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(54) METHOD OF PRODUCING PRINTED PAPER PLATES USING VARNISH WITHOUT THE USE 
OF PLASTIC FILM ON THEIR FINAL SURFACE

(57) The manufacturing method consists of using a
backing layer (1), printing a design (of any complexity
and/or any color shades) which constitutes the printing
layer (2) on the backing layer (1), the application of the

protective varnish layers (4), (5), (6) and (7) using a print-
ing method, the cutting and creasing process of the re-
sulting single material, and finally the molding into a final
plate (BB) using a heated mold.
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Description

[0001] The present invention relates to the manufac-
ture of paper plates (regardless of shape), which have
been printed - "decorated" and coated with a water-sol-
uble dispersion varnish and can come into contact with
foodstuffs without the use of a plastic film as a protective
layer on the surface thereof.
[0002] An existing method for manufacturing paper
plates, which bear designs - ’decoration’, requires a plas-
tic film layer (PET, PP, etc.) which has been printed on
the inside and then laminated to the cardboard.
[0003] This method of manufacture is a perfectly safe
solution in terms of the migration of substances from the
paper and ink to the foodstuff deposited on the plate.
[0004] The main disadvantage of the above process
is the existence of a plastic film layer which is difficult to
separate during the recycling process and, as a result,
the product does not go into the paper waste stream but
into the mixed waste stream.
[0005] A second method for manufacturing paper
plates bearing designs - "decoration", requires the exist-
ence of plastic which has been deposited on the printed
surface of the plate by the method of extrusion.
[0006] A specific sub-case of the above method is the
manufacture of compostable paper plates bearing ’dec-
oration’ designs, which requires the existence of a bio-
plastic that has been deposited on the surface of the print-
ed plate by the method of extrusion.
[0007] This process results in the creation of a layer of
plastic film, which is easily distinguishable and protects
the migration of substances from the paper and ink to
the foodstuff deposited on the plate.
[0008] The main disadvantage of the above process
is the low fidelity of the printing result with respect to the
original specimen, and the limitation of the palette of
colors that can be reproduced, as there is a particular
inability to achieve light colors due to the method for man-
ufacturing the protective layer. Also, a disadvantage of
this process, as with the previous one, is the existence
of a plastic film layer which is also difficult to separate
during the recycling process, resulting in the product not
going into the paper waste stream but into the mixed
waste stream.
[0009] The scope of the present innovation is to elim-
inate the plastic film layer on the surface of the paper
plate, replacing it with a material and a method of appli-
cation that will allow contact with foodstuff on the printed
surface of the paper, without preventing it from forming
into a plate and without losing the protective properties
of this material. The main criterion to consider that these
plates meet the requirements for contact with all food-
stuffs is to pass the test for total migration according to
the European Regulation 10/2011 for all kinds of foodstuff
for 2 hours at 70°C (method EN 1186) as well as the
European Regulations 1935/2004 and 2023/2006 and
the German BfR Recommendation XXXVI.
[0010] In addition, the purpose of the present innova-

tion includes the achievement of a particularly high print
quality and non-deterioration of the print, in relation to
the required essay, as well as the economically viable
production process of the application method.
[0011] The above will be presented below, describing
in more detail the method for manufacturing printed paper
plates without the use of a plastic film layer on their final
surface, according to Independent Claim 1, and with fur-
ther additional features according to Dependent Claims.
[0012] Additional features and advantages of this
method will be better understood from a description of
the above method and the film application method, which
are illustrated for purposes of an indicative example in
the attached drawings as below:
[0013] On page A with figures of making printed paper
plates based on existing methods.

Figure 1 is a perspective view in section of a paper
or paperboard backing layer (compostable or not),
combined with an ink-printed design (compostable
or not), and covered by a protective layer of plastic
film.

Figure 2 is a perspective view of a paper or cardboard
backing layer (compostable or not), combined with
a printed ink design (compostable or not), and cov-
ered by a protective layer of plastic film.

Figure 3 is a side view in section of a paper or card-
board backing layer (compostable or not), combined
with an ink (compostable or not) printed design, and
covered by a protective layer of plastic film.

Figure 4 is a perspective view of a backing layer of
paper or paperboard (compostable or not), com-
bined with an ink (compostable or not) printed de-
sign, and covered by a protective layer of plastic film,
having undergone the process of cutting and creas-
ing.

Figure 5 is a perspective view of a support layer of
paper or cardboard (compostable or not), combined
with an ink (compostable or not) printed design, and
covered by a protective layer of plastic film, having
undergone the process of cutting, creasing and
molding. This final result has the appearance of a
plate with a protective layer of plastic film.

[0014] On page B with drawings of the manufacture of
printed paper plates using the new method.

Figure 6 is a perspective view in section of a support
layer of paper or cardboard (compostable or not),
combined with an ink (compostable or not) printed
design, and covered by a protective layer of varnish
applied 4 times.

Figure 7 is a perspective view of a backing layer of
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paper or cardboard (compostable or not), combined
with an ink (compostable or not) printed design, and
covered by a protective layer of varnish applied 4
times.

Figure 8 is a side view in section of a backing layer
of paper or paperboard (compostable or not), com-
bined with an ink (compostable or not) printed de-
sign, and covered with a protective layer of varnish
applied 4 times.

Figure 9 is a perspective view of a backing layer of
paper or paperboard (compostable or not), com-
bined with an ink (compostable or not) printed de-
sign, and covered with a protective layer of varnish
applied 4 times, having undergone the process of
cutting and creasing.

Figure 10 is a perspective view of a backing layer of
paper or cardboard (compostable or not), combined
with an ink (compostable or not) printed design, and
covered by a protective layer of varnish applied 4
times, having undergone the process of cutting,
creasing and moulding. This final result has the ap-
pearance of a plate without a protective layer of plas-
tic film.

[0015] With reference to Figures 1 to 5 (FIG1 to FIG5)
on page A (existing methods), the printed - ’decorated’
paper plate with the use of a plastic or bio-plastic film
layer on its final surface, generally identified by the ele-
ments (AA), comprises a support layer (1) made of paper
- cardboard (compostable or not), which has at least one
printing layer (2) of ink (compostable or not) suitable for
the specific application.
[0016] The plate (AA) has as a main feature a protec-
tive layer (3) on its end surface, which is made of plastic
or bio-plastic film.
[0017] This layer (3) is evenly distributed over the en-
tire printed surface of the plate, even after it has passed
the FIG4 and FIG5 forming phases. For this layer (3) the
application thickness is usually between 9 mm and 50
mm regardless of the type of material (plastic or bio-plas-
tic).
[0018] With reference to Figures 6 to 10 (FIG6 to
FIG10) on page B (new method), the printed - "decorated"
paper plate without the use of a plastic or bio-plastic film
layer on its final surface generally identified by the ele-
ments (BB), comprises a support layer (1) made of paper
- cardboard (compostable or not) which has at least one
printing layer (2) of ink suitable for the specific application
(compostable or not).
[0019] The plate (BB) has as its main feature the pro-
tective layers (4), (5), (6) and (7) which are made of the
protective varnish, which does not form a plastic film lay-
er, which will be discussed in more detail below.
[0020] These layers (4), (5), (6), and (7) are evenly
distributed over the entire printed surface of the plate,

even after the plate has passed the forming phases FIG9
and FIG10. For the specific layers (4), (5), (6), and (7),
the application thickness is different, depending on the
amount of application of the layer (2) and depending on
the weight of the backing layer (1), as long as they do
not form a single construction structure (film).
[0021] The application of the layers (4), (5), (6), and
(7) may be carried out sequentially or intermittently.
[0022] Further information on the method will be given
below through the description of some preferred, but not
exclusively used, materials, which are required for the
complete presentation of the method and which are men-
tioned for the purpose of an indicative example.
[0023] The material used for the backing layer (1) may
be, by way of example, the cardboard under the trade
name Cupforma Special, which is manufactured by Sto-
raenso in various weights (195 - 350 g/m2). The relative
humidity of the board is approximately 6.5% in accord-
ance with ISO 287 and its operating temperature is ap-
proximately 20°C.
[0024] As a material for the application of a printing
layer (2), the ink series UNI-T, manufactured by Siegwerk
Büdingen GmbH in various application quantities, de-
pending on the printing design, can be used as an ex-
ample. The viscosity of the inks is about 20 sec measured
in a DIN-4 cup and their temperature is about 20°C.
[0025] Regarding the material of the protective layers
(4), (5), (6) and (7), as an example, the protective varnish
under the trade name PLATEKOTE 954.E, which is man-
ufactured by Michelman International Belgium SRL and
has been tested for this application after a series of trials
and which, when applied, does not form a plastic film
layer structure, i.e., in the practical meaning of this term
in the current technique, it cannot be removed as a single
piece of film, can be used. The main characteristics of
this varnish are its very good resistance to water and
grease, as well as its high resistance to thermal stress,
which is essential for the plate forming process. It is un-
derstood that the varnish can be compostable or non-
compostable, like the other two materials (paper, ink).
[0026] In detail, the specific method for manufacturing
printed paper plates using varnish without the use of plas-
tic film (BB) on the final surface includes the following
steps:

Step 1: Use of a support layer (1) made of paper -
cardboard (compostable or not), having the technical
characteristics mentioned above.

Step 2: Printing a design (of any complexity and of
any color shade) which constitutes the printing layer
(2) on the support layer (1). The printing method may
be indicatively and not restrictively flexography, or
intaglio printing, etc.

Step 3: Use of a varnish which does not form a plastic
film layer structure and is distinguished by its very
good resistance to water and grease, as well as high
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resistance to thermal stress which is essential for
the plate forming process.

Step 4: Application of the protective layers (4), (5),
(6), and (7) of the varnish from the previous step
using a printing method. It is particularly important
that the layers are applied in sequence, and before
each new layer is applied, a heat source must be
provided to remove (evaporate) some of the solvent
(water). This removal helps to create a better surface
in order to receive the next layer of material and to
obtain better adhesion of the layers to each other.
The printing method may be indicative and not lim-
iting to flexography. The application of the layers in
this way is responsible for creating the desired pro-
tection, and the segmental deposition of the varnish
helps to achieve a better application of the material
on the support (1) and print (2) layers.

Step 5: Cutting and creasing of the single material
resulting from Step No. 4.

Step 6: Forming into a final plate (BB) using a heated
mold, consisting of two parts (male and female). The
material resulting from the fusion of layers (1), (2),
(4), (5), (6), (7), and cut to the dimensions of the plate
(BB), is inserted between the male and female part
of the mold. The male part of the mold shall be heat-
ed, indicatively, between 30°C and 70°C and the fe-
male part of the mold shall be heated, indicatively,
between 120°C and 180°C. The temperature varia-
tion of the female and male parts of the mold depends
on the amount of layers (1), (2), (4), (5), (6) and (7)
being formed. The force exerted between the two
parts of the mold is, indicatively, between 150 kg/cm2

and 250 kg/cm2, and also depends on the amount
of layers (1), (2), (4), (5), (6) and (7) to be formed.
The surface of the part of the mold which is in contact
with the shaped plate (BB), may be lined with a chem-
ically inert material which is resistant to high temper-
atures, is slippery and has low thermal conductivity.
Materials that bring together these properties could
be, as an example and not limited to, Silicone or Te-
flon (PTFE).

[0027] The method for manufacturing printed paper
plates using varnish without the use of a plastic film on
the final surface, is structured so that modifications or
variations can be made which fall within the scope of the
claims. As mentioned above, the description of certain
materials or elements is indicative and not restrictive and
may be replaced by other technically equivalent materials
or elements without changing the result of the application
of the method.
[0028] The method for manufacturing printed paper
plates using varnish without the use of plastic film on the
final surface, has been successfully tested and the plates
can pass the test for total migration according to Euro-

pean Regulation 10/2011 for all kinds of foodstuff for 2
hours at 70°C (method EN 1186), and comply with the
European Regulations 1935/2004 and 2023/2006 and
the German BfR Recommendation XXXVI. Therefore,
there is sufficient protection required for the safety of the
food placed on the plate (BB) from the migration of sub-
stances in the support layer (1) and the printing layer (2).
The application of the varnish by the present method with
the specified technical characteristics, which replaces
the use of a plastic film, prevents direct contact between
the printing inks and the foodstuffs to be placed on the
plate.
[0029] An important result obtained by applying the
method, is the absence of any form of plastic film layer,
which makes it possible to classify the product in the pa-
per recycling stream.
[0030] Another important advantage of the method is
the achievement of high fidelity to the print specimen,
with no major deviations. It should be mentioned that the
aim of the final product is to meet strict printing specifi-
cations with a CIELAB deviation tolerance of ΔE00<3.
[0031] The economic viability of the method is based
on the use of existing technology and mechanical equip-
ment, which makes the method more competitive even
with traditional methods of plate making (AA).
[0032] Regarding the technical characteristics, mate-
rials, etc. mentioned in the claims, they are accompanied
by numbers (reference points). These reference points
have been cited for the sole purpose of facilitating the
understanding of the claims, and therefore, such refer-
ence points are not the only ones that can be used in
characterizing each technical feature, material, etc., cited
as an example. Finally, it should be clarified that the print-
ing patterns shown in the attached drawings are indica-
tive and not limiting.

Claims

1. A method for manufacturing printed paper plates us-
ing varnish without the use of plastic film on the final
surface, characterized in that it comprises the fol-
lowing steps:

- Step 1: Use of a support layer (1) made of paper
- cardboard (compostable or not).
- Step 2: Printing a design (of any complexity
and of any color shade) which constitutes the
printing layer (2) on the support layer (1).
- Step 3: Use of varnish to create resistance on
the printed surface of the plate, with the main
characteristics of not forming a plastic film layer
structure, having very good resistance to water
and grease, and high resistance to the thermal
stress required for the plate forming process.
- Step 4: Application of the protective layers (4),
(5), (6) and (7) of the above varnish in series
using a printing method, with the presence of a
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heat source between the layer applications to
remove some of the solvent (water), and thus
the next layer having a better adhesion.
- Step 5: Cutting and creasing of the single ma-
terial resulting from Step No. 4.
- Step 6: Forming into a final plate (BB) using a
heated mold, consisting of two parts (male and
female), the material resulting from the fusion of
layers (1), (2), (4), (5), (6), (7), and cut to the
dimensions of the plate (BB), is inserted be-
tween the male and female part of the mold.

2. The method according to Claim 1, characterized by
the existence of protective layers of varnish (4), (5),
(6) and (7), which are applied by means of a printing
method, uniformly arranged on the printed surface
of the plate.

3. The method according to Claims 1 and 2, charac-
terized by applying the layers of varnish (4), (5), (6)
and (7), in successive or intermittent layers.

4. The method according to Claims 1 to 3 is charac-
terized by the number of coats of varnish required
for the good application of these coats (4), (5), (6),
(7) to each other.

5. The method according to Claims 1 to 4, character-
ized in that the heated mold used for forming into a
finished plate, consists of a male part heated be-
tween 30°C and 70°C, and a female part heated be-
tween 120°C and 180°C, and in that the temperature
variation of the female and male parts of the mold
depends on the quantity of layers to be formed (1),
(2), which reaches the upper limit value as the weight
of the layers (1) and (2) increases.

6. The method according to Claims 1 to 5, is charac-
terized by the force exerted between the two parts
of the heated mold, male and female, which varies
between 150 kg/cm2 and 250 kg/cm2 and depends
on the quantity of the layers (1), (2) to be formed,
which reaches the upper limit value as the weight of
the layers (1) and (2) increases.

7. The method according to Claim 6, characterized in
that a single layer form is created, consisting of lay-
ers (1), (2), (4), (5), (6) and (7).

8. A printed paper plate according to the method of
Claims 1 to 7, characterized in that the support lay-
er (1), the printing layer (2) and the protective varnish
layers (4), (5), (6) and (7), are joined together and
in that it is a disposable eating utensil.

9. Use of the varnish of the method of Claims 1-7, char-
acterized in that it is used on the final surface of the
printed paper plates, replacing the use of plastic film,

creating protective layers.
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