weight typical for label
use,

b) a plastic film made of PE, PP, PET, PVC (clear
or opaque), with thickness typical for label use, and
information print 44.

The adhesive layer 46, 54 is a pressure sensi-
tive adhesive (PSA), which can be based on acrylic
polymers, natural and/or synthetic rubber, with or
without the presence of natural and/or synthetic
tackyfier resins, as well as organic and/or mineral
plasticizers. Such an adhesive can be dissolved in
solvents, emulsified in water or a combination
thereof, or be a hot-melt adhesive. It can be UV and/
or EB crosslinkable or thermally crosslinkable. The
adhesives can have permanent, semi-permanent
(repositionable), or removable properties.

[0046] The release liner 10, 20, 30 has a coating 14,
containing silicone, i. e. dimethylsiloxane and blends
thereof. This silicone coating 14 allows the peeling off
of an adhesive 46, 54. It can be solvent or solventless
silicone, thermally or radiation-cured silicone. Under the
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silicone is a polymeric layer 24 which may have addi-
tives present, making it sensitive to laser radiation. This
polymeric layer can be a combination of several extrud-
ed or laminated polymeric layers, of which one or sev-
eral of them carry the laser-sensitive additives. A poly-
olefin is the preferable choice of polymers; and polyeth-
ylene (PE) is the preferred polyolefin.

[0047] In another form this polymeric layer or combi-
nation of layers may be a coating on a substrate 22 or
a lamination of the polymeric layer with substrate 22.
The substrate 22 can be a Kraft paper from 30 to 200 g/
m2 (preferably between 40 and 120 g/m2), as well as a
calendered paper (glassine and/ or densified kraft), with
a weight between 40 and 120 g/m2 (preferably between
50 and 80 g/m2) or a transparent or opaque PE, PP or
PET film with a thickness between 10 and 150 p, pref-
erably between 23 and 80 p.

[0048] In the Triplex form of the invention is a second
adhesive layer 54, whose nature is of the same as the
first adhesive 46. The second release liner 56 may have
the same nature as the first 52 or it may be a standard
release liner not being laser markable made of paper or
plastic film, well known to persons skilled in this art, and
which has a silicone coating 14, which allows the peeling
off of an adhesive 54.

[0049] A self-adhesive laminate can be printed with
any technique well-known to people skilled in the art.
The laser marking generates information like a logo, bar
code, text, progressive numbering, or whatever is re-
quested for personalising each label. It can be done be-
fore or after the die-cutting of labels, in-line or off-line of
the printing process, in-line or off-line of the die-cutting
operation, in-line or off-line of the label's application or
dispensing.

[0050] To carry out the marking operation, the lami-
nate may be used with one of the following options:

1. If the layers on top of the laser markable poly-
meric layer 24 are optically transparent, or translu-
cent, the marking operation can be carried out on
any point of the laminate through the top layers, also
simultaneously, if present, in both markable layers
of a Triplex 50.

2. If the layers on top of the laser markable poly-
meric layer 24 are not transparent because they are
opaque or pigmented, the marking process can be
done by a delamination process separating the re-
lease liner 48 from the adhesive 46 in line with the
printing process; then a laser can be used to mark
the accessible surface of the release liner 48. After-
wards the laminate is closed, by covering the re-
lease liner 48 again with the adhesive 46. Thereaf-
ter the die-cutting operation may be done. Thus the
laser marking under the label is absolutely not vis-
ible, unless one separates the label and peels off
the label. It is therefore possible to obtain a security
label to protect products from tampering or fraud, or
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to obtain a premium label for lottery, a promotional
win, etc.

3. If the layers on top of the laser markable poly-
meric layer 24 are not transparent because they are
opaque or pigmented, the marking process can be
done after partial removal of the covering layers at
the protruding area of the release liner 48. Partial
removal can be achieved by die-cutting of a label,
and weeding of the waste between the labels. In the
case of a Triplex or Piggy-back laminate, a twofold
die-cutting and weeding process using two die-cut-
ting tools, may be carried out. A first cut slits the
laminate to the first release liner, and the second
cut to the second release liner, such that the second
cut encompasses the first one. After weeding, both
release liners are exposed, and, if present, both
markable layers may become laser marked. When
working in such sequence, a stack of labels is ob-
tained.

4. If the layers underneath of the markable layers
are transparent, the marking may also be done from

the reverse side.

List of reference numerals

[0051]

10 laser markable release liner
12  substrate

14  silicone coating

16  arrow indicating irradiation
20 laser markable release liner
22  core layer

24  laser markable polymer layer
26  polymer layer

30 laser markable release liner
32  coextruded laser markable polymer layer
34  upper component

36  lower component

40 information carrier

42  face material

44  print

46  pressure sensitive adhesive
48 release liner

50 information carrier

52 intermediate release liner
54  pressure sensitive adhesive
56 lower release liner

70  surrounding border

Claims
1. Release liner (10, 20, 30) comprising a substrate

(12) and a coating - hereinafter called .silicone coat-
ing (14)" - on the substrate (12) that provides re-
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lease properties against a pressure sensitive adhe-
sive (46, 54), characterized in that the substrate
(12) is sensitive to irradiation, under which it can
change its local optical properties, thus being pro-
vided with a visible information which cannot be
erased or altered without destroying the substrate
(12).

Release liner (10, 20, 30) according to claim 1,
characterized in that the substrate (12) is sensitive
to optical, ultraviolet or infrared radiation, in partic-
ular laser radiation.

Release liner (10) according to claim 1 or 2, char-
acterized in that the substrate (12) is a one-layer
structure.

Release liner (20, 30) according to claim 1 or 2,
characterized in that the substrate is a two or more
layer structure, at least one of the layers - hereinaf-
ter called "laser markable polymer layer (24)" - be-
ing sensitive to the radiation.

Release liner (20, 30) according to claim 4, char-
acterized in that the substrate comprises a core
layer (22) which is coated on one side with the laser
markable polymer layer (24, 32) carrying the sili-
cone coating (14) and which may optionally be coat-
ed on the other side with another polymer layer (26).

Release liner (20, 30) according to claim 5, char-
acterized in that the laser markable polymer layer
(24) is a film laminated to the core layer (22).

Release liner (20, 30) according to claim 5, char-
acterized in that the laser markable polymer layer
(24, 32) is extrusion coated onto the core layer (22).

Release liner (30) according to claim 7, character-
ized in that the laser markable polymer layer (32)
is coextrusion coated onto the core layer (22).

Information carrier (40) with a face material (42) be-
ing affixed by pressure sensitive adhesive (46) to a
release liner (48) which is a release liner (10, 20,
30) according to one of claims 1 to 8.

Information carrier (50) with a face material (42) be-
ing affixed by pressure sensitive adhesive (46) to
an intermediate release liner (52), said intermediate
release liner (52) being affixed by pressure sensi-
tive adhesive (54) to a lower release liner (56), said
intermediate release liner (52) and / or said lower
release liner (56) being a release liner (10, 20, 30)
according to one of claims 1 to 8.

Process for the manufacture of an information car-
rier (40, 50) according to claim 9 or 10, including the
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12.

13.

14.

10

step of irradiating the substrate (12) of a release lin-
er (10, 20, 30) to provide it with visible information.

Process according to claim 11, characterized in
that the substrate (12) is irradiated through one or
more transparent or translucent covering layers.

Process according to claim 11 or 12, characterized
in that the information carrier (40, 50) is delaminat-
ed to expose the substrate (12) for irradiation.

Process according to one of claims 11 to 13, char-
acterized in that the information carrier (40, 50) is
die-cut to a part of its depth and weeded at its edge
to expose the substrate (12) for irradiation.
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