
PSIC086WO / 10 . 11 . 05 1 PSIC086WO-05007 62 Security
element having a viewing-angle dependent aspect The
present invention is in the field of security
documents, more particularly in the field of security
elements aimed to protect security documents against
copying (illegal reproduc tion) and counterfeiting. It
discloses a security element having a coating layer
which appears transparent at certain angles of view,
giving visual access to underlying information, whilst
staying opaque at other angles of view. Security
documents com prising said security element, as well
as a method for producing said security element, are
also disclosed. Combined with appro priate substrate
surfaces, optically variable and other angledependent
visual effects can be realized. Coatings, printings
and markings exhibiting a viewing-angledependant
visual appearance ("optically variable devices", OVDs)
are used as efficient anti-copy means on bank notes
and security documents (cf. "Optical Document
Security", ed. R . L . van Renesse; 2nd edition, 1998,
Artech House, London) . Among the OVDs, optically
variable ink (OVI(r), EP-A-O 227 424) holds a
pre-eminent position as an "overt" security element,
since its first use on a banknote back in 1987.
Optically variable inks are formulated on the base of
optically variable pigments (OVPs) , preferably flakes
of the thin-film optical interference device disclosed
in US-4,434,010; US-5, 084, 351; US-5, 171, 363;
EP-A-O 227 423 and in related documents . Printed
optically variable elements on security documents are
primarily used for the "overt" authentication of
security docu 



ments by the unaided human eye, through the user's
checking of said element's spectral reflection
properties, i.e. its color at two or more different
angles of view, at least at nearorthogonal and at near
grazing view with respect to the plane ofPSIC086WO /
10 . 11 . 05 9 PSIC086WO-05007 62 the document. Said
angle-dependent color is a "simple message of
authenticity", which cannot be reproduced without
having access to the source of the genuine optically
variable security ele ment, and which can easily be
checked by the "man on the street". The increasing
commercial availability of non-security colorshifting
pigments, mainly for decorative applications, calls
for the development of upgraded "overt" security
elements, for use on "next generation" banknotes and
on other protected documents . Such upgraded security
element must comply, among others, with the following
requirements: i ) it should carry a "simple message of
authenticity" which can be rapidly and easily
identified by the "man on the street"; ii) it should
not be reproducible with out having access to the
genuine particular security material and/or to the
required particular production or security print ing
technology; iii) it should not be under commercial
pressure from the decorative market or from another
large industrial ap plication field. In US-3,676,273;
US-3, 791, 864; EP-B-O 406 667; EP-B-O 556 449 Bl;
EP-A-O 710 508 and WO 02/90002, as well as in the
copending application PCT/EP2004/007028, methods and
devices are disclosed, which can be used to impart a
particular orientation to magnetic optically variable
pigment flakes in a freshly 



printed optically variable coating composition, prior
to the drying (hardening) of the said composition. In
such a way, mag netically induced patterns which are
highly resistant to coun terfeit can be produced. The
security element in question can only be produced by
having access to both, the source of the op tically
variable magnetic pigment or the corresponding ink,
and the particular technology employed to print said
ink and to ori ent said pigment in the printed ink. On
the other hand, the visPSIC086WO / 10 . 11 . 05 3
PSIC086WO-05007 62 ual pattern resulting from said
magnetic orientation of opti cally variable pigment in
a printed ink is easily recognized and identified by
the man on the street' . The present invention
discloses a different solution to the stated technical
problem of providing upgraded "overt" copy protection
security elements for the next generation of bank
notes and other protected documents . The security
element for documents of value, of rights, of
identity, security labels, or branded goods, according
to the present invention, comprises a substrate
containing indicia or other visible features in or on
its surface, and, on at least part of the said
substrate sur face, a coating layer comprising pigment
flakes in a cured, transparent binder, wherein the
said pigment flakes in said coating layer are
absorbing in at least part of the visible spectrum,
and are locally oriented such that the coating layer
shows local, angle-dependent variations of its
transparency, i.e. that it gives visibility to the
underlying indicia or other visible features along at
least one specific direction of obser vation, and
impedes visibility to the underlying indicia or 



other visible features along at least another
direction of ob servation. The orientation of the
pigment flakes in said cured, transparent binder does,
however, not itself comprise or reflect said indicia
or other visible features which are present in or on
the surface of said substrate. In the context of the
present invention, "transparent" is used in the sense
of "allowing the human eye to see through, at least in
some part of the visible spectrum", and the term
"angledependent variations of its transparency" is to
be understood in the sense that the coating layer,
when viewed under a first an gle, allows the
perception of the underlying indicia or other visible
features. When viewed under some other angle,
differentPSIC086WO / 10 . 11 . 05 4 PSIC086WO-05007 62
from the said first angle, said coating layer hides
the said un derlying indicia or other visible
features. The described visual phenomena are achieved,
according to the present invention, through a
"Venetian Blind effect", which is produced by
correspondingly oriented pigment flakes comprised in
the said coating layer. Said pigment flakes are
noteworthy locally oriented such that, along a
specific direction of observation, they give
visibility to the underlying substrate surface, such
that the indicia or other features present on or in
the said substrate surface be come apparent to the
observer. Said direction of observation is hereby
defined by the planes of the oriented pigment flakes,
i.e. the pigment flakes are locally oriented such that
their planes contain at least one common vector, which
corresponds to the said direction of observation. Said
planes of said flakes 



may further be oriented all in parallel, or,
alternatively, a second vector of said planes may have
a random orientation whilst a first vector of said
planes corresponds to the said common direction of
observation which allows to see through the "Venetian
Blind" coating layer. When looking along a direction
which is substantially different from said direction
common to all planes of the locally oriented pigment
flakes, the visibility to the underlying substrate sur
face and to the indicia or other features on or in it
is screened by the pigment flakes, which act towards
the observer in the manner of a Venetian Blind. This
screening mechanism can be used to produce a large
variety of optically variable ef fects, such as the
angle-dependent appearance of indicia in color,
luminescence, etc., depending on the features present
on or in the underlying substrate surface, on the
precise orientaPSIC086WO / 10 . 11 . 05 5
PSIC086WO-05007 62 tion of the pigment flakes, as well
as the physical properties of the flake pigment itself
and of the coating composition con taining it. In
particular, the pigment flakes need not to be oriented
verti cally to produce the said Venetian blind effect;
in fact, any orientation of the pigment flakes which
is substantially differ ent from an alignment with the
plane of the substrate surface will exhibit the
Venetian Blind effect. A viewing direction cho sen
close to grazing angle, however, has the disadvantage
of a large perspective-distortion; i.e. under such
angle, the indicia or features on or in the substrate
surface are only perceived with difficulty. For this
reason, the oriented pigment flake 



planes are chosen to preferably have an elevation
angle (= view ing direction) of at least 30 with
respect to the plane of the substrate surface. The
orientation of the pigment flakes in said coating
layer does not comprise or reflect said indicia or
other visible features which are present in or on the
surface of said substrate. The provision of those
indicia or features is carried out independ ently from
said coating layer. The idea of the present invention
is to use said coating layer for providing an
angle-dependent visibility of said indicia or
features, not to use said coating layer for generating
said indicia or features . The particles in said
coating layer are oriented independently from said
indicia or features, i.e. the latter are not used as a
pattern for ori entation. To produce the said Venetian
Blind effect, the pigment particles must have a "flake
shape", i.e. their thickness must be small compared to
their length and width, such as e.g. is the case for
the pigment particles disclosed in EP-A-O 227 423, the
respecPSIC086WO / 10 . 11 . 05 6 PSIC086WO-05007 62
tive content thereof being incorporated herein by
reference. Said particles have typical dimensions of 1
mm thickness by 10 to 30 mm length and width.
Particles displaying such type of ge ometry are suited
to embody the Venetian Blind effect of the present
invention, if their orientation in the printed ink is
appropriately controlled. The security element of the
present invention, displaying a Ve netian Blind effect
is preferably produced by first providing a substrate
with a desired surface of determined size, which con 



tains indicia or other appropriate perceptible
features on or in its surface. Said indicia or other
perceptible features may be produced by a previous
coating, printing, laser-marking, or other suitable
treatment of the substrate. Said substrate sur face is
then coated at least in part with a composition
contain ing flake pigment particles and a curable,
transparent binder. After said coating, said flake
pigment particles are locally oriented by an
appropriate method and means, and finally, the
composition is cured, in order to fix the pigment
flakes in their oriented positions. A large variety of
optical effects can be produced by appropri ate
combinations of substrate surfaces containing indicia
or other visible features, on the one hand, and
overprinted areas of locally oriented flake pigment
exhibiting "Venetian blind" effects, on the other
hand, as illustrated in Figs. IA-G, which
schematically show cross sections through different
embodiments of the security element according to the
present invention: In Fig. IA, a substrate (1) carries
printed indicia (2) on part of its surface, which are
overprinted with an ink containing a flake pigment (3)
. All the pigment particles (3) in the printed ink are
oriented and fixed, such as to adopt a same oblique
poPSIC086WO / 10 . 11 . 05 7 PSIC086WO-05007 62
sition, pointing about 45 to the right. The printed
indicia (2) can be seen when viewed at a 45 angle from
the right (i.e. when looking in parallel to the
alignment axes of the pigments (3) ); but not at all
when viewed from the left. In Fig. IB, a similar
arrangement as in Fig. IA is shown except that the
flake pigment particles (3) are now oriented and fixed



pointing about 45 to the left. Accordingly, the
indicia can be seen when viewed from the left; but not
when viewed from the right . In Fig. 1C, a similar
arrangement as in Fig. IA is shown, ex cept that the
flake pigment particles (3) are locally oriented and
fixed selectively along two different directions;
noteworthy about 45 to the left in zone A , and about
45 to the right in zone B . Indicia in zone A can be
seen when viewed from the left, indicia in zone B
cannot. Indicia in zone B can be seen when viewed from
the right, indicia in zone A cannot. In Fig. ID, a
similar arrangement as in Fig. 1C is shown except
having the orientation of the flake pigment particles
(3) in zone A and zone B reversed. Indicia in zone A
can be seen from the right, indicia in zone B cannot.
Indicia in zone B can be seen from the left, indicia
in zone A cannot. In Fig. IE, a homogeneously colored
surface (2) on a substrate (1) is overprinted with an
ink containing flake pigment (3) of the said type. The
pigment particles (3) are oriented and fixed according
to two different directions in areas A and B , respec
tively. The colored substrate surface (2) appears
differently in areas A and B , depending on the
viewing angle, and exhibits a "flip-flop" effect upon
tilting the substrate forth and back be tween areas A
and B .PSIC086WO / 10 . 11 . 05 R PSIC086WO-05007 62
In Fig. IF, the contrast between areas A and B is
further en hanced, compared to Fig. IE, through an
imprinting of the sub strate surface (2) itself with
an iridescent or optically vari able ink. In
particular, using differently oriented and fixed 



flake pigment particles (3) in areas A and B ,
respectively, printed on top of said iridescent
substrate surface (2), area A can be made to appear
lighter when observed from the left, and darker when
observed from the right, than it would be the case of
a substrate surface (2) imprinted with purely
absorbing inks. In Fig. IG, a fluorescent material (2)
comprised in or on a sub strate (1) is provided with
angle-dependent properties by over printing it with an
ink containing oriented and fixed flake pig ment
particles (3) . To observe the fluorescence in this
embodi ment, both, the excitation (e.g. by a UV
source) and the obser vation (e.g. by eye) must take
place at the same oblique angle, i.e. 45 from the
right for zone A , and 45 from the left for zone B ,
respectively. Using excitation from the left and obser
vation from the right, or vice-versa, will not show
any lumines cence . The security element of the
present invention is thus character ized by a
combination of a substrate surface carrying indicia or
other visible features, and a coating containing flake
pigment, applied on top of at least part of said
substrate surface, wherein said pigment flakes are
oriented such as to allow visi bility of the said
indicia or other features along at least one direction
of observation, and to impede visibility of the said
indicia or other features along at least another
direction of observation.PSIC086WO / 10 . 11 . 05 Q
PSIC086WO-05007 62 The concentration of the flake
particles in the ink is chosen such that, at maximum,
about full (i.e. at least 90%) surface coverage would
be obtained in the printed ink if the flake par 



ticles were to align, after printing, with their large
surfaces parallel to the imprinted substrate surface.
In the case of the preferred flake pigments of EP-A-O
227 423, such concentration is in the range of 10 to
30 % by weight of the coating composi tion. In any
particular case, the optimum concentration of the
flake pigment must be determined experimentally, as a
function of the pigment properties (particle size,
specific weight, etc.), the thickness of the coating,
the orientation angle, and the nature of the
substrate, in order to yield the best visual effect .
In general, the skilled in the art will choose the
flake concen tration on one hand as low as possible,
in order to achieve good visibility to the substrate
surface along a predefined viewing direction, and, on
the other hand, sufficiently high, such as to give
good screening of the substrate surface along some
other direction. In particular, if the coating layer
is rather thick and the pigment flakes are oriented
nearly vertically, then the pigment concentration
required to hide the substrate surface when the print
is observed near grazing angle turns out to be
considerably less than what would be required in the
case of horizontally aligned pigment flakes to cover
about the full sur face . The upper limit of the
useful pigment concentration is thus the one which
would provide, at a given coating thickness and hori
zontal alignment of the pigment flakes, for
substantially com plete (i.e. more than 90%) surface
coverage, whereas the lower useful pigment
concentration is about half of the concentration 



which would provide for substantially complete surface
coverage.PSIC086WO / 10 . 11 . 05 1 0 PSIC086WO-05007
62 A s already stated, the mean particle size and the
size distribu tion in a particular pigment lot have an
influence on the achievable result. A rather large
particle size (flake diameter in the range of 10 to 50
mm ), and a size distribution which is as homogeneous
as possible, are desirable, in order to yield the
optimum effect. The presence of a substantial fraction
of small particles in a pigment lot, on the other
hand, adversely influ ences the "Venetian Blind"
effect. According to the present invention, as stated
above, any flake pigment can be used, provided that it
is of appropriate mechani cal rigidity to act as
lamellae and thus to produce the Venetian Blind
effect. Moreover, as evident to the skilled man, the
flake pigment particles must be opaque, or, at least
semi-opaque (semi-transparent) , in order to be able
to act as screening la mellae. Semi-opaque
(semi-transparent) in the context of the present
disclosure means that the flake is absorbing in at
least part of the visible spectrum. According to a
preferred embodi ment, the flake pigment is totally
opaque to visible light. Said flake pigment can in
particular be chosen from the group consisting of:
non-metallic inorganic flakes, metallic inorganic
flakes, and organic flakes. Said flake pigment can
further carry a thin-film interference coating, or a
holographic embossing. Still further, said flake
pigment can be a liquid crystal poly mer flake, or a
magnetic pigment flake, or combine both said
properties, i.e. be a magnetic liquid crystal polymer
flake. Moreover, said flake pigment can have further
additional proper 



ties, such as luminescence, electric conduction and/or
particu lar spectral absorption or reflection
characteristics.PSIC086WO / 10 . 11 . 05 H
PSIC086WO-05007 62 According to the present invention,
optically variable pigments (OVPs), preferably flakes
of the thin-film optical interference device disclosed
in US-4, 434, 010; US-5, 084, 351; US-5, 171, 363;
EP-A-O 227 423 and in related documents, the
respective content thereof being incorporated herein
by reference, are useful. It is particularly preferred
that the pigment particle to be used is an optically
variable flake having magnetic properties, such as
disclosed in US-4, 838, 648 or in WO 02/073250, the
respective content thereof being incorporated herein
by reference. Curable, transparent binder compositions
which can be pigmented with flake particles, to yield
inks suitable for realizing the herein disclosed
"Venetian Blind" coating on a substrate surface
carrying indicia or other features, are disclosed in
the art, e.g. in US-4, 434, 010; US-5, 084, 351; US-5,
171, 363; EP-A-O 227 423 and related documents, the
respective content thereof being in corporated herein
by reference. Suitable binder chemistries can be
chosen e.g. from the group of vinylic resins, acrylic
resins, urethan-alkyde resins, etc., and from mixtures
thereof and with other polymers, and the composition
can furthermore be either solvent-based or
water-based. The ink comprising the flake pigment
particles is preferably ap plied on a prepared
substrate surface via a liquid-ink printing technique,
such as screen-printing or gravure/f lexographic
printing. The final thickness of the applied and
hardened ink layer is preferably of the order of 10 to
50 mm , in order to al 



low for an easy orientation of the pigment flakes in
all direc tions; however, at the price of a higher
surface roughness, pig ment orientation is feasible at
ink layer thickness of as low as 5 mm . It is
noteworthy possible to orient pigment flakes in a
binder having a thickness which is much less than the
diameter of the pigment flake.PSIC086WO / 10 . 11 . 05
1 2 PSIC086WO-05007 62 In the applied coating layer,
the flake pigment particles are oriented and
subsequently fixed in their oriented positions through
the curing of the binder. A rapidly curing ink formula
tion is therefore required, and UV- or EB (electron
beam) - cur ing inks are preferred. Ink formulations
for physical drying through solvent evaporation or
coalescence are less favorable, although they can also
find application in particular contexts (see examples)
. Oxy-polymerization drying, on the other hand, is too
slow to be useful in such context; it could however
serve as an additional drying mechanism in a rapid
curing (UV, EB, heatset, coldset, etc.) ink, in order
to enhance the binder's longterm resistance. According
to a preferred embodiment, a magnetic or magnetizable
flake pigment is incorporated into the printing ink.
The flake pigment particles can be oriented by
magnetic means, i.e. by ap plying magnetic fields to
the freshly printed document in order to locally align
the magnetic flake pigment along determined di
rections or planes . Methods and means for orienting
magnetic pigment particles in a printed ink have been
disclosed in the art, for example in US-3, 676, 273;
US-3, 791, 864; EP-B-0406 667; EP-B-O 556 449; EP-A-O
710 508 and WO 02/90002, as well as in 



the co-pending application PCT/EP2004/007028, the
respective contents thereof being incorporated herein
by reference. To achieve magnetic orientation of the
pigment flakes, a first surface of the substrate is
coated or imprinted with a composi tion containing
said magnetic pigment flakes in a binder. While the
coating composition is still wet, i.e. the said binder
is not hardened, the substrate, preferably a second
surface of it, opposite to the said first surface, is
exposed face-to-face to the magnetic field of a
magnetic or magnetizable body, such as aPSIC086WO / 10
. 11 . 05 1 3 PSIC086WO-05007 62 permanent magnet, an
arrangement of permanent magnets, an en graved
permanent magnetic plate, or an arrangement of electro
magnets. The pigment flakes in the coating composition
orient themselves along the lines of the applied
magnetic field, and their planes thus adopt a desired
local direction in space. The coating composition is
subsequently hardened, through UV-curing, physical
drying by solvent evaporation, etc., thus fixing the
oriented pigment particles in their adopted directions
. A non-magnetic flake pigment can also be mixed with
a magnetic non-flake pigment; in the latter case, said
magnetic pigment is preferably of very small particle
size (< 1 mm ), and if possi ble, of acicular
morphology. Non-magnetic means of orientation can,
however, also be employed in conjunction with the
appropriate pigments, such as orienta tion by
electrostatic or electrophoretic means (using an elec
tric field) , or also by ultrasonic means (using an
acoustic field), such as disclosed in US-A-2003/
0188842, the respective content thereof being
incorporated herein by reference. The 



principle of orientation is the same as described
above for mag netic orientation, i.e. the pigment
flakes are provided in a coating composition and,
before curing of said coating composi tion, are
subjected to the respective external force. Thereaf
ter, the thus achieved orientation is fixed by curing
the coat ing composition. In particular, if
electrostatic or electrophoretic orientation is used,
magnetic properties of the flake are not required; any
difference in the dielectric constant of the flake
pigment par ticle with respect to the surrounding ink
medium will provide for the necessary orienting
forces. Also in the orientation by an ultrasonic
field, magnetic properties of the flake are
notPSIC086WO / 10 . 11 . 05 1 4 PSIC086WO-05007 62
required; the orienting forces are in this case
provided by a difference in mechanical properties of
the flake pigment parti cle (rigidity) with respect to
the surrounding liquid ink me dium. The applied,
oriented and fixed ink layer is characterized by its
angle-dependent transparency variations. Using
appropriate substrate surfaces carrying indicia or
other visible features, said transparency variations
allow for the production of a large gamut of overt
printed security elements which are characterized by
their angle-dependent appearance / disappearance of
visible features comprised in or on the substrate
underneath the ori ented "Venetian Blind" ink layer,
as well as of features com prised in the said oriented
ink layer itself. According to the present invention,
any substrate commonly used for producing security
documents or documents of value can be 



employed. Suitable substrate materials include, but
are not lim ited to: paper, cardboard, textiles, as
well as plastic materi als such as polypropylene or
Tyvek(r) substrates. The "Venetian Blind" security
feature can be directly produced on or in the
substrate, or, alternatively and preferred, the latter
is made to carry, on at least part of its surface,
previously applied indicia, e.g. in the form of a
coating, printing or marking, which may be produced
according to any method known to the skilled in the
art of printing and coating. Said substrate is
preferably selected from the group consisting of
transparent substrates carrying printed, coated, or
lasermarked indicia, and opaque substrates carrying
printed, coated, or laser-marked indicia. It is also
possible to provide two or more separate coatings on
said surface of said substrate.PSIC086WO / 10 . 11 .
05 1 5 PSIC086WO-05007 62 Said substrate surface may
further comprise a marker substance chosen from the
group of: visible luminescent substances, infra red
luminescent substances, infrared absorbing substances,
and magnetic substances, the effect of which can be
modulated by the local orientation of the overlaid
flake pigment particles . Said substrate surface may
further be or comprise an optical in terference
device, of the iridescent, diffraction grating (holo
graphic) , or thin-film interference layer type. Such
interfer ence devices are known to the skilled man,
for example from US- 4,434,010. Said substrate surface
preferably carries indicia, produced by printing, but
any other technique able to produce indicia, such as
laser marking, may be used as well. Preferably, said
sub 



strate surface is marked with indicia using a method
chosen from: intaglio printing, letterpress printing,
offset printing, screen printing, gravure/f
lexographic printing, laser printing, laser marking,
dye sublimation and ink- jet printing. Formulations of
general printing inks which are suitable for the
printing of value documents have been disclosed, e.g.
in EP-A-O 088 466; EP-A-O 119 958; EP-A-O 327 788;
EP-A-O 340 163; EP-A-O 432 093 and elsewhere. These
inks can serve for the imprinting of said substrate
surface prior to the production of the secu rity
element of the present invention. The printed elements
on said substrate surface can be lightabsorbing,
light-reflecting or luminescent in nature, or a com
bination thereof, and can be produced by applying
spectrally se lective absorbing inks, spectrally
selective reflecting inks, spectrally selective
luminescent inks, etc..PSIC086WO / 10 . 11 . 05 1 6
PSIC086WO-05007 62 All elements described above can be
combined with additional se curity elements, which can
be i ) material-based, such as, e.g. a material
presenting particular spectral absorption or emission,
ii) information-based, such as a particular code or
number em bodied on the document, or iii) tied to a
particular process of production, such as, e.g.
intaglio printing, as known to the skilled in the art.
In a further embodiment, it is also possible to
separately pre pare the security element according to
the present invention, in the form of a foil, a
thread, a decal or a label, which is sub sequently
applied to or incorporated in a document of value, ac
cording to methods known to the skilled in the art. 



The invention discloses further a method of producing
the abovedescribed security element, said method
comprising the steps of a ) providing a substrate
having a surface, which surface con tains indicia or
other visible features; b ) applying, on top of at
least part of said substrate surface, a coating layer
comprising orientable flake pigment particles and a
curable, transparent binder; c ) locally orienting
said flake pigment particles in said coat ing layer,
such as to give visibility to said underlying in dicia
or other visible features along at least one specific
direction of observation and to impede visibility to
said un derlying indicia or other visible features
along at least an other direction of observation,
wherein the orientation of the pigment flakes in said
coating layer does not itself com prise or reflect
said underlying indicia or other visible features; d )
curing said coating layer, so as to fix the
orientation of the said flake pigment particles;
PSIC086WO / 10 . 11 . 05 1 7 PSIC086WO-05007 62
wherein the said flake pigment particles are absorbing
in at least part of the visible spectrum. Said
substrate surface on said document, said coating layer
com prising a flake pigment, and said flake pigment
are herein cho sen as described above. Said coating
layer comprising said flake pigment is furthermore
preferably applied by a method chosen from screen
printing, gravure/f lexographic printing, or roller
coating. Said flake pigment comprised in said layer is
preferably a mag 



netic pigment, and said locally orienting of said
flake pigment is preferably performed by applying a
magnetic field, which, in turn, can be generated
either by electromagnetic or by permanent magnetic
devices, as described in US-3, 676, 273; US-3, 791,
864; EP-B-0406 667; EP-B-0556 449; EP-A-O 710 508 and
WO 02/90002, as well as in the co-pending application
PCT/EP2004/007028, the re spective content thereof
being incorporated by reference. Said coating layer
comprising said flake pigments may further more
comprise additional security elements such as visible
lumi nescent compounds, infrared luminescent
compounds, infrared ab sorbing compounds, and magnetic
substances, which however do not provide for the same
indicia/features which are present in or on the
surface of said substrate. The invention is hereafter
further explained with reference to exemplary and
non-limiting figures and embodiments . Fig. IA-G
schematically show cross sections through different em
bodiments of the security element according to the pre
sent invention.PSIC086WO / 10 . 11 . 05 1 8
PSIC086WO-05007 62 Fig. 2 shows an embodiment of the
invention having a single oblique orientation of the
"Venetian Blind" overprint, similar to the schemes
shown in Fig. IA and IB. The un derlying indicia are
visible at grazing view (Fig. 2B) , but not at
orthogonal view (Fig. 2A) . Fig. 3 shows an embodiment
of the invention having two differ ent orientations of
the "Venetian Blind" overprint, similar to the scheme
shown in Fig. 1C. A first (right) part of the
underlying indicia is visible when tilting 



the sample to the left (Fig. 3A) ; a second (left)
part of the underlying indicia is visible when tilting
the sample to the right (Fig. 3C) ; none of the
underlying indicia are visible at orthogonal view
(Fig. 3B) . Fig. 4 shows an embodiment of the
invention which is similar to the embodiment of Fig. 3
, but inverted left-toright, according to the scheme
shown in Fig. ID: now, a first (left) part of the
underlying indicia is visible when tilting the sample
to the left (Fig. 4A) ; a second (right) part of the
underlying indicia is visible when tilting the sample
to the right (Fig. 4C) ; none of the underlying
indicia are visible at orthogonal view (Fig. 4B) .
Fig. 5 shows an embodiment of the invention which is
similar to the embodiment of Fig. 3 and 4 , but now
with two different orientations of the "Venetian
Blind" over print in up-down direction. Fig. 6 shows
the visual authentication of an embodiment of the
security element of the present invention by a simple
tilting of the document carrying it.PSIC086WO / 10 .
11 . 05 1 9 PSIC086WO-05007 62 General printing ink
formulations for the printing of value documents,
which can serve for the imprinting of said substrate
surface underneath the "Venetian Blind" coating, have
been dis closed in the prior art, e.g. in EP-B-O 088
466; EP-B-O 119 958; EP-B-0327 788; EP-B-0340 163;
EP-B-0432 093, the respective con tent thereof being
incorporated by reference. Suitable inks for the
printing of the "Venetian Blind" coating 



layer comprising magnetically or otherwise orientable
flake pig ment particles are preferably chosen from
the group of liquid inks, such as screen-printing and
gravure printing/f lexographic inks. Exemplary ink
formulas are given in the following. Unless otherwise
indicated, percentages are by weight.PSIC086WO / 10 .
11 . 05 2 0 PSIC086WO-05007 62 Example 1 : An OVI(r)
flexography ink comprising a magnetic opti cally
variable pigment: Neocryl BT-105 (Avecia) 45 %
Deionised water 19 % Dowanol DPM (Dow) 6.5 % AMP-
95(tm) (Angus Chemie GmbH) 1.5 % Neocryl BT-100 7 %
Tego Foamex 800 (Tego Chemie Service GmbH) 0.5 %
Aerosil 200 (Degussa) 0.5 % Magnetic Optically
Variable Pigment (FLEX Prod. Inc. ) 20 %
green-to-blue, 5 layers design, Cr/MgF 2 /Ni/MgF 2/Cr
as dis closed in patent US-4, 838, 648 . The
ingredients were dispersed together and the viscosity
of the resulting mixture was adjusted with deionised
water, so as to reach the value of 20-40 s DIN4 at 25
0C . The ink was applied through flexographic printing
onto a sub strate (banknote paper) , carrying a
laser-printed black pattern (consisting of indicia
"10") on its surface, and the so im printed substrate
was exposed, while still wet, to a uniform magnetic
field, hereby orienting the magnetic pigment particles
along the field lines in a 45 oblique direction with
respect to the substrate surface. The ink was then
dried in situ using a 



flow of hot air. A s shown in Fig. 2 and Fig. 6 ,
under illumination conditions where a light source was
located above the observer, the printed area appeared
uniformly green when the print was observed or
thogonally to the substrate plane; (Fig. 2A, 6A) .
When the print was tilted backwards (grazing view;
Fig. 2B, 6B) , the underlyingPSIC086WO / 10 . 11 . 05
2 1 PSIC086WO-05007 62 black indicia, "10", became
visible. The security element ac cording to the
present embodiment provided excellent copy pro tection
for sensible information, due to the inability of scan
ning devices to read at grazing angle. Example 2 : An
OVI(r) silkscreen ink, comprising a magnetic opti
cally variable pigment : Diethyl ketone 23 % Ethyl
diglycol 29 % Solution Vinyl VMCA (Union Carbide) 27 %
BYK-053 (BYK) additive 1 % Magnetic Optically Variable
Pigment (FLEX Prod. Inc.)* 20 % magenta-to-green, 7
layers design as disclosed in WO 02/73250: Cr/MgF 2
/Al/Ni/Al/MgF 2/Cr . The vinyl resin was dissolved in
the ketone-glycol solvent prior to the incorporation
of the additive and the pigment. The vis cosity was
adjusted using the same solvent blend so as to reach
the value of 600 to l'500 m Pa s at 25 0C . The ink
was applied in the form of a screen-printed patch onto
a substrate carrying a printed pattern (ink- jet
printed colored dots) , and the so imprinted substrate
was subjected, while still wet, to a structured
magnetic field, hereby locally orienting 



the magnetic pigment particles in two opposed 45
oblique direc tions with respect to the substrate
surface. The ink was then dried in situ using a flow
of hot air. In the exemplary embodiment shown in Fig.
3 , corresponding to Scheme 1C above, the substrate
surface element printed to thePSIC086WO / 10 . 11 . 05
2 2 PSIC086WO-05007 62 right was revealed by tilting
the print to the left so as to ob serve it from the
right (Fig 3A) . Conversely, the substrate sur face
element printed on the left was revealed by tilting
the print to the right so as to observe it from the
left (Fig. 3C) . When the print was observed
orthogonally to the substrate plane, the elements of
the substrate surface were hidden altogether (Fig. 3B)
. In the exemplary embodiment shown in Fig. 4 ,
corresponding to Scheme ID above, the substrate
surface element printed on the left was revealed by
tilting the print to the left so as to ob serve it
from the right (Fig 4A) . Conversely, the substrate
sur face element printed on the right was revealed by
tilting the print to the right so as to observe it
from the left (Fig. 4C) . When the print was observed
orthogonally to the substrate plane, the elements of
the substrate surface were hidden altogether (Fig. 4B)
. In the exemplary embodiment shown in Fig. 5 , two
opposed 45 oblique directions of the "Venetian Blind"
were vertically ar ranged on top of a substrate
carrying the vertically arranged letters "A" and "B"
on its surface. The indicia printed on the upper part,
i.e. the letter "A", were revealed by tilting the
print backwards, as depicted in Fig 5A. Conversely,
the indicia 



printed on the lower part, i.e. the letter "B", were
revealed by tilting the print forward, as depicted in
Fig. 5C. When the print was observed orthogonally to
the substrate plane, neither "A" nor "B", printed on
the substrate surface, were visible, as shown in Fig.
5B. The indicated embodiments were also realized on
the base of other flake pigments and using different
ink chemistries, as disclosed in the
following:PSIC086WO / 10 . 11 . 05 2 3
PSIC086WO-0500762 Example 3 : A UV drying screen ink:
The ink was applied in the form of a screen-printed
patch onto a substrate carrying indicia. After
orientation of the magnetic pigment particles, the ink
was dried in situ using a UVradiation curing unit.
Example 4 : A coercive magnetic gravure ink: The
resins were dissolved in the solvents prior to the
incorpo ration of the pigments. The viscosity was
adjusted with solventPSIC086WO / 10 . 11 . 05 2 4
PSIC086WO-05007 62 blend to reach the value of 20-40 s
DIN4 at 25 0C . The ink was applied to a substrate
carrying indicia, by the means of a gravure printing
process. After orientation of the pigment parti cles
with the help of a magnetic field, the ink was dried
in situ using a flow of hot air. The given examples
illustrate how, by the means of the Venetian Blind
Effect, the direction of visibility of a substrate sur
face, carrying indicia or other features, can be
freely defined, by giving a corresponding orientation
to flake pigment particles contained in a transparent
coating which is applied over said substrate surface.
Based on the given description and the exam 



ples, the skilled man will be able to derive further
embodiments of the disclosed invention.PSIC086WO / 10
. 11 . 05 1 PSIC086WO-05007 60 Claims 1 . Security
element for a document of value, right, identity, for
a security label or a branded good, comprising a sub
strate, which contains indicia or other visible
features in or on its surface, and on at least part of
the said substrate surface, a coating layer comprising
pigment flakes in a cured, transparent binder, wherein
said pigment flakes in said coating layer are
absorbing in at least part of the visible spectrum,
and are locally oriented such as to give visibility to
the underlying indicia or other visible fea tures
along at least one specific direction of observation
and to impede visibility to the underlying indicia or
other visible features along at least another
direction of observa tion, and wherein the orientation
of the pigment flakes in said cured, transparent
binder does not itself comprise or reflect said
indicia or other visible features which are pre sent
in or on the surface of said substrate. 2 . Security
element according to claim 1 , wherein said substrate
is selected from the group consisting of transparent
sub strates carrying printed, coated, or laser-marked
indicia, and opaque substrates carrying printed,
coated, or lasermarked indicia. 3 . Security element
according to one of claims 1 to 2 , wherein said
coating layer and/or said substrate comprises a marker
substance selected from the group of visible
luminescent sub 



stances, infrared luminescent substances, infrared
absorbing substances, and magnetic substances. 4 .
Security element according to one of claims 1 to 3 ,
wherein said substrate carries an optical interference
device.PSIC086WO / 10 . 11 . 05 9 PSIC086WO-05007 60 5
. Security element according to one of claims 1 to 4 ,
wherein said pigment flake is selected from the group
consisting of non-metallic inorganic flakes, metallic
inorganic flakes, and organic flakes . 6 . Security
element according to claim 5 , wherein said pigment
flake is selected from the group consisting of
thin-film in terference pigments and liquid crystal
polymer pigments . 7 . Security element according to
one of claims 1 to 6 , wherein said pigment flake
carries a holographic embossing. 8 . Security element
according to one of claims 1 to 7 , wherein said
pigment flake is a magnetic particle. 9 . Security
element according to one of claims 1 to 8 , wherein
the concentration of said flake pigment in said
coating layer is chosen in the range between 50% to
100% of the concentra tion which would provide for a
substantially complete surface coverage in the absence
of orientation. 10. Security element according to one
of claims 1 to 9 , wherein the oriented pigment flakes
in said coating layer have an elevation angle of the
pigment flake planes of at least 30 with respect to
the plane of the substrate surface. 11. Security
element according to one of claims 1 to 10, wherein
the flake pigment has a flake average diameter in the
range of between 10 and 50 micrometers. 



12. Security element according to one of claims 1 to
11, wherein said flake pigment is opaque in the
visible spectrum.PSIC086WO / 10 . 11 . 05 3
PSIC086WO-05007 60 13. Method of producing a security
element according to any one of claims 1 to 12,
comprising the steps of a ) providing a substrate
having a surface, which surface contains indicia or
other visible features; b ) applying, on top of at
least part of the said substrate surface, a coating
layer comprising orientable flake pigment particles
and a curable, transparent binder; c ) locally
orienting said flake pigment particles in said coating
layer, such as to give visibility to the under lying
indicia or other visible features along at least one
specific direction of observation, and to impede
visibility to the underlying indicia or other visible
features along at least another direction of observa
tion, wherein the orientation of the pigment flakes in
said coating layer does not itself comprise or reflect
said underlying indicia or other visible features; d )
curing said coating layer, so as to fix the
orientation of the said flake pigment particles;
wherein the said flake pigment particles are absorbing
in at least part of the visible spectrum. 14. Method
according to claim 13, wherein the said coating layer
comprising said flake pigment is applied by a method
selected from the group consisting of screen printing,
gravure/f lexographic printing, and roller coating.
15. Method according to claim 13 or 14, wherein the
said indicia 



are applied onto said substrate surface by a method
selected from the group consisting of intaglio
printing, letterpress printing, offset printing,
screen printing, gra vure/f lexographic printing,
laser printing, laser marking, dye sublimation, and
ink-jet printing.PSIC086WO / 10 . 11 . 05 4
PSIC086WO-05007 60 16. Method according to one of
claims 13 to 15, wherein said lo cal orientation of
said flake pigment is achieved by applying a field
chosen from the group consisting of magnetic fields,
electric fields, acoustic fields. 17. Document of
value, right, identity, security label, branded good,
comprising a security element according to one of
claims 1 to 12 . 18. Use of a security element
according to one of claims 1 to 12, for the prevention
of counterfeit or reproduction, on a docu ment of
value, right, identity, a security label or a branded
good. 


