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IN-MOULD LABELLING WEB

The present invention concerns a feedstock web for in-mould labelling.

In-mould labelling i1s a method of attaching a label to a product during the formation of the
product in a mould. This has the benefit of providing a label that is intimately bonded to the

article and therefore is highly resistant to ripping, scratching, peeling and other forms of |abel

damage.

The in-mould labels must be introduced into the mould before the product is formed. A number
of different ways of introducing successive labels into the mould, such that successive labelled

products can be manufactured, are known in the art.

EP0324857 and US4501548 disclose the introduction of individual labels into a label
magazine, from which the labels are successively attached to articles. Similarly, DE1805328
discloses an apparatus that uses a piston to punch a label out of a sheet before moving the

label into the mould.

US4824630 discloses an apparatus that simultaneously die cuts labels from a web and

delivers them to the open mould sections.

These methods of the art introduce an additional step before the labelling of the product In
which the individual labels are separated from a web and positioned within the mould. This

INncreases the time, expense and complexity of the in-mould labelling process.

US2004056389 discloses a foil for use in an automatic dispenser, comprising a release liner,
an adhesive layer and a label foil. The release liner protects the adhesive layer and helps In
the labelling process, as it is bent in order to release the label section. However, this bending
requires complex machinery to ensure that the labels are reliably removed and accurately

positioned during the in-mould labelling process.

US2018207845 discloses a labelstock web that does not comprise a release liner. Instead,
the labels are fed into the mould as part of a web and are removed from the web by removing
the article from the mould. This means that no additional equipment is required to remove the
label from the labelstock web, thereby reducing the complexity of the process and the

machinery required.
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However, removing the release liner in this arrangement was found to increase the likelihood
of tearing of the labelstock web both as it was fed through the machinery and as the label was

removed.

An improved way of providing a succession of labels into a mould for in-mould labelling Is

therefore required.

According to a first aspect of the present invention, there Is provided a feedstock web for In-
mould labelling comprising a label web wherein an area of weakness separates a label portion
of the label web from a skeletal matrix portion of the label web, the label web comprising a
heat sealable layer on a first side and a carrier web laminated to the skeletal matrix portion of
the label web on a second side, the carrier web serving to reinforce the skeletal matrix portion
against tearing when the label portion Is detached from the skeletal matrix portion and the

carrier web in an in-mould labelling process.

The present invention makes use of a carrier web laminated to the skeletal matrix portion of
the label web and extending over the opposite side of the label web to the heat sealable layer.
This helps to reinforce the feedstock web, such that tearing of the web as it is passed through
INn-mould labelling machinery is reduced and preferably prevented. The positioning of the
carrier web also ensures that the heat sealable layer can easily be brought into contact with

the article to be labelled during an in-mould labelling process.

The label web may comprise a film, preferably a polymeric film and more preferably a
polyolefinic film. The label web may comprise paper. The polymeric film may be made by any
process known in the art, including, but not limited to, cast sheet, cast film and blown film. The

label web may have a monolayer or multilayer structure, which may be formed by coextrusion,

lamination, extrusion coating, an alternative coating method, or any combination thereof.

The label web may comprise a biaxially orientated polypropylene (BOPP) film, which may be
prepared as a balanced film using substantially equal machine direction and transverse
direction stretch ratios, or can be unbalanced, where the film is significantly more orientated
IN one direction. Sequential stretching can be used, in which heated rollers effect stretching of
the film In the machine direction and a stenter oven Is thereafter used to effect stretching In
the transverse direction. Alternatively, simultaneous stretching may be used, for example,

using the so-called bubble process or simultaneous draw stenter stretching.
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The label web may comprise any number of additional compatible functional or aesthetic
materials such as anti-block additives, opacifiers, fillers, UV absorbers, cross-linkers,
colourants, waxes and the like. The label web may be further treated, for example by corona
discharge treatment to improve Ink receptivity of the film or of the skin layer of the film. The
label web of the invention may be provided with other layers, such as primer layers, printable
layers, print layers, overlaquers, barrier layers and the like. Suitable barrier layers include

those made from a transparent inorganic coating. The label web may be opaque.

The label web used In accordance with the presentinvention can be of a variety of thicknesses,
depending on the application requirements. The label web may be between 10um and 240um
thick, preferably between 30pm and 90um thick. The label web may comprise a PVDC coating.
The PVDC coating may be on the second side of the label web, i.e. the side opposite the heat
sealable layer. Generally speaking, the thicker the substrate, the better its ability to insulate
the PVDC coating against heat from the molten material entering the mould to create the
article in the in-mould labelling process, but such considerations must be tempered by

considerations such as cost, functionality and aesthetics.

The label web comprises an area of weakness that separates the label portion from the
skeletal matrix portion, thereby facilitating detachment of the label portion from the label web.
This area of weakness defines the label portion of the label web. The area of weakness may
comprise one or more perforations, thinned areas, scored sections, die cuts, laser cuts and/or
micro-tags. The area of weakness may also comprise incomplete or partial lamination of the

label web to the carrier web.

The label web may comprise a plurality of label portions. The label web may comprise one or

more skeletal matrix portions. Each of the label portions may be separated from the one or

more skeletal matrix portions by an area of weakness.

A gap of between 0.01 mm and 1.5 mm, preferably between 0.1 mm and 1 mm and most
preferably between 0.3 mm and 0.8 mm, may be provided between a label portion and a

skeletal matrix portion as an area of weakness. This gap may be bridged by micro-tags.

The feedstock web may not comprise a removable liner layer. As Is conventionally known In
the art, the term “liner layer’ relates to a layer that extends over the heat sealable layer of a
label, thereby preventing the label from unintentionally attaching to a surface before the In-
mould labelling process occurs. "Removable” in this instance is intended to mean that the liner

layer can be easily removed from the feedstock web without affecting the structure of the

3
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feedstock web itself, for example without affecting the other layers of the feedstock web. The

carrier web Is therefore not a removable liner layer.

The use of a heat sealable layer rather than an adhesive layer in the present invention means
that such a liner layer I1s not required, as the layer will only seal under certain sealing
conditions, such as elevated temperature. Additionally, the carrier web provides support to the
feedstock web, such that a liner layer is not required. This therefore reduces the waste
associated with the in-mould labelling process of the invention, as well as increasing the ease

of applying the labels to an article.

The carrier web may comprise a polymer film, preferably a polyolefinic film. The carrier web
may comprise paper. The carrier web may be a monolayer film or a multilayer film. The carrier
web may be transparent or opaque. If the carrier web Is transparent, this may create
transparent windows In the feedstock web when a label portion is removed. The carrier web

may be between 15 and 50 um thick, preferably between 20 and 40 um thick.

The carrier web may not comprise any areas of weakness aligned with and/or intersecting the
areas of weakness on the label web. The carrier web may not comprise any areas of
weakness, Including perforations, thinned areas, scored sections, die cuts, laser cuts and/or
micro-tags. The carrier web may be a continuous film. This improves the reinforcement
provided by the carrier web and further reduces the tearing of the film as it is passed through

IN-mould labelling machinery.

The carrier web may be laminated to the label web using a lamination adhesive. The carrier
web may be laminated to the entire surface area of the one or more skeletal matrix portions.
This increases the reinforcement provided by the carrier web and can help to increase the
ease with which the label portion is removed. The carrier web may be laminated to part of the
one or more skeletal matrix portions. This I1s easier to manufacture and requires less

lamination adhesive.

The carrier web may be partly laminated to a label portion of the label web. The lamination
adhesive may extend from a skeletal matrix portion into a label portion of the label web. The
carrier web 1s not laminated over the entire surface of the label portion. The lamination
adhesive may therefore extend around the perimeter of the label portion and may form a
continuous line around the perimeter of the label portion. This provides a means for attaching
the label portion to the feedstock web, while still allowing the label portion to be removed

during an in-mould labelling process.
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The label web may be only laminated to the carrier web In the one or more skeletal matrix
portions. This improves the ease with which a label portion can be removed from the feedstock

web during an in-mould labelling process.

The feedstock web may comprise an adhesive attaching a label portion to the carrier web.
The adhesive may cover all or part of the label portion. The adhesive may extend in a line
around the perimeter of the label portion. The line may be discontinuous or preferably

continuous. This arrangement is easy to manufacture and provides sufficient adhesion of the

label portion to the feedstock web while also allowing the label portion to be removed easily.

The adhesive may be present in a plurality of isolated regions of a label portion. These isolated
regions may be around the perimeter of the label portion and preferably may be at the corners
of the label portion. There may be between 2 and 12 isolated regions of adhesive In the label
portion, preferably between 4 and 8. The regions may be of any shape and are preferably
around the extremities of the label portion. This also provides sufficient adhesion of the label
portion to the feedstock web, while allowing the [abel portion to be removed during an in-mould

labelling process.

This adhesive can be used to maintain the label portion on the feedstock web but is intended
to fail in order to allow the label portion to be removed from the label web. In this embodiment,
the area of weakness may fully separate the label portion and a skeletal matrix portion.
Additionally, the use of the adhesive may affect the optical properties of the label portion In
the regions comprising the adhesive and so the adhesive preferably does not cover the entire

label portion and may be only around the extremities of the label portion.

The adhesive may be the same as that used to laminate the carrier web to the label web. This
can reduce manufacturing costs. In this embodiment, the carrier web Is therefore partly
laminated to a label portion of the label web. This lamination can be used to maintain the label
portion on the feedstock web. In this embodiment, the area of weakness may fully separate
the label portion and a skeletal matrix portion. Alternatively, a weaker adhesive than that used

to laminate the carrier web to the label web may be used.

The adhesive can be applied at the same time as the lamination adhesive, as part of the
lamination process. The adhesive can alternatively be applied as a separate step either before

or after the application of the lamination adhesive.



10

15

20

25

30

35

Additionally or alternatively, a label portion may be connected to a skeletal matrix portion using
micro-tags. Micro-tags are small portions of the label web that extend across the area of
weakness, thereby bridging the separation between the label portion and the adjacent skeletal
matrix portion. Thus, In this embodiment, the label portion and the adjacent skeletal matrix

portion are not entirely separated from one another.

This Is an easy way to maintain a label portion on the feedstock web, without requiring any

additional components such as an adhesive. The micro-tags are preferably small enough that
they can easily be broken by the forces applied to the label web during the in-mould labelling

process, thereby allowing the label portion to be removed from the feedstock web.

The micro-tags may have a width of between 0.1Tmm and 0.8mm, preferably between 0.2mm
and 0.5mm. There Is preferably a plurality of micro-tags. There may be between 2 and 12
micro-tags, preferably between 4 and 10 micro-tags. The micro-tags may be positioned at the
corners of the label portion. The micro-tags may be positioned every 5 to 10mm around the
perimeter of the label portion. Thus, the micro-tags are able to maintain the label portion In

position on the feedstock web but can be broken during the in-mould labelling process.

Preferably, all of the label portions of the label web are connected to the one or more skeletal
matrix portions and/or the carrier web In the same manner. This simplifies the manufacturing
process and means that the same forces are required to remove the labels from the feedstock

web.

The heat sealable layer may create a heat seal at a temperature above 50°C, preferably above
60°C and most preferably above 65°C. Thus, the heat sealable layer seals at the temperatures
iInvolved In forming an article during an in-mould labelling process. The heat sealable layer
may comprise a hot melt adhesive, such as ethylene vinyl acetate (EVA). The hot melt
adhesive has a lower melting point than that of the label web and so melts before the l[abel
web. Thus, lower temperatures can be used to attach a label portion to an article using the

molten hot melt adhesive.

The use of a hot melt adhesive can also improve the optical properties of the labelled article,
such as clarity. The melting of the hot melt adhesive layer provides even coverage over the
surface of the label and ensures that there are no gaps between the hot melt adhesive and
the label, thereby improving the optical properties of the label. The hot melt adhesive may be
present at an amount of more than 1 gm?, preferably more than 3 gm?. This sufficiently binds

a label portion to an article during an in-mould labelling process.

6
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The label web may only comprise a heat sealable layer in the one or more label portions.
There may therefore be no heat sealable layer in a skeletal matrix portion. This can ensure
that it Is only the one or more label portions that are attached to an article during an in-mould
labelling process. The label web may comprise a heat sealable layer over the entire first side,
thereby extending over both the one or more label portions and the one or more skeletal matrix
portions. The one or more skeletal matrix portions may be coated with a material that does
not bind to the article during an in-mould labelling process. This material may be applied over

a heat sealable layer in the one or more skeletal matrix portions of the label web.

The feedstock web may further comprise print on the second side of the label web, 1.e. the
side opposite the heat sealable layer. This print will be between the label web and the carrier
web. The print may be applied directly to the label web or may be applied to a printable coating
on the label web. The printable coating may extend over only the one or more label portions
of the label web, or over the entire surface of the label web Iincluding the one or more skeletal
matrix portions. The print may be In direct contact with the carrier web. The carrier web may

protect the print before and/or during the in-mould labelling process.

The Ink may be heat-resistant ink, which may withstand the elevated temperatures used during
an In-mould labelling process. The surface of the label web opposite the heat sealable layer

may be printable.

The feedstock web may be provided with position marks that can be used to ensure the correct

positioning of a label portion In the mould. The position marks may be optical markers or

iIndentations and may be at the lateral edges of the label portion.

According to a second aspect of the present invention, there is provided an in-mould labelling
method for the manufacture of a labelled article comprising the steps of:

- feeding a feedstock web as discussed above into a mould;

- forming an article in the mould such that the formed article contacts and
effectively adheres to the heat sealable layer of a label portion of the label
web;

- detaching the adhered label portion from the feedstock web;

- removing the formed and labelled article from the mould; and

- removing at least part of the remaining carrier web and skeletal matrix

portion from the mould.
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The use of the feedstock web as discussed above helps to reduce and preferably prevent
tearing of the web during the in-mould labelling process. The absence of a liner layer helps to

reduce the waste produced using the method, as well as the complexity of the process.

The moulding process of the present invention may be any known moulding process, for
example thermoforming, vacuum forming, injection moulding, compression moulding, or blow
moulding. Preferably, the moulding process is a blow moulding process, such as stretch blow
moulding. This may be done In a two-step process, where the injection of the preform and the

stretch blow moulding of the article are done in two separate machines.

The article may be formed from any mouldable material such as plastic, rubber or glass.
Preferably the article is formed from a polymeric material for example: a polyolefin such as
polypropylene (PP) or polyethylene (PE); a polyvinyl halide such as polyvinyl chloride (PVC);
a polyester such a polyethylene terephthalate (PET), polyethylene naphthalate (PEN),
polyethylene furanoate (PEF), Tritan®™ or polylactic acid (PLA); a polystyrene; a polyamide;

a polyvinyl acetate; a polycarbonate, or mixtures thereof.

The remaining carrier web and skeletal matrix portion may be removed from the mould by
means of winding a spool, gravity, vacuum suction, electrostatic forces or another recovery
means. Preferably, this occurs once the in-mould |labelled article is formed, more preferably

once the in-mould labelled article has been removed from the mould.

The removal of the remaining carrier web and skeletal matrix portion may act to correctly
position a label portion adjacent the label portion that has been removed from the feedstock
web within the mould, ready to be applied to another article. Thus, additional positioning

means are not required.

The step of detaching the adhered label portion from the feedstock web may be effected by
removing the formed and labelled article from the mould. For example, the force of the article
being removed from the mould may break the bonds between the label and the feedstock web,
thereby removing the label from the feedstock web. The step of detaching the adhered label
portion from the feedstock web may be effected by forming the article. This simplifies the In-
mould labelling process, as an additional step to detach the label portion from the feedstock

web Is not required.
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Additionally, this method means that the label portion can be held in position by the carrier
web without requiring an additional positioning means, such as vacuum suction, to ensure the

correct positioning of the label portion in the mould.

More than one feedstock web of the present invention may be introduced into a mould
simultaneously. This can create a labelled article comprising more than one label. A single
feedstock web may comprise one or more different label portions (having different sizes,
shapes, print and/or colours etc.). These one or more different label portions may be present

within the same mould at the same time, thereby providing a highly flexible in-mould labelling

Process.

The article may not contact the feedstock film across its entire width during the formation of
the article. The mould may be sized such that only the label portion of the label web contacts

the article during its formation.

According to a third aspect of the present invention, there iIs provided a labelled article
produced using the method discussed above. The label may cover the entire surface of the
article or may cover part of the surface of the article. The label is formed from a label portion

of the feedstock web described above.

The adhesion between the label and the article may be such that the label can be washed off
the article using a wash fluid. This 1s important to ensure that the labelled article can be
recycled, which may require the separation of the label material from the article. The wash
fluid may be water, an aqueous solution or a solvent. The wash fluid may be a caustic solution,

such as sodium hydroxide.

The wash fluid may be at an elevated temperature. The elevated temperature is preferably
not greater than the degradation temperature of both the article and the label. The label may

expand upon exposure to the heated wash fluid.

According to a fourth aspect of the present invention, there is provided a method of forming a
feedstock web as discussed above, comprising the steps of:
- creating a heat sealable layer on a surface of a label web
- laminating a carrier web to a skeletal matrix portion of the label web on the
surface opposite that of the heat sealable layer
- creating an area of weakness on the label web separating a label portion

of the label web from the skeletal matrix portion of the label web.

9



10

15

20

25

30

35

Any of the features discussed above In relation to the first aspect of the present invention
apply equally to the fourth aspect of the present invention. For example, the carrier web may
not comprise any areas of weakness aligned with and/or intersecting the areas of weakness
on the label web, the heat sealable layer may comprise ethylene vinyl acetate and the
lamination may be over all or part of the one or more skeletal matrix portions. The label web
may comprise a plurality of label portions and one or more skeletal matrix portions, wherein

each label portion Is separated from a skeletal matrix portion by an area of weakness.

This method provides a simple way to manufacture the feedstock web discussed above, with

all of the associated benefits of said feedstock web.

The label portion may be entirely separated from the one or more skeletal matrix portions by
the area of weakness. The method may further comprise the step of including an adhesive
between the label portion and the carrier web. The adhesive may be the same or a different
adhesive to the lamination adhesive and may extend around the perimeter of the label portion
or be present in isolated regions of the label portion, as discussed above In relation to the first

aspect of the present invention. The adhesive acts to retain the label portion on the feedstock

web, as discussed above.

Additionally or alternatively, there may be a plurality of micro-tags bridging the area of
weakness between the label portion and a skeletal matrix portion. The micro-tags act to retain
the label portion on the feedstock web, as discussed above. An adhesive may be present

between the label portion and the carrier web In this embodiment.

The method may further comprise the step of printing on the surface of the label web opposite
that of the heat sealable layer. The printing may occur after the heat sealable layer i1s formed
on the surface of the label web and/or before the lamination step. This therefore creates a

printed label portion for application to an article in an in-mould labelling process, as discussed

above.

The invention will now be more particularly described with reference to the following examples

and figures, In which;

Figure 1 illustrates a feedstock web according to a first embodiment of the present invention;

10
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Figure 2 lllustrates a feedstock web according to a second embodiment of the present

Invention:

Figure 3 Illustrates the attachment of a label portion of the feedstock web of Figure 1 to an

article; and

Figure 4 illustrates the attachment of a label portion of the feedstock web of Figure 2 to an

article.

Figure 1 illustrates a feedstock web 1 according to a first embodiment of the present invention
comprising a label web 2 having a heat sealable layer 4 on a first side thereof and a carrier
web 3 on a second side thereof. Label web 2 comprises a label portion 2a and a skeletal
matrix portion 2b. The label portion 2a and the skeletal matrix portion 2b are separated by die
cuts 2c¢, which form areas of weakness defining the boundary of the label portion 2a. There is
no connection between the label portion 2a and the skeletal matrix portion 2b and so the two
are entirely separated. The feedstock web 1 will comprise a plurality of label portions 2a, but

only one is Illustrated.

A printable topcoat 5 i1s applied to the label web 2 over both the label portion 2a and the
skeletal matrix portion 2b on the second side of the label web 2, 1.e. the side opposite the heat
sealable layer 4. Print 6 Is applied to the printable topcoat 5 In the label portion 2a, thereby

creating a printed label.

The label web 2 Is laminated to the carrier web 3 using a lamination adhesive 7, which is
applied to the side of the label web 2 comprising the printable topcoat 5. The lamination
adhesive 7 extends over the entire skeletal matrix portion 2b, thereby connecting the carrier
web 3 to the printable topcoat 5 on the label web 2. This helps to reinforce the skeletal matrix
portion 2b during an in-mould labelling process, in which the label portion 2a i1s removed from

the rest of the feedstock web 1.

The label portion 2b also comprises an adhesive 8 applied to the print 6 on the printable
topcoat 5 on the label web 2. The adhesive 8 extends around the perimeter of the label portion
2b, as defined by the die cuts 2c. The adhesive 8 may alternatively be applied In isolated

sections, for example in square portions at the corners of the label portion 2a.

The adhesive 8 i1s the same material as the lamination adhesive 7 but does not cover the entire

label portion 2a. The adhesive 8 can therefore be applied at the same time as the lamination

11
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adhesive 7 as part of the lamination process or can be applied as a separate step either before
or after the application of the lamination adhesive. The adhesive 8 therefore acts to maintain
the label portion 2a on the feedstock web 1. However, the small surface area covered by the
adhesive 8 ensures that the label portion 2a can be separated from the feedstock web 1 during

an in-mould labelling process.

Figure 2 illustrates a feedstock web 11 according to a second embodiment of the present
iInvention comprising a label web 12 having a heat sealable layer 14 on a first side thereof and

a carrier web 13 on a second side thereof. Label web 12 comprises a label portion 12a and a

skeletal matrix portion 12b.

The label portion 12a and the skeletal matrix portion 12b are separated by die cuts, which
form areas of weakness defining the boundary of the label portion 2a. However, the label
portion 12a and the skeletal matrix portion 12b are not entirely separated and instead are
connected by micro-tags 12c. The micro-tags 12c comprise thin regions of the label web 2
that bridge the gap created by the die cut, thereby holding the label portion 12a in position on
the feedstock web 11.

A printable topcoat 15 is applied to the label web 12 over both the label portion 12a and the
skeletal matrix portion 12b on the second side of the label web 12, 1.e. the side opposite the
heat sealable layer 14. Print 16 1s applied to the printable topcoat 15 Iin the label portion 12a,

thereby creating a printed label, as is the case In the first embodiment of Figure 1.

The label web 12 i1s laminated to the carrier web 13 using a lamination adhesive 17, which is
applied to the side of the label web 12 comprising the printable topcoat 15. The lamination
adhesive 17 extends over the entire skeletal matrix portion 12b, thereby connecting the carrier
web 13 to the printable topcoat 15 on the label web 12. This helps to reinforce the skeletal
matrix portion 12b during an in-mould labelling process, in which the label portion 12a is

removed from the rest of the feedstock web 11.

There 1s no lamination adhesive connecting the label portion 12a to the carrier web 13. This
means that it 1s easier to remove the label portion 12a from the feedstock web 11 during an
IN-mould labelling process, simply by breaking the micro-tags 12c connecting the label portion

12a to the skeletal matrix portion 12b.

Figure 3 shows the attachment of the label portion 2a of the feedstock web shown in Figure 1

to an article 9. The feedstock web has been introduced into a mould, In which the article 9 Is

12
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formed. This can be by any moulding process, for example thermoforming, vacuum forming,

Injection moulding, compression moulding, or blow moulding.

The heat involved In the process of forming the article 9 causes the heat sealable layer 4 to
melt, thereby adhering the label web 2 to the article 9. The article 9 has then been moved
away from the feedstock web In Figure 3. The skeletal matrix portion 2b is securely laminated
to the carrier web 3 using the lamination adhesive 7 and so does not come away from the
feedstock web. Instead, the adhesion between the heat sealable layer 4 and the article 9 is

broken In the skeletal matrix portions 2b.

However, the label portion 2a has a weaker adhesion to the carrier web 3, due to the smaller
amount of adhesive 8 that connects the two. Thus, when the article 9 is moved away from the
feedstock web, the heat sealable layer 4 is sufficiently bound to the article 9 to break the small
regions of adhesive 8, thereby separating the label portion 2a from the carrier web 3 and

therefore from the feedstock web.

Thus, an in-mould labelling process using the feedstock web results in the application of a
printed label 10 to the article 9 using the heat sealable layer 4 on the label web 2. The
feedstock web can then be moved out of the mould, which may result in an adjacent label
portion 2a of the feedstock web being correctly positioned, ready for the next in-mould labelling

Process.

Figure 4 shows the attachment of the label portion 12a of the feedstock web shown In Figure
2 to an article 19. The feedstock web has been introduced into a mould, In which the article
19 Is formed. This can be by any moulding process, for example thermoforming, vacuum

forming, Injection moulding, compression moulding, or blow moulding.

The heat involved In the process of forming the article 19 causes the heat sealable layer 14
to melt, thereby adhering the label web 12 to the article 19. The article 19 has then been
moved away from the feedstock web In Figure 4. The skeletal matrix portion 12b is securely
laminated to the carrier web 13 using the lamination adhesive 17 and so does not come away
from the feedstock web. Instead, the adhesion between the heat sealable layer 14 and the

article 19 Is broken In the skeletal matrix portions 12b.

The label portion 12a is not adhered to the carrier web 13 and Is instead only attached to the
feedstock web using micro-tags 12c. Thus, when the article 19 I1s moved away from the

feedstock web, the heat sealable layer 14 is sufficiently bound to the article 19 to break the
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micro-tags 12c, thereby separating the label portion 12a from the skeletal matrix portions 12b

and therefore from the feedstock web.

Thus, an in-mould labelling process using the feedstock web results in the application of a
printed label 20 to the article 19 using the heat sealable layer 14 on the label web 12. The
feedstock web can then be moved out of the mould, which may result in an adjacent label
portion 12a of the feedstock web being correctly positioned, ready for the next in-mould

labelling process.

Example 1 — Micro-tagged Label Portions

A three layer film was formed as a tube by coextruding a core layer (comprising polypropylene
homopolymer, 12% of 70% TiO, and 3% antistatic masterbatch containing a blend of glycerol
monostearate and ethoxylated amine) with a layer of polyethylene/polypropylene/polybutylene
terpolymer (a random copolymer comprising polypropylene/ethylene/butylene-1) as an outer
skin layer on one side of the <core layer, and a laminating layer (a
polypropylene/polyethylene/polybutylene random terpolymer) on the other side of the core
layer. The tube was cooled and subsequently reheated before being blown to produce a three

layer biaxially oriented film tube.

The film tube was then nipped, laminated to itself (laminating layer to laminating layer
constituting one internal layer) and spliced to form a label web around 58um thick containing
five layers. A heat sealable layer comprising ethylene vinyl acetate was then formed on one

side of the film.

The label web was printed on the side opposite that comprising the heat sealable layer and
partially laminated to a carrier web on the printed face using a lamination adhesive. The
lamination adhesive covered all of the skeletal matrix portion of the label web but did not
extend into the label portions. The label web was then die cut to separate the label portions
from the skeletal matrix portion of the label web, leaving micro-tags connecting each label

portion to the skeletal matrix portion.

The resulting feedstock web was then mounted on a spool and fed through a mould to be
collected on a second spool. As each label portion was positioned in the mould, a polymeric
bottle preform of PET was stretch blown in the mould to make contact with the label portion
as described above. The labelled blown bottle was then removed from the mould with the label

adhered thereto, thereby breaking the micro-tags and leaving the remaining carrier web and
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skeletal matrix portion in the mould. The second spool was then wound forward to bring a new

label portion into the mould and the process was repeated.

Example 2 — Adhered Label Portions

A three layer film was formed as a tube by coextruding a core layer (comprising polypropylene
homopolymer, 12% of 70% TiO, and 3% antistatic masterbatch containing a blend of glycerol
monostearate and ethoxylated amine) with a layer of polyethylene/polypropylene/polybutylene
terpolymer (a random copolymer comprising polypropylene/ethylene/butylene-1) as an outer
skin layer on one side of the core layer, and a laminating Ilayer (a
polypropylene/polyethylene/polybutylene random terpolymer) on the other side of the core
layer. The tube was cooled and subsequently reheated before being blown to produce a three

layer biaxially oriented film tube.

The film tube was then nipped, laminated to itself (laminating layer to laminating layer
constituting one internal layer) and spliced to form a label web around 58um thick containing
five layers. A heat sealable layer comprising ethylene vinyl acetate was then formed on one

side of the film.

The label web was printed on the side opposite that comprising the heat sealable layer and
laminated to a carrier web on the printed face using a lamination adhesive. The lamination
adhesive covered all of the skeletal matrix portion of the label web and extended slightly into
the label portions, thereby creating a narrow border of lamination adhesive around the
perimeter of each label portion. The label web was then die cut to entirely separate each label

portion from the skeletal matrix portion of the label web.

The resulting feedstock web was then mounted on a spool and fed through a mould to be
collected on a second spool. As each label portion was positioned in the mould, a polymeric
bottle preform of PET was stretch blown in the mould to make contact with the label portion
as described above. The labelled blown bottle was then removed from the mould with the label
adhered thereto, thereby breaking the adhesion around the perimeter of the label portion and
leaving the remaining carrier web and skeletal matrix portion in the mould. The second spool
was then wound forward to bring a new label portion into the mould and the process was

repeated.
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CLAIMS

1.

10.

A feedstock web for in-mould labelling comprising a label web wherein an area of
weakness separates a label portion of the label web from a skeletal matrix portion of
the label web, the label web comprising a heat sealable layer on a first side and a
carrier web laminated to the skeletal matrix portion of the label web on a second side,
the carrier web serving to reinforce the skeletal matrix portion against tearing when the
label portion Is detached from the skeletal matrix portion and the carrier web In an in-

mould labelling process.

The feedstock web according to Claim 1, wherein the feedstock web does not comprise

a removable liner layer.

The feedstock web according to Claim 1 or Claim 2, wherein the carrier web does not
comprise any areas of weakness aligned with and/or intersecting the area of weakness

on the label web.

The feedstock web according to any one of Claims 1 to 3, wherein the carrier web is

partly laminated to the label portion of the label web.

The feedstock web according to any one of Claims 1 to 3, wherein the carrier web is

only laminated to the label web In the skeletal matrix portion of the label web.

The feedstock web according to Claim 5, further comprising an adhesive attaching the

label portion to the carrier web.

The feedstock web according to Claim 6, wherein the adhesive extends in a line around

the perimeter of the label portion.

The feedstock web according to Claim 6, wherein the adhesive is present in a plurality

of isolated regions of the label portion.

The feedstock web according to Claims 6 to 8, wherein the adhesive is the same as

that used to laminate the carrier web to the label web.

The feedstock web according to any preceding claim, wherein the label portion is

connected to the skeletal matrix portion using micro-tags.

16



11. The feedstock web according to any preceding claim, wherein the heat sealable layer

comprises ethylene vinyl acetate.

12. The feedstock web according to any preceding claim, further comprising print on the

side of the label web opposite the heat sealable layer.

13. An iIn-mould labelling method for the manufacture of a labelled article comprising the
steps of:

- feeding a feedstock web according to any preceding claim into a mould;

- forming an article in the mould such that the formed article contacts and
effectively adheres to the heat sealable layer of a label portion of the label
web;

- detaching the adhered label portion from the feedstock web;

- removing the formed and labelled article from the mould; and

- removing at least part of the remaining carrier web and skeletal matrix

portion from the mould.

14. The method of Claim 13, wherein the step of detaching the adhered label portion from
the feedstock web Is effected by removing the formed and labelled article from the

mould or by the step of forming the article.

15. A labelled article produced using the method of any one of Claims 13 to 14.

16. The labelled article according to Claim 15, wherein the label can be washed off the

article using a wash fluid, optionally at an elevated temperature.

17. A method of forming a feedstock web according to any one of Claims 1 to 12,
comprising the steps of:
- creating a heat sealable layer on a surface of a label web
- laminating a carrier web to a skeletal matrix portion of the label web on the
surface opposite that of the heat sealable layer
- creating an area of weakness on the label web separating a label portion

of the label web from the skeletal matrix portion of the label web.
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18. The method of Claim 17, wherein the area of weakness entirely separates the label
portion from the skeletal matrix portion and further comprising the step of including an

adhesive between the label portion and the carrier web.

19. The method of Claim 17, wherein the area of weakness comprises a plurality of micro-

tags bridging the separation between the label portion and the skeletal matrix portion.

20. The method of any one of Claims 17 to 19, further comprising the step of printing on

the surface of the label web opposite that of the heat sealable layer.
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