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Description

[0001] The present invention relates to security print
media suitable for use in making security documents
such as banknotes, identity documents, passports, cer-
tificates and the like, as well as methods for manufactur-
ing such security print media, and security documents
made from the security print media.
[0002] To prevent counterfeiting and enable authen-
ticity to be checked, security documents are typically pro-
vided with one or more security elements which are dif-
ficult or impossible to replicate accurately with commonly
available means, particularly photocopiers, scanners or
commercial printers. Some types of security element are
formed on the surface of a document substrate, for ex-
ample by printing onto and/or embossing into a substrate
such as to create fine-line patterns or latent images re-
vealed upon tilting, whilst others including diffractive op-
tical elements and the like are typically formed on an
article such as a security thread or a transfer foil, which
is then applied to or incorporated into the document sub-
strate. A still further category of security element is that
in which the security element is integrally formed in the
document substrate itself. A well-known example of such
a feature is the conventional watermark, formed in paper
document substrates by controlling the papermaking
process to as to vary the density of the paper fibres as
they are laid down in accordance with a desired image.
Techniques have been developed which can achieve
highly intricate, multi-tonal watermarks which become
visible when the substrate is viewed in transmitted light.
Security elements such as watermarks which are integral
to the document substrate have the significant benefit
that they cannot be detached from the security document
without destroying the integrity of the document.
[0003] Polymer document substrates, comprising typ-
ically a transparent or translucent polymer substrate with
at least one opacifying layer coated on each side to re-
ceive print, have a number of benefits over conventional
paper document substrates including increased lifetime
due to their more robust nature and resistance to soiling.
Polymer document substrates also lend themselves well
to certain types of security features such as transparent
windows which are more difficult to incorporate in paper-
based documents. However, due to the non-fibrous con-
struction of polymer substrates, conventional watermark-
ing techniques are not available and as such the potential
for forming security elements integrally in the substrate
itself is limited. Instead, for polymer security documents,
security elements are typically applied after the docu-
ment substrate has been manufactured, for example as
part of a subsequent security printing process line, or by
the application of a foil.
[0004] Examples of security print media suitable for
use in making security documents may be found in GB
2076337 A and EP 1680285 B1.
[0005] It would be desirable to provide a polymer doc-
ument substrate - i.e. a security print medium, which can

then be printed upon and otherwise processed into a se-
curity document - with an integral security feature, to en-
hance the security of the document substrate itself, and
ultimately of security documents formed from it.
[0006] In accordance with the present invention, a se-
curity print medium for forming security documents there-
from is defined in claim 1.
[0007] The present invention also provides a method
of making a security print medium as defined in claim 19.
[0008] As in conventional polymer document sub-
strates (security print media), the primary function of the
opacifying layers (which are typically formed of a poly-
meric, non-fibrous, light-scattering material) is to render
the majority of the document non-transparent and to pro-
vide a suitable background on which to print graphics,
security patterns and other information as may be re-
quired on the finished security document. However, the
presently disclosed security print media also provides a
security feature which resembles the integral security
features, such as watermarks, that are common in fibrous
document substrates. Specifically, the presently dis-
closed security print media provides that, when viewed
in reflection, a multi-tone first image is displayed to the
viewer, but when held up to the light so as to be viewed
in transmission, provides that a different multi-tone image
is revealed in the region of the multi-tone first image.
[0009] It will be appreciated that the print of the multi-
tonal image and/or the opacifying layers need not be in
direct contact with the surface of the polymer substrate,
or each other. Rather, one or more additional (transpar-
ent or translucent) layers could be present between the
polymer substrate, the print and/or the opacifying layers,
such as a primer layer and/or the additional coloured lay-
er(s) mentioned above, the print/opacifying layers still
being considered disposed "on" the substrate surface.
[0010] The multi-tone first image is achieved by insert-
ing one or more gaps in each of a plurality of the opaci-
fying layers (which otherwise cover substantially all of
the polymer substrate, that is, preferably at least 50% of
the substrate, more preferably at least 80% and most
preferably all of the remaining substrate). In each opac-
ifying layer, the gap(s) are arranged according to a dif-
ferent respective sub-image, the cumulative effect of
which is a variation in the optical density of the security
print media across the region of the substrate, depending
on the number of opacifying layers present at each point,
resulting in the displayed multi-tone image. Locations in
which fewer of the opacifying layers are present (i.e.
where more of the opacifying layers have aligned gaps)
will have a lower optical density, thereby appearing dark-
er when the substrate is viewed against a dark surface,
than other locations. Since relatively bright locations typ-
ically give the impression of being closer to the viewer,
the resulting multi-tone image can provide a strong three-
dimensional effect, especially where the sub-images are
arranged to achieve a gradual change in optical density
across the image (on a scale when viewed by the naked
eye).
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[0011] There may be one or more additional opacifying
layers present which do not contribute to the multi-tone
image, e.g. being entirely absent across the relevant re-
gion of the substrate or being provided uniformly across
the region of the substrate. In addition, there could be
more than one opacifying layer having gaps disposed in
accordance with the same sub-image (provided there are
at least two opacifying layers each having gaps disposed
in accordance with different sub-images).
[0012] The sub-images will each be "versions" of the
multi-tone first image in the sense that each will contribute
to the definition of the same image, but any one of the
sub-images by itself need not display all the elements
which will be visible in the final multi-tone first image.
Rather, each portion of the multi-tone first image will have
a desired tone (or, analogously, optical density) relative
to other portions of the multi-tone first image and each
portion will be present (i.e. correspond to an area of opac-
ifying material) or absent (i.e. correspond to a gap) in
each sub-image in dependence on the desired tone of
that portion. Hence, each sub-image shows selected por-
tions of the multi-tone image depending on their desired
tone. In this way, ultimately, each element of the multi-
tone first image is built up by the presence or absence
of each opacifying layer in the portion corresponding to
the image element, the tone of the element resulting from
the number of opacifying layers present. All of the sub-
images are aligned with one another so that each portion
of the multi-tone image has the same location in each
sub-image.
[0013] In contrast to the multi-tone first image, the mul-
ti-tone second image is provided by a print located on
the surface of the substrate and covered by the opacifying
layers. The print is a layer of at least semi-transparent or
semi-translucent material which, in its most basic form,
affects the intensity of light passing through it by different
amounts in different lateral locations to produce an ap-
pearance of a multi-tonal image.
[0014] It will be appreciated that the term "print" is in-
tended to cover an image formed of a composition such
as ink applied by any technique including conventional
printing methods such as gravure, flexographic printing,
lithography etc., but also ablation methods in which an
all-over ink layer is applied and then selectively removed
to leave an image, e.g. using a laser.
[0015] It will also be appreciated that while the plurality
of overlapping opacifying layers cover the multi-tonal
second image, at least in the area or areas where the
first and second regions overlap, this does not necessar-
ily mean that opacifying material of the plurality of opac-
ifying layers is present over every point of the multi-tonal
second image in the area of the overlap from the point
of view of an observer on a first side of the security print
medium. In some preferred embodiments, some gaps in
each of the plurality of opacifying layers, defined in ac-
cordance with a different respective sub-image, will align
over the multi-tonal second image with those of the other
opacifying layers in one or more places resulting in some

portions of the second image having no opacifying ma-
terial thereon. As will be described further below, the plu-
rality of opacifying layers may be configured to disguise
the appearance of the multi-tonal second image (in re-
flected light) without completely obscuring the presence
of the print, e.g. to make use of the print to provide colour
to parts of the first multi-tonal image.
[0016] In preferable embodiments, the print of the mul-
ti-tonal second image is a multi-coloured print, preferably
comprising multiple print workings, and preferably com-
prising multiple print workings in different colours. In
these embodiments, the print will affect the intensity of
light to produce multiple tones, but will also have a filtering
effect on the light to give light passing through the print
at different locations a desired colour appearance in ac-
cordance with the multi-coloured, multi-tonal image. By
providing a multi-coloured, multi-tonal image as the print,
a very striking transition can be achieved when the viewer
switches from viewing in reflection to viewing in trans-
mission and vice versa, with the image displayed chang-
ing between a single colour version of a first image in
reflection and a multi-coloured, multi-toned version of a
second transmission. While preferable, a monochromat-
ic, multi-toned print may instead be used. As mentioned,
it is preferable that the multi-colour print is formed by
multiple print workings applied to the substrate. This may-
be in the form of a first half of the image being formed of
a first working in a first colour and a second half of the
working formed in a second colour, or of a second, and
optionally a third and/or fourth, monochromatic print of
the multi-tone image being applied over and in register
with a first monochromatic print of the multi-tone image,
in different colours, to produce a single multi-colour de-
piction of the multi-tone image. In some embodiments,
the print of the multi-tonal second image comprises at
least one halftone print working to introduce further com-
plexity to the feature.
[0017] Preferably, the security print medium further
comprises one or more opacifying layers disposed con-
tinuously across the print of the multi-tonal second image
so as to cover the print of the multi-tonal second image
from the point of view of an observer on the second side
of the security print medium. While preferable, in alter-
native embodiments, the multi-tonal second image may
also be uncovered from the point of view of an observer
on the second side of the security print medium.
[0018] In some embodiments, each sub-image defines
portions of the multi-tonal first image which have a tonal
value falling within a respective tonal value range, the
size of each respective tonal value range being different.
That is, each sub-image is based on a different respective
tonal value range. The tonal value of each point of the
multi-tone image can be defined on an arbitrary scale
relative to the darkest tone and lightest tone present in
the multi-tone image (e.g. corresponding to tonal values
of 100% and 0% respectively), or on an absolute scale
as may be measured for example using a transmission
densitometer such as the MacBeth TD932 (e.g. lightest
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tone portions having an optical density of 0.9, and darkest
tone portions having an optical density of 0). The size of
the different tonal value ranges may increase in constant
steps, e.g. by 10% or by 20% where the scale is relative,
or by 0.1 or 0.2 where the scale is absolute) from one
sub-image to another. It should be noted that the sub-
images do not need to be physically arranged on or ap-
plied to the substrate in the same order as that denoted
by their respective tonal value ranges. The order in which
the opacifying layers (and their respective sub-images)
are arranged on the substrate is generally unimportant
since it is the cumulative effect of the layers which pro-
duces the desired image.
[0019] Advantageously, when the tonal value ranges
of the sub-images are ordered according to increasing
size, each tonal value range falls within the tonal value
range next in the sequence. For example, a first sub-
image may define portions of the multi-tone image having
a tonal value in the range 0% to 10%, a second sub-
image may define portions having a tonal value in the
range 0% to 20% (thereby including all the same portions
as in the first sub-image, plus more), a third sub-image
may define portions having a tonal value in the range 0%
to 30%, and so on. In this way, the desired tone of each
image portion will be provided by the cumulative effect
of the sub-layers which define that portion.
[0020] In some preferred embodiments each or at least
one of the sub-images will be a binary or "flat" image with
no tonal variation: the opacifying material is either
present or absent on a scale visible to the naked eye,
with no intermediate areas. However, in more preferred
embodiments, at least some of the sub-images are multi-
tonal sub-images, preferably half-tone sub-images. In
this way, multiple tones can be introduced within the sub-
image itself, e.g. allowing for a gradual change from a
region of 100% opacifying material though a region in
which the opacifying material is applied to a gradually
decreasing proportion of the surface (on a scale too small
to be appreciated by the naked eye) to a region in which
the opacifying material is absent (i.e. a gap). This can be
used to create a smoother transition between tones in
the final multi-tone image, and more complex effects. For
example, this allows for the creation of even more differ-
ent tones in the final image than the number of different
opacifying layers would itself permit.
[0021] The opacifying layers each preferably comprise
a non-fibrous, polymeric material which will scatter light
(as opposed to allowing clear light transmission there-
through), and will be translucent to a degree. In preferred
examples, each individual opacifying layer may have an
optical density in the range 0.1 to 0.5, more preferably
0.1 to 0.4, most preferably 0.1 to 0.3 (as measured on a
transmission densitometer, with an aperture area equiv-
alent to that of a circle with a 1mm diameter - a suitable
transmission densitometer is the MacBeth TD932). The
individual opacifying layers may or may not be of the
same composition as one another - for example, in some
preferred cases at least one of the opacifying layers will

contain electrically conductive particles (desirable to re-
duce the effects of static charge), whereas others will not
- but nonetheless, preferably, all of the opacifying layers
are substantially the same colour as one another, most
preferably a light and bright colour such as white (includ-
ing off-white) or grey. In preferred implementations, the
opacifying layers each have a brightness L* in CIE L*a*b*
colour space of at least 70, preferably at least 80 and
more preferably at least 90.
[0022] In some embodiments, the sub-images are con-
figured such that a smaller number of the opacifying lay-
ers overlap one another at locations across the substrate
corresponding to darker tones in the multi-tonal first im-
age as seen in reflected light, relative to the number of
opacifying layers which overlap one another at locations
corresponding to lighter tones in the multi-tonal first im-
age as seen in reflected light. Preferably, the plurality of
overlapping opacifying layers includes at least three
overlapping opacifying layers each having gap(s) defined
in accordance with a different respective sub-image.
[0023] The security print medium could additionally in-
clude one or more opacifying layers which do not take
part in the formation of the multi-tone image. Hence in
some preferred embodiments the security print medium
further comprises one or more additional opacifying lay-
ers each comprising a layer of semi-opaque material dis-
posed over substantially the whole area of the first and/or
second region, the one or more additional opacifying lay-
ers each extending continuously across the first and/or
second region. Alternatively, or in addition, the security
medium may comprise one or more additional opacifying
layers each comprising a layer of semi-opaque material
disposed over substantially the whole area of the polymer
substrate, the one or more additional opacifying layers
each either extending continuously across the region of
the substrate containing the multi-tonal first and second
images or comprising a gap substantially across the first
and/or second region. By providing a layer of opacifying
material across the first and/or second region, the mini-
mum opacity in those regions can be raised, with the
opacifying layers formed as sub-images then varying the
opacity above this minimum at different lateral locations.
By providing a gap across the first and/or second region,
the opacity of the document can be increased in regions
where light transmission through the medium is not nec-
essary for visibility of the multi-tonal second image. In
many embodiments, it may be desirable to provide at
least one opacifying layer on each surface of the sub-
strate, e.g. to enable later printing thereon and/or to pro-
tect the substrate or control its surface texture.
[0024] Since the total opacity of the opacifying layers
varies across the first region to form the first multi-tonal
image, in some embodiments, when the security print
medium is viewed by the observer in reflected light, the
print of the second image is at least partly visible in (some
of the) area(s) corresponding to gap(s) in at least one of
the plurality of opacifying layers in the overlapping ar-
ea(s) of the first and second regions. For example, in
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some embodiments the print may not be visible, or may
be barely visible, in regions where the print is covered
by opacifying material from each of the applied opacifying
layers. In regions in which less opacifying material covers
the print, as a result of one or more gaps being present
in the overlying opacifying layers, the visibility of the print
will increase according to the reduction in opacifying ma-
terial covering the print, i.e. according to the number of
aligned gaps over the print. Finally, the visibility of the
print will be at a maximum where gaps in all of the opac-
ifying layers align over the print. Advantageously, the
opacifying layers may be configured to disguise the ap-
pearance of the second image in reflection, by obscuring
selected regions of the print, while allowing certain as-
pects of the print to remain visible.
[0025] It will be appreciated here that there is an im-
portant distinction between the visibility of the print of the
multi-tonal second image, and the visibility of the multi-
tonal second image itself. While the print of the multi-
tonal image may be partly visible through gaps in the
opacifying material in reflected light, e.g. revealing ele-
ments or small areas of the second image, the second
image as a whole (e.g. its information content) should
not be distinguishable by the viewer. In such embodi-
ments, elements of the second image may be used to
enhance the appearance of the medium in reflection
while the first image still dominates the overall appear-
ance.
[0026] For instance, in some embodiments, the print
of the second image contributes a background to the first
image in the overlapping area(s) of the first and second
regions, and in particularly preferable embodiments,
when the security print medium is viewed by the observer
in reflected light, the colour of the print of the second
image is visible in the overlapping area(s) of the first and
second regions. For example, the multi-tonal first image
may be selected to reveal a large percentage of the print,
while not revealing any one large continuous area of the
print. In this way, the detail of the second image, dis-
played by the print in transmission, may be disguised in
reflection, and the print instead used to enhance the ap-
pearance of the first image across the region of the over-
lap by providing colour to the region of the overlap, which
is particularly effective in embodiments in which the print
is monochromatic. Embodiments in which the colour of
the print is visible in the region of the overlap are partic-
ularly advantageous as the print can be used to replace
the lithographic print layer, commonly applied to a secu-
rity medium to provide regions of colour underneath an
outer intaglio print applied when processing the security
medium into a document. Embodiments which use the
print to replace the lithographic print layer are particularly
advantageous as the print is applied during formation of
the security medium, before application of opacifying lay-
ers, and so can be precisely registered to other features,
such as windows through the opacifying material.
[0027] The document designer will be able to ensure
the print dominates the appearance of the medium in

transmission by controlling the optical density and cov-
erage of the print and opacifying layers as appropriate.
For example, one relevant consideration may be the cov-
erage of opacifying coating having high opacity, which
could appear as dark regions in transmission, possibly
obscuring parts of the second image. Therefore, in some
embodiments, the opacifying layers in combination have
an optical density of at least 0.4 over at most 50%, pref-
erably at most 30%, more preferably at most 20%, of the
overlapping area(s) of the first and second regions (but
preferably more than 0% of the overlapping area(s) of
the first and second regions). Providing that the opacity
of the opacifying coating is not high over a large area
reduces the visibility of the opacifying coating in trans-
mission, especially where the high opacity areas are non-
continuous.
[0028] It may also be desirable to provide that the opac-
ifying coating is present over a large proportion of the
area of the overlap (even if with a low optical density) so
as to hide a large proportion of the print in reflection.
Therefore, preferably, the opacifying layers in combina-
tion have an optical density greater than substantially
zero over at least 50%, preferably at least 70%, more
preferably at least 80%, of the overlapping area(s) of the
first and second regions. Providing that the opacifying
coating is present with a low opacity in a large proportion
of the overlap may help to hide the appearance of the
print in reflection while ensuring good visibility of the print
in transmission. While it is desirable to have a high pro-
portion of the overlap with a low opacity coating to sub-
stantially hide the print in reflection, it is desirable that
the print is still visible in at least some portions of the area
of the overlap so as to enhance the appearance of the
first image in reflection. Therefore, preferably, the opac-
ifying layers in combination have an optical density of
substantially zero over one or more parts of the overlap-
ping area(s) of the first and second regions. Preferably,
the optical density will be substantially zero over between
0% and 50% of the overlapping area(s) of the first and
second regions, more preferably between 0% and 20%.
In some embodiments, the opacifying layers in combina-
tion will be have an optical density of 0.05 in areas con-
figured to reveal the print.
[0029] The security print medium could be configured
such that, away from the region of the first multi-tonal
image, at least one opacifying layer is present at every
point across the substrate, so that the document sub-
strate does not appear transparent. However, to add an
additional level of security, in preferred embodiments, at
least one transparent window region is formed by aligned
gaps in each of the opacifying layers (outside of the first
region and preferably outside of the second region), the
at least one transparent window region preferably sub-
stantially surrounding the multi-tonal first and second im-
ages.
[0030] The or each opacifying layer may be laid down
via an application technique which results in no additional
visible sub-structure to the layer beyond that defined by
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the sub-image, i.e. the opacifying material being present
in a macroscopically uniform, homogenous layer across
all regions outside the gaps defined by the sub-image.
This will typically be the case where the layer is applied
by gravure printing with a cell size too small for individual
recognition by the naked eye. Thus, at least some of the
opacifying layers are applied in the form of an array of
screen elements which are too small to be individually
discernible to the naked eye. However, in other preferred
cases one or more of the opacifying layers may be laid
down in the form of a visible screen. Hence, at least one
of the sub-images is formed of an array of screen ele-
ments which are sufficiently large to be individually dis-
cernible to the naked eye, the size of the screen elements
varying across the array to define the sub-image. For
example the sub-image may be defined by line screen
elements or dot screen elements, e.g. to give the appear-
ance of an intaglio-printed pattern. Regardless of ele-
ment size, preferably the opacifying layers are printed
opacifying layers, preferably they are applied to the sub-
strate by gravure printing. Also, preferably at least one
of the opacifying layers comprises electrically conductive
particles.
[0031] The security print medium may advantageously
further comprises a raised pattern layer (e.g. of transpar-
ent or coloured ink) applied to the outermost opacifying
layer on one or both sides of the substrate, the raised
pattern layer comprising an array of screen elements
which are sufficiently large to be individually discernible
to the naked eye, the raised pattern layer preferably being
tactile and/or of varying visibility depending on the view-
ing angle. For example, the pattern layer could be applied
by intaglio printing. In a particularly preferred embodi-
ment, such a raised pattern layer is provided in combi-
nation with a visibly-screened opacifying layer and the
array of screen elements forming the at least one of the
sub-images is arranged to visually cooperate with the
array of screen elements forming the raised pattern layer.
For example, the raised pattern layer could be provided
across one area of the region containing the multi-tone
first image and the screened opacifying layer across a
second, different area, the two areas merging into one
another. This gives the impression of a continuous
screened pattern at some viewing angles and not others.
[0032] To make best use of the ability of the multi-tone
images to display distinct light and dark portions, and
preferably different intermediate tones as well, it is par-
ticularly advantageous if the multi-tonal first image and/or
the multi-tonal second image comprises an image of a
three-dimensional object, preferably a geometrical solid
or wireframe model, a person, an animal, a building or
other architectural structure or a three-dimensional logo.
[0033] In embodiments, the first and second multi-ton-
al images need only partially overlap. However, to pro-
duce a more striking transition, it is preferable that one
of the first region and the second region is contained
completely within the other of the first and second region.
For example, one image may frame the other or provide

a background to the other. Alternatively, the first region
and the second region may be substantially the same.
In either case, it is preferable that one of the first and
second regions is substantially the entire first and/or sec-
ond surface of the substrate.
[0034] The method of making a security print medium
already introduced above can be adapted to make any
of the preferred features described above.
[0035] The invention further provides a security docu-
ment comprising a security print medium as described
above, and at least one graphics layer applied on the
outermost opacifying layer(s) on the first and/or second
surfaces of the polymer substrate. The security docu-
ment could be for example any of: a bank note, an iden-
tification document, a passport, a licence, a cheque, a
visa, a stamp or a certificate. A corresponding method
of manufacturing a security document comprises making
a security print medium in accordance with the above-
described method; and applying at least one graphics
layer to the outermost opacifying layer(s) on the first
and/or second surfaces of the polymer substrate. Typi-
cally the step of applying at least one graphics layer to
the outermost opacifying layers will be carried out in a
separate manufacturing process (e.g. at a different man-
ufacturing facility and possibly by a different entity) from
the manufacture of the security print media itself. How-
ever, the at least one graphics layer may preferably be
applied in register with the multi-tone image in the opac-
ifying layers so as to achieve a visual co-operation be-
tween the graphics layer and the multi-tone image. This
can be achieved by using a sensor such as a camera
system to detect the location of the multi-tone image and
adjust the position of the applied graphics layer accord-
ingly. The graphics layer can be applied using any avail-
able printing process such as gravure, flexographic, lith-
ographic or intaglio printing, for example. The graphics
layer may typically include security patterns such as fine
line patterns or guilloches, information as to the nature
of the security document such as denomination and cur-
rency identifiers for a banknote, and/or personalisation
information such as a serial number on a banknote or
bibliographic data of the holder on a passport.
[0036] Examples of security print media in accordance
with the present invention will now be described with ref-
erence to the accompanying drawings, in which:

Figure 1 shows a first embodiment of a security print
medium (a) in plan view, before application of any
opacifying layers, (b) in cross-section, before appli-
cation of any opacifying layers, (c) in plan view, after
the application of opacifying layers, and (d) in cross-
section, after the application of opacifying layers, lay-
ers of the security print medium being shown spaced
apart for clarity;
Figures 2(a) to (c) show portions of different opaci-
fying layers of the security print medium of Figure 1;
Figures 3(a) to (c) show portions of different opaci-
fying layers of the security print medium of Figure 1

9 10 



EP 3 356 153 B1

7

5

10

15

20

25

30

35

40

45

50

55

in a variant thereof;
Figure 4(a) shows an example of a raised pattern
layer, and Figure 4(b) shows an example of an opac-
ifying layer which may be provided to the security
print medium of Figure 1 according to a variant there-
of;
Figure 5 shows schematically a second embodiment
of a security print medium, with each layer applied
to the substrate being depicted individually in plan
view;
Figure 6 shows schematically a third embodiment of
a security print medium, with each layer applied to
the substrate being depicted individually in plan view;
and
Figure 7 shows a first embodiment of a security doc-
ument (a) in plan view, and (b) in cross-section, lay-
ers of the security document being shown spaced
apart for clarity.

[0037] The description below will focus on examples
security print media used in the production of banknotes.
However, as mentioned above, the security print media
could be used to form any type of security document,
including passports (or individual pages thereof), identi-
fication cards, certificates, cheques and the like.
Throughout this disclosure, the term "security print me-
dia" is used synonymously with the term "document sub-
strate", meaning a medium which can then be printed
upon and otherwise processed to form the desired secu-
rity document, in a manner analogous to the printing and
subsequent processing of a conventional paper sub-
strate (albeit with processes adapted for use on polymer).
Hence a "security print medium" does not encompass
graphics layers and the like, which are later printed onto
the security print medium to provide security patterns,
indicia, denomination identifiers, currency identifiers etc.
The combination of such a graphics layer and a "security
print medium" (and optionally additional features such as
applied foils, strips, patches etc) is the "security docu-
ment".
[0038] Throughout the following examples, the secu-
rity print medium will be illustrated as having the same
size and shape as a security document into which it is
later formed. However, typically the security print medium
will be formed as a web or sheet large enough to carry
multiple repeats of the desired security document, and
will then be cut into individual document either before,
but more usually after, printing of the graphics layer and
any other required processing steps.
[0039] Figure 1 shows a first embodiment of a security
print medium 1. Figures 1(a) and 1(b) show the security
print medium before the application of any opacifying lay-
ers, with Figure 1(a) showing a plan view of the security
print medium, and Figure 1(b) showing a cross-section
along the line X-X’. It will be appreciated that in Figure
1(b) the layers forming the security print medium 1 are
shown spaced apart for clarity whereas in practice all of
the layers will contact one another and form a cohesive

unit. The same applies to all other cross-sections shown
in other Figures.
[0040] As shown in Figures 1(a) and 1(b), the security
print medium 1 comprises a polymer substrate 5, which
is transparent (i.e. optically clear, but may be tinted) or
translucent (i.e. optically scattering, but non-opaque).
The polymer substrate 5 may be monolithic or could be
multi-layered and may carry additional layers on its first
and/or second surfaces 5a, 5b such as a primer layer for
improving the adhesion of outer layers. The polymeric
substrate may comprise BOPP or polycarbonate, for ex-
ample.
[0041] The polymer substrate 5 has opposing upper
and lower surfaces 5a, 5b. In a region, on the upper sur-
face 5a, there is disposed a multi-tonal image 10 (multi-
tone second image) in the form of a single print working
10a (print of the multi-tone second image). In this exam-
ple, the multi-tone image 10 is formed by a square shaped
print working 10a which has a lighter tone towards its
centre and a darker tone towards its perimeter to give
the impression to the viewer that the centre is closer than
the edges. The print working 10a may be formed by a
conventional colour ink using a process such as gravure
printing or flexographic printing. The ink may be selected
so as to be translucent to allow the colour to be visible
in transmitted light.
[0042] The print 10a can be applied using any available
application technique. For example, the print 10a could
be applied by gravure, flexographic, lithographic or any
other available printing technique, or by applying an all-
over layer of ink and then selectively removing parts of
it to define an image, e.g. by laser ablation or etching.
[0043] As shown in Figure 1(c), substantially all of the
medium 1 carries a coating 6 formed of a plurality of opac-
ifying layers as described further below. This renders the
medium non-transparent across the whole of the coated
area and provides a suitable background for printing ther-
eon. The coating 6 may optionally be omitted in certain
areas of the medium to form features such as strip 2 and
window 3, which are transparent or translucent (relative
to the coated areas). Such transparent areas may be
provided as security features in their own right or may be
later equipped with additional security devices during the
manufacture of a security document using the medium
1, as described further below. At least some of the opac-
ifying layers forming coating 6 also have gaps in a region
8 of the medium, which are configured to form a multi-
tone image 9 (multi-tone first image) as will be detailed
below. Nonetheless, in preferred examples each opaci-
fying layer covers at least 50% of the area of the security
[0044] The opacifying coating 6 can be applied on one
or both surfaces 5a, 5b of the polymer substrate 5 and
in this case comprises four opacifying layers 6a, 6c, 6e,
6g on the upper surface 5a, and two opacifying layers
6b, 6d on the lower surface 5b. Each opacifying layer
comprises a translucent, semi-opaque material which is
preferably polymeric and non-fibrous, e.g. white ink. The
opacifying layers are each preferably substantially the
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same colour as one another (and are spatially uniform in
colour), most preferably white or another light colour such
as off-white or grey so that a later-applied graphics layer
will contrast well against it. In preferred examples, the
opacifying layers each have a brightness L* in CIE L*a*b*
colour space of at least 70, preferably at least 80 and
more preferably at least 90.
[0045] In this example, on the upper side 5a of the sub-
strate 5, three of the opacifying layers 6c, 6e, 6g contrib-
ute to the formation of multi-tone first image 9 whilst the
fourth opacifying layer 6a is continuous across region 8
and hence does not contribute to the multi-tone first im-
age other than to increase its optical density uniformly
throughout. On the lower side of the substrate, two opac-
ifying layers 6b, 6d extend substantially across the entire
surface of the substrate, and completely cover the multi-
tone first and second images from the point of view of an
observer viewing the lower side of the substrate. It should
be noted that the order in which the opacifying layers 6c,
6e, 6g are arranged and their location with respect to
other opacifying layers on the upper side of the substrate
is unimportant since it is their cumulative effect, when all
are viewed in combination, which creates the desired im-
age. These considerations apply to all embodiments.
[0046] Each of the opacifying layers 6c, 6e and 6g,
which contribute to the formation of the multi-tone first
image 9, includes a gap in the region 8 which is defined
in accordance with a different respective sub-image. The
sub-images are shown in plan view in Figures 2(a), (b)
and (c) for layers 6c, 6e and 6g, respectively (each of
Figures 2(a) to (c) showing only a section of the respec-
tive opacifying layer including and surrounding region 8,
and omitting the remainder of the layer). The different
sub-images are configured such that once the opacifying
layers are arranged on top of one another, as shown in
Figure 1(d), the cumulative effect of the different sub-
images is a variation in the optical density of the security
print medium across region 8 which appears as the multi-
tone image 9 when viewed in reflected light.
[0047] Specifically, with each opacifying layer being
white in colour, the innermost circular portion 9a has the
lowest optical density (or tone), achieved by providing
corresponding gaps in all of the opacifying layers except
for layer 6a such that a single opacifying layer is present
across portion 9a, and therefore appears darkest in re-
flected light, and the outermost annular portion 9d has
the highest optical density (or tone), achieved by provid-
ing gaps in none of the opacifying layers in this portion,
such that all four are present here, thereby appearing
lightest in tone in reflected light. Intermediate annular por-
tions 9b and 9c are provided with respective intermediate
optical density / tonal values, achieved by locating gaps
in these portions in one of the four opacifying layers and
in two of the four opacifying layers, respectively. Thus,
taking the optical density of innermost portion 9a to be
0% on an arbitrary relative scale, and that of outermost
portion 9d to be 100%, portion 9b has an optical density
of 33% and portion 9c an optical density of 66%. Alter-

natively, on an absolute scale, if each opacifying layer
6a,c,e,g has an optical density of 0.2 (as measured on a
transmission densitometer such as the MacBeth TD932,
with an aperture area equivalent to that of a circle with a
1mm diameter), portion 9a will have an optical density of
0.2, portion 9b an optical density of 0.4, portion 9c an
optical density of 0.6 and portion 9d an optical density of
0.8. These different optical densities appear as a varia-
tion in tone across the image, resulting in a three-dimen-
sional effect.
[0048] As mentioned above, when the medium 1 is
viewed in reflected light, particularly on a dark back-
ground, the innermost portion 9a will appear darkest
since its low optical density reflects the least amount of
incident light, whilst the outermost portion 9d will appear
lightest due to its high optical density reflecting compar-
atively more light. As a result, the centre 9a of the multi-
tonal image 9 will appear further from the viewer than the
edges.
[0049] When the medium is switched to being viewed
in transmitted light, (i.e. against a backlight), light passes
through the security medium 1, and in particular, through
the print working 10a of the multi-tonal second image 10
and through the opacifying layers 6a, 6c, 6e, 6g forming
the multi-tonal first image 9. When the viewer looks in
the region of the multi-tonal second image 10, which over-
laps the region 8 of the multi-tonal first image 9, a bright
central region is visible, corresponding to the lighter ar-
eas of the print working 10a of the multi-tonal second
image 10, contrasted against a darker outer region, cor-
responding to the darker areas of the print working 10a
of the multi-tonal second image 10. The modulation of
light passing through the security medium 1 by the print
working 10a of the multi-tonal second image 10 domi-
nates the appearance of security medium, overwhelming
any visible modulation of light intensity resulting from the
opacifying layers 6a, 6c, 6e, 6g.
[0050] The result of the above is a transition between
a first multi-tonal image, visible in reflection, and a second
multi-tonal image, different from the first, visible in trans-
mission in at least an overlapping region on the substrate.
[0051] Referring now to Figure 2, the sub-images ac-
cording to which each opacifying layer 6c, e, g is arranged
will be described in more detail. The sub-image defined
in opacifying layer 6g is shown in Figure 2(a) and it will
be seen that this comprises a circular gap extending
across the portions 9a,b,c of the multi-tone image, wholly
surrounded by the opacifying material of layer 6g. The
periphery of the circular gap therefore corresponds to the
boundary between portion 9c and portion 9d in the multi-
tone image 9. The opacifying material of layer 6g is
present across portion 9d of the multi-tone image (the
outer edge of which corresponds to the periphery of re-
gion 8, shown for reference). Hence the sub-image is
defining portions of the desired multi-tone image accord-
ing to their intended tone (or analogously their optical
density): in this sub-image, portions of the multi-tone im-
age having a desired tone of more than 66% up to and
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including 100% (in this case, portion 10d) are denoted
by the presence of opacifying material whilst portions
having a desired tone of 66% or less correspond to a gap
in the layer.
[0052] Likewise, the sub-image defined in opacifying
layer 6e (Figure 2(b)) defines portions of the desired mul-
ti-tone image according to a different, larger, tonal range:
here, portions of the multi-tone image having a desired
tone of more than 33% up to and including 100% (in this
case, portions 9c and 9d) are denoted by the presence
of opacifying material whilst portions having a desired
tone of 33% or less correspond to a gap in the layer.
Hence, the sub-image comprises a circular gap extend-
ing across portions 9a and 9b of the multi-tone image,
its periphery lying on the boundary between portions 9b
and 9c.
[0053] Finally, the sub-image defined in opacifying lay-
er 6c (Figure 2(c)) defines portions of the desired multi-
tone image according to a still larger tonal range: portions
of the multi-tone image having a desired tone of more
than 0% up to and including 100% (in this case, portions
9c and 9d) are denoted by the presence of opacifying
material whilst portions having a desired tone of 0% cor-
respond to a gap in the layer. Hence, the sub-image com-
prises a circular gap extending across portion 9a only of
the multi-tone image, its periphery lying on the boundary
between portions 9a and 9b.
[0054] It will be noted that the size of the tonal range
defined in each sub-image is different and that each
range falls wholly within that of the next sub-image (if
they are placed in sequence according to the size of their
respective tonal ranges). One end point (100%) is the
same for each tonal range whilst the other end value
varies.
[0055] In the above example, all of the sub-images are
binary or "flat" images meaning that the opacifying ma-
terial is either present or absent across each part of the
image (on a scale large enough to be appreciated by the
naked eye), and there are no intermediate levels. This
will be desirable in many cases, especially where a sharp
"step-change" in tone is required in the final multi-tone
image, e.g. to define a straight edge in the image of an
object. If this is not desired, one option to achieve a more
gradual change in tone from one portion of the image to
the next would be to utilise a greater number of opacifying
layers, possibly of lower individual optical density, and a
corresponding number of sub-images, arranged so as to
achieve a more closely-spaced series of smaller changes
in tone. However, this may result in an undesirably thick
construction of the security print medium 1 and would
also require a corresponding increase in the number of
processing steps.
[0056] Figures 3(a), (b) and (c) show alternative sub-
images for each of the opacifying layers 6g, e, c respec-
tively in the Figure 1 embodiment, which address this.
The sub-image for each layer is substantially the same
as in the Figure 2 example, defining portions of the multi-
tone image according to their desired tone, based on the

same different tonal range for each sub-image as previ-
ously described, but in this case each of the sub-images
itself is multi-tonal, i.e. defining at least one intermediate
tone beyond the binary options of "present" or "absent",
on a scale visible to the naked eye. For example, each
sub-image may be formed as a half tone image in which
elements of the image are laid down with varying size
and/or ink weight to give rise to the required variation in
tone. In the present example, this multi-tonal nature of
the sub-image is used to replace the sharp periphery of
the gap in each opacifying layer with a boundary region
in which the tone of the sub-image is intermediate (e.g.
50% fill factor) or gradually increases from zero on the
side of the gap to 100% on the other wise. This visually
softens the edge of each opacifying layer resulting in a
more gradual change between tones in the final multi-
tone image.
[0057] In the present example, all of the sub-images
are formed as multi-tone images in this way but this is
not essential. In other cases, just one of the sub-images,
or a sub-set of the sub-images, may be multi-tonal whilst
the remaining one or more sub-images may be binary
images.
[0058] Multi-tonal sub-images can also be used for pur-
poses other than smoothing transitions between gaps
and non-gap portions of a sub-image. More generally,
the use of multiple tones in one or more of the sub-images
allows for the creation of more complex multi-tonal im-
ages once the sub-images are combined since the
number of available tones is no longer limited to the
number of opacifying layers applied. Rather, by varying
the tone across any of the individual sub-images and
layering them with further sub-images as necessary, a
much larger number of different tones can be created
thereby allowing for the formation of a more complex mul-
ti-tone image.
[0059] It should be appreciated that this can be applied
to all embodiments described below, in which any one
or more of the described sub-images could be imple-
mented as a multi-tonal sub-image to obtain the above-
mentioned advantages.
[0060] A further optional but beneficial feature will now
be described with reference to Figure 4. Figure 4(a)
shows an exemplary raised pattern layer 13 which may
be applied over the outermost opacifying layer(s) across
the region 8 of the medium 1. For instance, in the Figure
1 embodiment, the raised pattern layer 13 may be applied
over the opacifying layer 6g on the first surface of the
substrate 5. The raised pattern layer may comprise for
example a colourless, transparent ink which is applied
to the medium 1 in accordance with a screen pattern, the
elements of which are large enough to be individual dis-
cernible to the naked eye (possibly only under close in-
spection). For example, the raised pattern layer 13 may
be applied in the form of an array of line or dot screen
elements. In this case, the raised pattern layer is in the
form of a grid of lines as shown. The raised pattern layer
may be applied by intaglio printing for example and pref-
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erably has a latent appearance in that its presence is less
visible when the medium is viewed at some angles, rel-
ative to others. At certain viewing angles, which depend
on the location of the illuminating light source, the raised
image pattern will reflect light more strongly to the viewer,
and thus become more visible, than at other viewing an-
gles. The pattern 13 may or may not be directly related
to the content of either of the multi-tone images 9, 10,
but in particularly preferable embodiments, the pattern
13 is related to the multi-tonal image 9 seen in reflection
and produced by the opacifying layers. In this example,
the raised pattern layer extends across the same region
8, matching the outline of the multi-tone first image, but
otherwise does not reflect the features of the multi-tone
first image 9, instead comprising a grid pattern, the line
weight of which varies from left to right across the region
such that it fades to absent on the right side of the region
8. Preferably the raised pattern layer is tactile (i.e. can
be detected by human touch), but this is not essential.
[0061] A raised pattern layer of the sort described
above can be used on its own to add complexity to the
multi-tone image feature. However it is preferred to inte-
grate the pattern with the multi-tone image by arranging
one of the opacifying layers 6 in accordance with a similar
screened pattern.
[0062] In previous embodiments, each opacifying layer
6a to 6g has been laid down in a substantially homoge-
nous manner so as to uniformly cover the desired por-
tions of the substrate 5, at least on a macroscopic scale
which is visible to the naked eye. In practice such layers
may be formed by gravure printing for example, which
involves applying the opacifying material from an array
of cells, the size of which is typically too small for any
resulting pattern structure to be visible to the naked eye.
[0063] However in the present example, one or more
of the opacifying layers is formed in accordance with an
array of screen elements, such as dots or lines, which
are sufficiently large that the screen structure is visible
to the naked eye. An example of such an opacifying layer
6a’ is shown in Figure 6(b). This could be provided in
place of layer 6a or as an additional layer, for example,
applied over the top of the uppermost opacifying layer
6g. In this example, the opacifying material of this layer
which extends across the region 8, i.e. covering portions
9a to d of the multi-tone image, is now applied in accord-
ance with a screen of dots arranged on an orthogonal
grid. The size of the dot elements varies across the region
from small on the left side to large on the right side. This
results in a small-scale structure to the tones visible in
the multi-tone pattern which interacts with that of the
raised pattern layer 13. The two screen patterns are se-
lected to be of similar sizes and element shapes, that of
raised pattern layer 13 being dominant on the left hand
side of the region 8, and that that of opacifying layer 6a’
being dominant on the right hand side.
[0064] Figure 5 shows a second embodiment of the
invention formed based on the same principles as de-
scribed in relation to the first embodiment, i.e. that shown

in Figure 1. The construction of the security print medium
1 is largely the same as previously described, common
components being denoted in the Figures using the same
reference numerals as used above.
[0065] In this embodiment, the multi-tonal second im-
age 10 is formed by a print working 10a applied to the
entire upper surface 5a of the substrate 5. In this embod-
iment, the print of the multi-tonal second image 10 is a
monochromatic picture of a flower. The print working 10a
is formed of a translucent blue ink applied as a half-tone
print working in accordance with the multi-tonal second
image 10.
[0066] Applied over the print of the multi-tonal second
image 10 are a first, continuous opacifying layer 6a ex-
tending over the entire upper surface 5a of the substrate
5, and three opacifying layers 6c, 6e, 6g applied in that
order, each opacifying layer 6c, 6e, 6g being formed in
accordance with a respective sub-image and each ex-
tending over substantially the entire upper surface 5a of
the substrate 5. It should be appreciated that whilst in
practice the opacifying layers will typically be white, here
the opacifying material is illustrated as black in order to
be visible in the Figure. Thus the white portions surround-
ed by black in fact correspond to gaps in the opacifying
layers, and the black portions represent the areas where
opacifying material is present.
[0067] Applied to the lower surface 5b of the substrate
5 are two opacifying layers 6b, 6d, applied in that order,
each extending continuously over substantially the entire
lower surface of the substrate.
[0068] Collectively, the opacifying layers 6c, 6e, 6g,
applied in accordance with a respective sub-image, de-
fine the multi-tonal first image 9 in a region 8, the region
8 corresponding to a central band stretching longitudi-
nally along the substrate. The multi-tonal first image 9,
defined by the sub-images, in this embodiment is a com-
plex repeating pattern.
[0069] When the upper surface 5a of the substrate 5
is viewed in reflection, the pattern, which is the multi-tonal
first image 9 formed by the opacifying layers 6c, 6e, 6g,
is visible across the centre of the substrate 5. When the
media 1 is switched to being viewed in transmission, the
multi-tonal second image 10, formed by the print working
10a, becomes visible across the entire surface of the
note, and dominates the appearance of the media 1.
[0070] The multi-tonal first image 9, from which the
sub-images are derived, in this example is a pattern, and
the opacifying layers 6c, 6e, 6g include gaps which, in at
least some places, align over the print working 10a.
Opacifying layer 6a is provided substantially continuous-
ly across the substrate and will typically hide the print
working 10a in reflection, even in the places where the
gaps in opacifying layers 6c, 6e, 6g align. While the con-
tinuous opacifying layer 6a will typically hide all of the
print working 10a in reflection, the opacifying layer 6a
could alternatively be configured so as to have a very
low opacity, e.g. an opacity of approximately 0.05 or less
(i.e. substantially zero), so that the print of the multi-tonal

17 18 



EP 3 356 153 B1

11

5

10

15

20

25

30

35

40

45

50

55

second image 10 is visible when the medium is viewed
in reflection, through the aligned gaps in the opacifying
layers 6c, 6e, 6g. While the print of the second image is
visible in reflection through the gaps in the opacifying
layers 6c, 6e, 6g, the second image as a whole remains
unidentifiable in reflection since the image is obscured
at frequent intervals across the surface of the medium
by opacifying material having an opacity greater than
substantially zero (i.e. an opacity of 0.05 or greater in
places where one or more of layers 6c, 6e and 6g are
present). If small regions of the print 10a are visible in
reflection, (i.e. if there are points at which the opacifying
coating has an opacity of substantially zero) this may
enhance the appearance of the first image 9 (e.g. by pro-
viding one or more background colours) without revealing
the second image in reflection.
[0071] In reflection, the visibility of the second print at
any one point on the surface of the substrate 5 will depend
on the total opacity of the opacifying layers 6a, 6c, 6e,
6g in combination. The print 10a will be most visible (if
at all) where a gap is present in all of the opacifying layers
formed as sub-images 6c, 6e, 6g as it will only be the
continuous opacifying layer 6a which acts to obscure the
print. The print 10a will be less visible (typically substan-
tially not visible) at points over which two opacifying lay-
ers 6e, 6g have gaps, as now the continuous opacifying
layer 6a and a first opacifying layer 6c formed in accord-
ance with a sub-image will act to obscure the print 10a.
Visibility will decrease again for points over which only
one opacifying layer has gaps, and the print 10a will be
least visible at points at which all of the opacifying layers
6a, 6c, 6e, 6g are present.
[0072] Figure 6 shows a third embodiment of the in-
vention formed based on the same principles as de-
scribed in relation to the first and second embodiments.
The construction of the security print medium 1 is largely
the same as the second embodiment in particular.
[0073] In this embodiment, the multi-tonal second im-
age 10 is a multi-coloured, multi-tonal image, and is
formed by four print workings 10a, 10b, 10c, 10d applied
over one another on the upper surface 5a of the substrate
5. As in the second embodiment, the multi-tonal second
image is an image of a flower, and extends across the
entire upper surface 5a of the substrate 5. Each print
working 10a, 10b, 10c, 10d is a halftone image in a dif-
ferent component colour, e.g. print working 10a is in yel-
low, print working 10b is in magenta, print working 10c
is in cyan, and print working 10d is in black, which to-
gether form a multi-colour, multi-tonal image. While yel-
low, cyan, magenta and black are used in this embodi-
ment, many combinations of print workings may be used
to achieve different appearances of the multi-tonal im-
age. In another example, a second working could be in
a different colour to a first, and configured to provide dif-
ferent elements of the multi-tone image - e.g. the first
working could be provided only in a first half on the image
and the second working in a second half to provide two
halves in different colours - or could overlap with the first

to provide an intermediate colour such as orange where
the first working is red and the second yellow. Alterna-
tively still, one or more of the workings 10a, 10b, 10c,
10d could be identical and in the same colour, to increase
the intensity of that colour. While all workings 10a, 10b,
10c, 10d are applied to the upper surface of the substrate,
one or more could, instead, be disposed on the lower
surface of the substrate and still contribute to the multi-
tonal second image.
[0074] Over the multi-tonal second image on the upper
surface 5a of the substrate 5 are three opacifying layers
6a, 6c, 6e, applied in that order, each formed in accord-
ance with a respective sub-image and each extending
over substantially the entire upper surface 5a of the sub-
strate 5. As in the second embodiment, these opacifying
layers collectively form a pattern, which is the multi-tonal
first image 9, in a region 8, the region 8 corresponding
to a central band stretching longitudinally along the sub-
strate.
[0075] Similarly, on the lower surface 5b of the sub-
strate 5 are disposed three opacifying layers 6b, 6d, 6f,
applied in that order, each formed in accordance with a
respective sub-image and each extending over substan-
tially the entire lower surface of the substrate 5. In this
embodiment, the opacifying layers 6b, 6d, 6f on the lower
surface form a second multi-tonal first image 9’. In this
case, the sub-image of the layer 6b corresponds to that
of the layer 6a, the sub-image of the layer 6d corresponds
to that of layer 6c, and the sub-image of the layer 6f cor-
responds to that of layer 6e such that the second multi-
tonal first image 9’, seen when the lower surface 5b is
viewed in reflection, is identical to the multi-tonal first im-
age 9 formed by the opacifying layers 6a, 6c, 6e.
[0076] In this embodiment, as there are points across
both surfaces of the medium at which no opacifying ma-
terial is present (i.e. where the gaps through either the
upper opacifying layers 6a, 6c, 6e or lower opacifying
layers 6b, 6d, 6f align), small regions of the print will be
visible when the medium is viewed in reflection on either
side, at those points where the gaps through the opaci-
fying layers align, thereby enhancing the appearance of
the first image in reflection. While portions of the print are
visible, the second image as a whole remains unidenti-
fiable in reflection since the image is obscured at frequent
intervals across the surface of the medium by opacifying
material where one or more of layers 6a, 6c, 6e or 6b,
6d, 6f are present, with the visibility of the print at any
one point depending on the total opacity of the opacifying
layers in combination. Typically, the print will be substan-
tially not visible at points where it is covered by at least
one opacifying layer.
[0077] In all of the above embodiments, it is preferred
that each opacifying layer has an optical density in the
range 0.1 to 0.5 (as measured on a transmission densi-
tometer such as the MacBeth TD932, with an aperture
area equivalent to that of a circle with a 1mm diameter),
more preferably 0.1 to 0.3. Advantageously, the opaci-
fying layers each have a brightness L* in CIE L*a*b* col-
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our space of at least 70, preferably at least 80 and more
preferably at least 90. Preferably, the opacifying layers
should be white, off-white or grey. The composition of
each opacifying layer may be the same or different to
one another. In preferred examples, one of the opacifying
layers on each side of the substrate may comprise elec-
trically conductive particles to reduce the effect of static
charge. Preferably this is the penultimate layer on each
side.
[0078] The opacifying coating for any of the above em-
bodiments will typically comprise a resin such as a poly-
urethane based resin, polyester based resin or an epoxy
based resin and an opacifying pigment such as titanium
dioxide (TiO2), silica, zinc oxide, tin oxide, clays or cal-
cium carbonate.
[0079] The opacifying layers can each be applied by
any suitable application process which allows their se-
lective application in accordance with the respective sub-
images. Typically, each opacifying layer will be applied
by gravure printing. Alternatively, any of flexographic
printing, screen printing or lithographic printing may be
used. The opacifying layers and any print workings
should preferably be applied in register with one another,
as may be achieved by applying all of them in the same
in-line process. As already mentioned, additional layers
such as a primer could be applied to the substrate before
the opacifying layers (and any optional print workings).
Further layers could be applied to the outside of the opac-
ifying layers, such as a protective layer (preferably trans-
parent) or a print-receptive coating.
[0080] The above-described security print media can
then be processed into security documents. The process-
ing steps involved in doing so may be carried out on a
separate processing line, typically at a different manu-
facturing site and optionally by a different entity. An ex-
ample of a security document 100 formed using the se-
curity print medium 1 described above in relation to Fig-
ure 1 is shown in Figure 7, (a) in plan view and (b) in
cross-section. All of the components already provided as
part of the security print medium 1, including multi-tone
first image 9 and multi-tone second image 10, are as
previously described in relation to Figure 1 and hence
will not be described again.
[0081] The security document comprises a graphics
layer 20 applied in this example to the outer surfaces of
the security print medium 1, i.e. to the surface of outer-
most opacifying layers. In other cases the graphics layer
20 may be applied only to one or other of the surfaces.
As mentioned previously there could be intermediate lay-
ers between the opacifying layers and the graphics layer,
such as a protective layer or primer. In this example, the
security document is a banknote and hence the graphics
layer comprises background security patterns 20a (such
as guilloches) as well as identifiers such as denomination
information 20b. The graphics layer 20 could be applied
in a single working or in multiple workings, optionally us-
ing more than one printing technique. Any available print-
ing techniques can be utilised for forming the graphics

layer as would be applied to a conventional polymer doc-
ument substrate, e.g. intaglio printing, gravure printing,
flexographic printing, lithographic printing etc.
[0082] Figure 7 also illustrates examples of other se-
curity devices which may optionally be applied to the se-
curity print media to form the security document, such as
an optically variable device 21 in window 3, e.g. a moire
magnification device, a lenticular device or an integral
imaging device as may be formed by cast-curing or lam-
inating a lens array on one side of the polymer substrate
5 and forming image elements on the other. Also depicted
is a security device 22 in the form of a patch which has
been applied to the surface of the security print media,
e.g. by lamination or hot stamping. The security device
22 may comprise a diffractive optical element such as a
hologram, for example.
[0083] The security documents and security devices
of the current invention can optionally be made machine
readable by the introduction of detectable materials in
any of the layers or by the introduction of separate ma-
chine-readable layers. Detectable materials that react to
an external stimulus include but are not limited to fluo-
rescent, phosphorescent, infrared absorbing, thermo-
chromic, photochromic, magnetic, electrochromic, con-
ductive and piezochromic materials.

Claims

1. A security print medium (1) for forming security doc-
uments therefrom, comprising a transparent or
translucent polymer substrate (5) having first and
second opposing surfaces (5a, 5b), and a plurality
of overlapping opacifying layers (6a, 6b, 6c, 6d, 6e,
6f, 6g) disposed on the first and/or second surfaces
of the polymer substrate (5a, 5b), each of the opac-
ifying layers (6a, 6b, 6c, 6d, 6e, 6f, 6g) being a layer
of semi-opaque material, wherein in a first region (8)
of the substrate a multi-tonal first image (9) is exhib-
ited by the plurality of overlapping opacifying layers
in combination with one another, each of the plurality
of overlapping opacifying (6a, 6b, 6c, 6d, 6e, 6f, 6g)
layers having gap(s) in which the semi-opaque ma-
terial of the layer is absent, the gap(s) of each layer
being defined in accordance with a different respec-
tive sub-image, the sub-images in combination de-
fining the multi-tonal first image (9), whereby the
number of opacifying layers (6a, 6b, 6c, 6d, 6e, 6f,
6g) overlapping one another at any one location var-
ies across the substrate (5), the resulting variation
in optical density of the plurality of overlapping opac-
ifying layers (6a, 6b, 6c, 6d, 6e, 6f, 6g) in combination
with one another giving rise to the multiple tones of
the multi-tonal first image (9), and the security print
medium (1) further comprising a print of a multi-tonal
second image (10), different from the first image (9),
on the first and/or second surfaces (5a, 5b) of the
polymer substrate (5) in a second region and cov-
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ered from the point of view of an observer on a first
side of the security print medium (1) by the plurality
of opacifying layers (6a, 6b, 6c, 6d, 6e, 6f, 6g) ex-
hibiting the multi-tonal first image (8), the first and
second regions at least partially overlapping, where-
by when the security print medium (1) is viewed by
the observer in reflected light, the first image (9) dom-
inates the appearance of the overlapping area(s) of
the first and second regions and when the security
print medium (1) is viewed by the observer in trans-
mitted light, the second image (10) dominates the
appearance of the overlapping area(s) of the first
and second regions.

2. A security print medium according to claim 1, where-
in the print of the multi-tonal second image compris-
es at least one halftone print working and/or is a mul-
ti-coloured print, preferably comprising multiple print
workings, and preferably comprising multiple print
workings in different colours.

3. A security print medium according to claim 1 or claim
2, further comprising one or more opacifying layers
disposed continuously across the print of the multi-
tonal second image so as to cover the print of the
multi-tonal second image from the point of view of
an observer on the second side of the security print
medium.

4. A security print medium according to any of the pre-
ceding claims, wherein each sub-image defines por-
tions of the multi-tonal first image which have a tonal
value falling within a respective tonal value range,
the size of each respective tonal value range being
different, wherein preferably when the tonal value
ranges of the sub-images are ordered according to
increasing size, each tonal value range falls within
the tonal value range next in the sequence, wherein
further preferably all of the tonal value ranges share
substantially the same first end value and differ in
their second end values.

5. A security print medium according to any of the pre-
ceding claims, wherein the sub-images are config-
ured such that a smaller number of the opacifying
layers overlap one another at locations across the
substrate corresponding to darker tones in the multi-
tonal first image as seen in reflected light, relative to
the number of opacifying layers which overlap one
another at locations corresponding to lighter tones
in the multi-tonal first image as seen in reflected light.

6. A security print medium according to any of the pre-
ceding claims, wherein the plurality of overlapping
opacifying layers includes at least three overlapping
opacifying layers each having gap(s) defined in ac-
cordance with a different respective sub-image.

7. A security print medium according to any of the pre-
ceding claims, further comprising one or more addi-
tional opacifying layers each comprising a layer of
semi-opaque material disposed over substantially
the whole area of the first and/or second region, the
one or more additional opacifying layers each ex-
tending continuously across the first and/or second
region.

8. A security print medium according to any of the pre-
ceding claims, further comprising one or more addi-
tional opacifying layers each comprising a layer of
semi-opaque material disposed over substantially
the whole area of the polymer substrate, the one or
more additional opacifying layers each either ex-
tending continuously across the first and/or second
region or comprising a gap substantially across the
first and/or second region.

9. A security print medium according to any of the pre-
ceding claims, wherein when the security print me-
dium is viewed by the observer in reflected light, the
print of the second image is at least partly visible in
area(s) corresponding to gap(s) in at least one of the
plurality of opacifying layers in the overlapping ar-
ea(s) of the first and second regions.

10. A security print medium according to any of the pre-
ceding claims, wherein when the security print me-
dium is viewed by the observer in reflected light, the
print of the second image contributes a background
to the first image in the overlapping area(s) of the
first and second regions.

11. A security print medium according to any of the pre-
ceding claims, wherein the opacifying layers in com-
bination have an optical density of at least 0.4 over
at most 50%, preferably at most 30%, more prefer-
ably at most 20%, of the overlapping area(s) of the
first and second regions, and/or wherein the opaci-
fying layers in combination have an optical density
greater than substantially zero over at least 50%,
preferably at least 70%, more preferably at least 80%
of the overlapping area(s) of the first and second
regions.

12. A security print medium according to any of the pre-
ceding claims, wherein the opacifying layers in com-
bination have an optical density of substantially zero
over one or more part(s) of the overlapping area(s)
of the first and second regions.

13. A security print medium according to any of the pre-
ceding claims, wherein at least one of the sub-imag-
es is formed of an array of screen elements which
are sufficiently large to be individually discernible to
the naked eye, the size of the screen elements var-
ying across the array to define the sub-image.
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14. A security print medium according to any of the pre-
ceding claims, further comprising a raised pattern
layer applied to the outermost opacifying layer on
one or both sides of the substrate, the raised pattern
layer comprising an array of screen elements which
are sufficiently large to be individually discernible to
the naked eye, the raised pattern layer preferably
being tactile and/or of varying visibility depending on
the viewing angle.

15. A security print medium according to any of the pre-
ceding claims, wherein one of the first region and
the second region is substantially the entire first
and/or second surface of the substrate.

16. A security print medium according to any of the pre-
ceding claims, wherein one of the first region and
the second region is contained completely within the
other of the first and second region and/or wherein
the first region and the second region are substan-
tially the same.

17. A security print medium according to any of the pre-
ceding claims, wherein the plurality of opacifying lay-
ers are disposed across at least 50% of the sub-
strate, preferably at least 80% of the substrate, more
preferably all of the substrate outside of the first re-
gion.

18. A security document comprising a security print me-
dium according to any of claims 1 to 17, and at least
one graphics layer applied on the outermost opaci-
fying layer(s) on the first and/or second surfaces of
the polymer substrate, wherein preferably the secu-
rity document is a bank note, an identification docu-
ment, a passport, a licence, a cheque, a visa, a stamp
or a certificate.

19. A method of making a security print medium (1), com-
prising:

providing a transparent or translucent polymer
substrate (5) having first and second opposing
surfaces (5a, 5b);
applying a print of a multi-tonal second image
(10) on the first and/or second surfaces (5a, 5b)
of the polymer substrate (5) in a second region;
applying a plurality of overlapping opacifying
layers (6a, 6b, 6c, 6d, 6e, 6f, 6g) onto the first
and/or second surfaces (5a, 5b) of the polymer
substrate (5), each of the opacifying layers (6a,
6b, 6c, 6d, 6e, 6f, 6g) being a layer of semi-
opaque material, wherein in a first region (8) of
the substrate a multi-tonal first image (9) is ex-
hibited by the plurality of overlapping opacifying
layers (6a, 6b, 6c, 6d, 6e, 6f, 6g) in combination
with one another, each of the plurality of over-
lapping opacifying layers (6a, 6b, 6c, 6d, 6e, 6f,

6g) having gap(s) in which the semi-opaque ma-
terial of the layer is absent, the gap(s) of each
layer being defined in accordance with a differ-
ent respective sub-image, the sub-images in
combination defining the multi-tonal first image
(9), whereby the number of opacifying layers
(6a, 6b, 6c, 6d, 6e, 6f, 6g) overlapping one an-
other at any one location varies across the sub-
strate (5), the resulting variation in optical den-
sity of the plurality of overlapping opacifying lay-
ers (6a, 6b, 6c, 6d, 6e, 6f, 6g) in combination
with one another giving rise to the multiple tones
of the multi-tonal first image (9);
wherein the plurality of overlapping opacifying
layers cover the multi-tonal second image (10)
from the point of view of an observer on a first
side of the security print medium (1), and the
first and second regions at least partially over-
lap;
whereby when the security print medium (1) is
viewed by the observer in reflected light, the first
image (9) dominates the appearance of the
overlapping area(s) of the first and second re-
gions and when the security print medium (1) is
viewed by the observer in transmitted light, the
second image (10) dominates the appearance
of the overlapping area(s) of the first and second
regions.

20. A method of making a security document comprising:

making a security print medium in accordance
with the method of claim 19; and
applying at least one graphics layer to the out-
ermost opacifying layer(s) on the first and/or
second surfaces of the polymer substrate,
wherein preferably the security document is a
bank note, an identification document, a pass-
port, a licence, a cheque, a visa, a stamp or a
certificate.

Patentansprüche

1. Sicherheitsdruckmedium (1) zum Bilden von Sicher-
heitsdokumenten daraus, umfassend ein transpa-
rentes oder durchscheinendes Polymersubstrat (5)
mit einer ersten und einer zweiten gegenüberliegen-
den Oberfläche (5a, 5b) und mehreren überlappen-
den Trübungsschichten (6a, 6b, 6c, 6d, 6e, 6f, 6g),
die auf der ersten und/oder zweiten Oberfläche des
Polymersubstrats (5a, 5b) angeordnet sind, wobei
jede der Trübungsschichten (6a, 6b, 6c, 6d, 6e, 6f,
6g) eine Schicht aus halbopakem Material ist, wobei
in einem ersten Bereich (8) des Substrats ein erstes
Mehrtonbild (9) durch die mehreren überlappenden
Trübungsschichten in Kombination miteinander ge-
zeigt wird, wobei jede der mehreren überlappenden
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Trübungsschichten (6a, 6b, 6c, 6d, 6e, 6f, 6g) Lü-
cken, in denen das halbopake Material der Schicht
fehlt, aufweist, wobei die Lücke(n) jeder Schicht ge-
mäß einem anderen jeweiligen Teilbild definiert sind,
wobei die Teilbilder in Kombination das erste Mehr-
tonbild (9) definieren, wobei die Anzahl der Trü-
bungsschichten (6a, 6b, 6c, 6d, 6e, 6f, 6g), die ein-
ander an einer beliebigen Stelle überlappen, über
das Substrat (5) hinweg variiert, wobei die resultie-
rende Variation der optischen Dichte der mehreren
überlappenden Trübungsschichten (6a, 6b, 6c, 6d,
6e, 6f, 6g) in Kombination miteinander die verschie-
denen Töne des ersten Mehrtonbildes (9) hervorruft,
und wobei das Sicherheitsdruckmedium (1) ferner
einen Druck eines zweiten Mehrtonbildes (10) um-
fasst, das sich vom ersten Bild (9) unterscheidet, auf
der ersten und/oder zweiten Oberfläche (5a, 5b) des
Polymersubstrats (5) in einem zweiten Bereich und
aus Sicht eines Betrachters auf einer ersten Seite
des Sicherheitsdruckmediums (1) durch die mehre-
ren Trübungsschichten bedeckt (6a, 6b, 6c, 6d, 6e,
6f, 6g), die das erste Mehrtonbild (8) zeigen, wobei
sich der erste und der zweite Bereich zumindest teil-
weise überlappen, wobei, wenn das Sicherheits-
druckmedium (1) vom Betrachter in reflektiertem
Licht betrachtet wird, das erste Bild (9) das Erschei-
nungsbild der überlappenden Fläche(n) des ersten
und zweiten Bereichs dominiert und, wenn das Si-
cherheitsdruckmedium (1) vom Betrachter im Durch-
licht betrachtet wird, das zweite Bild (10) das Er-
scheinungsbild der Überlappungsbereiche des ers-
ten und des zweiten Bereichs dominiert.

2. Sicherheitsdruckmedium nach Anspruch 1, wobei
der Druck des zweiten Mehrtonbildes mindestens ei-
ne Halbton-Druckarbeit umfasst und/oder ein mehr-
farbiger Druck ist, der vorzugsweise mehrere Druck-
arbeiten umfasst und vorzugsweise mehrere Druck-
arbeiten in verschiedenen Farben umfasst.

3. Sicherheitsdruckmedium nach Anspruch 1 oder 2,
ferner umfassend eine oder mehrere Trübungs-
schichten, die kontinuierlich über den Druck des
zweiten Mehrtonbildes hinweg angeordnet sind, um
den Druck des zweiten Mehrtonbildes aus der Sicht
eines Betrachters auf der zweiten Seite des Sicher-
heitsdruckmediums abzudecken.

4. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei jedes Teilbild Teile des
ersten Mehrtonbildes definiert, deren Tonwert in ei-
nem jeweiligen Tonwertbereich liegt, wobei die Grö-
ße jedes jeweiligen Tonwertbereichs unterschied-
lich ist; wobei vorzugsweise, wenn die Tonwertbe-
reiche der Teilbilder gemäß zunehmender Größe
geordnet sind, jeder Tonwertbereich in dem nächs-
ten Tonwertbereich in der Folge liegt, wobei ferner
vorzugsweise alle Tonwertbereiche im Wesentli-

chen den gleichen ersten Endwert haben und sich
durch ihren zweiten Endwerte unterscheiden.

5. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei die Teilbilder so konfigu-
riert sind, dass sich eine kleinere Anzahl der Trü-
bungsschichten an Stellen über das Substrat hinweg
überlappt, die dunkleren Tönen in dem im reflektier-
tem Licht betrachteten ersten Mehrtonbild entspre-
chen, bezogen auf die Anzahl der Trübungsschich-
ten, die sich an Stellen überlappen, die helleren Tö-
nen in dem im reflektiertem Licht betrachteten ersten
Mehrtonbild entsprechen.

6. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei die mehreren überlap-
penden Trübungsschichten mindestens drei über-
lappende Trübungsschichten umfassen, die jeweils
Lücken aufweisen, die gemäß einem anderen jewei-
ligen Teilbild definiert sind.

7. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, ferner umfassend eine oder
mehrere zusätzliche Trübungsschichten, die jeweils
eine Schicht aus halbopakem Material umfassen,
die im Wesentlichen über die gesamte Fläche des
ersten und/oder zweiten Bereichs angeordnet ist,
wobei sich die eine oder mehreren zusätzlichen Trü-
bungsschichten jeweils kontinuierlich über den ers-
ten und/oder zweiten Bereich hinweg erstrecken.

8. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, ferner umfassend eine oder
mehrere zusätzliche Trübungsschichten, die jeweils
eine Schicht aus halbopakem Material umfassen,
die im Wesentlichen über die gesamte Fläche des
Polymersubstrats hinweg angeordnet ist, wobei sich
die eine oder mehreren zusätzlichen Trübungs-
schichten jeweils entweder kontinuierlich über den
ersten und/oder den zweiten Bereich hinweg erstre-
cken oder im Wesentlichen über den ersten und/oder
zweiten Bereich hinweg eine Lücke umfassen.

9. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei, wenn das Sicherheits-
druckmedium vom Betrachter in reflektiertem Licht
betrachtet wird, der Druck des zweiten Bildes zumin-
dest teilweise in Fläche(n) sichtbar ist, die einer Lü-
cke bzw. Lücken in mindestens einer der mehreren
Trübungsschichten in den überlappenden Fläche(n)
des ersten und zweiten Bereichs entsprechen.

10. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei, wenn das Sicherheits-
druckmedium vom Betrachter in reflektiertem Licht
betrachtet wird, der Druck des zweiten Bildes zum
ersten Bild in den überlappenden Fläche(n) des ers-
ten und zweiten Bereichs einen Hintergrund beisteu-
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ert.

11. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei die Trübungsschichten in
Kombination eine optische Dichte von mindestens
0,4 über höchstens 50 %, vorzugsweise höchstens
30 %, bevorzugter höchstens 20 % der überlappen-
den Fläche(n) des ersten und zweiten Bereichs hin-
weg aufweisen und/oder wobei die Trübungsschich-
ten in Kombination eine optische Dichte von mehr
als im Wesentlichen Null über mindestens 50 %, vor-
zugsweise mindestens 70 %, bevorzugter mindes-
tens 80 % der überlappenden Fläche(n) des ersten
und zweiten Bereichs hinweg aufweisen.

12. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei die Trübungsschichten in
Kombination eine optische Dichte von im Wesentli-
chen Null über einen oder mehrere Teile der über-
lappenden Fläche(n) des ersten und des zweiten Be-
reichs aufweisen.

13. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei mindestens eines der
Teilbilder aus einer Anordnung von Rasterelemen-
ten gebildet ist, die ausreichend groß sind, um mit
bloßem Auge individuell erkennbar zu sein, wobei
die Größe der Rasterelemente über die Anordnung
hinweg variiert, um das Unterbild zu definieren.

14. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, das ferner eine Schicht mit er-
habenem Muster umfasst, die auf die äußerste Trü-
bungsschicht auf einer oder beiden Seiten des Sub-
strats aufgetragen ist, wobei die Schicht mit erhabe-
nem Muster eine Anordnung von Rasterelementen
umfasst, die ausreichend groß sind, um mit bloßem
Auge individuell erkennbar zu sein, wobei die
Schicht mit erhabenem Muster vorzugsweise taktil
und/oder von unterschiedlicher Sichtbarkeit ist, ab-
hängig vom Betrachtungswinkel.

15. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei einer aus dem ersten Be-
reich und dem zweiten Bereich im Wesentlichen die
gesamte erste und/oder zweite Oberfläche des Sub-
strats ist.

16. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei einer aus dem ersten Be-
reich und dem zweiten Bereich vollständig in dem
anderen aus dem ersten und zweiten Bereich ent-
halten ist und/oder wobei der erste Bereich und der
zweite Bereich im Wesentlichen gleich sind.

17. Sicherheitsdruckmedium nach einem der vorherge-
henden Ansprüche, wobei die mehreren Trübungs-
schichten außerhalb des ersten Bereichs über min-

destens 50 % des Substrats angeordnet ist, vorzugs-
weise über mindestens 80 % des Substrates, stärker
bevorzugt über das gesamte Substrat.

18. Sicherheitsdokument, umfassend ein Sicherheits-
druckmedium nach einem der Ansprüche 1 bis 17
und mindestens eine Grafikschicht, die auf der/den
äußersten Trübungsschicht(en) auf der ersten
und/oder der zweiten Oberfläche des Polymersub-
strats aufgebracht ist, wobei das Sicherheitsdoku-
ment bevorzugt eine Banknote, ein Identifikations-
dokument, ein Reisepass, eine Lizenz, ein Scheck,
ein Visum, ein Stempel oder ein Zertifikat ist.

19. Verfahren zum Herstellen eines Sicherheitsdruck-
mediums (1), Folgendes umfassend:

Bereitstellen eines transparenten oder durch-
scheinenden Polymersubstrats (5) mit einer ers-
ten und einer gegenüberliegenden zweiten
Oberfläche (5a, 5b);
Aufbringen eines Drucks eines zweiten Mehr-
tonbildes (10) auf die erste und/oder zweite
Oberfläche (5a, 5b) des Polymersubstrats (5) in
einem zweiten Bereich;
Aufbringen mehrerer überlappender Trübungs-
schichten (6a, 6b, 6c, 6d, 6e, 6f, 6g) auf die erste
und/oder zweite Oberfläche (5a, 5b) des Poly-
mersubstrats (5), wobei jede der Trübungs-
schichten (6a, 6b, 6c, 6d, 6e, 6f, 6g) eine Schicht
aus halbopakem Material ist, wobei in einem
ersten Bereich (8) des Substrats ein erstes
Mehrtonbild (9) durch die mehren überlappen-
den Trübungsschichten (6a, 6b, 6c, 6d, 6e, 6f,
6g) in Kombination miteinander gezeigt wird,
wobei jede der mehreren überlappenden Trü-
bungsschichten (6a, 6b, 6c, 6d, 6e, 6f, 6g) Lü-
cken, bei denen das halbopake Material der
Schicht fehlt, aufweist, wobei die Lücke(n) jeder
Schicht gemäß einem anderen jeweiligen Teil-
bild definiert sind, wobei die Teilbilder in Kom-
bination das erste Mehrtonbild (9) definieren,
wobei die Anzahl der Trübungsschichten (6a,
6b, 6c, 6d, 6e, 6f, 6g), die einander an einer be-
liebigen Stelle überlappen, über das Substrat (5)
hinweg variiert, wobei die resultierende Variati-
on der optischen Dichte der mehreren überlap-
penden Trübungsschichten (6a, 6b, 6c, 6d, 6e,
6f, 6g) in Kombination miteinander die verschie-
denen Töne des ersten Mehrtonbildes (9) her-
vorruft;
wobei die mehreren überlappenden Trübungs-
schichten das zweite Mehrtonbild (10) aus der
Sicht eines Betrachters auf einer ersten Seite
des Sicherheitsdruckmediums (1) bedecken
und sich der erste und der zweite Bereich zu-
mindest teilweise überlappen;
wobei, wenn das Sicherheitsdruckmedium (1)
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vom Betrachter in reflektiertem Licht betrachtet
wird, das erste Bild (9) das Erscheinungsbild der
überlappenden Fläche(n) des ersten und zwei-
ten Bereichs dominiert und wenn das Sicher-
heitsdruckmedium (1) vom Betrachter im Durch-
licht betrachtet wird, das zweite Bild (10) das
Erscheinungsbild der überlappenden Fläche(n)
des ersten und zweiten Bereichs dominiert.

20. Verfahren zum Herstellen eines Sicherheitsdoku-
ments, Folgendes umfassend:

Herstellen eines Sicherheitsdruckmediums ge-
mäß dem Verfahren nach Anspruch 19; und
Aufbringen mindestens einer Grafikschicht auf
der/den äußersten Trübungsschicht(en) auf der
ersten und/oder der zweiten Oberfläche des Po-
lymersubstrats, wobei das Sicherheitsdoku-
ment bevorzugt eine Banknote, ein Identifikati-
onsdokument, ein Reisepass, eine Lizenz, ein
Scheck, ein Visum, ein Stempel oder ein Zerti-
fikat ist.

Revendications

1. Support d’impression de sécurité (1) pour former des
documents de sécurité à partir de celui-ci, compre-
nant un substrat polymère transparent ou transluci-
de (5) ayant des première et seconde surfaces op-
posées (5a, 5b) et une pluralité de couches opaci-
fiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g) se chevauchant
disposées sur les première et/ou seconde surfaces
du substrat polymère (5a, 5b), chacune des couches
opacifiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g) étant une
couche de matériau semi-opaque, dans une premiè-
re région (8) du substrat une première image multi-
tonale (9) étant présentée par la pluralité de couches
opacifiantes se chevauchant en combinaison les
unes avec les autres, chacune de la pluralité de cou-
ches opacifiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g) se che-
vauchant ayant un ou des espace(s) dans
le(s)quel(s) le matériau semi-opaque de la couche
est absent, le ou les espace(s) de chaque couche
étant défini(s) selon une sous-image respective dif-
férente, les sous-images en combinaison définissant
la première image multi-tonale (9), grâce à quoi le
nombre de couches opacifiantes (6a, 6b, 6c, 6d, 6e,
6f, 6g) se chevauchant mutuellement à n’importe
quel emplacement varie à travers le substrat (5), la
variation résultante de densité optique de la pluralité
de couches opacifiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g)
se chevauchant en combinaison les unes avec les
autres donnant lieu à de multiples tons de la première
image multi-tonale (9), et le support d’impression de
sécurité (1) comprenant en outre une impression
d’une seconde image multi-tonale (10), différente de
la première image (9), sur les première et/ou secon-

de surfaces (5a, 5b) du substrat polymère (5) dans
une seconde région et recouverte du point de vue
d’un observateur sur un premier côté du support
d’impression de sécurité (1) par la pluralité de cou-
ches opacifiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g) présen-
tant la première image multi-tonale (8), les première
et seconde régions se chevauchant au moins par-
tiellement, grâce à quoi lorsque le support d’impres-
sion de sécurité (1) est vu par l’observateur en lu-
mière réfléchie, la première image (9) domine l’as-
pect de la ou des zone(s) se chevauchant des pre-
mière et seconde régions et lorsque le support d’im-
pression de sécurité (1) est vu par l’observateur en
lumière transmise, la seconde image (10) domine
l’aspect de la ou des zone(s) se chevauchant des
première et seconde régions.

2. Support d’impression de sécurité selon la revendi-
cation 1, l’impression de la seconde image multi-to-
nale comprenant au moins un travail d’impression
en demi-ton et/ou une impression multicolore, com-
prenant de préférence plusieurs travaux d’impres-
sion et comprenant de préférence plusieurs travaux
d’impression de différentes couleurs.

3. Support d’impression de sécurité selon la revendi-
cation 1 ou 2, comprenant en outre une ou plusieurs
couches opacifiantes disposées en continu sur l’im-
pression de la seconde image multi-tonale de ma-
nière à couvrir l’impression de la seconde image mul-
ti-tonale du point de vue d’un observateur sur le se-
cond côté du support d’impression de sécurité.

4. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, chaque
sous-image définissant des parties de l’image multi-
tonale qui ont une valeur tonale se situant dans une
plage de valeurs tonales respective, la taille de cha-
que plage de valeurs tonales respective étant diffé-
rente, de préférence lorsque les plages de valeurs
tonales des sous-images sont ordonnées en fonc-
tion de la taille croissante, chaque plage de valeurs
tonales se situant dans la plage de valeurs tonales
suivante de la séquence, plus préférablement toutes
les plages de valeurs tonales partageant sensible-
ment les mêmes premières valeurs finales et diffé-
rant par leurs secondes valeurs finales.

5. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, les sous-
images étant conçues de telle sorte qu’un nombre
plus petit des couches opacifiantes se chevauchent
à des emplacements sur le substrat correspondant
aux tons plus sombres de l’image multi-tonale, com-
me vue en lumière réfléchie, par rapport au nombre
de couches opacifiantes qui se chevauchent aux em-
placements correspondant à des tons plus clairs
dans la première image multi-tonale comme vue en
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lumière réfléchie.

6. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, la pluralité
de couches opacifiantes se chevauchant compor-
tant au moins trois couches opacifiantes se chevau-
chant, chacune ayant un ou des espace(s) défini(s)
conformément à une sous-image respective diffé-
rente.

7. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, compre-
nant en outre une ou plusieurs couches opacifiantes
supplémentaires, chacune comprenant une couche
de matériau semi-opaque disposée sensiblement
sur toute la superficie des première et/ou seconde
régions, la ou les couche(s) opacifiante(s) supplé-
mentaire(s) s’étendant chacune de manière conti-
nue sur les première et/ou seconde régions.

8. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, compre-
nant en outre une ou plusieurs couche(s) opacifian-
te(s) supplémentaire(s), chacune comprenant une
couche de matériau semi-opaque disposée sensi-
blement sur toute la superficie du substrat polymère,
la ou les couche(s) opacifiante(s) supplémentaire(s)
s’étendant chacune de manière continue sur les pre-
mière et/ou seconde région(s) ou comprenant un es-
pace sensiblement sur les première et/ou seconde
région(s).

9. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, lorsque le
support d’impression de sécurité est vu par l’obser-
vateur en lumière réfléchie, l’impression de la secon-
de image étant au moins partiellement visible dans
une ou des zone(s) correspondant à un ou des es-
pace(s) dans au moins une de la pluralité de couches
opacifiantes dans la ou les zone(s) se chevauchant
des première et seconde régions.

10. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, lorsque le
support d’impression de sécurité est vu par l’obser-
vateur en lumière réfléchie, l’impression de la secon-
de image fournissant un arrière-plan à la première
image dans la ou les zone(s) se chevauchant de la
première et seconde régions.

11. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, les cou-
ches opacifiantes en combinaison ayant une densité
optique d’au moins 0,4 sur au plus 50 %, de préfé-
rence au plus 30 %, plus préférablement au plus 20
%, de la ou des zone(s) se chevauchant des premiè-
re et seconde régions, et/ou les couches opacifian-
tes en combinaison ayant une densité optique su-

périeure à sensiblement zéro sur au moins 50 %, de
préférence au moins 70 %, plus préférablement au
moins 80 % de la ou des zone(s) se chevauchant
des première et seconde régions.

12. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, les cou-
ches opacifiantes en combinaison ayant une densité
optique sensiblement nulle sur une ou plusieurs par-
tie(s) de la ou des zone(s) se chevauchant des pre-
mière et seconde régions.

13. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, au moins
une des sous-images étant formée d’un réseau
d’éléments d’écran qui sont suffisamment grands
pour être perceptibles individuellement à l’œil nu, la
taille des éléments d’écran variant à travers le ré-
seau pour définir la sous-image.

14. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, compre-
nant en outre une couche de motif en relief appliquée
à la couche opacifiante la plus à l’extérieur sur un
ou les deux côté(s) du substrat, la couche de motif
en relief comprenant un réseau d’éléments d’écran
qui sont suffisamment grands pour être perceptibles
individuellement à l’œil nu, la couche de motif en
relief étant de préférence tactile et/ou de visibilité
variable selon l’angle de vue.

15. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, l’une parmi
la première région et la seconde région étant sensi-
blement la première et/ou la seconde surface(s) en-
tière(s) du substrat.

16. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, l’une de la
première région et de la seconde région étant con-
tenue complètement dans l’autre des première et
seconde régions et/ou la première région et la se-
conde région étant sensiblement les mêmes.

17. Support d’impression de sécurité selon l’une quel-
conque des revendications précédentes, la pluralité
de couches opacifiantes étant disposée sur au moins
50 % du substrat, de préférence au moins 80 % du
substrat, plus préférablement tout le substrat en de-
hors de la première région.

18. Document de sécurité comprenant un support d’im-
pression de sécurité selon l’une quelconque des re-
vendications 1 à 17, et au moins une couche graphi-
que appliquée sur la ou les couche(s) opacifiante(s)
la ou les plus externe(s) sur la première et/ou la se-
conde surface(s) du substrat polymère, de préféren-
ce, le document de sécurité étant un billet de banque,
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un document d’identification, un passeport, un per-
mis, un chèque, un visa, un estampillage ou un cer-
tificat.

19. Procédé de fabrication d’un support d’impression de
sécurité (1), comprenant :

la fourniture d’un substrat polymère transparent
ou translucide (5) ayant des première et secon-
de surfaces opposées (5a, 5b) ;
l’application d’une impression d’une seconde
image multi-tonale (10) sur les première et/ou
seconde surface(s) (5a, 5b) du substrat polymè-
re (5) dans une seconde région ;
l’application d’une pluralité de couches opaci-
fiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g) se chevau-
chant sur les première et/ou seconde surface(s)
(5a, 5b) du substrat polymère (5), chacune des
couches opacifiantes (6a , 6b, 6c, 6d, 6e, 6f, 6g)
étant une couche de matériau semi-opaque,
dans une première région (8) du substrat, une
première image multi-tonale (9) étant présentée
par la pluralité de couches opacifiantes (6a, 6b,
6c, 6d, 6e, 6f, 6g) se chevauchant en combinai-
son les unes avec les autres, chacune de la plu-
ralité de couches opacifiantes (6a, 6b, 6c, 6d,
6e, 6f, 6g) se chevauchant ayant un ou des es-
pace(s) dans le(s)quel(s) le matériau semi-opa-
que de la couche est absent, le ou les espace(s)
de chaque couche étant défini(s) selon une
sous-image respective différente, les sous-ima-
ges en combinaison définissant la première ima-
ge multi-tonale (9), grâce à quoi le nombre de
couches opacifiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g)
se chevauchant à un emplacement quelconque
varie à travers le substrat (5), la variation résul-
tante de la densité optique de la pluralité des
couches opacifiantes (6a, 6b, 6c, 6d, 6e, 6f, 6g)
se chevauchant en combinaison les unes avec
les autres donnant naissance aux multiples tons
de la première image multi-tonale (9) ;
la pluralité de couches opacifiantes se chevau-
chant recouvrant la seconde image multi-tonale
(10) du point de vue d’un observateur sur un
premier côté du support d’impression de sécu-
rité (1), et les première et seconde régions se
chevauchant au moins partiellement ;
grâce à quoi lorsque le support d’impression de
sécurité (1) est vu par l’observateur en lumière
réfléchie, la première image (9) domine l’aspect
de la ou des zone(s) se chevauchant des pre-
mière et seconde régions, et lorsque le support
d’impression de sécurité (1) est vu par l’obser-
vateur en lumière transmise, la seconde image
(10) domine l’aspect de la ou des zone(s) se
chevauchant des première et seconde régions.

20. Procédé de fabrication d’un document de sécurité

comprenant :

la fabrication d’un support d’impression de sé-
curité selon le procédé de la revendication 19 ;
et
l’application d’au moins une couche graphique
sur la ou les couche(s) opacifiante(s) la ou les
plus à l’extérieur sur les première et/ou seconde
surface(s) du substrat polymère, de préférence
le document de sécurité étant un billet de ban-
que, un document d’identification, un passeport,
une licence, un chèque, un visa, un estampillage
ou un certificat.
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