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(57) ABSTRACT

A multilayer, metallized, laminate film employed to form
in-mold labels, includes first and second multilayer struc-
tures adhesively bonded together. The first multilayer struc-
ture includes a polymer core layer and first and second outer
polymer layers on opposed sides of the core layer. The first
outer polymer layer includes a metal layer thereon, and the
second polymer layer having an outer matte surface that is
adapted, in the in-mold label formed from laminate film, to
engage and bond to a molded article. The second multilayer
structure is a clear structure including a core layer and first
and second outer polymer layers on opposed sides of the
core layer. The bonded interface of the first and second
multilayer structures is free of any printed indicia or other
graphics. Preferably both outer surfaces of the film are
bottom outer layers and include matte surfaces.

A label in accordance with this invention is formed from the
above-described laminate film by printing an outer surface
of the film either before or after the film/label is printed.
A method of applying a printed molded label formed from
the laminate film of this invention to a molded article during
the molding operation also forms a part of this invention.
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METALLIZED LAMINATE FILM FOR
IN-MOLD LABELS AND PRINTED IN-MOLD
LABELS FORMED FROM SUCH FILM

RELATED APPLICATIONS

[0001] This application is a continuation of application
Ser. No. 14/890,490, filed Nov. 11, 2015, entitled METAL-
LIZED LAMINATE FILM FOR IN-MOLD LABELS AND
PRINTED IN-MOLD LABELS FORMED FROM SUCH
FILM, which will issue as U.S. Pat. No. 10,201,954 on Feb.
12, 2019, and which, in turn is a U.S. National Phase
application, claiming the benefit under 35 U.S.C. § 371, of
PCT/IB2014/000665 filed on May 2, 2014, and which in
turn, claims the benefit under 35 U.S.C. § 119(e) of the
following: (1) Application Ser. No. 61/824,077, filed May
16,2013, entitled METALLIZED MULTI-LAYER STRUC-
TURE FILM FOR IN-MOLD LABELS, PRINTED IN-
MOLD LABELS FORMED FROM SUCH FILM AND
METHODS OF APPLYING THE PRINTED LABELS TO
AN ARTICLE DURING THE MOLDING OF THE
ARTICLE; (2) Application Ser. No. 61/897,872, filed on
Oct. 31, 2013, entitled METALLIZED LAMINATE FILM
FOR IN-MOLD LABELS, PRINTED IN-MOLD LABELS
FORMED FROM SUCH FILM AND METHODS OF
APPLYING THE PRINTED LABELS TO AN ARTICLE
DURING THE MOLDING OF THE ARTICLE and (3)
Application Ser. No. 61/937,704, filed on Feb. 10, 2014,
entitted METALLIZED LAMINATE FILM FOR
IN-MOLD LABELS, PRINTED IN-MOLD LABELS
FORMED FROM SUCH FILM AND METHODS OF
APPLYING THE PRINTED LABELS TO AN ARTICLE
DURING THE MOLDING OF THE ARTICLE, and all of
whose entire disclosures are incorporated by reference
herein.

FIELD OF THE INVENTION

[0002] This invention related to metallized laminate films
specifically designed for the fabrication of in-mold labels, to
printed, in-mold labels formed from such films and to
methods of applying the labels to an article in an in-mold
labeling operation.

BACKGROUND OF THE INVENTION

[0003] A prior art, metallized in-mold label structure is
disclosed in U.S. Publication No. 2011/0223362.

[0004] The film disclosed in the *362 published applica-
tion is a laminate structure including two co-extruded multi-
layer films that are adhesively bonded together. In this
structure the inner surface of one of the multi-layer films is
initially metallized, and an inner surface of the other lami-
nate is provided with the desired printed material/graphics
prior to bonding that inner surface to the metallized layer
with a suitable adhesive. The multi-layer film adhered to the
metallized structure is a clear film, thereby permitting visual
observation of the graphics through that layer. Indeed,
reverse print laminations are common structure for packag-
ing lamination films.

[0005] In summary, in the structure disclosed in the *362
published application the graphics are sandwiched between
the multi-layer metallized film layer and the multi-layer
clear film layer. Moreover, this published application does
not recognize any potential problem with film curl or any
solution to such a problem. Curl can pose a substantial
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problem when the film is intended to be fed in sheet form
into a printer for providing visible indicia thereon and also
during label placement during the molding process

[0006] Although the in-mold label structure disclosed in
the 362 application may function in a satisfactory manner
for some applications, the multi-layer film, prior to forma-
tion into a label structure, needs to include the required
printed indicia at the interface between the clear layer and
the metallized layer. Thus, the multi-layer film needs to be
custom manufactured with the desired printing prior to being
sold to a customer for conversation into in-mold labels. The
film does not have the generic capability of being sold to
various different label manufacturers for conversion into a
printed, in-mold label.

[0007] Timmerman U.S. Publication No. 2013/0302591
discloses a number of different embodiments of metallized
film structures for use as in-mold labels. However, this
publication does not recognize any potential problem relat-
ing to film curl or any solution to such a problem.

[0008] U.S. Pat. No. 5,653,844, issued to Abrams, dis-
closes a multi-layer foil laminate in which a plastic film
exterior layer is printed on an inner surface that is secured
to a foil layer through an adhesive, and also to on an exterior,
outer surface. Although this film may have possible label
applications, as disclosed generally in the paragraph begin-
ning on line 19 of column 3, there clearly is no teaching or
suggestion that this film is suitable for use in forming an
in-mold label structure. Moreover, the laminate structure
disclosed in the *844 patent employs printed indicia at the
adhesive interface of the two laminate film structures, and
therefore suffers from the same deficiency as the above
discussed *362 published application. In addition, the *844
patent does not recognize any problem with respect to film
curl or any solution to such a problem.

[0009] Jung U.S. Publication No. US20120058304 dis-
closes a film for use in an in-mold label and employs matt
surfaces on each of the opposed surfaces. Although this
publication discloses that an outer surface can be metallized
or printed, it does not disclose any arrangement for forming
a metallized in-mould label with printed indicia on an outer
surface thereof.

[0010] It is important to note that this invention relates
specifically to a metallized, multi-layer film that is con-
structed to be cut into individual sheets for feeding through
a printing press to thereby fabricate printed in-mold label
structures. Such in-mold label films are required to have
properties that may not exist or be present in other prior art
multi-layer films employed for general label applications,
e.g., wrap-around labels, heat seal labels, etc. For example,
one problem that needs to be addressed in metalized in-mold
labels and in films from which such labels are formed is the
problem of curl. When excessive curl exists in the film and
the film is cut into individual sheets for subsequent printing,
it can be a problem to effectively direct the sheets through
the printing press to achieve a high quality printing of the
labels. Also, curl in individual labels can be problematic
during placement in molding operations.

SUMMARY OF THE INVENTION

[0011] Multi-layer metallized, laminate films employed to
form in-mold labels in accordance with this invention
include first and second multi-layer structures. The first
multi-layer structure preferably is a clear structure and in all
embodiments of this invention includes a polymer core layer
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and first and second outer polymer layers on the opposite
sides of the core layer, respectively. The first outer polymer
layer includes a metal layer thereon, and this metal layer
constitutes a surface layer of the first multi-layer structure.
The second outer polymer layer is on an opposite side of the
core from the first polymer layer and includes a matte
surface that, in an in-mold label formed from the film, is
adapted to engage and bond to an article as it is being
molded.

[0012] The second multi-layer structure can be varied in
different embodiments of this invention. In one embodiment
the laminate film of this invention is a clear structure
including a core layer and first and second polymer layers on
opposed sides of the core layer and providing outer surfaces
of the second multi-layer structure. An adhesive layer is
provided to bond the metal layer of the first multi-layer
structure to an outer surface of the second multi-layer
structure and that bonded interface is free of any printed
indicia. This is desirable feature of the present invention.

[0013] Reference throughout this application to the second
multi-layer structure being “clear” includes within its scope
multi-layer structures including a matte surface, provided
that at least a portion of the appearance of an internal metal
layer of the structure is visible through the matte surface.
Excluded from the definition of “clear” multi-layer struc-
tures are those structures that are opaque or white, such as
can result from the inclusion of voiding agents in one or
more of the layers of the multi-layer structure or the inclu-
sion of a whitening agent or pigment, such as talc, to one or
more of the layers of the multi-layer structure.

[0014] Reference throughout this application to a “top”
and “bottom” outer layers of a multilayer structure refers to
the orientation of the outer layers going through an extruder.

[0015] Applicant discovered that when the metal layer is
formed on the top outer layer of the first multi-layer structure
and the bottom outer layer of the second multi-layer struc-
ture is adhesively attached to the metal layer in a high speed
lamination process an undesired curling of the laminate
occurred. When this laminate was cut into sheets prior to
being directed into a printing operation it was difficult to
properly direct the sheets through the printer to obtain a high
quality printing of the sheets on the top surface of the second
multi-layer structure of the laminate. Such high quality
printing is an essential requirement in in-mold labels formed
from the laminate. Although the exact cause of the curl
problem is not completely understood applicants believe that
one possible mechanism at play is that during the formation
of multi-layer structures in an extruder the formed, extruded
structure is not completely balanced; thereby causing some
curl to occur in a predetermined direction, e.g., in a down-
ward direction passing through the extruder. When two,
multi-layer structures are formed in the same or similar
extrusion operation it is possible that each structure will tend
to curl slightly in the same direction. When the bottom outer
layer of the second multi-layer structure is adhesively
secured to the metal layer applied to the top outer layer of
the first multi-layer structure it is believed that the same
possible direction of curl in each of the multi-layer struc-
tures will result in curl being maintained, which in turn will
maintain the problem of printing the top outer layer of the
second multi-layer structure of the film to form a printed,
metallized label structure in accordance with this invention.
In fact, if the direction of curl is in the same direction in both
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the first and second multi-layer structure when they are
adhered together the curling problem can be exacerbated.

[0016] Applicant has determined that it is important to
optimize process parameters to provide uniform tensions
across both multilayer sheets during the lamination stage,
prior to the sheets passing through a bonding nip to form the
laminate structure. In addition, applicant has solved or
minimized the curling problem by a unique variation in an
otherwise common laminating process.

[0017] In apreferred embodiment of this invention the top
outer layer of the second multi-layer structure is adhesively
bonded to the metal layer applied to the top outer layer of the
first multi-layer structure. Most preferably the first and
second multi-layer structures each are formed by coextru-
sion under substantially the same processing conditions;
most preferably as part of the continuous formation on a
single extrusion line of identical multilayer components.
Thus, any curl that results during the process should be in the
same direction in both of the multilayer structures. By
adhesively bonding the top outer layer of the second mul-
tilayer structure to the metalized surface of the top outer
layer of the first multilayer structure any undesired curl in
each of the structures will cancel or offset each other to
thereby either eliminate or minimize the curl problem.

[0018] More preferably the bottom outer layer of the
second multi-layer structure should be formed with a matte
surface, to thereby enhance its receptivity for printing inks.
In this laminated film structure both outer surfaces of the
metallized laminate will include matte surfaces.

[0019] As noted earlier, in the most preferred embodiment
of'this invention the second multi-layer structure can be, and
preferably is the same as the first multi-layer structure,
whereby adhesively bonding the top outer layer of the
second multi-layer structure to the metal layer applied to the
top outer layer of the first multi-layer structure will result in
the opposed outer surfaces both being matte surfaces, and
the direction of curl of each of the multi-layer structures, if
any, tending to cancel each other to thereby eliminate or
minimize the printing problem resulting from excess curling
of the film or label to be printed. This is a particularly
troublesome problem in a conventional printing operation in
which the continuous laminate is formed into individual
sheets that each need to be properly directed into the printing
nip to provide the desired printing operation. Excess curl can
cause improper feeding of each sheet into the printing nip
and during label molding operations.

[0020] In the preferred embodiments of this invention the
core layer and the first and second polymer layers of each of
the first and second multi-layer structures are co-extruded
structures.

[0021] In accordance with this invention the first and
second polymer layers of each of the first and second
multi-layer structures can be co-extruded directly on the
core layer, or can be co-extruded with a separate tie layer
disposed between the core layer and the first and second
polymer layers.

[0022] The core layer can be formed through a single
extrusion slot or through multiple, adjacent extrusion slots.
In one commercially available tenter device five extrusion
slots are provided, with the center three slots extruding the
same polymer blend to form a core layer, and with the two
outer slots being employed to form the first and second
polymer layers on the opposed sides of the core layer.
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[0023] In accordance with this invention an in-mold label
is formed from the above described multi-layer laminate
film and an outer surface of the second multi-layer structure
opposed to the outer surface bonded to the metal layer
includes printed indicia thereon. In other words, the con-
verter of the film is free to include any desired printed
indicia thereon and therefore can utilize the metallized
laminate film to fabricate in-mold labels for a variety of
different end users. This is not possible with the prior art
metallized in-mold film structures of the type disclosed in
the 362 prior art publication.

[0024] Moreover, in accordance with this invention the
multi-layer laminate film, prior to printing, is first sheeted
and the individual sheets are directed through the printing
operation. In this process any excess curling of the laminate
film, and the corresponding sheets formed therefrom, can
result in the inability to provide the required printing on the
sheets in a high speed printing operation. When individual
sheets need to be processed in the printing press the leading
edge of each sheet needs to be properly received in the
printing nip. Thus if each sheet, or a multiple number of
sheets have an excessive curl in them, the high speed
printing operation can come to a grinding halt.

[0025] In accordance with this invention the printed indi-
cia can be on the outer surface of the label adapted to engage
an inner mold surface during the formation (e.g., injection
molding) of a molded article. Alternatively, a clear, protec-
tive layer can be applied over the printed indicia to protect
the printed material by engaging an inner mold surface
during the formation of the molded article. When a protec-
tive layer is employed it is preferred to include it on the
extruded laminate prior to the sheeting of the laminate for
printing. However, in either event the metallized multi-layer
film as manufactured does not include any printed indicia at
the bonding interface of the two multi-layer laminates
forming the film of this invention and the appearance of the
metal layer is visually discernible.

[0026] This invention also includes the attachment of the
aforementioned, printed, in-mold labels to an article during
the molding of the article by positioning the label in the
mold with a matte surface thereof facing the mold cavity to
engage and bond to an article formed in the mold cavity by
any conventional molding operation, e.g., injection molding.
[0027] This invention also resides in a method of forming
in-mold labels from adhesively bonded multi-layer struc-
tures, each of which includes the same polymer composition
and is formed on the same extrusion line.

BRIEF DESCRIPTION OF THE DRAWING

[0028] The invention may be more fully understood with
reference to the accompanying drawing, which is a sche-
matic representation of one embodiment of this invention
showing the construction of two multi-layer structures adhe-
sively bonded together to form a multi-layer, metallized,
laminate film of this invention that is employed to form
in-mold labels in accordance with this invention; and

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

[0029] A multi-layer, metallized, laminate film employed
to form in-mold labels in accordance with the most preferred
embodiment of this invention is indicated at 10 in the
FIGURE. This laminate film includes first and second multi-
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layer structures 12 and 14 that are adhesively bonded
together as will be described in greater detail hereinafter.
[0030] The preferred thickness of the film 10 is in the
range of 40-120 microns. For small and medium size con-
tainers up to about 4 liters the preferred thickness range is
40-80 microns; more preferably in the range of 55-70
microns and most preferably about 60 microns. However, in
the molding of larger containers such as plastic pails that can
have up to a 20 liter capacity, the upper limit preferably is
on the order of 100 microns, but if necessary can be
extended to 120 microns. Also, it should be understood that
the thickness of the film generally is varied or changed by
adjusting the thickness of the core layer, without materially
changing the thickness of the other layers in the laminate.
[0031] In accordance with this invention, as will be
explained in greater detail hereinafter, top outer layer 18' of
multi-layer structure 14 is adhesively secured to metal layer
22 formed on the top outer layer 18 of multi-layer structure
12. Most preferably the two multi-layer structures are
formed on the same extrusion line from the same compo-
nents; and preferably from the same production run. Thus, if
the extruded film tends to curl in a particular direction,
bonding the top outer layer 18' of the second multi-layer
structure 14 to the metal layer 22 applied to the top outer
layer 18 of the first multi-layer structure will tend to mini-
mize or eliminate the curl problem. As noted earlier, a curl
problem can be particularly significant when the film is cut
and stacked into individual sheets to be directed into a sheet
fed printer.

[0032] Referring to the FIGURE, the multi-layer structure
12 is a metallized structure including a core layer 16 and
opposed first and second polymer layers 18 and 20 co-
extruded with said core layer in a conventional manner;
preferably in a tenter machine. In the most preferred
embodiment of this invention the co-extruded laminate is
biaxially oriented in the tenter machine in a manner that is
well known to individuals skilled in the art.

[0033] In one commercial tenter machine an extrusion
head includes five (5) extrusion slots and the polymers
extruded through the central three slots are identical to form
the core layer. 16. The opposed first and second polymer
layers 18 and 20 are formed through the two outer slots.
[0034] After co-extrusion a very thin metal layer 22 is
deposited on top polymer layer 18 by any well-known
application method such as by vapor deposition; preferably
to a thickness of less than 0.1 microns. In the preferred
embodiment of this invention the metal layer 22 is alumi-
num, however, any well-known metal or metal oxide dis-
closed in the prior art for use in a metallized film structure
may be employed in this invention.

[0035] Most preferably the thickness of the metallized
laminate structure 12 is in the range of 20 to 50 microns;
more preferably in the range of 25-35 microns and most
preferably approximately 30 microns. The core layer 16 of
the laminated structure 12 preferably is formed predomi-
nantly of polypropylene homopolymer or of a copolymer of
propylene with another olefin in an amount that does not
negatively impact the properties that make polypropylene
desirable for the core layer. Representative copolymers
utilized in this invention generally are referred to as mini
random copolymers and include less than 2% polyethylene
in the copolymer and more preferably less than 1%.
[0036] Unless the context indicates otherwise, the refer-
ence herein to polypropylene is intended to indicate either an
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isotactic homopolymer of propylene or a copolymer of
propylene with an a-olefin, said a-olefin being present in an
amount that does not negatively impact the properties that
make propylene desirable for use in forming the core layer.
[0037] In a representative embodiment of this invention
the core layer 16 is formed from about 98.3%-98.9%, by
weight, based on the weight of the core layer, of a propylene
homopolymer sold by Lyondellbasell in Geelong, Victoria,
Australia under the designation Lyondellbasell HP 516 J,
and about 1.1%-1.7%, based on the weight of the core layer,
of a slip/antistatic masterbatch including erucamide and
ethoxylated amine; sold under the designation Ampacet
Grade 50860K, manufactured by Ampacet in Rayong 21140
Thailand. This Ampacet masterbatch includes, by weight,
4% erucamide, 4% ethoxylated amine and 8% glycerol
mono stearate in 84% polypropylene homopolymer. In a
representative embodiment wherein the label is used in the
molding of medium size containers the core layer thickness
preferably is in the range of 25-27 microns thick. However,
the thickness can be varied without departing from the spirit
and scope of the broadest aspects of this invention, and in the
molding of large containers the thickness of the core layer
will be greater than 26.2 microns.

[0038] The outer, top polymer layer 18 to which the metal
layer 22 subsequently is to be applied is formed of a
propylene/ethylene copolymer wherein the ethylene content
is present in a weight percent of about 4%. A representative
C2C3 copolymer employed in this invention is supplied
under the designation Ineos KS414 by Ineos Olefins and
Polymers Europe, located in Brussels Belgium. In the pre-
ferred embodiment of this invention the outer surface of
layer 18 is oxidatively treated to enhance metal adhesion to
that surface; preferably by plasma treatment in a gaseous
environment of oxygen and argon. Preferably the polymer
layer 18 has a thickness in the range of 0.5 to 2.0 microns
and more preferably is about 0.8-1.0 microns. However, the
thickness can be varied without departing from the spirit and
scope of the broadest aspects of this invention.

[0039] The opposed outer polymer layer 20 preferably
includes, based upon the weight of that polymer layer, 75%,
by weight, of a matte masterbatch blended with 25%, by
weight of a C2C3 copolymer, such as the Ineos KS414
copolymer described earlier herein. A preferred matte mas-
terbatch is sold under the designation Tosaf MTOS523DP by
Tosaf Compounds [td of Kfar-Yona, Israel. It is believed
that this latter masterbatch consists of 50%, by weight of a
C2C3 copolymer and 50% by weight of a high density
polyethylene. Specifically, this is a blend of incompatible
polymers that form different phases when mixed and thereby
provide the matte surface or finish. Preferably the thickness
of the polymer layer 20 is in the range of 1.5 to 5.0 microns
and more preferably is about 3 microns. However, the
thickness can be varied without departing from the spirit and
scope of the broadest aspects of this invention.

[0040] In accordance with the preferred embodiments of
this invention, the multi-layer laminate 14 is secured to the
multi-layer laminate 12 by any suitable adhesive.

[0041] As noted earlier, in accordance with the most
preferred embodiment of this invention the multi-layer lami-
nate 14 is of an identical construction to the multi-layer
structure 12, with the individual layers of the structure 14
being identified by the same numerals as the corresponding
layers of the structure 12, but with a prime (') suffix. In
particular, the thickness ranges and compositions specified

Jun. 6, 2019

for the layers 16, 18, 20 and 22 are the same for the layers
16', 18', 20' and 22 of the laminate structure 14. The only
difference between laminate 12 and 14 is that it may not be
necessary to oxidatively treat the top outer layer 18' of
laminate 14 since it will be adhesively secured to the metal
layer 22, as opposed to having a metal layer deposited
thereon, as is the case with top outer layer 18 of the laminate
12. However, oxidatively treating each of the outer surfaces
in both of the laminates 12, 14 is within the scope of this
invention.

[0042] In the most preferred construction, it should be
apparent that the bottom outer surfaces 20, 20' are the outer
surfaces of the multi-laminate structure 10; both having
matte surfaces. It has been determined that a matte surface
can be very desirable for receiving printing inks thereon, as
well as for providing a desired surface roughness for attach-
ment to an article in an in-mold labeling operation.

[0043] Inaccordance with this invention the printed labels
are attached to an article in an in-mold labeling operation by
positioning an in-mold label of this invention in a mold with
the printed surface facing and contiguous to the mold
surface and a matte surface facing and communicating with
the mold cavity in which a molded article is to be formed.
The article is then molded in the cavity (e.g., injection
molded) to both form the article and attach the in-mold label
to the article. In the most preferred embodiment the opposed
outer surface is a matte surface provided with printed indicia
thereon.

[0044] As noted earlier, in the most preferred embodi-
ments each of the laminates 12, 14 are formed of the same
construction; preferably from the same production run on
the same extrusion device. Also as noted earlier, commer-
cially available tenter equipment used by applicant includes
a five (5) slot extrusion die with the same composition being
extruded through the central three slots to essentially form a
uniform core layer. It should be understood that in accor-
dance with this invention a three slot extrusion die could be
employed to form the central core and the outer skin layers,
respectively.

[0045] The presently preferred formulation of each of the
laminates 12, 14 is a follows:

[0046] Core layers 16, 16' (formed through 3 of the
slots)}—about 98.9%, by weight, based on the weight of the
core layer, of a propylene homopolymer sold by Lyondell-
basell in Geelong, Victoria, Australia under the designation
Lyondellbasell HP 516 J, and about 1.1%, by weight, based
on the weight of the core layer, of a slip/antistatic master-
batch including erucamide and ethoxylated amine; sold
under the designation Ampacet Grade 50860K, manufac-
tured by Ampacet in Rayong 21140 Thailand. As noted
earlier, this Ampacet masterbatch includes, by weight, 4%
erucamide, 4% ethoxylated amine and 8% glycerol mono
stearate in 84% polypropylene homopolymer.

[0047] Top outer layers 18, 18'—propylene/ethylene
copolymer wherein the ethylene content is present in a
weight percent of about 4%. A representative C2C3 copo-
lymer employed in this invention is supplied under the
designation Ineos KS414 by Ineos Olefins and Polymers
Europe, located in Brussels Belgium and identified earlier in
this application

[0048] Bottom outer layers 20, 20'—75%, by weight, of a
matte masterbatch blended with 25%, by weight of a C2C3
copolymer, such as the Ineos KS414 copolymer described
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earlier herein. A preferred matte masterbatch is sold under
the designation Tosaf MTOS523DP by Tosaf Compounds Ltd
of Kfar-Yona, Israel.

[0049] In the most preferred embodiment of this invention
the thickness of each of the core layers 16, 16' is 26 microns;
the thickness of each of the top layers 18, 18' is 1 micron and
the thickness of each of the bottom layers 20, 20' is 3
microns.

[0050] In the preferred construction each of the outer
surfaces of each of the laminates 12, 14 are oxidatively
treated; preferably by corona treatment. The treatment
makes the surfaces more receptive to printing, metallizing
and also adhesively bonding the laminates together to form
the film 100.

[0051] As noted earlier, in the most preferred embodiment
of this invention the laminates 12, 14 preferably are formed
on the same extrusion equipment with the same settings;
most preferably from the same extrusion run. Therefore,
when the top surface 18' of laminate 14 is adhesively bonded
to the metal layer 22 adhered to the top surface 18 of the
laminate 12 any curling of each of the laminates 12, 14 will
be in the same direction, as formed, and when bonded to
each other as described above any curl will be in the
opposite directions and tend to nullify, or cancel each other.
[0052] The most preferred adhesive for bonding the lami-
nates 12, 14 together is a solventless adhesive and the
bonding generally is provided by a contract laminator that
acquires the laminates from a film manufacturer, such as
Taghleef.

[0053] In addition to curl, another key parameter that
needs to be minimized is static. The present formulation, as
noted earlier, contains antistatic agents at a carefully con-
trolled quantity which provides antistatic effect without
affecting print performance. However, in accordance with
this invention additional static controls are provided on the
laminator to provide for successful converting by sheet-fed
printers. Specifically, an AC static bar was fitted on the
laminator; successfully eliminating static charge.

[0054] Post lamination, rolls in accordance with this
invention were conditioned for 4-7 days in a temperature
controlled environment of 40° C. to enable adhesive to cure.
Post cure, the rolls were slit to a desired width, packed and
then dispatched to the sheet-fed printer. No additional static
control was required during the slitting operation under
current set-up, but this may be required if done elsewhere.
[0055] It should be noted that the principal benefits of this
invention are in the formation of in-mold labels that are
printed with visible indicia on sheet fed printers. It is the
requirement of obtaining acceptable printing on the labels
through sheet-fed printers that makes curl and antistatic
control so important. In addition, providing a matte surface
on both the print side and the container engaging surface of
the in-mold label enhances both the print quality and the
retention of the label to a molded article.

[0056] In accordance with this invention print and bond
receptivity are enhanced by the oxidative treatment of the
opposed matte surfaces 20, 20'; preferably by corona treat-
ment.

[0057] Initial test results show that the application of the
in-mold, metallized label 10 of this invention to a molded
plastic container improves the barrier of that container to
both moisture and oxygen.

[0058] Although the present invention has been described
in connection with preferred embodiments thereof, it will be
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appreciated by those skilled in the art that additions, modi-
fications, substitutions and deletions not specifically
described may be made without departing from the spirit and
scope of the invention defined in the appended claims. For
example, although the multi-layer structures 12, 14 had been
described as three layer films, it is to be understood that
multi-layer structures having additional layers, such as addi-
tional polymer layers, tie layers, etc. are also within the
scope of the present invention. In other words, the number
of layers in each of the structures does not constitute a
limitation on the broadest aspects of this invention.

What is claimed is:

1. A multilayer, metallized, laminate film employed to
form in-mold labels, said laminate film including first and
second extruded multilayer structures, said first and second
extruded multilayer structures each including a polymer core
layer and first and second outer polymer layers on opposed
sides of the core layer and being thinner than said core layer,
each of said first and second outer polymer layers of each
multilayer structure including an outer surface;

a thin coating of a metal layer on the outer surface of an
outer layer of one of said first and second extruded
multilayer structures;

an adhesive layer bonding the first and second extruded
multilayer structures together through said metal layer
to form a bonded interface, said bonded interface being
free of printed indicia providing any product informa-
tion;

at least one of said multilayer structures being clear for
providing visibility through the thickness thereof to
permit viewing of at least a portion of the coating of the
metal layer, and

printed indicia providing product information on a surface
of an outer polymer layer constituting an outer surface
of the laminate film.

2. The multilayer, metallized, laminate film of claim 1,
wherein said adhesive layer bonds said metal layer to the
outer surface of an outer layer on the other of said first and
second extruded multilayer structures.

3. The multilayer, metallized, laminate film of claim 1,
where both said first and second multilayer structures are
clear.

4. The multilayer, metallized, laminate film of claim 1,
wherein one of said multilayer structures is opaque.

5. The multilayer, metallized, laminate film of claim 1,
wherein said core layer and first and second outer polymer
layers of each of said first and second multilayer structures
are coextruded.

6. The multilayer, metallized, laminate film of claim 1,
wherein at least one of the outer surfaces of said film is a
matte surface.

7. The multilayer, metallized, laminate film of claim 1,
wherein both outer surfaces of said film are matte surfaces.

8. The multilayer, metallized, laminate film of claim 1,
wherein the composition of the layers in the first multilayer
structure being the same as corresponding layers in the
second multilayer structure.

9. The multilayer, metallized, laminate film of claim 1,
wherein said first and second multilayer structures each are
coextruded on the same extrusion line and are formed with
substantially the same settings on said line.

10. The multilayers, metallized, laminate film of claim 1,
wherein each of said extruded multilayer structure is biaxi-
ally oriented.
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11. The multilayer, metallized, laminate film of claim 1,
wherein the core layer of each of said multilayer structures
has a thickness in the range of 25-27 microns, the top layer
of each of said multilayer structures has a thickness of 0.5-2
microns and the bottom layer of each of said multilayer
structures has a thickness of 1.5-5 microns.

12. A multilayer, metallized, laminate film including first
and second extruded multilayer structures, said first and
second extruded multilayer structures each including a poly-
mer core layer and first and second outer polymer layers on
opposed sides of the core layer and being thinner than said
core layer, each of said first and second outer polymer layers
of each multilayer structure including an outer surface;

said first and second multilayer structures being attached
to each other through a bonded interface free of any
printed indicia providing product information; said
bonded interface including a thin metal layer on an
outer surface of said first extruded multilayer structures
and an adhesive layer bonding the metal layer to the
second extruded multilayer structure;

at least one of said first and second multilayer structures
being clear for providing visibility through the thick-
ness thereof to permit viewing of at least a portion of
the coating of the metal layer, and

printed indicia providing product information on a surface
of an outer polymer layer constituting an outer surface
of the laminate film.

13. An in-mold label including extruded first and second
multilayer structures, said first and second extruded multi-
layer structures each including a polymer core layer and first
and second outer polymer layers on opposed sides of the
core layer and being thinner than said core layer, each of said
first and second outer polymer layers of each multilayer
structure including an outer surface;

a thin coating of a metal layer on the outer surface of an
outer layer of one of said first and second extruded
multilayer structures;

an adhesive layer bonding said first and second multilayer
structures together through said metal layer for provid-
ing a bonded interface, said bonded interface being free
of printed indicia providing product information,

at least one of said multilayer structures being clear for
providing visibility through the thickness thereof to
permit viewing of at least a portion of the coating of the
metal layer, and

printed indicia providing product information on a surface
of an outer polymer layer constituting an outer surface
of the in-mold label.

14. The in-mold label of claim 13, said adhesive layer
bonding the metal layer to an outer surface of the other
multilayer structure.

15. An in-mold label including extruded first and second
multilayer structures, said first and second extruded multi-
layer structures each including a polymer core layer and first
and second outer polymer layers on opposed sides of the
core layer and being thinner than said core layer, each of said
first and second outer polymer layers of each multilayer
structure including an outer surface;
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said first and second multilayer structures being attached
to each other through a bonded interface free of printed
indicia including product information; said bonded
interface including a thin metal layer on an outer
surface of said first extruded multilayer structure and an
adhesive layer bonding the first and second extruded
multilayer structures together through said metal layer;

at least one of said first and second multilayer structures
being clear for providing visibility through the thick-
ness thereof to permit viewing of at least a portion of
the coating of the metal layer, and

printed indicia including product information on a surface

of an outer polymer layer constituting an outer surface
of the in-mold label.

16. The in-mold label of claim 13, wherein an outer
surface of at least one outer polymer layer of the in-mold
label is a matte surface.

17. The in-mold label of claim 13, wherein both outer
surfaces of the in-mold label are matte surfaces.

18. The in-mold label of claim 13, wherein the printed
indicia is on an outer surface adapted to engage an inner
mold surface during the formation of a molded article.

19. The in-mold label of claim 13, wherein a clear,
protective layer is applied over the printed indicia and
engages an inner mold surface during the formation of a
molded article.

20. The in-mold label of claim 13, wherein the compo-
sition of the layers in the first multilayer structure being the
same as corresponding layers in the second multilayer
structure.

21. The in-mold label of claim 13, wherein said first and
second multilayer structures each are formed from multi-
layer films coextruded on the same extrusion line with
substantially the same settings on said line.

22. The in-mold label of claim 13, wherein each of said
extruded multilayer structures is biaxially oriented.

23. The in-mold label of claim 13, wherein the core layer
of each of said multilayer structures has a thickness in the
range of 25-27 microns, the top layer of each of said
multilayer structures has a thickness of 0.5-2 microns and
the bottom layer of each of said multilayer structures has a
thickness of 1.5-5 microns.

24. A method of applying the in-mold label of claim 13 to
a molded article during the molding operation including the
steps inserting the in-mold label in a mold with the printed
surface of the in-mold label facing and contiguous to a
surface of the mold defining a cavity in which the article is
to be molded and with the opposed outer surface of the
in-mold label facing the mold cavity of the mold and
molding an article into engagement with surfaces defining
the mold cavity and into bonding engagement with the
in-mold label.

25. The method of claim 24, wherein the molded article
is an injection molded article.

26. The method of claim 24, wherein multilayer structures
contiguous to the surface of the mold is the clear structure.
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