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Abstract

A packaging material with a forgery-proof security feature, in which the security
feature comprises a coded image arrangement (2) which 1s provided on the packaging
material and which reveals an image or image sequence by superimposing a related
decoder element (4). The decoder element (4) 1s a transparent or translucent, film-type
object with a line or column-type pattern (5) made up of lines or columns lined up
parallel to each other specific distances apart, and the image arrangement (2) on the
packaging material contains a plurality of coded individual images that mix into each
other, whereby the coded individual image is an arrangement of strip-shaped image
elements (3) that are spaced apart and are co-ordinated in terms of orientation and
distance from each other with respect to the line or column pattern (5) of the decoder
element (4), such that by overlapping the image arrangement (2) and the decoder
element (4) and lateral displacement of the decoder element (4) over the image
arrangement (2), an image sequence that to the human eye appears to be moving is
obtained and, depending on the position of the decoder element (4) the coded
individual 1images are covered or are visible by means of the window regions lying
between the lines or columns and, in combination with the line or column-type pattern
(5) of the decoder element (4), fit together to make up recognisable images (7a-f). The
packaging material may be employed for the manufacture of primary or secondary
forms of packaging for foodstuffs, semi-luxury items, cosmetics, consumer goods or

pharmaceutical products.
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Forgery-Proof Packaging Material with a Security Feature

The present invention relates to a packaging material with a forgery-proof security
feature, whereby the security feature comprises a coded image arrangement which
is provided on the packaging material and which reveals an image or image se-
quence by superimposing a related decoder element on it.

Proof against forgery is gaining ever increasing importance in connection with
packaging, in particular in the pharmaceutical industry forgery-proof forms of pack-
aging contain a guarantee of original product which enables the customer or a par-
ticular group of people to recognise that the product in question really has been
produced and packaged by the desired manutfacturer or a third party company en-
trusted therewith.

As a rule, forgery-proof items such as e.g. documents, bonds, consumer goods,
spare parts etc. or the related packaging contain so-called security features which
are put on the surface of the item. Preferred security features are characterised by
way of images which are achieved by various means and which to the human eye
appear to change. Known for example are security features which allow different
image elements to be seen by changing the angle of viewing and produce the im-
pression of a moving image. Known forgery-proof forms of packaging and products
have on their surface a hologram which change their appearance on changing the
angle of viewing. The production of holograms is however very expensive.

Also known are security features that contain a coded image on the packaging and
which, on superimposing a so-called decoder element, reveals the coded image.
The decoder element contains e.g. a number of optical lenses which deflect the
underlying image elements, that appear to the human eye to be a random pattern,
in such a manner that the image elements fit together to form a recognisable image.
The apparently random pattern is thereby made to suit the optics of the lens ele-
ments used. The production of such coded images for decoding with a decoder
element containing optical lenses requires complex data processing programs.
Further, the production of the lenticular lenses needed for decoding purposes —

usually made by casting and requiring a high degree of accuracy — is technically
very complicated.

Also known are security features that contain an apparently random pattern and
involves a decoder element in the form of a transparent object which bears an ap-
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parently random pattern. By superimposing the two apparently random patterns a
recognisable image or pattern is obtained, whereby both apparently random pat-
terns must be aligned very accurately. The images obtained this way, however, do
not move.

The use of so-called decoder elements has the advantage that these may be dis-
tributed separate from the packaging to the end user or checking authority. They
are therefore a kind of key. On the other hand the conventional security features
with decoder elements which create moving images on decoding suffer the disad-
vantage that - as already mentioned - these are relatively complicated and expen-
sive to produce.

The object of the present invention is therefore to propose a packaging material
with a security feature produced during its manufacture, whereby the security fea-
ture comprises a coded image arrangement that covers at least a part of the sur-
face of the packaging material and a decoder element for decoding the coded im-

age arrangement to produce an optical effect. The security feature should also ex-
hibit a high degree of security against forgery.

That objective is achieved by way of the invention in that the decoder element is a
transparent or translucent, film-type object with a line or column-type pattern made
up of lines or columns lined up parallel to each other specific distances apart, and
the image arrangement on the packaging material contains a plurality of coded indi-
vidual images that mix into each other, whereby the coded individual image is an
arrangement of strip-shaped image elements that are spaced apart and are co-
ordinated in terms of orientation and distance from each other with respect to the
line or column pattern of the decoder element, such that by overlapping the image
arrangement and the decoder element, and lateral displacement of the decoder
element over the image arrangement, an image sequence that to the human eye
appears to be moving is obtained in that, depending on the position of the decoder
element, the coded individual images are covered or are visible by means of the
window regions lying between the lines or columns, and in combination with the line

or column-type pattern of the decoder element, fit together to make up recognisable
individual images.

On superimposing the decoder element over the coded image arrangement, the
lines or columns of the decoder element cover a number of the strip-shaped coded
individual images. However, at least one of the coded individual images lies aligned
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with the window regions between the line or column-type pattern of the decoder
element with the result that the visible strip-shaped image elements of at least one
coded individual image complement the line or column-type pattern of the decoder
to form an optically recognisable image.

By lateral displacement of the decoder element other, previously hidden coded indi-
vidual images become visible or decoded, while the previously visible individual
images are again partially or wholly covered by the line or column-type pattern of
the decoder element and are therefore no longer recognisable.

The various individual images differ from each other preferably with respect to the
motif shown and/or the shades of grey or contrast so that on using the decoder
element an optically dynamic image sequence i.e. a moving image Is created.

The individual images may be arranged e.g. into an image arrangement. |n a pre-
ferred version of the invention the individual images overlap partially or completely
with a particular degree of offset. The overlapping is thereby such that strip-shaped
image elements of a coded image are arranged in the spaces of the neighbouring
coded individual image.

The decoder element is preferably made of a transparent plastic film. The decoder
element is advantageously an object that is independent from the said packaging
material and is supplied together with or separate from the packaging containing
the related coded image arrangement.

The line-type pattern of the decoder element is preferably made up of parallel,
spaced lines or columns that cover over the — preferably directly — underlying strip-
shaped image elements. The spaces between the lines or columns form the so-
called window regions through which the underlying strip-shaped image elements
become visible. The said window regions may have the same breadth as the lines
of columns of the pattern.

In a preferred version of the invention, however, the breadth of the lines or columns
of the pattern are a multiple of the breadth of the window regions in between. For
example the breadth of the lines or columns may be 2 to 20 times, in particular 3 to
10 times the breadth of the spaces in the window regions. The greater the resolu-
tion of the image sequence i.e. the more closely the individual images are mixed
into each other the greater is this factor.
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However, the window regions, and the line or column-type pattern of a decoder
element, are preferably always of the same breadth.

The maximum breadth of the strip-shaped image elements usefully corresponds to
the breadth of the window regions. However, the maximum breadth of the image
elements may be greater than the breadth of the window regions.

If the strip-shaped image elements of the coded individual image lie in the window
region between the decoder lines, then the spaces between the image elements
are covered by the line or column-type pattern. The eye then complements the visi-
ble strip-shaped image elements with the lines or columns of the decoder element
to give a recognisable individual image. The strip-shaped image elements of the
rest of the individual images or neutral regions are then covered over by the line or
column-type pattern of the decoder element.

The coded image arrangement and the decoder element may be matched to each
other in such a manner that the said optical effect occurs by rotating or lateral dis-
placement of the decoder element with respect to the image arrangement. In a
preferred version of the invention the optical effect is achieved by a straight line lat-
eral displacement of the decoder with respect to the image arrangement. The effect

of a moving image is in particular achieved by uniform displacement of the decoder
element over the image arrangement.

The coded image arrangement is preferably such that it forms a uniform decorative
structure. The ornamental image arrangement may be achieved e.g. by the partial
or complete overlapping or mixing of the coded individual images, in particular
numbers, letters, words or signs. The ornamental impression may also be rein-
forced by the repetition of individual images in that the coded image arrangement
yields an ornamental image that repeats itself along its longitudinal direction i.e. in
the direction of movement of the decoder element.

In a preferred version of the invention the coded image arrangement is made up of
a single basic element which is aligned in a row in multiple. The basic element may
thereby, depending on the desired length of decoded image arrangement on the
packaging, be aligned n-times without interruption on the packaging. Thereby, on
moving the decoder, the decoded image sequence repeats itself according to the
number of basic elements that have been put together.
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The basic element itself contains the necessary coded individual images. The indi-
vidual images are arranged in the basic element in such a manner that by fitting the
basic elements to form a coded image arrangement, a continuous sequence of in-
dividual images Is obtained on using the decoder element. As the individual images
are mixed into each other, the various individual images are not necessarily shown
completely in the basic element. More likely is that a part of a particular image is
arranged at the left hand side and the rest of the image in question is arranged on
the right hand side of the basic element.

By continually repeating the basic element the coded image arrangement acquires
a regular ornamental structure. The viewer sees a decorative element in such an
ornamental structure; the real purpose of a security feature remains hidden.

The linear arrangement of a coded image created by continuous repetition of a ba-
sic element can be printed in an endless manner on the packaging material in the
direction of feed in the machine i.e. in the direction of movement of the packaging
material. This enables the coded image to be deposited using a cost favourable
scatter printing method in which only two degrees of freedom have to be specified
to fix the position for printing. The coded image may however also be created by
transfer printing in which four degrees of freedom are necessary and by means of
which the printed image can be synchronised e.q. via the position of blisters.

The individual images may be in the form of letters, numbers, words or combina-
tions thereof, and signs or pictures. Thereby, the individual images are coded in
such a way and fitted together into an image arrangement that, on employing the
decoder element, these appear as an image sequence of the said letters, words,
numbers or picture moving in the direction of movement of the decoder. The repre-
sentation created by the decoder can also be a moving, but ever repeating se-

quence of letters, words, numbers, signs or pictures. Combinations of the above
mentioned elements are also possible.

Further, the sequence of moving or travelling letters, numbers words or signs may

be subjected to different degrees of shadow. The changing shadow effect may be
expressed by changes in the degrees of greyness.

The image arrangement is preferably a black-white representation i.e. the strip-
shaped image elements are preferably black while the spaces between the image
elements are white. The spaces may however aiso take on the background colour
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of the packaging material. In this case the line or column-type pattern of the de-
coder element is usefully also black.

It is also advantageous for the difference in the kind of colour, brightness and/or
intensity of colour in the image arrangement and the spaces to be as great as pos-
sible so that the maximum degree of contrast between the image elements and the
spaces Is obtained.

The coded image arrangement or image elements may, however, also be coloured
and if desired complement the optical eftect by specific colouring by additional col-
our-induced effect.

The line or column-type pattern of the decoder element and the strip-shaped image
elements of the coded individual images are usefully always of the same colour.
Further, the spaces between the image elements and the regions at the top and the
bottom bordering on the strip-shaped image elements are usefully of the same col-
our.

A further development of the invention is such that means may be provided to as-
sist with the direction of movement and alignment of the decoder element over the
coded image arrangement, thus permitting accurate guidance of the decoder ele-
ment over the image arrangement on the packaging material and, therefore, optimal
creation of the optical effect.

The safety feature is usefully created by a data processing device and the appro-
priate software. The image data and are then — for preparation and processing pur-
poses — preferably displayed on a screen.

In a first step uncoded individual images in electronic form are created according to
requirements. The individual images may be created electronically using a graphics
program or transferred using an optical scanner from an analogue image, digital-
ised and processed into an electronic form. Further image processing steps may
then follow.

The lie or column-type pattern of the related decoder element is likewise created in
electronic form using data processing facilities.

In the next step the individual images are coded on the basis of the decoder col-
umn-type pattern i.e. transformed to strip-shaped image elements that are spaced
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apart. This takes place preferably by cancelling or blanking out - likewise strip-
shaped - spaces between the remaining elements of the original individual image.

The coding of the individual image takes place e.g. by overlapping the individual
image with a so-called mask, whereby those parts of the image which should be
visible — in terms of image processing — are masked. The mask is a line or column-
type pattern corresponding to the decoder element. The image elements of the
original image which are not required to create the decode image are subsequently
blanked out. This way a coded individual image is created from parallel, spaced
strip-shaped image elements. The creation of the coded individual image may be
performed manually on a screen or in the background by an independent data
processing program according to instructions by an operator.

In the last case, after feeding in certain boundary conditions, the data processing
program calculates, on the basis of the decoder column-type pattern present in
electronic form, the spaces in the original image that have to be removed and per-
forms the coding of the individual image.

After coding the individual images, these are put together in their final position to
form a coded image arrangement. Thereby, the individual images may overlap par-
tially or wholly with a certain degree of offset, this in such a manner the strip-

shaped image elements of an individual image occupy the spaces of the neigh-
bouring individual image.

In an especially preferred version of the invention the process for producing the
coded individual images contain a correction which is takes into consideration the
properties of the printing method employed to deposit the coded image arrange-
ment and the decoder element on the substrates in question, the properties of the
printing medium and the properties of the substrates such as paper, coated paper

or plastics. This concerns a correction of the growth of the dot or line created by the
printing method.

This correction is of great significance as, depending on the printing method, sub-
strate and medium employed, the breadth of the strip-shaped image elements or
lines of the decoder element may deviate from the original breadth calculated by

the data processing program e.g. by the ink running on the substrate surface or due
to the substrate sucking up the said printing medium.
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Further, as a rule the line or column-type pattern of the decoder element and the
coded image arrangement on the different types of substrate are printed if desired
using different methods of printing. Therefore, e.g. the line or column-type pattern of
the decoder element is deposited on a transparent plastic film, while the coded im-
age arrangement is possibly printed on re-packaging material made of cardboard.

The printing of the coded image arrangement on the packaging Is preferably per-
formed using a photogravure printing method, whereby the correction of the dot or
line growth after taking into consideration the main parameters, provides the start-
INng values for calculating the dimension of the engraving in the printing cylinder or
provides the said dimensions itself. The dimensions of the engraving i.e. in particu-
lar the breadth and depth of the recesses accommodating the printing ink are
thereby determined such that the printing reproduces the desired breadth of strip-
shaped image element or lines of the decoder element.

The packaging material bearing the security feature according to the invention is
preferably employed for manufacture packaging for pharmaceutical products. The
forms of packaging may e.g. be primary forms of packaging such as e.g. blister
packs. The security feature according to the invention may also be deposited on
secondary forms of packaging. Such secondary forms of packaging which contain
the primary forms of packaging may be e.g. boxes, in particular foldable boxes.

The packaging material bearing the security feature according to the invention may

also be employed for manufacturing packaging for foodstuffs, animal fodder, cos-
metics, semi-luxury goods or consumer goods.

In principle it is also conceivable to deposit the security feature according to the
invention on the surface of the product itself, such as on spare parts. The security
feature according to the invention may also be deposited on documents or bonds.

The pharmaceutical products may e.g. be in the form of tablets, pills, powders
pastes or liquids. The packaging for these may be e.g. in the form of blister packs
for tablets and ampoules, bottles, pouches or tubes.

The security feature according to the invention employing a decoder element has
the advantage that the ornamental image arrangement on the packaging is — for an
uninformed, external person e.g. an unsuspecting forger - not directly recognisable
as a security feature but is rather taken for an image of a decorative nature. Fur-
ther, the creation of the security feature and the deposition of the security feature
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on the packaging is inexpensive. At the same time by creating moving images on
decoding the image arrangement one achieves a high quality and extremely ap-
pealing security feature.

The proof against forgery is achieved by the high degree of resolution of the coded
individual images and the decoder elements. This makes it difficult for the coded
image arrangement to be scanned and the decoder element to function with instru-
ments of inadequate resolution. Also the forger is forced to print the security feature
on high grade printing units, which increases the expenditure and makes forgery
uninteresting.

The invention is described in greater detail in the following by way of example and
with reference to the accompanying drawings which show in;

Fig. 1a: a basic element of a coded image arrangement in ornamental form;

Fig. 1b: a coded image arrangement made up of a plurality of basic elements as
in figure 1a arranged continuously in a row;

Fig. 2: a decoder-element;

Fig. 3a-f: a sequence of individual images decoded using a decoder element;.

Figure 1b shows a coded image arrangement 2 made up of a plurality interacting of
coded individual images, whereby strip-shaped image elements 3 of the various
individual images are arranged mixing into each other. By the coding of the individ-
ual images to make up an arrangement of strip-shaped image elements 3 and by
mutual overlapping, the coded image arrangement acquires an ornamental appear-
ance. The individual images contributing to this are not recognisable and can be
only when using a decoder element 4.

Figure 2 shows a related decoder element 4 which reveals the individual images
7a-f. The decoder element comprises a transparent, flexible plastic film and con-
tains a pattern of lines 5 printed on the plastic fiim.

Figures 3a-f show a sequence of decoded individual images 7a-f as they are
viewed on laying the decoder element 4 over the coded image arrangement 2 and
moving the decoder element 4 laterally in a straight line. The sequence of the de-

30 coded images reflects different positions of the decoder element 4 over the coded
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image arrangement 2. In the present case the decoded individual images 7a-f lie in
the form of leaves in three parts in different positions of rotation.

If the decoder element 4 is passed over the coded image arrangement 2, then the
viewer sees a leaf in three parts which appears to rotate in the direction of move-
ment of the decoder element 4. By means of relative movement of the decoder
element 4 with respect to the image arrangement at constant speed, the decoded
iIndividual images 7a-f are perceived as a moving image sequence as in a film.

The rotational movement of the three-part leaf in the static images in Figs 3a-f cre-
ated by displacement of the decoder element 4 is created by an overall displace-
ment of the decoder element amounting to about only one column width.

The coded image arrangement 2 is made up of any repetition of the basic element
(Fig 1a). That is, depending on the desired overall length, the coded image ar-
rangement 2 is made up of n-times uninterrupted repitition of the basic element 1.
This way the decoded image sequence repeats itself as often as desired by con-
tinuous displacement of the decoder element 4.

By continuous repetition of the basic element 1 the coded image arrangement 2
also becomes a reqular, ornamental structure.

The basic element 1 itself contains the necessary coded individual images which
make an uninterrupted sequence of the individual images possible by alignment of
a plurality of basic elements. As the individual images are mixed into each other,
the various individual images in the basic element are not necessarily shown com-
pletely. More likely is, e.g. that a part of certain images are arranged at the left hand
side and the complementary part of the related image arranged at the right hand
side of the basic element 1.

The above individual images in the form of a three-part leaf are to be understood as

an example. The principle described by Figs 1 — 3 can also be carried out with other
suitable individual images.
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Claims:

[. A packaging material with a forgery-proof security feature and an associated

decoder element, whereby the security feature comprises:

a coded image arrangement with individual 1images of strip-shaped image elements
provided on the packaging material and which reveals an image or image sequence by

superimposing the decoder element,

the decoder element is a transparent or translucent, film-type object with a line of

column-type pattern made up of lines or columns lined up parallel to each other

specific distances apart, and

the coded 1image arrangement on the packaging material 1s a row of many single basic
elements of coded individual images that mix into each other with different
orientations, whereby the basic elements repeat themselves in a regular manner along
the direction of displacement of the decoder element, with result that the coded image
arrangement forms a uniform, ornamental-type of pattern that runs in the longitudinal
direction of the coded 1image arrangement, whereby the coded individual images are
an arrangement of strip-shaped image elements that are spaced apart and are
coordinated in terms of orientation and distance from each other with respect to the
line or column pattern of the decoder element, such that by overlapping the image
arrangement and the decoder element and lateral displacement of the decoder element
over the 1mage arrangement, an image sequence that to the human eye appears to be
moving is obtained in that, depending on the position of the decoder element, the
coded individual images are covered by the line or column pattern or are visible by

means of a window region lying between the lines or columns and, in combination

with the line or column-type pattern of the decoder element, fit together to make up

recognizable individual 1images with different orientations.

2. The packaging material according to claim 1, wherein the decoder element 1s made

out of a transparent, flexible plastic film.

3. The packaging material according to claim 1 or 2, wherein the individual images

represent letters, words, numbers, signs or a combination of these elements, which are
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coded in such a manner that, on using the decoder element, they appear as an image

SCqUCNCC.

4. The packaging material according to any one ot claims 1 to 3, wheren the
individual images represent letters, words, numbers, signs or a combination of these
elements, which repeat themselves in a regular manner along the direction of
displacement of the decoder element, with the result that the coded 1image

arrangement forms a uniform, ornamental-type of pattern that runs in the longitudinal

direction of the coded 1image arrangement.

5. The packaging material according to any one of claims 1 to 4, wherein the coded
image arrangement 1s made up of a plurality of single basic elements in a row, and the
coded individual 1images are built into the basic element 1n such a manner that, by
aligning a row of many basic elements to make a coded image arrangement, a
sequence of decoded individual images without interruption is obtained on using a the

decoder element.

6. The packaging material according to any one of claims 1 to 5, wherein the moving

image sequence has changing shadow effects in the individual images.

7. A The packaging material according to any one of claims 1 to 6, wherein the coded
1image arrangement and the line or column-type pattern of the decoder element are

dark 1n color, and the spaces are light 1n color.

8. The packaging material according to claim 1 or 2, wherein the coded image
arrangement is shown on the packaging material such that it constitutes an

ornamental-like structure.

9. The packaging material according to claim 1 or 2, wherein the individual images

represent letters, words, numbers, signs or a combination of these elements, which are
coded in such a manner that, on using the decoder element, they appear as an 1mage

sequence moving or traveling in the direction of displacement of the decoder element.
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10. The packaging material according to claim 7, wherein the coded image

arrangement and the hine or column-type pattern of the decoder element are black, and

the spaces are white.

11. The packaging material according to claim 7, wherein the coded image
arrangement and the line or column-type pattern of the decoder element are dark in

color and the spaces correspond with the background color of the packaging.

12. A process for manufacturing a security feature for packaging material according
to claim 1, wherein the security feature 1s created by means of a data processing
facility employing a data processing program, the individual images and the line or
column-type pattern of the decode element are prepared in electronic form, and the
individual images on the basis of the line or column-type pattern are converted into an
arrangement of strip-shaped image elements which are spaced apart and are parallel to
cach other, and the individual images coded 1n this manner are assembled, with
mutual overlapping, into a coded image arrangement, whereby in order to calculate
the breadth of the image arrangements and the breadth of striped pattern of the
decoder element, a correction allowing for growth of the dots or lines is made, which
takes into account the properties of the printing process used to produce the coded
image arrangement and the decoder elements, the properties of the printing inks and

the properties of the substrate to be printed on.

13. The process according to claim 12, wherein the coded image arrangement is
printed onto the packaging material using a photogravure printing process and the

correction for the growth of the dots or lines provides the starting values for the

purpose of calculating the dimensions of the engraving on the printing cylinder or the
dimensions itself, whereby dimensions of the engraving of the recesses
accommodating the printing inks are chosen such that the printed image arrangement

reproduces the desired breadth of the strip-shaped image elements.

14. The process according to claim 12 or 13, wherein the breadth and depth of the

recesses, accommodating the printing inks, of the engraving are chosen such that the
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printed image arrangement reproduces the desired breadth of the strip-shaped image

elements.

15. The process according to any one of claims 12 to 14, wherein the coded image
arrangement 1S made up of a plurality of basic elements which are repeated without
interruption, and these are printed on the packaging material in an endless manner in

the direction of movement of the packaging material.

16. Use of the packaging material according to any one of claims 1 to 11, for the
manufacture of primary or secondary forms of packaging for foodstutfs, semi-luxury

items, cosmetics, consumer goods or pharmaceutical products.
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