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THREE-DIMENSIONAL SURFACE

(67)  The multilayer laminar element comprises: a
first gelatin layer with a humidity content less than 10%,
which, when moistened, becomes soft and elastic; and
a second layer providing a transparent cover that is elas-
tic and printable so that it can receive the printed image
to be transferred. An adhesive is applied to the outer face

MULTILAYER LAMINAR ELEMENT AND METHOD FOR TRANSFERRING IMAGES TO A

of said cover, which allows attaching the laminar element
to a three-dimensional surface with the cover facing and
in contact with said three-dimensional surface, and fol-
lowing the positioning of the laminar element on said
three-dimensional surface, the aforementioned first gel-
atin layer is removed in the moistened state.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 993 052 A1 2

Description
Technical Field

[0001] The invention relates to a multilayer laminar el-
ement conceived for making it easy to transfer or apply
images to a body, object or surface, particularly a three-
dimensional surface, with primarily decorative functions,
by superimposing and attaching one of the laminar layers
of the multilayer laminar element integrating a printed
image on said three-dimensional surface and eliminating
another layer or layers.

[0002] Theinvention also relates to a method for trans-
ferring images to a body using the mentioned multilayer
laminar element.

[0003] The reference made to "image" in the present
specification must be understood as being extensive to
any graphic composition, with images or a mixed com-
posite with text and images.

Background of the Invention

[0004] Patent document EP 1 102 122 B1, belonging
to the same inventor as the present invention, discloses
amethod for transferring an image to a three-dimensional
body using a gelatin sheet. This invention proposes the
steps of:

- providing an unsupported gelatin sheet;

- printing an image onto the gelatin sheet wheniitisin
the solid state (with a water content less than 10%);

- moistening the sheet such that it becomes soft and
flexible, and

- applying the sheet in this soft and flexible state on a
three-dimensional surface or body, where, taking ad-
vantage of the elasticity and of the fact that it is ad-
hesive in this state, it is fixed by said application to
said three-dimensional surface or body, providing
the printed image and being applied in situ.

[0005] Printing on the sheet is advantageously per-
formed by means of ink-jet printing.

[0006] In a preferred embodiment, the sheet is sub-
jected to heating at a temperature in the order of 35 to
45°C, during the step of applying it to said three-dimen-
sional surface or body.

[0007] The printed image is generally not on the con-
tact surface of the gelatin sheet and the three-dimension-
al body/object or surface, but the sheet can also be at-
tached on a surface such that the image is on contact
face with said surface. In this case, if the ink of the image
is impermeable the, contact face of said surface must be
impregnated with an adhesive.

[0008] Although the described method has been
shown to be very useful, it suffers from the drawback
derived from the dimensional instability of gelatin taking
into account that the gelatin sheet must be attached at
all times to the three-dimensional surface, as a support

10

15

20

25

30

35

40

45

50

55

for the transferred printed image. Said instability is par-
ticularly due to changes and/or variations that may be
experienced in relative humidity and temperature of the
environment surrounding the sheet over time, which can
compromise the fixing thereof to the three-dimensional
surface and deteriorate the image it supports.

[0009] For this reason, the invention proposes an al-
ternative laminar element and a method for transferring
images to a three-dimensional surface using said multi-
layer laminar element.

Description of the invention

[0010] Forthat purpose, the invention proposes a mul-
tilayer laminar element for transferring images to a three-
dimensional body or surface comprising in a basic em-
bodiment:

- afirst gelatin layer in the solid state (water content
less than 10%), and

- asecond layer (or several layers) superimposed on
the preceding layer, integrating atransparent, elastic
(or one that acquires elasticity due to moistening)
and printable (advantageously by means of an ink-
jet printer) cover for thus receiving the image to be
transferred.

[0011] The mentioned first layer, when moistened, be-
comes soft and elastic as explained in the European pat-
ent mentioned as a background document, which allows,
particularly by means of the use of an adhesive arranged
on the second layer or cover, after printing thereof with
the image to be transferred, applying the composition to
said three-dimensional surface with the printed face of
the cover facing and in contact with said surface. Then,
the aforementioned first gelatin layer, in the moistened
state, can be readily separated from the cover, the image
accompanying it then being completely integrated on the
three-dimensional surface of interest.

[0012] It is obvious that the mentioned adhesive for
fixing the proposed multilayer laminar element could be
deposited on the three-dimensional surface to which it
must be attached, placing the mentioned cover against
the surface with adhesive.

[0013] In other words, in the present invention the gel-
atin sheet is used as a support for the second layer or
cover which is where the image will be printed and which
will be applied to the three-dimensional surface or body.
[0014] In the event that more than one of the layer or
layers could be used, as a cover they have the feature
of being transparent and printable. With respect to being
elastic, this will be due to the nature of the material of the
sheet or it is the result of the humidity provided to the
gelatin sheet prior to or during the operation of applying
the multilayer element on the three-dimensional surface
for transferring the image

[0015] The transparent cover can have various com-
positions, such as a polyurethane, an acrylic copolymer
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and mixtures thereof. Some conditions relating to the ma-
terial used will be indicated below, depending on the ink
used in the printing process.

[0016] Generally the coverhas athickness thatis much
less than that of the gelatin layer, which is from 60 to 70
microns, whereas said cover can be from 3 to 40 microns,
and generally between 3 and 20 microns. Said reduced
thickness results in applying the printed image with min-
imal alteration of the features of the three-dimensional
surface on which it is fixed through the mentioned cover,
leading to full integration printing of the image on said
outer surface.

[0017] Efforts will be made so that with the humidity
provided in the process of application, the gelatin sheet
will readily detach from the cover. In an alternative em-
bodiment, itis envisaged as having an intermediate layer
that is soluble with the humidity, selected from, for ex-
ample, acacia gum or polyvinyl alcohol.

[0018] Animportant aspect to be taken into account is
based on the ink used for the ink-jet printing process.
[0019] Threefundamental types of ink have been iden-
tified and tested for said (ink-jet) printing process to im-
plement this invention:

- Ultraviolet-curable inks, which adhere perfectly in a
wide range of materials, which allows using a poly-
urethane, an acrylic copolymer, a vinyl resin or mix-
tures thereof as a cover.

- Solventand eco-solventinks. Polyurethanes, acrylic
resins as well as mixtures of both can be used to
assure correct printing.

- Aqueous inks. There are a number of formulations
in the state of the art which allow for correct printing.
The cover on which the image is printed has to be
water-absorbent in this case and it must also absorb
other components presentin the ink. Suitable formu-
lations can comprise polyvinylalcohol (PVA) or some
polyurethanes.

[0020] In the case of aqueous inks and given that the
ink-receiving layer (the cover) must necessarily be water-
absorbent, are proposed two configurations:

- The adhesive used, which is superimposed on the
cover, is aqueous, such that it will transmit humidity
to the set of layers, making it elastic and adherent in
this process.

- The adhesive used is an aqueous adhesive, but an
impermeable layer is arranged between the image-
receiving layer (cover) and the gelatin sheet. This
impermeable interposed layer will provide features
of impermeability, transparency and elasticity. An
acrylic copolymer can be used for said impermeable
layer.

[0021] Furthermore and to improve the rate of absorp-
tion of the aqueous inks, permeable covers (microporous
or nanoporous), which would be applied on the cover
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before printing, have been described.

[0022] If the adhesive is not aqueous, the multilayer
composition will be taken, in a rigid state, to the object
to which it would be adhered superficially, subsequently
moistening the gelatin layer to make it elastic and then
pressing the laminar element against the three-dimen-
sional surface where the cover must be attached, finally
proceeding to detach the gelatin layer.

[0023] On the other hand, the adhesive used can be
different types of adhesives:

- ultraviolet-curable (UV-curable) adhesive;
- polyvinyl acetate,
- pressure-sensitive adhesive

[0024] The proposed method for transferring images
comprises performing the following steps:

- preparing a multilayer laminar element by applying
a cover of atransparent, elastic (or one that acquires
elasticity due to pressure-sensitive) and printable
material on a gelatin layer in the solid state (humidity
content less than 10%);

- printing said cover advantageously by means of an
ink-jet printing process;

- applying an adhesive (which can be provided by the
surface on which the laminar element is applied);

- moistening said multilayer laminar element (if it was
not moistened by the applied adhesive);

- applying the moistened and elastic laminar element
on a three-dimensional surface or body with said
cover facing and in contact with said three-dimen-
sional surface or body; and

- removing said gelatin layer, separating it from the
cover which remains adhered to said three-dimen-
sional surface or body.

[0025] Once the cover has been printed, the method
for transferring the multilayer element to a three-dimen-
sional surface can be carried out in several ways accord-
ing to the nature of the layer or layers constituting said
multilayer laminar element.

[0026] Ifthe coveris permeable, an aqueous adhesive
is applied so that when the multilayer composition re-
ceives humidity, it becomes elastic and readily adheres
to the three-dimensional surface of a body or object.
[0027] If the multilayer laminar element integrates an
impermeable and elastic layer, which is either the actual
cover receiving the printing or an additional layer, inter-
posed between said cover and the gelatin layer, the com-
position is superficially adhered to the irregular surface
or object by means of an adhesive arranged on said cov-
er; humidity is subsequently applied to the gelatin layer
so it becomes elastic; the multilayer element is then
pressed against the three-dimensional surface and is ad-
hered to same; and the gelatin layer is finally removed
as a result of the humidity.

[0028] In the case of aqueous inks, the cover can be-



5 EP 2 993 052 A1 6

come adhesive when it is moistened, which would allow
applying said cover on the three-dimensional surface
without requiring additional adhesives. The moistened
gelatin layer would finally be removed as explained
above.

[0029] In particular embodiment, the multilayer laminar
element is applied to a three-dimensional object using to
that end a mold envisaged for shaping said object. In this
case, the printed and moistened multilayer laminar ele-
ment is fitted to the walls of a mold, arranging the gelatin
layer in contact with the inner wall of the mold. A material
is then deposited inside the mold and said mold is op-
tionally closed. When, due to the molding process, the
material has set, it is removed from the mold, with the
multilayer laminar element adhered by the cover layer
thereof to the outer surface of the molded body. Finally,
the gelatin layer is removed from the multilayer laminar
element, and the body is decorated with a printed image.
[0030] The features of the invention are described in
the following claims.

Claims

1. A multilayer laminar element for transferring images
to a three-dimensional surface, comprising:

- a first gelatin layer with a humidity content less
than 10%, which, when moistened, becomes
soft and elastic, and

- at least a second layer providing a transparent
cover of said first layer, said transparent cover
being elastic or being able to become elastic due
to humidity, and intended for being printed on
so that it can receive the printed image to be
transferred,

- said multilayer laminar element being able to
be adhered to a three-dimensional surface by
means of an adhesive, with the transparent cov-
er facing and in contact with said three-dimen-
sional surface and said first gelatin layer being
removable in the moistened state, after applying
the multilayer laminar element to a three-dimen-
sional surface.

2. The multilayer laminar element according to claim
1, characterized in that said first gelatin layer has
a thickness of between 60 to 70 microns, whereas
said cover has a thickness of 3 to 20 microns.

3. The multilayer laminar element according to claim
1, characterized in that said printing is ink-jet print-
ing.

4. The multilayer laminar element according to claim
3, characterized in that said printing ink is selected
from an ultraviolet-curable ink, a solvent or eco-sol-
vent ink or an aqueous ink.
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5.

10.

1.

12.

13.

The multilayer laminar element according to claim
3, characterized in that the printing ink is an ultra-
violet-curable ink and the cover is a polyurethane,
an acrylic copolymer, a vinyl resin or the mixtures
thereof.

The multilayer laminar element according to claim
3, characterized in that the printing ink is a solvent
or eco-solvent ink and the cover is a polyurethane,
an acrylic resin or a mixture of both.

The multilayer laminar element according to claim
3, characterized in that the printing ink is an aque-
ous ink and the cover is water-absorbent and select-
ed from polyvinyl alcohol, polyvinylpyrrolidone or a
polyurethane.

The multilayer laminar element according to claim
7, characterized in that the adhesive used is aque-
ous.

The multilayer laminar element according to claim
7, characterized in that said second layer incorpo-
rates a permeable cover selected from a micropo-
rous or Nnanoporous Cover.

The multilayer laminar element according to claim
7, characterized in that it further comprises an im-
permeable, transparent and elastic layer between
said cover-forming second layer, which is at least
one in number, and said first gelatin layer.

The multilayer laminar element according to claim
1, characterized in that said adhesive is selected
from a UV-curable adhesive, a vinyl adhesive or a
pressure-sensitive adhesive.

The multilayer laminar element according to claim
1, characterized in that it integrates an impermea-
ble and elastic layer, which is either the actual cover
receiving the printing or an additional layer, inter-
posed between said cover and the gelatin layer.

A method for transferring images to a three-dimen-
sional surface, characterized in that it comprises

- preparing a multilayer laminar element by ap-
plying a cover of a transparent, elastic and print-
able material on a gelatin layer in the solid state
(with a humidity content less than 10%);

- printing said cover with the image to be trans-
ferred;

- moistening said multilayer laminar element;

- applying the moistened multilayer laminar el-
ement on a three-dimensional surface by ar-
ranging the mentioned cover in contact with said
three-dimensional surface and fixed thereto with
the aid of an adhesive, and
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- removing said gelatin layer, separating it from
the cover which remains adhered to said three-
dimensional surface or body.

14. The method according to claim 13, characterized 95
in that said adhesive is added to said cover or ap-
plied on the three-dimensional surface to be deco-
rated.

15. The method according to claim 13, characterized 70
in that:

- said multilayer laminar element is applied,
printed and moistened, to the inner walls of a
mold for molding an object, with the gelatin layer 15
in contact with the inner wall of the mold;

- a material is deposited for forming the object
inside the mold;

- once it has set, the molded object is taken out
together with the laminar element attached toits 20
outer surface; and

- the gelatin layer is removed from the laminar
element.

16. The method according to claim 13, characterized 25
in that said printing on the mentioned cover is per-
formed by means of ink-jet printing and said ink is
selected from an ultraviolet-curable ink, a solvent or
eco-solvent ink, or an aqueous ink.

30

17. The method according to claim 13, characterized
in that the multilayer laminar element furthermore
integrates an impermeable and elastic layer, which
is either the actual cover receiving the printing or an
additional layer, interposed between said cover and 35
the gelatin layer, and in that the composition is su-
perficially adhered to the irregular surface or object
by means of an adhesive arranged on said imper-
meable and elastic layer, the gelatin layer is mois-
tened, so it becomes elastic; the multilayer element 40
is pressed against the three-dimensional surface in
orderto be adhered to same, and the moistened gel-
atin layer is finally removed.
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