(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/033067 Al

7 March 2013 (07.03.2013) WIPO I PCT

(51) International Patent Classification: (74) Agents: GRECI, Marcia, T. et al.; Avery Dennison Cor-
B32B 27/08 (2006.01) GO9F 3/02 (2006.01) poration, 8080 Norton Parkway, 22-D, Mentor, OH 44060

(21) International Application Number: (US).
PCT/US2012/052616 (81) Designated States (unless otherwise indicated, for every
. . kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, 151", AU, Ag, BA, BB, BG, BH), BN, BR, BW, BY,
28 August 2012 (28.08.2012) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
61/529,895 31 August 2011 (31.08.2011) Us NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
(71) Applicant (for all designated States except US): AVERY TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

DENNISON CORPORATION [US/US]; 150 N. Orange ZW.

Grove Blvd., Pasadena, CA 91103 (US). L

(84) Designated States (uniess otherwise indicated, for every
(72) Inventors; and kind of regional protection available): ARIPO (BW, GH,
(75) Inventors/Applicants (for US ornly): SHIH, Frank, Y. GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

[US/US]; C/o Avery Dennison Corporation, 150 N. Orange
Grove Blvd., Pasadena, CA 91103 (US). VANMARCKE,
Ben [BE/US]J; C/o Avery Dennison Corporation, 150 N.
Orange Grove Blvd., Pasadena, CA 91103 (US). MAL-
LYA, Prakash [US/US]; C/o Avery Dennison Corpora-
tion, 150 N. Orange Grove Blvd., Pasadena, CA 91103
(US). CHACKO, Sujith [IN/US]; C/o Avery Dennison
Corporation, 150 N. Orange Grove Blvd., Pasadena, CA
91103 (US). SRIVATSAN, Nagarajan [IN/US]; C/o
Avery Dennison Corporation, 150 N. Orange Grove Blvd.,
Pagsadena, CA 91103 (US). SCHUT, Johannes [NL/NL];
C/o Avery Dennison Corporation, 150 N. Orange Grove
Blvd., Pasadena, CA 91103 (US). SCHNEIDER, Robert,
W. [US/US]; C/o Avery Dennison Corporation, 150 N. Or-
ange Grove Blvd., Pasadena, CA 91103 (US). REEK-
MANS, Steven [BE/NL]; C/o Avery Dennison Corpora-
tion, 150 N. Orange Grove Blvd., Pasadena, CA 91103
(US).

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: LAMINATE COMPOSITION, FILM AND RELATED METHODS

/

100

120

FIG.

1

(57) Abstract: An environmentally friendly laminate structure that provides improved print properties, wherein the laminate struc-
ture comprises a print film and an overlaminate film. The print film includes a print layer and a support layer. In one embodiment the
print film further comprises an adhesive layer. In another embodiment the print film even further comprises a release liner. The print
O layer comprises a polymeric material and a silicone additive. The overlaminate material comprises a polymeric material. The over -
laminate material may further comprise a functional material.

2013/033067 A1 I 000 I AOESO00 0 0 OO 0 00

W



WO 2013/033067 PCT/US2012/052616

LAMINATE COMPOSITION, FILM AND RELATED METHODS

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims the benefit of U.S. Provisional Application Ser. No. 61/529,895
filed August 31, 2011 and titled “Laminate Composition, Film and Related Methods,” which is
incorporated by reference herein in its entirety. This application is a continuation-in-part of
International Patent Application No. PCT/US08/84812, filed on November 26, 2008, which is a
continuation-in-part of International Patent Application No. PCT/US2008/069706, each of which are
incorporated herein by reference in its entirety. This application is also a continuation-in-part U.S.
Patent Application Ser. No. 13/040,642, filed March 4, 2011, which claims priority to Provisional Patent
Application 61/310,378, filed March 4, 2010, each of which are incorporated herein by reference in its

entirety.

TECHNICAL FIELD
[0002] The present invention relates to adhesive and non-adhesive articles and methods of making the
same. The articles may be used in a variety of applications including, for example, signs, graphics, wall

covering, pressure sensitive products, and the like.

BACKGROUND

[0003] Vinyl films plasticized with plasticizers have been used for many years in adhesive labels, tapes,
and decorative sheets. Vinyl films, particularly polyvinyl chloride (PVC) films, have had wide acceptance
for such applications because, among other things, they are inexpensive and weather resistant and can

be colored easily with pigments and dyes. In addition, plasticized polyvinyl chloride (PVC) has had
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particularly wide acceptance because its properties can be modified over a wide range by the
incorporation of plasticizers. These films have been used in various graphic applications with success.
[0004] PVC films have been widely used in a number of promotional and advertising campaigns, such as
outdoor graphics applications in the past. Such applications include signs, banners, fleet marketing
graphics, architectural and wall covering, consumer product labeling, and other pressure sensitive
products. Currently, there is a movement to reduce or even eliminate PVC-based products from the
consumer marketing, promotional, and advertising product streams based on increased awareness in
recent years of PVC’s potential impact on both the environment and health.

[0005] Films for outdoor marketing and graphics applications ideally should have at least some of the
following properties: printability, durability, color retention or fastness, weather-ability, resistant to mild
chemicals and cleaners, dimensionally stable, tear resistance and scratch resistance. Conformability and
proper mechanical properties such as tensile elongation, stress and relaxation properties and tensile
strength are also beneficial for the application process. A non-conformable film, i.e., a film that does
not have sufficient elongation or flexibility, may not follow the contour of the substrate or surface to
which it is applied, which creates bubbles or gaps between the surface and the film. Insufficient
elongation properties may make the film hard to apply over a surface, e.g., those surfaces that have
curves, angles, corrugations, ridges, and other non-planar configurations. Too much elongation,
however, may allow the film to deform during application and causing a distortion of the printed indicia.
Films with a low tensile strength may cause the film to break easily when being stretched such as when
the film is being applied to a non-planar surface.

[0006] The desirable functional features of such laminates include the ability to readily hand-peel the
adhesive containing film off from the release liner and apply on to a variety of substrates during hot or
cold seasons; conform well over rivets and corrugation (to look as though the graphics containing

laminate signs were painted); allow for the ability to reposition the laminate by minimizing initial
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adhesion to substrate; minimize or eliminate trapping of air bubbles during application to substrates;
offer excellent compatibility with various printing techniques as well as good reception to various type
of printing inks; tolerate a wide variation in outdoor weather conditions such as rain, solar irradiation,
winter as well as summer temperatures; remove cleanly when desired from the side of these vehicles
without leaving adhesive residue or film breaking due to becoming brittle and offer sufficient adhesion
to various metal and painted and plastic substrates over a wide range of temperatures spanning from
summer to winter months. Obtaining all the desirable product attributes successfully within a laminate
is, therefore, quite a challenge that requires the skillful combination of facestock, adhesive and release
liner with optimum requisite properties.

[0007] Vinyl films have been useful in graphic and wall covering applications because of their superior
flexibility and conformability. The halogen-containing materials such as PVC, however, have generally
been recognized as producing undesirable by-products when burned. Further, many environmentally
friendly, non-PVC films, have demonstrated good durability and/or scratch resistance marketplace.
[0008] As new PVC replacement films are being developed, some of the films have superior
performance in one area, such as printability, but lack adequate functionality with respect to the other
properties such as the outdoor durability to make the films acceptable for the demanding advertising
and promotional market. One possible way to resolve the foregoing problem is to use a multi-layer film
laminate with each layer providing one or more of the desired properties so that the laminate has all the
desired properties that are needed.

[0009] When used as the outermost protective layer in a film laminate, or simply used as a protective
film for a given surface, good outdoor durability and, in many cases, optical transparency is also required

so the indicia on an underneath printable layer can be visible.
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SUMMARY

[0010] In one aspect, the present invention provides an environmentally friendly laminate structure
having improved properties such as improved print properties, structural properties, or both. The
laminate structure may exhibit good durability, scratch resistance, high quality printability while also
being environmentally friendly, excellent conformability and repositionability characteristics, or any
combination thereof.

[0011] In one aspect, the present invention provides a laminate structure comprising a print film
comprising a print layer, the print layer comprising an emulsion polymer chosen from a vinyl acetate
containing polymer, a blend of vinyl acetate with vinyl acetate ethylene, an all acrylic formulation, a
vinyl acetate ethylene emulsion, a vinyl acetate homopolymer, vinyl acetate copolymer, a mixture of
vinyl acetate homopolymer and vinyl acetate copolymer, an acrylic copolymer or its mixture with a vinyl
acetate ethylene copolymer, a vinyl acetate ethylene and acrylic hybrid, a polyurethane containing
polymer, a mixture of an acrylic copolymer with a polyurethane containing polymer, or a combination of
two or more thereof; and an overlaminate film overlying an upper surface of the print film, the
overlaminate film comprising a polymer chosen from a polyurethane, a polyurethane acrylic copolymer,
a polyurethane-acrylic blend, a urethane-acrylic hybrid copolymer, an acrylic copolymer, mixture of
acrylics, or a combination of two or more thereof.

[0012] In another aspect, the present invention provides a self adhesive laminate structure comprising
a print film comprising (1) an adhesive layer, (2) a support layer disposed over the adhesive layer, and
(3) a print layer disposed over the support layer, the support layer comprising a cross-linkable vinyl
acetate copolymer, a VAE emulsion, a polyurethane emulsion, an acrylic latex, or a combination of two
or more therof; the print layer comprising a vinyl acetate containing polymer, a blend of vinyl acetate
with vinyl acetate ethylene, an all acrylic formulation, a vinyl acetate ethylene emulsion, a vinyl acetate

homopolymer, vinyl acetate copolymer, a mixture of vinyl acetate homopolymer and vinyl acetate



WO 2013/033067 PCT/US2012/052616

copolymer, an acrylic copolymer or its mixture with a vinyl acetate ethylene copolymer, a vinyl acetate
ethylene and acrylic hybrid, a mixture of an acrylic copolymer with a polyurethane containing a polymer,
a polyurethane containing polymer, an acrylic copolymer emulsion, or a combination of two or more
thereof; and an overlaminate film overlying the print film, the overlaminate film comprising (1) a top
layer comprising a polyurethane, a polyurethyane-acrylic copolymer, a polyurethane-acrylic blend, a
urethane-acrylic hybrid polymer, or a combination of two or more thereof, and (2) a bottom layer
comprising a non-PVC based polymer.

[0013] In one aspect, the laminate structure includes the print layer comprises a polymeric film doped
with a low surface energy additive such as, for example, a silicone material. A polymeric print film doped
with a silicone additive has been found to provide a film exhibiting excellent print characteristics over a
wide array of printing techniques and technologies.

[0014] In one embodiment the print film further comprises an adhesive layer.

[0015] The overlaminate material comprises a polymeric material. The overlaminate material may
further comprise a functional material. The print film and the overlaminate film may be formed from
non-PVC materials. The combination of the print film and the overlaminate provide a laminate structure
exhibiting excellent printing characteristics as well as good conformability, durability, and
repositionability characteristics such that the laminates are well suited for use in graphics applications.
[0016] In another aspect, the present invention provides, a method for making a laminate structure
comprising forming a print layer onto a substrate from a print layer composition comprising a polymer
material chosen from a vinyl acetate containing polymer, a blend of vinyl acetate with vinyl acetate
ethylene, an all acrylic formulation, a vinyl acetate ethylene emulsion, a vinyl acetate homopolymer,
vinyl acetate copolymer, a mixture of vinyl acetate homopolymer and vinyl acetate copolymer, an acrylic
copolymer or its mixture with a vinyl acetate ethylene copolymer, a vinyl acetate ethylene and acrylic

hybrid, a polyurethane containing polymer, a mixture of an acrylic copolymer with a polyurethane
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containing a polymer, or a combination of two or more thereof; forming a support layer over a surface
of the print layer from a support layer composition; and laminating an overlaminate film to an upper

surface of the print layer.

DESCRIPTION OF THE DRAWINGS

[0017] Objects and advantages together with the operation of the invention may be better understood
by reference to the following detailed description taken in connection with the following illustrations,
wherein:

[0018] FIG. 1is a cross-sectional view of a laminate structure in accordance with an embodiment of the
invention;

[0019] FIG. 2 is a cross-sectional view of an embodiment of a print film for use in a laminate structure in
accordance with embodiments of the invention;

[0020] FIG. 3 is a cross-sectional view of a laminate structure in accordance with aspects of the
invention;

[0021] FIG. 4 is a cross-sectional view of an embodiment of a laminate structure comprising a
functional coating overlying the overlaminate film;

[0022] FIG. 5 is a cross-sectional view of a laminate structure in accordance with an embodiment of the
present invention;

[0023] FIG. 6 is a cross-sectional view of an embodiment of an overlaminate film suitable for use in a
laminate structure in accordance with aspects of the present invention; and

[0024] FIG. 7 is a cross-sectional view of one embodiment of a graphic laminate structure in accordance

with aspects of the invention.
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DETAILED DESCRIPTION

[0025] Reference will now be made in detail to exemplary embodiments of the present invention,
examples of which are illustrated in the accompanying drawings. It is to be understood that other
embodiments may be utilized and structural and functional changes may be made without departing
from the respective scope of the invention. Moreover, features of the various embodiments may be
combined or altered without departing from the scope of the invention. As such, the following
description is presented by way of illustration only and should not limit in any way the various
alternatives and modifications that may be made to the illustrated embodiments and still be within the
spirit and scope of the invention.

[0026] The present invention provides various compositions, films made from the compositions, film
laminates, and related methods of making and using the compositions and laminates.

[0027] FIGS. 1-6 represent non-limiting embodiments of laminate films and component layers and
structures for use in such films in accordance with aspects of the present invention. The present
invention provides, in one aspect, a laminate structure 100 comprising a print film 110 and a protective
layer 120 overlying the print film (FIG. 1). As used herein, a protective layer (e.g., layer 120) may also be
referred to as an overlaminate film. The print film 110 may exhibit excellent properties including, but
not limited to, good printability, excellent print receptivity to various printing materials, conformability,
low shrinkage, durability, and combinations of two or more thereof. The print film 110 comprises a
material receptive to an ink or other material suitable for forming an image.

[0028] It will be appreciated that the print film 110 and overlaminate film 120 may each be comprised
of one, two or more layers. In one embodiment, as shown in FIG. 2, a print film 110 may comprise a
print layer 112 and a support layer 114 disposed on a bottom surface of the print layer 112. The print
layer comprises and upper surface (also referred to herein as a print surface) that is adapted to receive

an ink or suitable print material for forming an image on the print surface.
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[0029] As shown in FIG. 3, the multi-layer print film of FIG. 2 may be incorporated into the laminate
structure 100 to provide a laminate structure 100 having a print film 110 comprising a print layer 112
and a support layer 114 where the overlaminate 120 is disposed on an upper surface of the print layer
112. An overlaminate adhesive layer 126 is disposed on the overlaminate film 120 to enable the
overlaminate film 120 to be laminated to the print film 110. Examples of the overlaminate adhesive
layer include, but are not limited to, pressure sensitive adhesives. As also shown in FIG. 3, the print film
110 may further comprise an adhesive layer 116 disposed on a bottom surface of the support layer 114.
[0030] FIG. 4 shows another embodiment of a laminate structure 100 having a print film 110, an
overlaminate film 120 and a functional coating 130 disposed about an upper surface of the overlaminate
film 120.

[0031] FIG. 5 shows an embodiment of a laminate structure 100 having a print film 110, an
overlaminate film 120, a functional coating 130, and a release liner 140, wherein the print film
comprises a print layer 112, a support layer 114, and an adhesive layer 116. While not shown in FIGS. 1
or 5, it will be appreciated that the laminate may include any tie layers or adhesive layers as desired to
adhere adjacent layers to one another. For example, the overlaminate film may include an adhesive
layer on a lower surface thereof to facilitate laminating the overlaminate film to the print film.

[0032] FIG. 6 is an embodiment of an overlaminate film 120 that may be used in a laminate in
accordance with the present invention including, but not limited to, the embodiments illustrated in
FIGS. 1, 3, 4, and 5. The overlaminate film 120 in FIG. 6 comprises a top layer 122 and a bottom layer
124 disposed on a bottom surface of the top layer 122.

[0033] FIG. 7 is another embodiment of a laminate in accordance with aspects of the present invention.
Laminate 100 includes a print film 110 and an overlaminate film 120 disposed over an upper surface of
the print film. Print film 110 comprises a print layer 112, a support layer 114 disposed on a lower surface

of print layer 112, and an adhesive layer 116 disposed on a lower surface of the support layer 114.
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Overlaminate film 120 comprises an upper layer 122, a bottom layer 124 disposed on a lower surface of
upper layer 122, and an adhesive layer 126 disposed on a lower surface of the bottom layer 124. The
overlaminate film 120 is laminated or bonded to the print film via adhesive layer 126. The film further
includes a removable release liner 140 covering the adhesive layer 116, and which may protect the
adhesive layer 116 during storage and until the laminate is ready for application to a surface.

[0034] The print layer 112 is a film formed from a polymer or emulsion composition comprising a vinyl
acetate containing polymer, a blend of vinyl acetate with vinyl acetate ethylene (“VAE”), an all acrylic
formulation, a VAE emulsion, a vinyl acetate homopolymer, a vinyl acetate copolymer, a mixture of a
vinyl acetate homopolymer and a vinyl acetate copolymer, an acrylic copolymer, a mixture of an acrylic
copolymer with a VAE copolymer, a VAE and acrylic hybrid, a mixture of an acrylic copolymer with a
polyurethane containing a polymer, a polyurethane containing polymer, and combinations two or more
thereof. Non-limiting examples of suitable polymeric materials for the print layer include acrylic resins
such as those sold under the trade name Rhoplex, available from Dow, and Hycar resins available from
Lubrizol.

[0035] In one embodiment, the carboxyl containing components of the print layer are crosslinkable
using polyaziridine, for example, CX-100 from DSM NeoResins. The hydroxy containing components are
crosslinkable using polyaziridine or melamine formaldehyde, e.g. CYMEL 385 from Cytec Industries Inc.
Other crosslinkers known to the skilled in the art can also be used to cross link the print layer
components such as, but not limited to, polyisocyanate.

[0036] In one embodiment, the print film or the print layer may comprise a small amount of vinyl halide
polymer or copolymer. The amount of polyvinyl halide or its copolymer incorporated in to the print film
or print layer may be chosen as desired for a particular purpose or intended use. In one embodiment,
polyvinyl halide or its copolymer may be added to the print layer in a concentration sufficient to

enhance certain properties of the print layer such as the printability, flexibility, conformability, and
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durability. Examples of suitable vinyl halides polymer or its copolymer include, but are not limited to,
polyvinyl chloride, vinyl acetate ethylene vinyl chloride terpolymer, and polyvinylidene chloride
copolymer. In one embodiment, the print film (or the print layer) may comprise up to about 90% by
weight of a vinyl halide.

[0037] In another embodiment, the print layer may be provided such that the vinyl halide
concentration is limited to correspond with “green” initiatives to reduce the use of vinyl halides and
provide environmentally friendly laminates. In one embodiment the concentration of vinyl halide in the
polymeric material is less than 15%. In another embodiment the concentration of vinyl halide in the
polymeric material is less than 10%. In another embodiment the concentration of vinyl halide in the
polymeric material is less than 5%. In one embodiment, the polymeric material is substantially free of
vinyl halides.

[0038] In one embodiment, the print layer comprises a low surface energy additive. Doping the print
layer with a low surface energy additive, such as a silicone material, provides the print layer with
improved properties including printability by a wide range of print technologies, uniform printing
quality, without negatively impacting other physical or mechanical properties of the film such as low
shrinkage, conformability, and durability. Suitable low surface energy materials for the print layer
include, but are not limited to, fluorinated compounds and silicone-containing materials. In one
embodiment, the low surface energy material is a silicone-containing material chosen from a high MW
silicone dispersion with silanol functional group, multifunctional self crosslinkable water soluble
siloxane, polydimethyl siloxane emulsion, or combinations of two or more thereof. The low surface
energy additives, such as the silicone-containing additives, may be blended with or grafted onto the
polymeric material of the print layer. Examples of silicone additives that may be included in the print
layer include, but are not limited to, Silres BS 4004, Silres BS 50, Silres BS 3003, Silres Creme N, Silres BS

1001, Silres MP 50 E, Silres BS 2002, Silres BS 54, Silres BS 45, Silres BS 43 N, Silres BS 1306, Silres BS 29,
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Silres BS 1042 (reactive PDMS), Silres BS Creme C, Silres BS 46, and Silres BS 1006 from Wacker Chemie
AG. Other examples of silicone additives that may be included in the print layer include, but are not
limited to, aqueous dispersions comprising blends of silicones and fluoro-oligomers or polymers and
aqueous dispersions of fluoro-oligomers or polymers.

[0039] In one embodiment, the print layer may comprise silicone of 3% atomic weight on the surface of
the print layer. In one embodiment, the concentration of surface Si atoms is about 4 atomic % or
greater. In another embodiment, the concentration of surface Si atoms is about 5 atomic % or greater.
In still another embodiment, the concentration of surface Si atoms is about 10 atomic % or greater. In
one embodiment, the concentration of surface Si atoms is about 3 atomic % to about 15 atomic %. In
one embodiment, the concentration of surface Si atoms is about 4 atomic % to about 12 atomic %. In
one embodiment, the concentration of surface Si atoms is about 5 atomic % to about 10 atomic %.
[0040] In one embodiment the print layer comprises about 0.1-20% by weight of silicone. In another
embodiment the print layer comprises about 2-15% by weight of silicone. In another embodiment the
print layer comprises about 5-10% by weight of silicone. In another embodiment the print layer
comprises about 0.1-5% by weight of silicone. In another embodiment the print layer comprises about
1% by weight of silicone. In another embodiment the print layer comprises about 5% by weight of
silicone. In another embodiment the print layer comprises about 10% by weight of silicone. In another
embodiment the print layer comprises about 15% by weight of silicone. In another embodiment the
print layer comprises about 20% by weight of silicone. Here, as elsewhere in the specification and
claims, numerical values may be combined to form additional or non-discloses ranges.

[0041] In another embodiment, the print layer may further comprise other additives as desired for a
particular purpose or intended use. Examples of other additives include, but are not limited to, a
pigment, a surfactant, a dispersant, a wetting agent, a plasticizer, a defoamer, a coupling agent, thermal

stabilizer, a solvent, coalescing agents, a UV absorber, a fire retardant, a light stabilizer and

11
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combinations of two or more thereof. In one embodiment, the print layer may comprise a pigment such
as, for example, titanium dioxide (TiO,), latex such as ROPAQUE OP-96 or ULTRA-OPAQUE, available
from Dow. In another embodiment, pigment like TiO, may not be included if a clear film is desired. In a
further embodiment, CYMEL 385 by Cytec Industries Inc. of West Paterson, New Jersey can be used as a
cross-linker to increase the tensile strength of the film. In another embodiment used for nonprinting
applications, wax emulsion, e.g., MICHEM GUARD 55 from Michelman of Cincinnati, Ohio, can be added
to any of the above ten embodiments of composition and film, thereby providing the property of ease-
of-cleaning to the film. In yet another embodiment, wax emulsion, e.g., MICHEM EMULSION 47950
from Michelman can be added to any of the above ten embodiments of composition and film of the
present invention, and the manufactured film can be useful for anti-graffiti applications.

[0042] Images may be printed or imaged on the by any method known in the art. Examples of printing
or imaging images on the print layer include, but are not limited to, conventional methods such as by ink
jet, screen printing, thermal transfer printing, sublimation printing, and electrostatic printing
technologies. Examples of suitable inks include, but are not limited to, latex inks, UV inks, eco-solvent
inks, solvent inks. Examples of suitable screen inks include, but are not limited to, solvent screen and UV
screen.

[0043] As previously described, the print film may comprise a support layer disposed on a bottom
surface of the print layer. Examples of materials used in the support layer 114 include, but are not
limited to, emulsions of cross linkable vinyl acetate copolymer with a VAE, a polyurethane, neoprene,
Buna-N rubber, fluro elastomers, SBR rubber, natural rubber, butyl isobutylene/isoprene rubber,
urethane, an acrylic polymer, or a combination of two or more thereof. Examples of suitable materials
include, VAE resins such as VINAC resins from Celanese, and VINNAPAS resins from Wacker..

[0044] The adhesive layer, is not particularly limited, but may comprise any suitable adhesive material

such as, but not limited to, petroleum based adhesive, or renewable bio-based adhesive; a pressure
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sensitive adhesive, glue, or hotmelt; solvent, emulsion, UV curable, or radiation curable; high solid,
permanent, removable or any other type of adhesives. The adhesive layer may be pattern coated, slot
die, curtain coating, and may be selected for particular properties such as permanent adhesion,
removability or repositionability and the like.

[0045] The adhesive may be random copolymer adhesives or block copolymer adhesives. Random
copolymer adhesives include those based upon acrylic and/or methacrylic copolymers, a-olefin
copolymers, siliconee copolymers, chloroprene/acrylonitrile copolymers, and the like. Block copolymer
adhesives including those based upon linear block copolymers (i.e., A-B and A-B-A type), branched block
copolymers, star block copolymers, grafted or radial block copolymers, and the like, and natural and
synthetic rubber adhesives. A description of useful pressure sensitive adhesives can be found in
Encyclopedia of Polymer Science and Engineering, Vol. 13. Wiley-Interscience Publishers (New York,
1988). Additional descriptions of useful pressure sensitive adhesives can be found in Encyclopedia of
Polymer Science and Technology, Vol. 1, Interscience Publishers (New York, 1964).

[0046] Examples of halogen-free adhesives include, but are not limited to, acrylic adhesives such as a
hot-melt acrylic adhesive and a water-based latex acrylic adhesive. Other halogen-free adhesives include
hot-melt rubber adhesive, siliconee adhesive, thermoplastic elastomers, other halogen-free adhesives
known in the art, and any combination of any of these in any proportion.

[0047] Examples of suitable bio-based adhesives include, but are not limited to, the adhesives disclosed
in U.S. Patent App. No. 12/599,693, which is incorporated herein by reference in its entirety.

[0048] In one embodiment, the adhesive may be configured with a lower surface that is patterned with
a plurality of non-adhesive regions and/or configured with a plurality of channels to provide air egress
pathways. Such adhesive configurations provide an adhesive having a sufficiently low initial tack that
aids in repositioning of the laminate. Examples of suitable patterned adhesive layers include, but are not

limited to, adhesive layer configurations such as those described in U.S. Patent Nos. 6,630,049,
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7,332,205, and 7,344,618, and U.S. Patent Application Ser. No. 11/757,535, each of which is
incorporated herein by reference in its entirety.

[0049] In another embodiment, the adhesive may be an activatable adhesive. An example of an
activatable adhesive is an adhesive that is not tacky before activation but becomes tacky upon activation
as listed in International Patent Application No. PCT/US2010/047428 which is incorporated herein by
reference in its entirety. In another embodiment, the adhesive may also further be debonded on
demand as disclosed in International Patent Application No. PCT/US2010/032610 which is incorporated
herein by reference in its entirety.

[0050] It will be appreciated that each of the above described adhesives may be provided as solvent
based, emulsions, hotmelt adhesives, UV curable, or radiation curable. Additionally, each of the
adhesives may be made removable or permanent. The system and performance characteristic of the
adhesives may be selected as desired for a particular purpose or intended use.

[0051] In one embodiment the laminate structure 100 may also comprise a release liner 140 placed on
the print film 110, as shown in FIG. 5. When adhesives are used, a release liner may be used to protect
the adhesive layer from inadvertent contact with unintended surfaces. Any release liner suitable for the
chosen adhesive may be used. For pressure sensitive adhesives, release liners may be coated papers or
films, and super calendared paper, for example. Coating materials suitable for release liners include, for
example, silicone-based and fluorine-based materials, or any other material that has the desired
releasing properties, for example, waxes and carbamates. The release liner is preferably an ultrathin or
ultra light liner having a thickness of less than 1.02 mil (0.026 mm), less than 1 mil (0.0254 mm), less
than 0.8 mil (0.0203 mm), less than 0.6 mil (0.015 mm), less than 0.50 mil (0.013 mm), or equal to or less
than 0.25 mil (0.00626 mm). Such thin liners are commercially available as HOSTAPHAN® polyester film
(e.g., 0.5 mil, 0.0127 mm, tradename 2SLK silicone coated film) sheeting from Mitsubishi Chemical

Company of Tokyo Japan. Another liner material is provided by Avery Dennison Corporation of
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Pasadena, California as a 1.02 mil (0.026 mm) polyester backing sheet with a 1.25 mil (0.032 mm)
adhesive layer.

[0052] In an alternative embodiment, instead of doping the print layer with silicone, the back side of
the release liner is corona treated before the print layer surface comes into contact with the back side of
the release liner upon rolling. Corona treating the back side of the release liner converts free silicone to
silicate which prevents the back side of the release liner from contaminating the print layer surface upon
rolling.

[0053] In one embodiment the print film comprises a print layer and a support layer wherein the print
and the support layers comprise the following: the print layer comprises a blend of two acrylic resins, a
surfactant, a wetting agent, a dispersion agent, a pigment package, a flurosurfactant, a defoamer, an
optical brightener, a thickener, water, a second thickener, and polysiloxane. The support layer
comprises VA copolymer resins, water, a defoamer, and a flurosurfactant.

[0054] The overlaminate film 120 may provide the laminate with a desired level of protection for the
underlying print layer carrying the printed image or graphic display. In a non-limiting example, the
overlaminate film may be used for outdoor graphics applications, advertising, promotions and other
marketing campaigns. The film laminate provides suitable outdoor durability, scratch resistance, gloss,
conformability, tensile elongation and tensile strength.

[0055] The overlaminate film may be formed from any suitable polymeric composition capable of
providing a film having the desired properties. In one embodiment, the overlaminate film is formed
from a non-PVC material for use in such applications. Examples of the overlaminate film are described
in U.S. Patent Application 13/040,642, which is incorporated herein by reference in its entirety.

[0056] In the embodiment shown in FIG. 6, the overlaminate film 120 comprises a top layer 122 and a
bottom layer 124. The top layer may be made of polyurethane, polyurethane-acrylic copolymer,

polyurethane-acrylic blend or polyurethane-acrylic hybrid polymer. The bottom layer may include a
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non-PVC emulsion based polymer. Generally, the non-PVC based polymer may be an emulsion based
polymer, a solvent based polymer, and/or an extruded polymer. In certain embodiments, the non-PVC
based polymer is an acrylic polymer. In one embodiment, the top layer 122 may be a urethane-acrylic
hybrid polymer. In one embodiment, the bottom layer 124 may be a strengthening polymer layer.
[0057] The urethane-acrylic hybrid polymer of the top layer 122 may be a combination of urethane
polymer and acrylic polymer mixed at the molecular level. In order to be environmentally friendly, the
top layer 122 may be created from waterborne dispersions, although other methods for producing the
urethane-acrylic hybrid polymer may also be used. Typically, there are two methods to make such
hybrid polymer dispersions. In a first method, a polyurethane dispersion is prepared. Acrylic monomers
are then added to the polyurethane dispersion. The acrylic polymer is formed in the presence of the
polyurethane dispersion. In a second method, a polyurethane prepolymer is formed. The acrylic
monomers are then added to the prepolymer. The urethane and acrylic polymerizations are completed
concurrently. The methods of making such materials are described, for example, in United States Patent
Nos. 3,684,758; 4,198,330; 4,644,030; and 5,594,065, which are each incorporated by reference herein
in their entireties.

[0058] The urethane-acrylic hybrid polymer dispersions prepared according to the above described
methods have been found to show better mechanical properties when compared to a simple blend of
the two polymers due to the molecular level mixing which occurs through use of the foregoing
processes. In order to make the formulation even more environmentally friendly, that is to reduce the
environmental impact over other preparations, the urethane-acrylic hybrid polymer dispersions can be
further improved to be free of N-methylpyrrolidone (NMP), a component typically used as a processing
solvent in other applications.

[0059] Suitable urethane-acrylic hybrid polymer dispersions for use in the overlaminate film include

those with aliphatic acrylic monomers and aliphatic polyurethane components. As the overlaminate
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film products produced will be used in an outdoor environment, the overlaminate film will be exposed
to moisture, such as dew, rain or snow; temperature deviations; light and other conditions which may
impact the overlaminate film performance. For example, moisture may cause components of the
overlaminate film or images thereon to bleach out or fade, and the overlaminate film itself to whiten.
Therefore, maintaining a proper balance of hydrophilic monomers and other components may be
required in order for this overlaminate film to achieve the required resistance when exposed to such
conditions. The monomers and other components should also be selected so as to be balanced to
achieve the required tensile properties, block resistance, scratch resistance, transparency, and gloss.
For example, the amount of acrylic present in the urethane-acrylic hybrid polymer controls the tensile
properties of this top layer.

[0060] Suitable urethane-acrylic hybrid dispersions for use in the present invention are available under
the trade name HYBRIDUR from Air Products, Allentown, Pennsylvania, including HYBRIDUR 870;
HYBRIDUR 570; HYBRIDUR 580; HYBRIDUR 878; and NEOPAC R9000 from DSM NeoResins, of Waalwijk,
The Netherlands.

[0061] In one embodiment, when acrylic polymers are used in the bottom layer 124, the acrylic
polymers can be the same or different from those used in the top layer 122. Both aliphatic and aromatic
acrylics can be suitable for inclusion in the bottom layer. Suitable acrylic polymers include acrylic
emulsions that have superior block resistance, tensile properties and clarity, such as JONCRYL 617A
available from BASF, and JONCRYL 1987 available from BASF, Ludwigshafen, Germany.

[0062] The overlaminate film, and each of the layers forming the overlaminate film, may include any
suitable additive as desired to impart a particular property to the overlaminate film. The overlaminate
film may be transparent, translucent, clear or have other desirable optical properties. In addition, the
top and bottom layers may have at least one additive added to either one or both, or two additives

added to one or both of the layers. If, as provided in another embodiment (not shown), an intermediate
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layer is included between the top and bottom layers the additive may also be present in the
intermediate layer. The additives are selected from a group including UV stabilizing agents, free-radical
scavengers, cross-linking agents, thickeners, flow and leveling agents, rheology modifiers, surfactants,
defoamers, dispersants, wetting agents, dyes, pigments, co-solvents or combinations thereof.

[0063] UV blocking agents and free radical scavengers can be added to the top layer to improve the
outdoor durability. UV blocking agents suitable for this application are typically benzotrizole based
compounds, or other compounds capable of absorbing UV energy in the required region. Commercially
available UV absorbing agents include, without limitation, TINUVIN 400 DW, TINUVIN 292 from BASF,
Ludwigshafen, Germany; and HOSTAVIN 3310 from Clariant; Muttenz, Switzerland. The amount of UV
blocking agent can range from about 0% to about 5%.

[0064] Free radical scavengers may also be added to the top layer of the overlaminate film to improve
the weather durability of the top layer. Suitable free radical scavengers include but are not limited to
TINUVIN 1130, TINUVIN 123 DW from BASF, Ludwigshafen, Germany; and HOSTAVIN 3065 from
Clariant, Muttenz, Switzerland. The amount of free radical scavengers can range from about 0% to
about 5%.

[0065] Other UV blocking systems may also be used for improving weathering durability of the
overlaminate film. These include nano sized zinc oxide and cerium oxide or combinations thereof which
may be used to achieve the UV resistance required for the overlaminate film. Suitable nano metal
oxides include but are not limited to NANOBYK 3840, NANOBYK 3810 from BYK Additives, of Altana,
Wesel, Germany. The total amount of additives may range from about 0% to about 10%.

[0066] In one embodiment of the overlaminate film 120, the bottom layer 124 may have a polymer
layer that improves tensile properties of the overlaminate film 120. Examples of such strengthening
polymer layer include, without limitation, emulsion based polymers, and solvent based polymers, and

extruded polymers. Suitable polymers include, without limitation, acrylic polymers, styrene acrylic
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polymers, vinyl acetate ethylene copolymers, and polyolefins. UV stabilizers and free radical scavengers
can also be added to the bottom layer. The additives together may range from about 0% to about 5% of
the total formulation.

[0067] In one embodiment, an overlaminate adhesive layer 126 may be placed on the overlaminate
film. The overlaminate adhesive layer enables the overlaminate film to be laminated with the print film.
Examples of the overlaminate adhesive layer include, but are not limited to, pressure sensitive adhesives
or any other suitable adhesive including those previously described herein.

[0068] In one embodiment the overlaminate film may also comprise a functional material blended in
the overlaminate film such as, but not limited to, an anti-graffiti material. Examples of the functional
material include, but are not limited to, coatings based on polyurethanes, nano-particles, fluorinated
hydrocarbons, and siloxanes.

[0069] In another embodiment, as shown in FIGS. 4-5, a functional coating 130 is placed over the
overlaminate film 120. The functional coating may be a film comprising a desired functional material
such as, but not limited to, an anti-graffiti material. In one embodiment, the functional coating may
reflect heat or infrared.

[0070] The laminate structure may have a thickness as desired to provide a laminate having suitable
characteristics and properties as desired for a particular purpose or intended use. In one embodiment,
the laminate structure has an overall thickness of from about 1.5 mils to about 15 mils (about 35
microns to about 350 microns). In another embodiment, the laminate structure has an overall thickness
of from about 3 mils to about 10 mils (about 70 microns to about 254 microns). In still another
embodiment, the laminate structure has an overall thickness of from about 5 mils to about 8 mils (about

120 microns to about 205 microns).
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[0071] In one embodiment, the thickness of the print layer is from about 0.8 mils to about 2.0 (about
20 microns to about 50 microns). In another embodiment, the thickness of the support layer is from
about 1.2 mils to about 1.6 mils (about 30 microns to about 40 microns).

[0072] In one embodiment, the support layer may have a thickness of about 0.1 mils to about 5.0 mils
(about 2.5 microns to about 127 microns). In another embodiment the support layer may have a
thickness of about 0.2 mils to about 2.0 mils (about 5 microns to about 50 microns). In another
embodiment the support layer may have a thickness of about 0.5 mils to about 1.2 mils (about 12
microns to about 30 microns). Here, as elsewhere in the specification and claims, numerical values may
be combined to form additional or non-discloses ranges. In still another embodiment the support layer
may have a thickness less than about 1.2 mils (30 microns). Applicants have found that in embodiments
employing a support layer with a thickness layer less than 1.2 mils (30 microns) provided a print film
with excellent properties including long term removability and repositionability properties as well as a
film that is less susceptible to tearing or breaking.

[0073] The thickness of the top layer 122 may range from about 0.2 mils to about 5 mils. The thickness
of the bottom layer 124 may range from about 0.2 mils (12.7 microns) to about 5 mils (127 microns).
Here, as elsewhere in the specification and claims, numerical values may be combined to form
additional or non-discloses ranges. When the thickness of the top layer 102 is too thin, the chemical
resistance, scratch resistance and outdoor durability of the film may suffer. When the thickness of the
bottom layer 124 is too thin, the tensile properties of the whole film may not be sufficient. Contrary to
the above, when the top and bottom layers 122, 124 respectively, are too thick, the thickness of the
construction may also impact the conformability of the film.

[0074] In one embodiment, the print film and the overlaminate film may be formulated to be a single

layer film with the correct selection of copolymers as listed above.
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[0075] The laminate and the respective film layers may be formed by any suitable method for forming a
film layer. Such methods include, but are not limited to, curtain coating, gravure coating, reverse graver
coating, offset gravure coating, roller coating, knife-over roll coating, air knife coating, metering rod
coating, reverse roll coating, die coating, etc. or any other suitable method known in the art or later
discovered to provide a film coating. In one embodiment, a laminate structure may be formed by
sequentially coating the layers to provide the desired structure. This may be done by providing a
substrate, e.g., a polyethylene terephthalate (PET) film, and coating the layers starting with the outer
most layer of the overlaminate structure, followed by coating the desired layers of the print film, and
then subsequently applying an adhesive film layer.

[0076] In another embodiment, the print film and the overlaminate films may be separately
constructed and then subsequently laminated together to provide the desired structure. It will be
appreciated that a desired graphic display will be printed on the upper surface of the print layer prior to
laminating the print film and the overlaminate film together. Additionally, it will be appreciated that any
suitable tie layers or adhesive layers may be provided on the overlaminate film to sufficiently laminate
the print film and the overlaminate together.

[0077] The print film may be formed by preparing a liquid formulation or emulsion of an embodiment
of composition of the present invention and then coating, such as by curtain coating, a substrate with
the formulation or emulsion. In one embodiment, the substrate is a liner. In another embodiment, the
substrate is a PET film.

[0078] In one embodiment, the first step of a method of making a print film is to provide print layer and
support layer components and a substrate. Next, the respective components are separately blended to
form a print layer composition and support layer composition, respectively. Next, a carrier substrate is
coated with the print layer and dried, and the material is then coated with the support layer onto the

print layer. Then the print layer and support layer are dried to form a print film. Afterwards, the dried
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print film is removed from the carrier substrate. These two coatings can be applied in a single process
step or multiple process step to develop the desired construction.

[0079] After the print film is dried, adhesives may be applied to one or both major surfaces of the print
film construction to form an adhesive layer and support layer using known processes, such as, for
example, adhesive lamination. Release liners for use in the present invention may be those known in the
art or those later discovered. In general, suitable release liners include, but are not limited to,
polyethylene coated papers with a commercial silicone release coating, polyethylene coated
polyethylene terephthalate films with a commercial silicone release coating, or cast polypropylene films
that can be embossed with a pattern or patterns while making such films, and thereafter coated with a
commercial silicone release coating. An exemplary release liner is kraft paper which has a coating of low
density polyethylene on the front side with a silicone release coating and a coating of high density
polyethylene or polypropylene on the back side. Other release liners known in the art are also suitable
as long as they are selected for their release characteristics relative to the pressure sensitive adhesive
chosen for use in the adhesive article, that is, the adhesive will have a greater affinity for the face stock
than the liner. In one embodiment, the release liner has a moldable layer of polymer under the release
coating. The moldable layer is typically a polyolefin, such as polyethylene or polypropylene. The surface
of the release layer of the release liner may have a textured finish, a smooth finish, or a patterned finish.
The release layer may have a randomly microstructured surface such as a matte finish, or have a pattern
of three-dimensional microstructures. The microstructures may have a cross-section which is made up
of circles, ovals, diamonds, squares, rectangles, triangles, polygons, lines or irregular shapes, when the
cross-section is taken parallel to the surface of the release surface. A method of making an overlaminate
film is to provide the top layer components and a removable support. Next, the top layer components
are blended to form a top layer composition. Next, the removable support is coated with the top layer

composition, such as by slot die coating, curtain coating or other acceptable methods. Then, the top
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layer composition is dried. Drying may occur by using a heated or ambient air environment, curing or by
other suitable methods.

[0080] Next, the bottom layer components are provided. The bottom layer components are blended to
form a bottom layer composition. The bottom layer composition is coated over the top layer by any
means known in the art such as, but not limited to, slot die coating. Then the bottom layer composition
is dried. Alternatively, the film is further laminated with a pressure sensitive adhesive (PSA) coated
release liner before proceeding to the next step. Next, the removable support is removed or separated
from the dried two layer film. The separation or removal may be performed by any means known in the
art such as, but not limited to, a peel blade or knife which serves to separate the film from the carrier or
support layer. Alternatively, the film can be separated by the carrier at a sharp angle so that the film
can be easily picked up from the carrier or support. Then, the overlaminate film is rolled up and ready
for use. Alternatively, the film can be cut and separated into sheets or sections of equivalent sizes or of
varying lengths.

[0081] The top layer and the bottom layer are substantially coextensive with one another, that is the
edges and/or sides are aligned and in juxtaposition. It is of course possible that the top layer could be
applied in a pattern over the bottom layer so that the layers are not completely juxtaposed on one
another.

[0082] In another embodiment of the invention, the compositions of the top layer and the bottom layer
may be coated onto a removable support simultaneously. The first step is to provide the top layer
components, the bottom layer components and a removable support. Next, the top layer components
are blended to form a top layer composition. Substantially, simultaneously, the bottom layer
components are blended to form a bottom layer composition. Next, the top layer composition and the
bottom layer composition are coated simultaneously using a any suitable coating technique including

dual die coating, reverse roll, gravure, as well as curtain coating, and non contact coating such as spray
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coating. The layers are coated such that the top layer composition contacts the removable support and
the bottom layer composition contacts the top layer composition. Additionally, the top layer and
bottom layer may be formed separately and then extruded or coated on to the support or carrier
through a common apparatus. Then the coated compositions are dried. Alternatively, the film is further
laminated with a PSA coated release liner before proceeding to the next step. After drying of the
compositions, the removable support or carrier layer may be removed from the dried two layer film. The
film may be rolled up and ready for use or sheeted depending on the requirements of the particular
application.

[0083] In addition to the foregoing, the film can be further overcoated with a varnish or other material
to provide a glossy appearance. This step may occur during the film forming process, after printing or
after collection of the material after the production process has been completed.

[0084] Once the print film and the overlaminate film are formed, an overlaminate adhesive layer may
be placed on the overlaminate film. The overlaminate adhesive layer enables the overlaminate film to
be laminated with the print film. Then the overlaminate film with the overlaminate adhesive layer can
be placed on the printed film to form the graphics laminate structure when needed. The overlaminate
film may be placed on the print film by any means known in the art.

[0085] Test Methods

[0086] The properties of the laminate structure and print film of the present invention can be
characterized by various analytical techniques. A brief description of these analytical techniques is given

below:

[0087] Tensile Elongation
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[0088] The tensile elongation of the print film is tested using mechanical properties measurement
techniques, e.g., Instron. A modified ASTM D882 was used to determine the tensile strength and

percentage elongation of the films of the present invention. The procedure is as follows:

[0089] 1. A 1" x 8 specimen was cut out in the machine direction.

[0090] 2. Grip the film 1" from the end at both the ends, so the separation between the grips is 2
inches.

[0091] 3. Set the crosshead speed at 12 inches per minute (“ipm”).

[0092] 4. Obtain the tensile strength, which is the product of tensile stress times the thickness of
the film.

[0093] 5. The % elongation is reported by the machine.

[0094] The standard requires a minimum ultimate elongation of 50% and a minimum tensile strength of
0.5 pound per square inch (“psi”). The presence or absence of PSA on the print film does not
appreciably alter the strength and/or elongation of the film. As such, wherever the print film in the
examples below includes PSA, the tensile elongation test was performed using film without the layer of

PSA.

[0095] Printability

[0096] The printability of the print film is tested by printing directly on the film specimen using solvent-
based ink-jet printer. Other printing methods can include, for example, solvent screen, eco-solvent,
digital, piezo ink-jet, UV screen, and UV ink-jet processes. Next, visual inspection is performed to
determine if there was smudging of ink on the surface of the film and diffusion of ink inside the film.

Good printing is obtained if there is no smudging and diffusion of ink.

[0097] Durability
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[0098] The durability of the print film is tested using xenon arc weather-o-meter according to the
standards of SAE J1960 (Rev. October 2004). The test method is designed to accelerate extreme
environmental conditions such as sunlight, heat, and moisture (in the form of humidity, condensation,
or rain) for the purpose of predicting the weatherability of the films. The gloss at 20, 60 and 85 degree

are measured as well as LAB scores for color.

EXAMPLES

[0100] The following examples describe the various embodiments of the present invention. Numerous
modifications and variations within the scope of the present invention will be apparent to those skilled
in the art and the present invention is not limited to the examples given below. Unless otherwise states,
all parts, percentages, and ratios reported in the following examples are on a weight basis, and all
reagents used in the examples were obtained, or are available, from the chemical supplier identified
below, or can be synthesized by conventional techniques.

[0101] The following Table 1 provides a list of chemicals that may be used in various, identifying their
supplier; function; chemical name, formula or type; percentage solids; and Tg. White pigment comes

from American Color.
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Table 1. Suitable Materials Used in Examples

%

Material Description | Supplier Function Chemical Solids Tg°C
ZONYL FS-300 Du Pont Surfactant Flurosurfactant 40
TAMOL 731A Dow dispersant hydrophobic copolymer | 25
AIRFLEX 465 Wacker Binder VAE Emulsion 67 -5
VINAC XX-230 Celanese Binder VA Emulsion 55 30
AIRFLEX 323 Wacker Binder VAE Emulsion 55 22
VINAC 890DPN Celanese Binder VA copolymer 49 30
HYCAR 26349 Lubrizol Binder Acrylic Latex 49 12
HYCAR 26348 Lubrizol Binder Acrylic Latex 48.5 30
JONCRYL 617A BASF Binder Acrylic Latex 45.5 7
TINUVIN 1130 BASF UV absorber | NYdroxyphenyl
benzotriazole
TINUVIN 292 BASF light stabilizer | sebacate type
CYMEL 385 ICnyctec Industries Crosslinker Melamine formaldehyde
EVOCAR LATEX DA- Arkema Binder VAE 55 12
280
TRITON X-405 Dow Surfactant Octylphenol ethoxylate 70
TRITON X-45 Dow Surfactant Octylphenol ethoxylate 100
XAMA 7 Lubrizol Crosslinker Polyaziridine 95
HYCAR 26-1265 Lubrizol Binder Acrylics  Ethoxylated | g 23
polyol

DISPONIL AFX4030 BASF Surfactant Blend 30
RHEOLATE 350 Elementis Thickener Polyurethane 50

. . . 12-
DEV 5147 Avery Dennison Binder VAE/acrylics 60 40

[0102] The chemicals that may be used are further described below.

[0103] AIRFLEX 465: A low viscosity/high solids (67%), polyvinyl alcohol protected Vinyl Acetate-
ethylene (“VAE”) emulsion with rapid set speed, available from Air Products.

[0104] AIRFLEX 323: Polyvinyl alcohol protected VAE emulsion, with standard solids (55%), high Tg, and

excellent heat resistance, available from Air Products.
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[0105] DISPONIL AFX 4030: Nonionic surfactant at with 40 moles ethylene oxide at 30% solids,
available from Cognis Corporation of Cincinnati, Ohio.

[0106] VINAC XX-230: Polyvinyl alcohol protected VA emulsion, with standard solids at 55%, available
from Air Products.

[0107] VINAC 890DPN: Polyvinyl acetate dispersion containing reactive groups, aluminum chloride
hardener and small parts of a coalescence agent. Solids content is 49%, available from Air Products.
[0108] VINNAPAS 315: Poly(vinyl alcohol) stabilized vinyl acetate-ethylene copoloymer with a glass
transition temperature of 17 °C.

[0109] TAMOL 731A: A hydrophobic copolymer dispersant with excellent compatibility and good
pigment wetting, available from Dow Chemical.

[0110] HYCAR 26349: Surfactant protected acrylic latex at 49% solids and 120C Tg, for durable
coating/adhesives, available from The Lubrizol Corporation of Wickliffe, Ohio.

[0111] HYCAR 26348: Surfactant protected acrylic latex at 48.5% solids and 300C Tg, excellent oil and
solvent resistance, available from The Lubrizol Corporation.

[0112] HYCAR 26-1265: Surfactant protected acrylic latex at 49% solids and 230C Tg, for ultra water
resistance coating/adhesives, available from The Lubrizol Corporation.

[0113] HYCAR 265917: Acrylic latex from The Lubrizol Corporation.

[0114] JONCRYL 1987: A soft, flexible, softer, more flexible, one pack, self-crosslinking acrylic emulsion
that is non-formaldehyde emitting

[0115] RHEOLATE 350: A rheological additive from Elementis of London, United Kingdom.

[0116] DEV 5147: VAE/acrylic hybrid; Scale-up version of 1277-72.

[0117] RHOPLEX Ac-261LF: An acrylic resin from Dow.

[0118] SANCURE 899: An aliphatic polyester polyurethane dispersion at 30% solids, provides high gloss

for coatings, available from The Lubrizol Corporation.
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[0119] ZONYL FS-300: A general purpose nonionic fluorosurfactant that is an ideal wetting and leveling
agent for aqueous application at 40% solids, available from DuPont of Wilmington, Delaware.

[0120] BENZOFLEX 2088: A dipropylene glycol dibenzoate plasticizer, available from Velsicol Chemical
Corporation of Rosemont, lllinois.

[0121] TINUVIN 1130: A UV absorber of the hydroxyphenyl benzotriazole class, available from Ciba of
Basel, Switzerland.

[0122] TINUVIN 292: A liquid hindered amine light stabilizer for coating applications, available from
Ciba.

EXAMPLE 1:

[0123] A laminate having a structure such as that illustrated in FIG. 7 is prepared by providing (1) a print
film comprising a print layer, a support layer, and an adhesive layer, and (2) an overlaminate film
comprising a top layer, a bottom layer, and an adhesive layer. The print layer is a compositions
comprising from about 50 to about 100 wt. % of an acrylic resin, and may comprise two or more acrylic
resins, and from about 0.5 to about 3 wt. of a polysiloxane as a low surface energy additive. The support
layer comprises from about 40 to about 60 wt. % of a VAE resin and may comprise about 60 to about 40
wt.% of two or more VA copolymer resins. The print layer and the support layer may also comprise other
additives such as fluorosurfactants, thickeners, wetting agents, defoamers, and pigments as desired. The
top layer of the overlaminate comprises from about 70 to about 99 wt. % of a urethane hybrid polymer
resin. The bottom layer of the overlaminate comprises form about 85 to about 99 wt. % of an acrylic
polymer resin. The top and bottom layers may also comprise other additives such as UV screen,
thickeners, fluorosurfactants, etc.

[0124] The adhesive layer of the print film is S4000, available from Avery Dennison. The adhesive layer

of the overlaminate film is S8072 available from Avery Dennison. The respective films are prepared by a
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coating method as described herein, and the overlaminate film is laminated to the print film by
laminating the adhesive layer of the overlaminate film to the upper surface of the print layer.

[0125] Although the embodiments of the present invention have been illustrated in the accompanying
drawings and described in the foregoing detailed description, it is to be understood that the present
invention is not to be limited to just the embodiments disclosed, but that the invention described herein
is capable of numerous rearrangements, modifications and substitutions without departing from the
scope of the claims hereafter. The claims as follows are intended to include all modifications and

alterations insofar as they come within the scope of the claims or the equivalent thereof.
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CLAIMS
What is claimed is:
1. A laminate structure comprising:

a print film comprising a print layer, the print layer comprising an emulsion polymer chosen
from a vinyl acetate containing polymer, a blend of vinyl acetate with vinyl acetate ethylene, an all
acrylic formulation, a vinyl acetate ethylene emulsion, a vinyl acetate homopolymer, vinyl acetate
copolymer, a mixture of vinyl acetate homopolymer and vinyl acetate copolymer, an acrylic copolymer
or its mixture with a vinyl acetate ethylene copolymer, a vinyl acetate ethylene and acrylic hybrid, a
polyurethane containing polymer, a mixture of an acrylic copolymer with a polyurethane containing
polymer, or a combination of two or more thereof; and

an overlaminate film overlying an upper surface of the print film, the overlaminate film
comprising a polymer chosen from a polyurethane, a polyurethane acrylic copolymer, a polyurethane-
acrylic blend, a urethane-acrylic hybrid copolymer, an acrylic copolymer, a mixture of acrylics, or a

combination of two or more thereof.

2. The laminate of claim 1, wherein the print film comprises a support layer disposed on a lower

surface of the print layer.

3. The laminate of claim 2, wherein the support layer comprises a material chosen from emulsion
polymers of cross-linkable vinyl acetate copolymer, a VAE emulsion, a polyurethane emulsion, or a

combination of two or more thereof.

4. The laminate of any of claims 1-3, wherein said print layer comprises a low surface energy

additive.
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5. The laminate of claim 4 wherein the low surface energy additive is chosen from a fluorinated

material, a silicone containing material, or a combination thereof.

6. The laminate structure of claim 4, wherein the low surface energy additive comprises a silicone-

containing material chosen from a siloxane, a silane, or a combination thereof.

7. The laminate of claim 6, wherein the print layer comprises about 0.1 % to about 20 % by weight

of a silicone additive.

8. The laminate of claim 6, wherein the print layer comprises a concentration of about 3 atomic

percent or more of surface Si atoms.

9. The laminate structure of any of claims 1-8, wherein said print film further comprises an

adhesive layer disposed on a lower surface of the print film.

10. The laminate of claim 9, comprising a release liner covering the adhesive layer.

11. The laminate of claim 10, wherein the release liner comprises an exposed back surface, the back

surface being corona treated.

12. The laminate structure of any of claims 1-11, wherein said overlaminate film comprises a top

layer and a bottom layer.

13. The laminate of claim 12, wherein said top layer comprises at least one of the following:
polyurethane, polyurethane-acrylic copolymer, polyurethane-acrylic blend, polyurethane-acrylic hybrid

polymer, or a combination of two or more thereof.

14. The laminate of claim 12, wherein said bottom layer comprises a non-PVC based polymer.
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15. The laminate of any of claims 1-14, wherein said overlaminate film comprises a functional
material.
16. The laminate of any of claims 1-15, claim 1 comprising a functional coating layer disposed over

said overlaminate film.

17. The laminate of claim 16, wherein said functional material comprises a polyurethane based
coating.
18. The laminate of any of claims 1-17, wherein said first polymeric material further comprises

about up to about 90% by weight of a vinyl halide.

19. The laminate of any of claims 1-17, wherein said print film comprises a vinyl halide in an amount

of about 15% by weight or less.

20. The laminate of any of claims 1-17,, wherein said print film is substantially free of a vinyl halide.

21. The laminate of claim 2, wherein said support layer comprises at least one of the following:
a cross linkable vinyl acetate copolymer with a vinyl acetate ethylene emulsion, a polyurethane
emulsion, a blend of polyurethane containing emulsions, an acrylic copolymer emulsion, or a

combination of two or more thereof.

22. The laminate of any of claims 1-21, wherein the print film comprises an adhesive layer on a
lower surface thereof, the adhesive layer being chosen from at least one of petroleum based adhesive,
renewable bio-based adhesive, a halogen free adhesive, an acrylic adhesive, or a combination of two or

more thereof; each adhesive being chosen from a solvent based adhesive, an emulsion, a hotmelt
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adhesive, a UV curable adhesive, a radiation curable adhesive, or a combination of two or more thereof;

where each adhesive may be provided as a removable adhesive or a permanent adhesive.

23. The laminate of claim 22, wherein said adhesive layer is pattern coated.

24. The laminate of claim 22, wherein said adhesive layer comprises a random copolymer adhesive

or a block copolymer adhesive or a combination of a random copolymer adhesive and a block copolymer

adhesive.
25. The laminate of claim 22, wherein said adhesive layer is halogen-free.
26. The laminate of claims 2 or 21, wherein said support layer has a thickness of less about 2.5

microns to about 105 microns.

27. The laminate of in claim 2, wherein said support layer has a thickness of less about 0.5 mils to

about 2.0 mils.

28. The laminate structure of claims 2 or 21, wherein said support layer has a thickness of less than

about 30 microns.

29. A method for making a print film comprising:

forming a print layer onto a substrate from a print layer composition comprising a polymer
material selected from the group consisting of a vinyl acetate homopolymer or copolymer or the
mixture of, an acrylic copolymer or its mixture with a VAE copolymer, a VAE and acrylic hybrid, a mixture
of an acrylic copolymer with a polyurethane containing a polymer, a polyurethane containing polymer,
or a combination of two or more thereof; and

forming a support layer over a surface of the print layer from a support layer composition.

34



WO 2013/033067 PCT/US2012/052616

30. The method of claim 29 further comprising forming an adhesive layer on a surface of the

support layer.

31. The method of claims 29 or 30, wherein the print layer comprises a low surface energy added in

an amount of from about 0.1 to about 20% by weight of the print layer.

32. A method for making a laminate structure comprising:

forming a print layer onto a substrate from a print layer composition comprising:

a polymer material chosen from a vinyl acetate containing polymer, a blend of vinyl
acetate with vinyl acetate ethylene, an all acrylic formulation, a vinyl acetate ethylene emulsion,
a vinyl acetate homopolymer, vinyl acetate copolymer, a mixture of vinyl acetate homopolymer
and vinyl acetate copolymer, an acrylic copolymer or its mixture with a vinyl acetate ethylene
copolymer, a vinyl acetate ethylene and acrylic hybrid, a polyurethane containing polymer, or a
combination of two or more thereof

forming a support layer over a surface of the print layer from a support layer
composition;

laminating an overlaminate film to an upper surface of the print layer.

33. The method of claim 32, further comprising providing a functional coating to be placed over the

overlaminate film.

34. The method of claims 32 or 33, further comprising providing an overlaminte film comprising a

top layer and a bottom layer.
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35. A self adhesive laminate structure comprising:

a print film comprising (1) an adhesive layer, (2) a support layer disposed over the adhesive
layer, and (3) a print layer disposed over the support layer, the support layer comprising a cross-linkable
vinyl acetate copolymer, a VAE emulsion, a polyurethane emulsion, or a combination of two or more
therof, the print layer comprising a vinyl acetate containing polymer, a blend of vinyl acetate with vinyl
acetate ethylene, an all acrylic formulation, a vinyl acetate ethylene emulsion, a vinyl acetate
homopolymer, vinyl acetate copolymer, a mixture of vinyl acetate homopolymer and vinyl acetate
copolymer, an acrylic copolymer or its mixture with a vinyl acetate ethylene copolymer, a vinyl acetate
ethylene and acrylic hybrid, a mixture of an acrylic copolymer with a polyurethane containing a polymer,
a polyurethane containing polymer, or a combination of two or more thereof; and

an overlaminate film overlying the print film, the overlaminate film comprising (1) a top layer
comprising a polyurethane, a polyurethyane-acrylic copolymer, a polyurethane-acrylic blend, a
urethane-acrylic hybrid polymer, or a combination of two or more thereof, and (2) a bottom layer

comprising a non-PVC based polymer.

36. The self adhesive laminate of claim 35, wherein:
the print layer comprises at least one acrylic resin;
the support layer comprises at least one VAE resin;
the top layer comprises a urethane hybrid polymer resin; and

the bottom layer comprises an acrylic polymer resin.

37. The self adhesive laminate of claims 35 or 36, wherein the print layer comprises a low surface

energy additive chosen from a silicon-containing material.
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