
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

86
0 

04
0

A
1

TEPZZ 86ZZ4ZA_T
(11) EP 2 860 040 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
15.04.2015 Bulletin 2015/16

(21) Application number: 13188267.2

(22) Date of filing: 11.10.2013

(51) Int Cl.:
B42D 15/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: European Central Bank
60311 Frankfurt am Main (DE)

(72) Inventor: David, Guy
63520 Trezioux (FR)

(74) Representative: Prinz & Partner mbB
Esplanade 31
20354 Hamburg (DE)

(54) A Security Element, a Valuable Document comprising a Security Element and Methods for 
Manufacturing the Security Element and the Valuable Document

(57) The invention relates to a security element for a
valuable document comprising a substrate, a first groove
on a first surface of the substrate, a second groove on a
second surface of the substrate, the second surface be-
ing opposite to the first surface wherein the first groove
and the second groove are aligned with each other such
that first groove and the second groove are substantially
superposed and a first foil is arranged in the first groove

and a second foil is arranged in the second groove such
that the thickness of the first foil and the thickness of the
second foil are partially compensated by the dimensions
of the first groove and the second groove. The invention
also relates to a valuable document comprising the se-
curity element as well as to methods of manufacturing
the security element and the valuable document.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a security element and
a valuable document comprising a security element. The
invention also relates to methods of manufacturing the
security element and the valuable document.

BACKGROUND

[0002] It is well known in the field of valuable docu-
ments, as for example banknotes, to incorporate or at-
tach more or less transparent foils to substrates in order
to form a security element that prevents counterfeiting of
the document. The substrates may be provided with
through-windows thereby allowing observation of a se-
curity feature located on the foil and arranged in the win-
dow.
[0003] Various patents and patent applications, such
as EP 0773220 disclose fibrous substrates in which a foil
or other security element is incorporated. The main con-
cern of this kind of prior art consists in compensating the
additional thickness contributed by the security element
in order to achieve a better flatness.
[0004] However, another highly relevant concern
which is not sufficiently addressed in the prior art resides
in the quality of the security element or valuable docu-
ment in terms of durability, reproducibility and process-
ability within the various interactions to which the valua-
ble document is subjected to during its life-cycle.

SUMMARY

[0005] It is an object of the invention to provide a se-
curity element and a valuable document comprising the
security element as well as a method of manufacturing
the security element and the valuable document which
have improved combined properties in terms of costs,
durability, reproducibility and processability compared
with the prior art.
[0006] According to an aspect of the invention, a se-
curity element for a valuable document is provided. The
security element comprises a substrate. The substrate,
or the plies of the substrate in case of a multi layer sub-
strate, may comprise cellulose fibers, particularly cotton
fibers and/or organic synthetic fibers and/or mineral fib-
ers. The substrate can generally be fibrous as for exam-
ple any paper-like substrate.
[0007] A first groove (or depression) is arranged on a
first surface of the substrate, and a second groove (or
depression) is arranged on a second surface of the sub-
strate. The second surface of the substrate is opposite
to the first surface. The first groove and the second
groove face into opposite directions and away from the
substrate. The first groove and the second groove are
aligned with each other such that the first groove and the
second groove are at least substantially superposed. In

other words, the two groves substantially coincide or
overlap if they are viewed perpendicular to the surface
of the substrate.
[0008] Furthermore, the security element comprises at
least two elongate flat elements. The elongate elements
advantageously have defined and even thickness over
their full length and width. They can be attached to the
substrate or any ply of the substrate after the grooves in
the substrate or in any ply of the substrate has been
formed. The elongate elements are advantageously el-
ements in strip form, as for example a foil or a flat element
of small size, as for example a patch which is attached
to the surface of the ply or substrate. The elongate ele-
ments can advantageously be attached once the fibrous
substrate or ply has dried, for example outside the pa-
permaking machine production line.
[0009] In an advantageous embodiment of the inven-
tion, the elongate elements are a first foil and a second
foil. The first foil (front foil) is arranged in the first groove.
The second foil (reverse foil) is arranged in the second
groove. The thickness of the first foil and the thickness
of the second foil would contribute to the overall thickness
of the foils and the substrate together. However, the thick-
ness of the first foil and the thickness of the second foil
are at least partially or substantially compensated by the
dimensions of the first groove and the second groove.
Advantageously, the thickness of the first foil and the
thickness of the second foil are only partially compensat-
ed by the dimensions of the first groove and the second
groove. According to this aspect of the invention, a se-
curity element is provided that is based on a double
groove - double foil concept which provides better quality
of the security feature in terms of costs, durability, repro-
ducibility and processability than the prior art and still has
sufficient flatness.
[0010] The dimensions of the first groove and the sec-
ond groove comprise the depth, the length and the width
of the first groove and the second groove, respectively.
This provides that the additional thickness of the first and
second foil is compensated substantially or to a certain
extent over the area of the first foil and the second foil.
The area of the foils or the grooves is the product of length
and width.
[0011] The depth of the first groove can be equal to or
lower than the thickness of the first foil. It is particularly
noteworthy that the depth of the first groove can be lower
than the thickness of the first foil. This is based on the
recognition that it is not necessary that the entire thick-
ness of the first foil is compensated by the first groove.
In other words, in an embodiment, the thickness of the
first foil can therefore be greater than the depth of the
first groove, for example by 5 mm to 35 mm.
[0012] The width and length of the first groove, how-
ever, are advantageously dimensioned such that the first
foil fits into the first groove.
[0013] The thickness of the second foil can also be
greater than the depth of the second groove, for example
by 5 mm to 20 mm. However, in an advantageous em-
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bodiment, the depth of the second groove can be about
equal to the thickness of the second foil.
[0014] The present invention, particularly applies to
embodiments in which the width of the first groove, the
width of the second groove, the width of the first foil and
the width of the second foil are equal to or greater than
0.8 cm.
[0015] In one aspect, the width of the first groove can
range from 0.8 cm to 3 cm. The width of the second
groove can also range from 0.8 cm to 3 cm. The width
of the first foil can range from 0.8 to 3 cm. The width of
the second foil can range from 1 cm to 4 cm. This implies
that the width of the second foil can advantageously al-
ways be greater than the width of the second groove.
[0016] The width of the first foil can be equal to or lower
than the width of the first groove. The width of the first
foil can, for example be slightly lower than the width of
the first groove by 1 mm to 6 mm.
[0017] Generally, the thickness of the second foil is at
least partially compensated by the second groove. The
depth of the second groove can be equal to or lower than
the thickness of the second foil. However, it has been
found that a slight overlap at the two longitudinal edges
of the second foil is acceptable. In other words, the width
of the second foil can be equal to or greater than the
width of the second groove. The width of the second foil
can, for example be greater than the width of the second
groove by 1 to 4 mm. The length of the second foil is
advantageously equal to the length of the second groove.
[0018] According to an aspect of the invention, the
width of the second foil can be greater than the width of
the first foil. Dependent on the method of manufacturing
the substrate and the grooves, the second groove may
inherently be a bit narrower than the first groove. It is
then particularly advantageous that a certain overlap
over the longitudinal edges of the second groove is ac-
ceptable. Although, for example banknotes, undergo a
huge number of processing steps from manufacturing
until they are sorted out and destroyed, it has been found
that the two foils do not need to be entirely embedded in
the substrate. A certain additional thickness or thickness
variations are tolerable within the limits and definitions
given in this specification.
[0019] With respect to a valuable document, the first
and second grooves as well as the first and second foils
extend over the full length or width of the valuable doc-
ument. In other words, the two grooves and the two foils
of the security element typically all have the same length.
This means that the length of the first foil can advanta-
geously be equal to the length of the second foil and also
the first groove and the second groove can have the same
length.
[0020] In an embodiment, the first and/or second foil
advantageously have a width generally ranging between
8 mm and 30 mm, a thickness ranging between 10 mm
and 50 mm, and a position from one edge to the opposite
edge, across an entire length or an entire width of the
substrate and therefore do not occupy the entire surface

area of the substrate.
[0021] Furthermore, a layer of the substrate can re-
main between the first groove and the second groove
over the major part of the area in which the first groove
and the second groove are superposed. In other words,
in the area where the first groove and the second groove
are superposed, or coincide, the majority of the substrate
is not removed.
[0022] The thickness of the remaining layer of the sub-
strate in the area in which the first groove and the second
groove are superposed can be 80 mm 130 mm. However,
this value also depends on the overall thickness of the
substrate. In terms of the reduction of the thickness of
the substrate due to the first groove and the second
groove, the reduction can range from 4 mm to 35 mm,
and advantageously from 8 mm to 12 mm.
[0023] The security element can further comprise a
window in the substrate in the area in which the first
groove and the second groove are superposed. In the
area of the window, the substrate is entirely removed.
[0024] The security element can further comprise a se-
curity feature that is arranged in the first foil and/or the
second foil. The security feature can advantageously
have a visual effect. The security feature in either the first
and/or second foil can then advantageously be arranged
in the window. In a preferred embodiment, the security
feature is located in the first foil, if the first foil is thicker
than the second foil and does not overlap the first groove
at the longitudinal edges of the first groove.
[0025] The substrate can be made of a single layer or
ply. However, advantageously, the substrate can com-
prise a plurality of layers of plies. In an embodiment, the
substrate may comprise a first ply (layer) of fabric and a
second ply of fabric. The first ply and the second ply can
extend over the entire substrate. In other words, the sub-
strate can be formed of at least two plies, the first and
the second ply.
[0026] The first ply can be thicker than the second ply.
The first ply is also referred to as mould layer. The mould
layer or first ply can be thicker than the second ply. The
second ply is also referred to as short-former layer. The
short-former layer is advantageously the thinner layer.
[0027] The invention also provides a method of man-
ufacturing the security element according to the aspects
and embodiments of the invention and a method of man-
ufacturing a valuable document, in particular a banknote,
comprising the security element.
[0028] There are various different ways of manufactur-
ing the substrate and the first groove and the second
groove in the substrate.
[0029] Generally, it can be advantageous, if the
grooves are formed by method steps relating to water-
marking.
[0030] In one aspect, the first groove can be formed
by drainage control, i.e. by a locally reduced dewatering
region. By locally different dewatering conditions, a re-
duced thickness can be achieved in the region of the first
groove. This aspect advantageously applies to the first
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ply, i.e. the mould layer, if the first ply is the thicker layer.
The second ply can then sink or settle into a groove on
the second surface of the first ply in order to form the
second groove. In other words, the drainage control can
be used to produce two superposed grooves on the first
ply. One of the grooves is the first groove, while the other
groove serves as a depression in which the second ply
(short-former layer) sinks in order to form the second
groove on the opposite surface of the substrate.
[0031] In an advantageous embodiment, the second
ply is removed first in order to create the second groove
and then the first groove is created as a result of the
missing second ply of the second groove. In other words,
the second groove is created first, and by natural com-
pensation of the internal tension during the paper forma-
tion, the first groove is spontaneously generated on the
other side.
[0032] In still another embodiment, the first groove
and/or the second groove can be formed by lamination
or localized calendering such that the fibers of the sub-
strate are more compressed in the area of the first groove
and/or the second groove. In other words, the bottom of
the grooves is more compressed, i.e. the remaining layer
or layers of the substrate are more compressed.
[0033] Furthermore, the first groove in the first layer
can also be formed by mould cover relief.
[0034] Advantageously, the first foil and/or the second
foil can be configured such that the first groove and/or
second groove are unperceivable to the naked eye. The
reduced thickness of the substrate in the area of the
grooves can become visible as an increased transpar-
ency of the substrate. In order to hide the grooves to the
extent that the presence of the grooves is not visible to
the naked (unaided) eye, either one or both of the foils
can be made substantially opaque. The grooves are then
hidden due to a specific property of one or both foils. In
an embodiment of the invention, a pigment may be added
to the first and/or second foil in order to make one or both
foils opaque. In another embodiment, a metallic layer
may be applied to one or both foils in order to render the
grooves unperceivable. Furthermore, either one or both
of the foils may be made of polymers which are inherently
opaque. In an advantageous embodiment, a pigment
may be added to the second foil (backside foil) and a
metallic or an opaque carrier medium may be added to
the first foil (front foil).
[0035] The invention also provides a valuable docu-
ment comprising the security element according to the
aspects and embodiments of the invention. The valuable
document is advantageously a banknote. The first and
second groove as well as the first and second foil may
then advantageously extend over the full width or length
of the valuable document, in particular the banknote. In
other words, the sandwich structure of the first and sec-
ond groove, remaining layer of the substrate and first and
second foil extends over the width or length of the valu-
able document.

BRIEF DESCRIPTION OF DRAWINGS

[0036] Further aspects and characteristics of the in-
vention ensue from the following description of the pre-
ferred embodiments of the invention with reference to
the accompanying drawings, wherein

FIG.1 shows a simplified cross-sectional view of a
security element;

FIG. 2 shows a simplified perspective view of the
security element shown in FIG. 1;

FIG. 3 shows a cross sectional view of the substrate
of an embodiment according to a method of manu-
facturing;

FIG. 4 shows a cross sectional view of the substrate
of an embodiment according to another method of
manufacturing;

FIG. 5 shows a cross sectional view on the substrate
of an embodiment according to a further method of
manufacturing;

FIG. 6 shows a cross sectional view on the substrate
of an embodiment according to still another method
of manufacturing;

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0037] FIG. 1 shows a simplified cross sectional view
of a security element 10 according to an embodiment of
the invention. The substrate 1 has a first grove 2 on a
first surface. On the opposite surface of the substrate 1
is a second groove 3. The first groove 2 and the second
groove 3 are superimposed, i.e. they are aligned one
above the other. A first foil 4, in form of an elongate strip,
is arranged in the first groove 2. A second foil 5, also in
the form of an elongate strip, is arranged in the second
groove 3. The first foil 4, the second foil 5 and the re-
maining layer 8 of the substrate 1 between the superim-
posed grooves 2, 3 form a sandwich structure. Accord-
ingly, a sequence of foil, substrate and foil is provided
while the two foils are substantially arranged in respective
grooves.
[0038] The width of the first foil 4 is F1W. The thickness
of the first foil 4 is F1T. The width of the second foil 5 is
F2W. The thickness of the second foil 5 is F2T. In this
embodiment, the thickness F1T of the first foil 4 is greater
than the thickness F2T of the second foil 5.
[0039] The width of the first groove 2 is G1W. The depth
of the first groove is G1T. The width of the second groove
3 is G2W. The depth of the second groove is G2T.
[0040] The width G1W of the first groove 2 is slightly
greater than the width F1W of the first foil 4. This means
that the width G1W of the first groove 2 is dimensioned
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such that the first foil 2 fits into the first groove 2. The
thickness F1T of the first foil 4 is greater than the depth
G1T of the first foil 4. This allows even complex security
features to be incorporated into the first foil 4 rather than
into the second foil 5 which is thinner than the first foil 4.
[0041] The thickness F2T of the second foil 5 is greater
than the depth G2T of the second groove 3. In fact, the
thickness F2T of the second foil 5 can even be greater
than the sum of the thicknesses G1T, G2T of both
grooves 2, 3 (i.e. F2T can be greater than G1T + G2T).
Generally, the thickness of the second foil 5 can be great-
er than the depth of the second groove, for example by
5 mm to 35 mm.
[0042] The width G2W of the second groove 3 is lower
than the width F2W of the second foil 5. This means that
the width G2W of the second groove 3 is dimensioned
such that the second foil 5 (slightly) overlaps the longi-
tudinal edges of the second groove 3. This small overlap
has turned out to be tolerable and it simplifies the man-
ufacturing procedure. The width of the second foil 5 can,
for example be greater than the width of the second
groove 3 by 1 mm to 4 mm.
[0043] In an advantageous embodiment, the width
F2W of the second foil is also greater than the width G1W
of the first groove 2.
[0044] The first and/or second foil 4, 5 advantageously
have a width generally ranging between 8 mm and 30
mm, a thickness ranging between 10 mm and 50 mm, and
a position from one edge to the opposite edge, across
an entire length or an entire width of the substrate 1 and
therefore do not occupy the entire surface area of the
substrate 1.
[0045] The width G1W of the first groove 2 can range
from 0.8 cm to 3 cm. The width G2W of the second groove
3 can also range from 0.8 cm to 3 cm. The width F1W of
the first foil 4 can range from 0.8 to 3 cm. The width F2W
of the second foil 5 can range from 1 cm to 4 cm. This
implies that the width F2W of the second foil 5 can ad-
vantageously always be greater than the width G2W of
the second groove 3.
[0046] The width F1W of the first foil 4 can be equal to
or lower than the width G1W of the first groove 2. The
width F1W of the first foil 4 can, for example be lower
than the width G1W of the first groove 2 by 1 mm to 6 mm.
[0047] Generally, the foils 4, 5 compensate the me-
chanical properties (for example resistance) due the re-
duced thickness of the substrate in the area of the
grooves. The grooves compensate the additional thick-
ness of the foils. However, advantageously the thickness
of the foils 4,5 is only partly compensated by the depth
of the grooves 2,3.
[0048] The sandwich structure of the security element
10 provides high quality, stability, durability and process-
ability. According to some aspects of the invention, the
first foil 4 and the second foil 5 are not necessarily entirely
embedded into the substrate 1. Certain overlaps due to
the thickness F1T of the first foil 4 and the width F2W of
the second foil 5 are acceptable. This simplifies produc-

tion.
[0049] FIG. 2 shows a simplified perspective view on
the security element shown in FIG. 1. Here it can be seen
that the foils 4, 5 and the grooves 2, 3 extend over the
entire substrate. With respect to a valuable document
this means that the sandwich structure of foils 4, 5 and
grooves 2, 3 advantageously extends, for example over
the entire width or entire length of the substrate 1. The
lengths of the first and second groove G1L, G2L and the
lengths of the first and second foil F1L, F2L are then
equal.
[0050] FIG. 3 shows a simplified cross sectional view
of a substrate 1 according to an embodiment. In this em-
bodiment, the reduced thickness of the substrate in the
area of the first groove 2 and the second groove 3 is
mainly or exclusively achieved by localized drainage var-
iations on the first ply 6 (mould layer). In this case, two
grooves are created on the first ply 6, while the thinner
second ply 7 (short-former layer) mainly sinks into the
groove on the surface of the first ply 6 which is opposite
to the first groove 2. The thickness of the first ply 6 is
SP1T outside the groove areas of grooves 2, 3. The thick-
ness of the second ply 7 is SP2T outside the groove
areas of grooves 2, 3. Inside the first groove 2, the first
ply 6 has only thickness of SP1T* with SP1T being great-
er than SP1T*. Inside the second groove 3, the second
ply 7 has the thickness SP2T* with SP2T* being equal
to SP2T. The thickness of the remaining layer 8 between
the grooves is then SP1T* plus SP2T*. The thickness
SP1T*+SP2T* of the remaining layer 8 of the substrate
in the area in which the first groove and the second groove
are superposed can be 80 mm to 130 mm. However, this
value also depends on the overall thickness of the sub-
strate. In terms of the reduction of the thickness of the
substrate due to the first and second groove, the reduc-
tion can range from 4 mm to 35 mm, and advantageously
from 8 mm to 12 mm.
[0051] The advantage of using localized varying drain-
age (locally different dewatering) is that the bottom sur-
face of the grooves remains rather flat over the entire
surface of the bottom surface.
[0052] FIG. 4 shows a simplified cross sectional view
of a substrate 1 according to another embodiment. In this
embodiment there are also two plies 6, 7. However, the
first ply 6 only has a groove on its outer surface which is
the first groove 2. The second groove 3 is formed by
removing the second ply 7 in the area of the second
groove 3. The thickness of the remaining layer 8 of the
substrate is then defined by SP1T*, i.e. only by the thick-
ness of the first ply 6 in the area of the first groove 2.
[0053] In an advantageous embodiment, the second
ply 7 is removed first in order to create the second groove
3 and then the first groove 2 is created as result of the
missing second ply 7 of the second groove 3. In other
words, the second groove is created first and by natural
compensation of the internal tension during the paper
formation, the first groove 2 is spontaneously generated
on the other side of the substrate.
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[0054] FIG. 5 shows a simplified cross sectional view
of a substrate 1 according to another embodiment. In this
embodiment, the two grooves 6, 7 are created by calen-
dering. The two plies 6, 7 are more compressed inside
the area of the grooves 6, 7 than outside the grooves.
[0055] FIG. 6 shows a simplified cross sectional view
of a substrate 1 according to still another embodiment.
In this embodiment, the two groves are formed by mould
cover relief modulation. Similar to the embodiment of
FIG. 3, also here two superimposed grooves are only
generated on the first ply 6. The thickness of the second
ply 7 remains unaffected. This well-known method of cre-
ating grooves or depressions in fibrous substrates has
the disadvantage that the bottom surface of the grooves
is uneven and that the edges of the grooves are less
steep and sharp than with the other methods of manu-
facturing the grooves.
[0056] In the previously described embodiments of the
invention, the first foil 4 and/or the second foil 5 can be
configured such that the first groove 2 and/or second
groove 3 are not perceivable to the naked eye. The re-
duced thickness of the substrate 1 in the area of the
grooves 2, 3 can become visible as an increased trans-
parency of the substrate. In order to hide the grooves 2,
3 to the extent that the presence of the grooves is not
visible to the naked (unaided) eye, either one or both of
the foils 4, 5 can be made substantially opaque. The
grooves 2, 3 are then hidden due to a specific property
of one or both foils 4, 5. In an embodiment of the invention,
a pigment may be added to the first and/or second foil 4,
5 in order to make one or both foils 4, 5 opaque. In another
embodiment, a metallic layer may be applied to one or
both foils 4, 5 in order to render the grooves unperceiv-
able. Furthermore, either one or both of the foils 4, 5 may
be made of polymers which are inherently opaque. In an
advantageous embodiment, a pigment may be added to
the second foil 5 (backside foil) and a metallic or an
opaque carrier medium may be added to the first foil 4
(front foil).
[0057] Although the invention has been described
hereinabove with reference to specific embodiments, it
is not limited to these embodiments and no doubt further
alternatives will occur to the skilled person that lie within
the scope of the invention as claimed.

List of reference signs

[0058]

Substrate 1
First groove 2
Second groove 3
First foil 4
Second foil 5
First ply of substrate 6
Second ply of substrate 7
Remaining layer of substrate 8
First groove thickness G1T

First groove width G1W
First groove length G1 L
Second groove thickness G2T
Second groove width G2W
Second groove length G2L
First foil thickness F1T
First foil width F1W
First foil length F1L
Second foil thickness F2T
Second foil width F2W
Second foil length F2L
Thickness of remaining layer of substrate SRLT
Thickness of first ply of substrate SP1T
Thickness of second ply of substrate SP2T
Thickness of first ply within first groove SP1T*
Thickness of second ply within second groove SP2T*

Claims

1. A security element for a valuable document compris-
ing a substrate, a first groove on a first surface of the
substrate, a second groove on a second surface of
the substrate, the second surface being opposite to
the first surface wherein the first groove and the sec-
ond groove are aligned with each other such that
first groove and the second groove are substantially
superposed and a first foil is arranged in the first
groove and a second foil is arranged in the second
groove such that the thickness of the first foil and the
thickness of the second foil are partially compensat-
ed by the dimensions of the first groove and the sec-
ond groove.

2. The security element of claim 1, wherein the depth
of the first groove is equal to or lower than the thick-
ness of the first foil and/or the width of the first foil is
equal to or lower than the width of the first groove
and/or the width of the second foil is equal to or great-
er than the width of the second groove and/or the
thickness of the second foil is lower than the thick-
ness of the first foil and/or the width of the second
foil is greater than the width of the first foil.

3. The security element according to anyone of the pre-
ceding claims, wherein the length of the first foil is
equal to the length of the first groove and/or the
length of the second foil is equal to the length of the
second groove and/or the length of the first foil is
equal to the length of the second foil.

4. The security element according to anyone of the pre-
ceding claims, wherein a layer of the substrate re-
mains between the first groove and the second
groove over the major part of the area in which the
first groove and the second groove are superposed.

5. The security element according to anyone of the pre-
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ceding claims, further comprising a window in the
substrate in the area in which the first groove and
the second groove are superposed such that the
substrate is entirely removed within the window.

6. The security element according to claim 5, further
comprising a security feature in the first foil having
a visual effect and wherein the security feature is
arranged in the window of the substrate.

7. The security element according to anyone of the pre-
ceding claims, wherein the substrate comprises a
first ply and a second ply and wherein the first ply
and the second ply extend over the entire substrate.

8. The security element according to claim 7, wherein
the first ply is thicker than the second ply.

9. The security element according to claim 7 or 8,
wherein the first groove is formed by drainage control
and wherein the second groove is formed by a
groove in the first ply such that the second ply is
arranged in the groove on the second surface of the
first ply in order to form the second groove.

10. The security element according to claim 7 or 8,
wherein the second ply is locally removed in order
to form the second groove and the first groove.

11. The security element according to claim 7 or 8,
wherein the first groove is formed by lamination or
localized calendering such that the fibers of the sub-
strate are more compressed in the area of the first
groove.

12. The security element according to claim 7 or 8,
wherein the first groove in the first layer is formed by
mould cover relief.

13. The security element according to anyone of the pre-
vious claims, wherein the first foil and/or the second
foil are configured such that the first groove and/or
second groove are not perceivable by the naked eye.

14. A valuable document comprising a security element
according to anyone of the preceding claims.

15. A method of manufacturing a security element in ac-
cordance with anyone of claims 1 to 13 or a method
of manufacturing a valuable document in accord-
ance with claim 14.
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