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(7) ABSTRACT

This invention relates to a facestock comprising a polymeric
film, and a holographic layer on a surface of the facestock,
wherein the film is conformable. The invention also relates
to label stocks prepared from the facestocks, and labels
made therefrom. The labels are useful on squeezable con-
tainers. An advantage of these labels is that there is little or
no cracking or flaking of the holographic image.
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CONFORMABLE HOLOGRAPHIC LLABELS

Cross-Reference to Related Applications

[0001] The present application is a continuation of, and
claims priority under 35 U.S.C. §120 to, copending U.S.
application Ser. No. 10/210,455, filed 31 Jul. 2002, now U.S.
Pat. No. , which claims priority under 35 U.S.C.
§119(e) to U.S. Provisional Application No. 60/309,269,
filed 31 Jul. 2001.

Field of the Invention

[0002] This invention relates to labels and facestocks that
are conformable and contain a holographic image. More
specifically, this invention relates to a label and facestock
that contain a holographic image layer which is conformable
and/or squeezable, e.g. the holographic image does not crack
or flake.

BACKGROUND OF THE INVENTION

[0003] Holograms and other types of diffraction gratings
are commonly attached to documents or other articles.
Holograms have been used as security means in documents
as well as credit cards to authenticate their genuineness and
increase the difficulty of counterfeiting those articles. Holo-
grams have also been attached to printed documents and
other articles for decorative and aesthetic reasons, as well.
For consumer goods, hologram containing labels provide an
eye-catching display for products.

[0004] One problem associated with the use of holograms
in labels has been that holograms tend to be stiff. The
hologram within the label tends to crack or flake. In labels,
holograms may provide market appeal but have traditionally
been avoided due to the problem with the image being
destroyed during processing or during the use of the product
containing the holographic label. It is desirable to have a
hologram within a label where the image is conformable to
a squeezable bottle or squeezable container.

SUMMARY OF THE INVENTION

[0005] This invention relates to a facestock comprising a
polymeric film, and a holographic layer on a surface of the
facestock, wherein the film is conformable. The invention
also relates to label stocks prepared from the facestocks, and
labels made therefrom. The labels are useful on squeezable
containers. An advantage of these labels is that there is little
or no cracking or flaking of the holographic image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1a is a cross-section of a facestock of the
present invention comprising a film layer embossed with an
image.

[0007] FIG. 1b is a cross section of a facestock of the
present invention comprising a film layer and a holographic
layer, having a reflective material coating the whole surface
of the holographic layer.

[0008] FIG. 1c is a cross section of a facestock of the
present invention comprising a film layer and a holographic
layer, having a reflective material coating only the image
area of the holographic layer.
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[0009] FIG. 2 is a cross-section of a facestock of the
present invention comprising a multilayer film having two
layers and a holographic layer.

[0010] FIG. 3 is a cross-section of a facestock of the
present invention comprising a multilayer film having three
layers and a holographic layer.

[0011] FIG. 4 is a cross-section of a labelstock in accor-
dance with the present invention comprising the facestock
illustrated in FIG. 15 with an adhesive layer and a release
liner.

[0012] FIG. 5 is a cross-section of a labelstock in accor-
dance with the present invention comprising the facestock
illustrated in FIG. 3 with an adhesive layer and a release
liner.

[0013] FIG. 6 is a cross-section of a labelstock in accor-
dance with the present invention in which a protective layer
overlies the holographic layer.

Detailed Description of the Preferred Embodiment

[0014] As described herein, the present invention relates
to labels and facestocks for use therein. The labels are useful
on deformable and squeezable bottles. The deformation may
be permanent as in toothpaste tubes or non-permanent, as in
hair shampoo bottles, toothpaste tubes, hand lotion bottles
and tubes, etc.

[0015] As used herein, the term “conformable” means the
film or label has the ability to yield to the contours of a
curved or rough surface. A conformable holographic label
will conform to the container or substrate to which it is
applied without cracking or flaking of the holographic
image.

[0016] Holographic layer

[0017] Mounted labels formed from prior-art heat-set
films which lack sufficient conformability for flexible sub-
strate applications typically exhibit wrinkling or “channel-
ling” after the substrate, such as a squeezable bottle, is
squeezed and then released. With the bottle in upright
position, the wrinkles or “channels” typically extend hori-
zontally inward from each side edge of the label, and are
widest at the side edge, becoming progressively narrower as
they extend inwardly to a point at which they disappear. In
other words, the wrinkling or “channeling” appears to have
a characteristic of directionality. Another insight important
to the invention in its preferred aspects is the desirability of
a certain orientation between relatively moving (1) labels
formed from a heat-set film of differential stiffness and being
dispensed or off-fed at a labelling station, and (2) bottles or
other workpieces receiving labels at the labelling station and
having surfaces of simple curvature and an axis or axes of
curvature that is vertical when the workpiece is upright (this
is typical of squeezable containers whether formed as cylin-
drical bottles or “front and back panel” bottles), the orien-
tation being such that as heat-set labels are dispensed onto
workpieces, the cross-direction, or direction of relatively
low differential stiffness, of the portion of film forming each
label is parallel to the axis or axes of curvature of the
workpieces.

[0018] The facestock and label stock contain a holo-
graphic layer. As shown in FIG. 1la, facestock 10 has a
polymeric film layer 11, having an upper surface and a lower
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surface, wherein the lower surface is adhered to a holo-
graphic layer 12. The bottom surface of polymeric film 11
may be adhered directly to the holographic layer 12, or
adhered indirectly to the holographic layer through either a
tie layer or adhesive layer (not shown). The holographic
layer 12 has an image 13 on the surface opposite of the
polymeric film layer 11.

[0019] In one embodiment, the holographic layer having
an upper surface and an image surface, has a reflective
material on the image surface. As shown in FIG. 1b, the
polymeric film 11 is adhered to the holographic layer 12,
having upper surface 15 and image surface 16 having image
13. A reflective material 14, such as aluminum or other
material known to those in the art covers the image surface
16 and forms the hologram on the surface of holographic
layer 12.

[0020] In another embodiment, as shown in FIG. 1c, the
facestock has polymeric layer 11 adhered to holographic
layer 12, having image 13. The reflective material 14 covers
only a portion of the image surface 16 of holographic layer
12, namely the area of the image 13.

[0021] The holographic layer contains an image that is
treated with a reflective material as is known to those in the
art. The image may be formed on the polymeric facestock by
embossing the film and then metalizing the image area or the
entire image surface of the film. The image may also be
formed using a liquid casting resin. This resin can be a
radiation curable resin that is coated onto the facestock film.
The image is imparted to the casting resin using a hologram
master or other means known to those in the art. The
radiation curable resins include Cellofilms, such as Cello-
film C-200 and Radcure resins, such as Radcure #801.

[0022] The radiation curable resins are generally used as
an oligomer. The oligomers are available commercially from
a variety of sources. Urethane acrylate oligomers are avail-
able from Morton Thiokol under the designations Uvithane
782 and Uvithane 783, and from Polymer Systems Corp.,
Orlando, Fla. under the designation PURELAST. Ebecryl
270 is an acrylated aliphatic urethane oligomer available
from UCB Radcure, Atlanta, Ga. Epoxy acrylate oligomers
are available, for example, from UCB Radcure, Atlanta, Ga.
under the designations Novacure 3600 and from Shell
Chemical Company under the designation Epocryl 25A60.
Although Epocryl 25A60 contains some volatile solvent, the
product can be mixed with an acrylate monomer such as, for
example, 1,6-hexanediol diacrylate, and the solvent origi-
nally present can be removed. An example of a commer-
cially available acrylic acrylate oligomer is Novacure 6700
from UCB Radcure. An example of a commercially avail-
able polyamine acrylate oligomer is Novacure 7100 from
UCB Radcure. This acrylate functional oligomeric amine is
a liquid having a viscosity in the range of 500 to 1500 CPS
at 25° C. and a theoretical molecular weight of 800, and the
oligomer contains less than 10% of hexanediol diacrylate.

[0023] The process of imparting the image to the holo-
graphic layer and materials used therein, including materials
used as the casting resin, are described in U.S. Pat. No.
4,728,377 (Gallagher); U.S. Pat. No. 4,913,858 (Mallik et
al); U.S. Pat. No. 4,933,120 (D’ Amato et al.); U.S. Pat. No.
5,003,915 (D’ Amato et al.); U.S. Pat. No. 5,083,850 (Mallik
et al), U.S. Pat. No. 5,116,548 (Mallik et al.); U.S. Pat. No.
4,906,315 (McGrew); U.S. Pat. No. 5,948,199 (McGrew);
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U.S. Pat. No. 5,164,227 (Miekka et al); and U.S. Pat. No.
5,643,678 (Boswell), the entire disclosures of which are
hereby incorporated by reference herein.

[0024] In another embodiment, the hologram image is
prepared using a foil/composite sheet. U.S. Pat. Nos. 5,810,
957,5,783,017,5,759,683, 5,753,349, 5,674,580, 5,670,003,
5,643,678 and 5,464,690 relate to foil/composite sheets
having a holographic image or diffraction grating image
impressed into the foil and one or more of the composite
layers. These patents disclose, e.g., hot stamping a chip
containing the holographic image directly on a substrate
such as a document. The foil/composite sheet disclosed in
U.S. Pat. No. 5,810,957, for example, includes in order, a
plastic carrier film, a release coating, a hard lacquer coating,
a soft lacquer coating, a layer of metal and an embossment
receiving coating. The soft lacquer coating, the metal layer
and the embossment receiving coating are embossed with
the holographic image when a heated embossing shim
applied under pressure against the embossment receiving
layer. A heat activatable adhesive is thereafter applied to the
embossment receiving coating, to apply the chip to the
document. The embossment receiving coating, which may
also be referred to as a release coating, may be a wax such
as a microcrystalline wax or partially saponified montan wax
or may be a siloxane. The metal is, e.g., aluminum. The soft
lacquer coating may be a thermosoftening polymer which
contains an acrylic or nitrocellulose or a chlorinated rubber.
The other patents in this group disclose similar foil/com-
posite sheet constructs in which a holographic image is
applied to the foil/composite sheet to form a chip, and
thereafter the chip is applied to a document or other substrate
by, e.g., hot stamping. Each of U.S. Pat. Nos. 5,810,957;
5,783,017, 5,759,683; 5,753,349; 5,674,580; 5,670,003
5,643,678 and 5,464,690 is incorporated herein by reference
for the teachings relating to forming such hot-stampable
holographic images on foil/composite sheets.

[0025] Polymeric Facestocks

[0026] The facestocks comprise a holographic layer and a
polymeric film. The film may be a monolayer polymeric film
or a multilayer polymeric film. Such multilayer films gen-
erally contain a base layer and optionally, one or more
additional layers. The layers may be laminated together by
coextrusion or may be adhered together using adhesives. In
one embodiment, the facestocks of the present invention
have improved machine direction Gurley stiftness and die-
cuttability, particularly when the polymeric film has been
oriented in the machine direction only. When the polymeric
film is a multilayer film, the base layer only may be oriented
or all layers of the multilayer film may be oriented in the
machine direction. A multilayer film of the present invention
in which only the base layer has been machine direction
oriented can be obtained by preparing a machine direction
oriented polypropylene film and thereafter coextrusion coat-
ing a tie layer and the first skin layer over the oriented
polypropylene layer to form a three layer film. More often,
however, the entire film is machine direction oriented after
formation, preferably by coextrusion.

[0027] In one embodiment, the base layer of a multilayer
film and/or the entire multilayer film is oriented in the
machine direction at a stretch ratio of at least about 2:1,
and/or at a stretch ratio of from about 3:1 to about 9:1. In
another embodiment, the single or multilayer film is oriented
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in a machine direction at a ratio of about 4:1 to about 6:1.
The oriented films are then usually heat set or annealed to
provide dimensional stability (i.e., to prevent shrinking,
relaxing or any distortion of the film).

[0028] The thickness of the facestock will range from
about 0.5 mils (12.5 microns) to about 10 mils (250 microns)
depending upon the anticipated utility of the facestock.
More often, however, the facestocks of the present invention
will have a thickness of less than 6 mils (150 microns).
Facestock thicknesses of from about 1 to about 6 mils (25 to
150 microns), more often from about 1 to about 4 mils (25
to 100 microns) and most often from about 1.5 to about 2.5
mils (37.5 to 62.5 microns) are particularly useful for
preparing labels to be applied to rigid and flexible substrates.
As noted earlier, a particularfeature of the facestocks of the
invention is that very thin films (i.., 1 to 2.5 mils, or 25 to
62.5 microns) can be prepared and are useful in forming
labels. Here and elsewhere in the specification and claims
the range and ratio limits may be combined.

[0029] The film may be formed from any polymer or
combination of polymers that are useful in forming poly-
meric facestocks and labels. The polymeric film may be
derived from polymers that include polystyrenes, polyole-
fins, polyamides, polyesters, polycarbonates, polyvinyl alco-
hol, poly(ethylene vinyl alcohol), polyurethanes, polyacry-
lates, poly(vinyl acetates), ionomers and mixtures thereof. In
one embodiment, the polymeric film material is a polyolefin.
In another embodiment, the polyolefin film materials gen-
erally are characterized as having a melt index or melt flow
rate of less than 30, more often less than 20, and most often
less than 10 as determined by ASTM Test Method 1238. The
polymeric films of the invention are conformable.

[0030] In one embodiment, the polymeric film is (a) a
propylene homopolymer or copolymer, (b) polyethylene or
(c) a blend of (i) a propylene homopolymer or polyethylene
and (ii) at least one propylene copolymer. When blends of
homopolymers and copolymers are used, the blends may
comprise from about 5% to about 95% of the homopolymer
and correspondingly from about 95% to about 5% by weight
of the copolymer. The propylene homopolymers that may be
utilized as the base material either alone or in combination
with a propylene copolymer as described herein, include a
variety of propylene homopolymers such as those having
melt flow rates (MFR) from about 1 to about 20 as deter-
mined by ASTM Test D1238, condition L. Propylene
homopolymers having an MFR of at least about 4, or at least
about &, are particularly useful and provide facestocks
having improved die-cuttability. Useful propylene
homopolymers also may be characterized as having densi-
ties in the range of about 0.88 to about 0.92 g/cm?.

[0031] A number of useful propylene homopolymers are
available commercially from a variety of sources. Some of
the useful homopolymers are listed and described in the
following Table I.

TABLE 1

Commercial Propylene Homopolymers

Commercial Melt Flow Density
Designation Company g/10 min (g/em?)
WRDS5-1057 Union Carbide 12.0 0.90
DXSE66 Union Carbide 8.8 0.90
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TABLE I-continued

Commercial Propylene Homopolymers

Commercial Melt Flow Density
Designation Company g/10 min (g/em?)
SA97 Union Carbide 3.9 0.90
79470 Fina 5.0 0.89
79470HB Fina 5.0 0.89
79550 Fina 10.0 0.89
6671XBB Fina 11.0 0.89
3576X Fina 9.0 0.89
3272 Fina 1.8 0.89
SF6100 Montell 11.0 0.90

[0032] The propylene copolymers that may be utilized in
the base layer generally comprise copolymers of propylene
and up to about 40% by weight of at least one alpha-olefin
selected from ethylene and alpha-olefins containing from 4
to about 8 carbon atoms. Examples of useful alpha-olefins
include ethylene, 1-butene, 1-pentene, 4-methyl-1-pentene,
1-hexene, 1-heptene, and 1-octene. More often, the copoly-
mers of propylene that are utilized in the present invention
comprise copolymers of propylene with ethylene, 1-butene
or 1-octene. The propylene alpha-olefin copolymers useful
in the present invention include random as well as block
copolymers, although the random copolymers generally are
preferred. Blends of the copolymers as well as blends of the
copolymers with propylene homopolymers can be utilized as
the composition for the base layer. In one preferred embodi-
ment, the propylene copolymers are propylene-ethylene
copolymers with ethylenic contents of from about 0.2% to
about 10% by weight. In one embodiment, the ethylene
content is from about 3% to about 10% by weight and more
preferably from about 3% to about 6% by weight. With
regard to the propylene-1-butene copolymers, 1-butene con-
tents of up to about 15% by weight are useful. In one
embodiment, the 1-butene content generally may range from
about 3% by weight up to about 15% by weight, and in other
embodiments, the range may be from about 5% to about
15% by weight. Propylene-1-octene copolymers useful in
the present invention may contain up to about 40% by
weight of 1-octene. More often, the propylene-1-octene
copolymers will contain up to about 20% by weight of
1-octene.

[0033] In one embodiment, the propylene copolymers
used in the present invention are obtained by copolymer-
ization of propylene with an alpha-olefin such as ethylene or
1-butene using single-site metallocene catalysts. A list of
some useful commercially available propylene copolymers
is found in the following Table II. The propylene copolymers
useful in the invention have an MFR of from about 1 to
about 20, preferably from about 1 to about 12. Improved
die-cuttability is obtained when the propylene copolymer
has an MFR of at least about 4.

[0034] In one embodiment, the polymeric film is charac-
terized as being clear or crystal clear. The film is a machine
direction only oriented film having an opacity of about 10%
and a haze of about 10% or less in the machine direction and
cross direction. In one embodiment, the haze is about 5% or
less. The opacity of the film is measured using TAPPI Test
425, and the haze is measured in accordance with ASTM
Test Method D-1003. The percent of ethylene in the propy-
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lene-ethylene copolymers and the percent of 1-butene in the
propylene-1-butene copolymers, and the draw or stretch
ratio in the machine-direction are controlled and may be
varied to provide the desired clarity.

[0035] In general, as the concentration of ethylene or
1-butene in the propylene copolymers increases, the haze of
the film decreases. For example, when the copolymer film
comprises a polypropylene-ethylene copolymer that con-
tains from about 5% to about 6% of ethylene, clear films can
be obtained at stretch rations in the machine direction of
about 7 or less, and more often of about 5 or less. A stretch
ratio of about 4 or less is useful when the copolymer is a
propylene-ethylene copolymer that contains from about 3%
to about 6% of ethylene. In particular, a propylene-ethylene
copolymer containing about 5,5% ethylene provides a clear
film when oriented in the machine direction at a stretch
ration of about 5:1. When the copolymer film is a propylene-
ethylene copolymer containing 3.2% ethylene, a stretch
ration of about 4:1 provides a clear film. Clear films also are
obtained when a propylene-1-butene copolymer containing
about 8% to 14% 1-butene are drawn at a stretch ratio of
about 4:1 and 5:1.

[0036] In one embodiment, the polymeric film comprises
a monolayer of a blend of (a) a propylene homopolymer or
copolymer and (b) an alkylene-alkyl-acrylate or methacry-
late copolymer. The alkylene can be an a-olefin containing
from about 2 to about 8 carbon atoms. The alkyl-acrylate can
be a C,-Cg alkyl acrylate or methacrylate. In one embodi-
ment, the alkylene-alkyl-acrylate is ethylene butyl acrylate
copolymer. The amount of propylene homopolymer or
copolymer in the blend is generally within the range of
40-90% by weight and the amount of alkylene-alkyl-acryi-
late or methacrylate copolymer in the blend is generally
within the range of 10-60% by weight.

TABLE II

Commercial Propylene Copolymers

Melt Flow
Commer- % % Rate (g/ Density
cial Name Source Ethylene 1-Butene 10 mins) (g/cm®)
DS4D05  Union Carbide — 14 6.5 0.890
DS6D20  Union Carbide 3.2 — 1.9 0.890
DS6D81  Union Carbide 5.5 — 5.0 NA
SRD4-127 Union Carbide — 8 8.0 NA
SRD4-104 Union Carbide — 11 5.0 NA
SRD4-105 Union Carbide — 14 5.0 NA
[0037] In another embodiment of the invention, the film

may comprise a polyethylene, such as low density, linear
low density, high density, very high density polyethylene as
well as ethylene copolymers. In one embodiment, the poly-
ethylene may be oriented in the machine direction. Stretch
ratios may range from about 2:1 to about 9:1.

[0038] The film may contain other additives to modify the
properties of the base layer and the facestock film. For
example, colorants may be included in the base layer such
as TiO,, CaCOj,, etc. The presence of small amounts of
TiO,, for example, results in a white facestock. Antiblock
agents also can be included in the base layer. AB-5 is an
antiblock concentrate available from A. Schulman Inc., 3550
West Market Street, Akron, Ohio 44333, that comprises 5%
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solid synthetic amorphous silica in 95% low density poly-
ethylene. ABPPO5SSC is an antiblock concentrate from
Schulman containing 5% of the synthetic amorphous silica
in a propylene copolymer. The amount of antiblock agent
(silica) present in the base layer may range from about 500
to about 5000 ppm, with amounts of about 1000 ppm being
preferred. In some embodiments, it also is advantageous to
add flexible polyolefins to the base layer to reduce graininess
and reduce cross-direction (CD) splitting. Useful flexible
polyolefins (polypropylene copolymers) are available from
Rexene under the trade designation W-105, W-107, and
W-113.

[0039] As illustrated in FIG. 2, the film may be a multi-
layer film. Facestock 20 comprises a base layer 21 having an
upper and lower surface. The upper surface of base layer 21
is adhered to a skin layer 24. The base layer 21 may be
adhered to the skin layer directly, as is typical for coextruded
films, or indirectly, through a tie layer or adhesive layer. The
lower surface of the base layer is adhered to the holographic
layer 22 having image 23 therein.

[0040] The multilayer films of the present invention may
further comprise at least one tie layer positioned between the
base layer and the first skin layer. The tie layer may comprise
any polymeric material that improves the adhesion of the
first skin layer to the base layer. In one embodiment, the tie
layer comprises a mixture of a propylene homopolymer or
copolymer and a soft polar additive (“SPA”) such as ethyl-
ene vinyl acetate copolymer (EVA). Any of the propylene
homopolymers or copolymers described above as useful in
the base layer can be used in the tie layer. The weight ratio
of the propylene polymer or copolymer and the SPA in the
blend may range from about 50/50 to 60/40. The soft polar
additives generally comprise random copolymers of an
olefin and a more polar moiety. In addition to the preferred
soft polar additive, which is ethylene vinyl acetate copoly-
mer (EVA), the tie layers may include other soft polar
additives such as ethylene methylacrylate (EMA) and acry-
lonitrile butadiene rubber.

[0041] Particular examples of such blends useful as the tie
layer include a blend containing 50% EVA and 50% of a
random propylene copolymer containing about 6% ethylene;
a blend of 60% EVA and 40% of a propylene homopolymer;
and 50% EMA and 50% of a propylene homopolymer.
Specific examples of ethylene vinyl acetate copolymers
useful in the present invention are those containing 18%
vinyl acetate and 28% vinyl acetate.

[0042] The tie layers also may comprise polar additives
such as ethylene methylacrylate (EMA) without any addi-
tional propylene polymer. Examples of a useful commer-
cially available EMA include EM-803-115 (melt index=3.5),
EM 806-009 (melt index=6.0) and EM 802-009 (melt
index=2.0) available from Equistar, Houston, Tex.

[0043] Examples of thermoplastic film forming polymers
that can be utilized in the skin layer, either alone or in
combination with other thermoplastic polymers include
polyolefins (linear or branched), polyamides, polystyrenes,
nylon, polyesters, polyester copolymers, polyurethanes,
polysulfones, polyvinylidine chloride, styrene-maleic anhy-
dride copolymers, styrene-acrylonitrile copolymers, iono-
mers based on sodium or zinc salts of ethylene methacrylic
acid, polymethyl methacrylates, cellulosics, fluoroplastics,
acrylic polymers and copolymers, polycarbonates, polyacry-
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lonitriles, and ethylene-vinyl acetate copolymers. Some spe-
cific examples of thermoplastics useful as the second skin
layer include acrylates such as ethylene methacrylic acid,
ethylene methyl acrylate, ethylene acrylic acid and ethylene
ethyl acrylate. In one embodiment, the skin layer comprises
a mixture of a polyethylene and a propylene homopolymer
or copolymer. The selection of a particular polymer for the
skin layer is dependent on the properties and characteristics
that are to be added by the presence of the skin layer. The
polymer for the skin layer should be compatible with the
polymer of the base layer to provide sufficient adhesion to
the base layer in the absence of a tie layer.

[0044] 1In FIG. 2, the lower surface of base layer 21 is also
adhered to holographic layer 22, having holographic image
23. As described above, the adherence may be direct or
indirect through the use of the tie layer. For convenience, the
reflective layer is not shown in FIG. 2. As previously
described, the reflective material may cover only a portion
or all of the holographic layer.

[0045] 1In one embodiment, the skin layerthat is bonded to
the upper surface of the base layer by a tie layer in the
multilayer film facestocks of the present invention com-
prises at least one polyethylene having a density of about
0.940 g/cm® or less. Such polyethylenes generally are
referred to in the art as low density or medium density
polyethylenes, and these polyethylene homopolymers can be
prepared by techniques well known to those skilled in the art
including high pressure, free radical catalyzed processes and
processes using metallocene catalysts. Low density polyeth-
ylenes and metallocene catalyzed processes for preparing
such polyethylenes are described in U.S. Pat. Nos. 5,358,
792; 5,462,809; 5,468,440, 5,475,075; and 5,530,054. Each
of these patents is hereby incorporated by reference for its
disclosure of metallocene catalysts, polyethylenes, and
methods for preparing polyethylenes. Metallocene-cata-
lyzed polyethylene generally have a density of from about
0.850 to about 0.925 g/cm>, and more often from about
0.870 to about 0.920 g/cm’.

[0046] Useful ethylene homopolymers for the skin layer
include those having densities of from 0.850 up to about
0.940 or less. Polyethylenes having densities of from 0.850
to about 0.925 g/cm® generally are referred to as low density
polyethylenes, and polyethylenes having densities between
about 0.925 and 0.940 are referred to in the art as being
medium density polyethylenes. The low and medium den-
sity polyethylenes useful in the skin layer also may be
characterized as having a melt index (as determined by
ASTM Test D1238, condition E) in the range of from 0.5 to
about 25. In addition to the above densities, and melt
indices, the low density polyethylenes may be characterized
by tensile strengths of between about 2200 to about 3200 psi
(typically about 2700 psi), and the medium density poly-
ethylenes may be characterized as having tensile strengths of
between about 3000 and about 4000 psi (typically about
3400 psi). The determination of whether a low density or
medium density polyethylene is to be utilized as the skin
layer is based in part on the film thickness of the skin and the
overall thickness of the facestock. Thicker films of lower
density polyethylenes generally are preferred because of the
softness and relatively low tensile strength of the low
density polyethylenes. Conversely, thinner films of medium
density polyethylenes can be utilized in the facestocks of the
present invention.
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[0047] TLow and medium density polyethylene useful in
the skin layer of the facestock of this invention are available
commercially from a variety of sources. Examples of useful
polyethylenes are summarized in the following Table III.

TABLE III

Commercial Polyethylenes

Commercial Melt Index Density
Designation Company (/10 mins) (g/em?)
Rexene 1017 Rexene 2.0 0.920
Rexene 1058 Rexene 55 0.922
Rexene 1080 Rexene 2.0 0.930
Rexene 2030 Rexene 5.0 0.919
Rexene 2034 Rexene 75 0.925
Rexene 2038 Rexene 9.0 0.917
Rexene 2040 Rexene 12.0 0.917
Rexene 2049 Rexene 20.0 0.917
NA-334 Equistar 6.0 0.918
NA-217 Equistar 5.5 0.923
NA 285-003 Equistar 6.2 0.930
Exact 3027 Exxon 35 0.900
Exact 3022 Exxon 9.0 0.905
Exact 3139 Exxon 75 0.900
SLP 9053 Exxon 75 0.900
Affinity PF1140 Dow Chemical 1.6 0.895

[0048] The skin layer may also contain other additives
such as the antiblock agents described above for the base
layer. The amount of the antiblock agent or agents in the first
skin layer may range from about 500 to about 5000 ppm
with amounts of about 1000 ppm generally being preferred.

[0049] Various nucleating agents and pigments can be
incorporated into the film formulations of the present inven-
tion. Preferably the nucleating agents are incorporated into
the base layer and/or the tie layer, but not in the first skin
layer. The amount of nucleating agent added should be an
amount sufficient to provide the desired modification of the
crystal structure while not having an adverse effect on the
desired properties of the facestock. It is generally desired to
utilize a nucleating agent to modify the crystal structure and
provide a large number of considerably smaller crystals or
spherulites to improve the transparency (clarity), and stiff-
ness, and the die-cuttability of the film. Obviously, the
amount of nucleating agent added to the film formulation
should not have a deleterious affect on the clarity of the film.
Nucleating agents that have been used heretofore for poly-
mer films include mineral nucleating agents and organic
nucleating agents. Examples of mineral nucleating agents
include carbon black, silica, kaolin and talc. Among the
organic nucleating agents that have been suggested as useful
in polyolefin films include salts of aliphatic mono-basic or
di-basic acids or arylalkyl acids such as sodium succinate,
sodium glutarate, sodium caproate, sodium 4-methylvaler-
ate, aluminum phenyl acetate, and sodium cinnamate. Alkali
metal and aluminum salts of aromatic and alicyclic carboxy-
lic acids such as aluminum benzoate, sodium or potassium
benzoate, sodium beta-naphtholate, lithium benzoate and
aluminum tertiary-butyl benzoate also are useful organic
nucleating agents. Substituted sorbitol derivatives such as
bis (benzylidene) and bis (alkylbenzilidine) sorbitols
wherein the alkyl groups contain from about 2 to about 18
carbon atoms are useful nucleating agents. More particu-
larly, sorbitol derivatives such as 1,3,2,4-dibenzylidene sor-
bitol, 1,3,2,4-di-para-methylbenzylidene sorbitol, and 1,3,2,
4-di-para-methylbenzylidene  sorbitol  are  effective



US 2005/0031824 Al

nucleating agents for polypropylenes. Useful nucleating
agents are commercially available from a number of sources.
Millad8C-41-10, Millad 3988 and Millad 3905 are sorbitol
nucleating agents available from Milliken Chemical Co.

[0050] The amounts of nucleating agent incorporated into
the film formulations of the present invention are generally
quite small and range from about 100 to about 2000 or 4000
ppm of the total facestock. Preferably the amount of nucle-
ating agent should not exceed about 2000 ppm, and in one
embodiment, a concentration of about 300 to 500 ppm
appears optimum.

[0051] Inone embodiment, the facestock film comprises a
base layer having a skin layers on each of its surfaces. As
shown in FIG. 3, facestock 30 includes base layer 31 having
an upper and lower surface. The upper surface of the base
layer 31 is adhered to a first skin layer 34 and the lower
surface is adhered to a second skin layer 35. Holographic
layer 32 having image 33 is adhered to the lower surface of
second skin layer 35. A reflective material (not shown) may
be coated onto a portion of or the entire lower surface of the
holographic layer 32 with image 33.

[0052] The composition of the second skin layer 35 may
be the same as the first skin layer 34 or different from the
composition of the first skin layer. in one embodiment, the
second skin layer may consists essentially of the same
polymers or blends as present in the first skin layer, or the
second skin layer may comprise a different polymers or
blends. A particularly useful multilayer film is the coex-
truded product of a polypropylene skin layer, a blend of
polypropylene and ethylene vinyl acetate (18% vinyl
acetate) (weight ratio of 75:25) and a base layer or propylene
butene copolymer (3.2% butene), titanium dioxide, and
calcium carbonate (weight ratio of 50:30:20).

[0053] The multilayer film of the invention comprises, in
one embodiment, a base layer having an upper surface and
a lower surface, and at least a first skin layer bonded to the
upper surface of the base layer by a tie layer wherein the
base layer comprises (a) a propylene homopolymer or
copolymer, (b) a polyethylene, or (¢) a blend of a propylene
homopolymer and at least one propylene copolymer. The
first skin layer comprises (a) a propylene homopolymer or
copolymer, (b) a polyethylene, or (¢) a blend of a propylene
homopolymer and at least one propylene copolymer.

[0054] The layers of the multilayered film of the facestock
can be formed by a variety of techniques known to those
skilled in the art including blown or cast extrusion, or
extrusion coating or by a combination of these techniques.
U.S. Pat. No. 5,186,782 (Freedman), and U.S. Pat. No.
5,242,650 (Rackovan et al) and U.S. Pat. No. 5,435,963
(Rackovan et al) disclose useful procedures for preparing
multilayer films, and these patents are hereby incorporated
in their entirety by reference herein. The layers can be
formed by simultaneous extrusion from a suitable known
type of coextrusion die, and the three layers are adhered to
each other in a permanently combined state to provide a
unitary coextrudate. Alternatively, the base layer can be
formed by extrusion of the base layer on a substrate followed
by coextrusion coating of the tie layer and first skin layer
onto the base layer thereby forming a three layer structure
wherein the layers are adhered to each other in a perma-
nently combined state. In another alternative embodiment,
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the three layers may be separately formed by extrusion and
thereafter laminated together by the application of heat and
pressure.

[0055] Generally, the base layer is relatively thick com-
pared to the first skin layer and the tie layer. In another,
although generally not preferred embodiment, the first skin
layer may be relatively thick compared to the base layer and
the tie layer. Accordingly, thickness ratios for the three
layered films may range from about 90:5:5 to 5:5:90
(base:tie:first skin). However, generally preferred thickness
ratios for the three layered films (base:tie:first skin) include
90:5:5; 80:10:10; 70:15:15; 85:5:10; and 80:5:15.

[0056] The desirable properties of the multilayer film
facestocks of the present invention are improved, particu-
larly with regard to machine direction Gurley stiffness and
die-cuttability, when at least the base layer, and more
preferably, the entire multilayered film of the facestock, has
been oriented in the machine direction only. Generally, the
base layer and/or entire multilayer film will be oriented in
the machine direction at a stretch ratio of at least about 2:1,
and more preferably at a stretch ratio of from about 3:1 to
about 9:1. In another preferred embodiment, the film is
oriented in a machine direction at a ratio of about 4:1 to
about 6:1. The oriented film is then preferably heat set or
annealed to provide dimensional stability (i.e., to prevent
shrinking, relaxing or any distortion of the film).

[0057] 1In one embodiment, the composition of the second
skin layer will be different from the composition of the first
skin layer, and, in this embodiment, the second skin layer
may comprise a polyethylene that is different from the
polyethylene used in the first skin layer (including low and
medium density polyethylenes) or a thermoplastic film
forming polymer that is not a polyethylene having a density
of about 0.940 g/cm? or less. Examples of thermoplastic film
forming polymers that can be utilized in the second skin
layer, either alone or in combination include polyolefins
(linear or branched), polyamides, polystyrenes, nylon, poly-
esters, polyester copolymers, polyurethanes, polysulfones,
polyvinylidine chloride, styrene-maleic anhydride copoly-
mers, styrene-acrylonitrile copolymers, ionomers based on
sodium or zinc salts of ethylene methacrylic acid, nolym-
ethyl methacrylates, cellulosics, fluoroplastics, acrylic poly-
mers and copolymers, polycarbonates, polyacrylonitriles,
and ethylene-vinyl acetate copolymers. Specific examples of
thermoplastics useful as the second skin layer include acry-
lates such as ethylene methacrylic acid, ethylene methyl
acrylate, ethylene acrylic acid and ethylene ethyl acrylate.

[0058] In one embodiment, the second skin layer com-
prises a mixture of a polyethylene and a propylene
homopolymer or copolymer. The selection of a particular
polymer for the second skin layer is dependent on the
properties and characteristics that are to be added by the
presence of the second skin layer. The polymer for the
second skin layer should be compatible with the polymer of
the base layer to provide sufficient adhesion to the base layer
in the absence of a tie layer. For example, if the base layer
contains a propylene polymer, a second skin layer compris-
ing at least some propylene polymer will adhere to the base
layer without an intermediate tie layer. It also has been
discovered that the use of a composition in the second skin
layer that is different from the composition of the first skin
layer reduces the blocking tendency when the facestock is
rolled on itself.
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[0059] 1Inoneembodiment, the second skin layer comprise
a polymerthat is softer than the propylene polymer or
copolymer, or blends of propylene polymers and copolymers
used in the base layer, particularly when the second skin
layer is joined with an adhesive to a release coated liner. In
particular, it is preferred that the material of the second skin
layer has a lower tensile modulus than the tensile modulus
of the material comprising the base layer. The use of a lower
tensile modulus second skin layer results in a facestock
exhibiting improved die-cuttability when compared to a
facestock wherein the material of the second skin layer has
a higher tensile modulus than the material of the base layer.

[0060] In one embodiment, the conformable facestock
comprises a polymeric film having an upper surface and a
lower surface, a holographic layer on the upper surface of
the polymeric film and a protective layer on the upper
surface of the holographic layer. The polymeric film may be
a monolayer or a multilayer film. The protective layer may
be a film of the same polymeric compositions described
herein in relation to the polymeric film. The protective film
may be laminated to the holographic layer with adhesive or
may be heat sealed onto the holographic layer. Alternatively,
the protective layer may comprise a cured resin coating
applied to the holographic layer. The protective layer may
provide  anti-static  properties,  abrasion-resistance,
UV-blocking properties, etc. to the facestock. The protective
layer is transparent and conformable.

[0061] TLabelstock

[0062] The above-described facestocks containing the
hologram are useful as labels. As illustrated in FIG. 4, label
40 is made up of polymeric film 41 having an upper surface
and a lower surface, and holographic layer 42 having image
43 adhered to the lower surface of polymeric film 41.
Optional reflective material 44 is coated over the lower
surface of the holographic layer 42. Holographic layer 42
(optionally with the reflective material) is adhered to adhe-
sive 45, which in turn is releasably adhered to release liner
46.

[0063] FIG. 5 illustrates yet another embodiment of the
present invention that relates to a multilayer labelstock for
use in preparing adhesive labels. The labelstock 50 com-
prises a multilayer film polymeric film 51 having skin layers
53 and 54 adhered to the surfaces of base layer 52. The
second skin layer 54 is also adhered to holographic layer 55
having image 56. Holographic layer 55 is adhered to adhe-
sive 57, which in turn is releasably adhered to release liner
58. The multilayer film facestock 51 of FIG. § is similar to
the multilayer facestock of FIG. 3. The present invention
also contemplates adhesive multilayer labelstocks that com-
prise multilayer film facestocks having one, two, three or
even four layers and an adhesive layer. Such labelstocks can
be illustrated by adding an adhesive layer to the facestocks
illustrated in FIGS. 1-3 where the adhesive layer is in
contact with the exposed surface of the holographic layers
12, 22, and 32 in FIGS. 1, 2 and 3, respectively.

[0064] In another embodiment illustrated in FIG. 6, the
labelstock 60 comprises a polymeric film 61 having an upper
surface and a lower surface, holographic layer 62 with image
63 adhered to the upper surface of polymeric film 61, and
protective layer 64 adhered to the upper surface of holo-
graphic layer 62. An adhesive layer 65 is adhered to the
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lower surface of polymeric film 61 and releasably adhered to
release liner 66. Polymeric film 61 may be a monolayer or
a multilayer film.

[0065] The labelstock of the present invention generally
has an overall thickness of up to about 20 mils. In one
embodiment, the thickness of the labelstock is from about
0.6 mils to about 12 mils.

[0066] Typically, the adhesive layer has a thickness in the
range of from about 0.1 to about 2 mils (2.5 to 50 microns).
Adhesives suitable for use in labelstocks of the present
invention are commonly available in the art. Generally, these
adhesives include pressure-sensitive adhesives, heat-acti-
vated adhesives, hot melt adhesives, and the like. Pressure-
sensitive adhesives are particularly preferred. These include
acrylic based adhesives as well as other elastomers such as
natural rubber or synthetic rubbers containing polymers or
copolymers of styrene, butadiene, acrylonitrile, isoprene and
isobutylene. Pressure-sensitive adhesives are well known in
the art and any of the known adhesives can be used with the
facestocks of the present invention. In one preferred embodi-
ment, the pressure-sensitive adhesives are based on copoly-
mers of acrylic acid esters, such as, for example, 2-ethyl
hexyl acrylate, with polar comonomers such as acrylic acid.

[0067] Adhesives that are tacky at any temperature up to
about 160° C. (about 32000F) are particularly useful. PSAs
that are tacky at ambient temperatures are particularly useful
in the coextruded adhesive constructions of the present
invention. A variety of conventional PSAs can be utilized
provided that the viscosity is or can be modified to be similar
to the viscosity of the polymeric film material that is being
coextruded with the adhesive. Useful PSA compositions are
fluid or pumpable at the temperatures used in the melt
processing. Also, the adhesive compositions should not
significantly degrade or gel at the temperature employed and
over the time required for melt processing and extrusion.
Typically, the adhesive compositions have a viscosity of
from 1000 poise to 1,000,000 poise at the processing tem-
perature.

[0068] The adhesives may generally be classified into the
following categories:

[0069] Random copolymer adhesives such as those based
upon acrylate and/or methacrylate copolymers, a-olefin
copolymers, silicone copolymers, chloroprene/acrylonitrile
copolymers, and the like,

[0070] Block copolymer adhesives including those based
upon linear block copolymers (i.c., 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.

[0071] A description of useful pressure-sensitive adhe-
sives may be found in Fncyclopedia of Polymer Science and
Engineering, Vol. 13. Wiley-Interscience Publishers (New
York, 1988). Additional description of useful pressure-sen-
sitive adhesives may be found in Encyclopedia of Polymer
Science and Technology, Vol. 1, Interscience Publishers
(New York, 1964).

[0072] Commercially available pressure-sensitive adhe-
sives are useful in the invention. Examples of these adhe-
sives include the hot melt pressure-sensitive adhesives avail-
able from H.B. Fuller Company, St. Paul, Minn. as
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HM-1597, HL-2207-X, HL-2115X, HL-2193-X. Other use-
ful commercially available pressure-sensitive adhesives
include those available from Century Adhesives Corpora-
tion, Columbus, Ohio.

[0073] Conventional PSAs, including silicone-based
PSAs, rubber-based PSAs, and acrylic-based PSAs are use-
ful. Another commercial example of a hot melt adhesive is
H2187-01, sold by Ato Findley, Inc., of Wauwatusa, Wis. In
addition, rubber based block copolymer PSAs described in
U.S. Pat. No. 3,239,478 (Harlan) also can be utilized in the
coextruded adhesive constructions of the present invention,
and this patent is hereby incorporated by a reference for its
disclosure of such hot melt adhesives.

[0074] In one preferred embodiment, the pressure sensi-
tive adhesive utilized in the present invention comprise
rubber based elastomer materials such as linear, branched,
grafted, or radial block copolymers represented by the
diblock structures A-B, the triblock A-B-A, the radial or
coupled structures (A-B),,, and combinations of these where
A represents a hard thermoplastic phase or block that is
non-rubbery or glassy or crystalline at room temperature but
fluid at higher temperatures, and B represents a soft block
that is rubbery or elastomeric at service or room tempera-
ture. These thermoplastic elastomers may comprise from
about 75% to about 95% by weight of rubbery segments and
from about 5% to about 25% by weight of non-rubbery
segments.

[0075] The non-rubbery segments or hard blocks comprise
polymers of mono- and polycyclic aromatic hydrocarbons,
and more particularly vinyl-substituted aromatic hydrocar-
bons that may be monocyclic or bicyclic in nature. The
preferred rubbery blocks or segments are polymer blocks of
homopolymers or copolymers of aliphatic conjugated
dienes. Rubbery materials such as polyisoprene, polybuta-
diene, and styrene butadiene rubbers may be used to form
the rubbery block or segment. Particularly preferred rubbery
segments include polydienes and saturated olefin rubbers of
ethylene/butylene or ethylene/propylene copolymers. The
latter rubbers may be obtained from the corresponding
unsaturated polyalkylene moieties such as polybutadiene
and polyisoprene by hydrogenation thereof.

[0076] The block copolymers of vinyl aromatic hydrocar-
bons and conjugated dienes that may be utilized include any
of those that exhibit elastomeric properties. The block
copolymers may be diblock, triblock, multiblock, star-block,
polyblock or graftblock copolymers. Throughout this speci-
fication and claims, the terms diblock, triblock, multiblock,
polyblock, and graft or grafted-block with respect to the
structural features of block copolymers are to be given their
normal meaning as defined in the literature such as in the
Encyclopedia of Polymer Science and Engineering, Vol. 2,
(1985) John Wiley & Sons, Inc., New York, pp. 325-326,
and by J. E. McGrath in Block Copolymers, Science Tech-
nology, Dale J. Meier, Ed., Harwood Academic Publishers,
1979, at pages 1-5.

[0077] Such block copolymers may contain various ratios
of conjugated dienes to vinyl aromatic hydrocarbons includ-
ing those containing up to about 40% by weight of vinyl
aromatic hydrocarbon. Accordingly, multi-block copoly-
mers may be utilized that are linear or radial symmetric or
asymmetric and that have structures represented by the
formulae A-B, A-B-A, A-B-A-B, B-A-B, (AB), ; »...BA,
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etc., wherein A is a polymer block of a vinyl aromatic
hydrocarbon or a conjugated diene/vinyl aromatic hydrocar-
bon tapered copolymer block, and B is a rubbery polymer
block of a conjugated diene.

[0078] The block copolymers may be prepared by any of
the well-known block polymerization or copolymerization
procedures including sequential addition of monomer, incre-
mental addition of monomer, or coupling techniques as
illustrated in, for example, U.S. Pat. Nos. 3,251,905; 3,390,
207; 3,598,887; and 4,219,627. As well known, tapered
copolymer blocks can be incorporated in the multi-block
copolymers by copolymerizing a mixture of conjugated
diene and vinyl aromatic hydrocarbon monomers utilizing
the difference in their copolymerization reactivity rates.
Various patents describe the preparation of multi-block
copolymers containing tapered copolymer blocks including
U.S. Pat. Nos. 3,251,905; 3,639,521; and 4,208,356, the
disclosures of which are hereby incorporated by reference.

[0079] Conjugated dienes that may be utilized to prepare
the polymers and copolymers are those containing from 4 to
about 10 carbon atoms and more generally, from 4 to 6
carbon atoms. Examples include from 1,3-butadiene, 2-me-
thyl-1,3-butadiene (isoprene), 2,3-dimethyl-1,3-butadiene,
chloroprene, 1,3-pentadiene, 1,3-hexadiene, etc. Mixtures of
these conjugated dienes also may be used. The preferred
conjugated dienes are isoprene and 1,3-butadiene.

[0080] Examples of vinyl aromatic hydrocarbons that may
be utilized to prepare the copolymers include styrene and the
various substituted styrenes such as o-methylstyrene, p-me-
thylstyrene, p-tert-butylstyrene, 1,3-dimethylstyrene, alpha-
methylstyrene, beta-methylstyrene, p-isopropylstyrene, 2,3-
dimethylstyrene, o-chlorostyrene, p-chlorostyrene,
o-bromostyrene, 2-chloro-4-methylstyrene, etc. The pre-
ferred vinyl aromatic hydrocarbon is styrene.

[0081] Many of the above-described copolymers of con-
jugated dienes and vinyl aromatic compounds are commer-
cially available. The number average molecular weight of
the block copolymers, prior to hydrogenation, is from about
20,000 to about 500,000, preferably from about 40,000 to
about 300,000.

[0082] The average molecular weights of the individual
blocks within the copolymers may vary within certain limits.
In most instances, the vinyl aromatic block will have a
number average molecular weight in the order of about 2000
to about 125,000, and preferably between about 4000 and
60,000. The conjugated diene blocks either before or after
hydrogenation will have number average molecular weights
in the order of about 10,000 to about 450,000 and more
preferably from about 35,000 to 150,000.

[0083] Also, prior to hydrogenation, the vinyl content of
the conjugated diene portion generally is from about 10% to
about 80%, and the vinyl content is preferably from about
25% to about 65%, particularly 35% to 55% when it is
desired that the modified block copolymer exhibit rubbery
elasticity. The vinyl content of the block copolymer can be
measured by means of nuclear magnetic resonance.

[0084] Specific examples of diblock copolymers include
styrene-butadiene (SB), styrene-isoprene (SI), and the
hydrogenated derivatives thereof. Examples of triblock
polymers include styrene-butadiene-styrene (SBS), styrene-
isoprene-styrene (SIS), alpha-methylstyrene-butadiene-al-
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pha-methylstyrene, and alpha-methylstyrene-isoprene, and
alpha-methylstyrene. Examples of commercially available
block copolymers useful as the adhesives in the present
invention include those available from Shell Chemical Com-
pany and listed in the following Table III.

TABLE III

Styrene/Rubber Melt
Kraton Type Ratio (w) Index
D1101 Linear SBS 31/69 <1
D1107P Linear SIS 15/85 11
Di1111 Linear SIS 22/78 3
D1112P Linear SIS 15/85 23
D1113P Linear SIS 16/84 24
D1117P Linear SIS 17/83 33
D1320X Multi-arm (SD), 10/90 NA

Vector 4111 is a SIS block copolymer available from Dexco of Houston,
Texas.

[0085] Upon hydrogenation of the SBS copolymers com-
prising a rubbery segment of a mixture of 1,4 and 1,2
somers, a styrene-ethylene-butylene styrene (SEBS) block
copolymer is obtained. Similarly, hydrogenation of an SIS
polymer yields a styrene-ethylene propylene-styrene (SEPS)
block copolymer.

[0086] The selective hydrogenation of the block copoly-
mers may be carried out by a variety of well known
processes including hydrogenation in the presence of such
catalysts as Raney nickel, noble metals such as platinum,
palladium, etc., and soluble transition metal catalysts. Suit-
able hydrogenation processes that can be used are those
wherein the diene-containing polymer or copolymer is dis-
solved in an inert hydrocarbon diluent such as cyclohexane
and hydrogenated by reaction with hydrogen in the presence
of a soluble hydrogenation catalyst. Such procedures are
described in U.S. Pat. Nos. 3,113,986 and 4,226,952, the
disclosures of which are incorporated herein by reference.
Such hydrogenation of the block copolymers that are carried
out in a manner and to extent as to produce selectively
hydrogenated copolymers having a residual unsaturation
content in the polydiene block of from about 0.5% to about
20% of their original unsaturation content prior to hydro-
genation.

[0087] In one embodiment, the conjugated diene portion
of the block copolymer is at least 90% saturated and more
often at least 95% saturated while the vinyl aromatic portion
is not significantly hydrogenated. Particularly useful hydro-
genated block copolymers are hydrogenated products of the
block copolymers of styrene-isoprene-styrene such as a
styrene-(ethylene/propyl-ene)-styrene block polymer. When
a polystyrene-polybutadiene-polystyrene block copolymer
is hydrogenated, it is desirable that the 1,2-polybutadiene to
1,4-polybutadiene ratio in the polymer is from about 30:70
to about 70:30. When such a block copolymer is hydroge-
nated, the resulting product resembles a regular copolymer
block of ethylene and 1-butene (EB). As noted above, when
the conjugated diene employed as isoprene, the resulting
hydrogenated product resembles a regular copolymer block
of ethylene and propylene (EP).

[0088] A number of selectively hydrogenated block
copolymers are available commercially from Shell Chemi-
cal Company under the general trade designation Kraton G.
One example is Kraton G1652 which is a hydrogenated SBS
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triblock comprising about 30% by weight of styrene end
blocks and a midblock that is a copolymer of ethylene and
1-butene (EB). A lower molecular weight version of G1652
is available from Shell under the designation Kraton G1650.
Kraton G1651 is another SEBS block copolymer that con-
tains about 33% by weight of styrene. Kraton G1657 is an
SEBS diblock copolymer that contains about 13% w sty-
rene. This styrene content is lower than the styrene content
in Kraton G1650 and Kraton G1652.

[0089] In another embodiment, the selectively hydroge-
nated block copolymer is of the formula

B,(AB),A,
[0090] wherein n=0 or 1,

[0091] o is 1 to 100;
[0092] pisOor1;

[0093] each B prior to hydrogenation is predomi-
nantly a polymerized conjugated diene hydrocarbon
block having a number average molecular weight of
about 20,000 to about 450,000;

[0094] each A is predominantly a polymerized vinyl
aromatic hydrocarbon block having a number aver-
age molecular weight of from about 2000 to about
115,000; the blocks of A constituting about 5% to
about 95% by weight of the copolymer; and the
unsaturation of the block B is less than about 10% of
the original unsaturation.

[0095] In other embodiments, the unsaturation of block B
is reduced upon hydrogenation to less than 5% of its original
value, and the average unsaturation of the hydrogenated
block copolymer is reduced to less than 20% of its original
value.

[0096] The block copolymers may also include function-
alized polymers such as may be obtained by reacting an
alpha, beta-olefinically unsaturated monocarboxylic or
dicarboxylic acid reagent onto selectively hydrogenated
block copolymers of vinyl aromatic hydrocarbons and con-
jugated dienes as described above. The reaction between the
carboxylic acid reagent in the graft block copolymer can be
effected in solutions or by a melt process in the presence of
a free radical initiator.

[0097] The preparation of various selectively hydroge-
nated block copolymers of conjugated dienes and vinyl
aromatic hydrocarbons that have been grafted with a car-
boxylic acid reagent is described in a number of patents
including U.S. Pat. Nos. 4,578,429; 4,657,970; and 4,795,
782, and the disclosures of these patents relating to grafted
selectively hydrogenated block copolymers of conjugated
dienes and vinyl aromatic compounds, and the preparation
of such compounds are hereby incorporated by reference.
U.S. Pat. No. 4,795,782 describes and gives examples of the
preparation of the grafted block copolymers by the solution
process and the melt process. U.S. Pat. No. 4,578,429
contains an example of grafting of Kraton G1652 (SEBS)
polymer with maleic anhydride with 2,5-dimethyl-2,5-di(t-
butylperoxy) hexane by a melt reaction in a twin screw
extruder. (See Col. 8, lines 40-61.)

[0098] Examples of commercially available maleated
selectively hydrogenated copolymers of styrene and butadi-
ene include Kraton FG1901X, FG1921X, and FG1924X
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from Shell, often referred to as maleated selectively hydro-
genated SEBS copolymers. FG1901 X contains about 1.7%
by weight bound functionality as succinic anhydride and
about 28% w of styrene. FG1921X contains about 1 % w of
bound functionality as succinic anhydride and 29% w of
styrene. FG1924X contains about 13% styrene and about
1% bound functionality as succinic anhydride.

[0099] Useful block copolymers also are available from
Nippon Zeon Co., Tokyo, Japan. For example, Quintac 3530
is available from Nippon Zeon and is believed to be a linear
styrene-isoprene-styrene block copolymer.

[0100] The polymer film materials and adhesive compo-
sitions used to form the constructions of the present inven-
tion may be neat, or they may be emulsions or solvent-based.
Emulsion and solvent-based acrylic based PSAs are known
and described in, for example, U.S. Pat. Nos. 5,639,811 and
5,164,444, respectively, and these patents are hereby incor-
porated by reference for such disclosures.

[0101] The present labelstock has sufficient stiffness for
good dispensing and matrix stripping. Orientation of the
multilayer film facestocks in the machine direction increases
the tensile modulus in the machine direction which contrib-
utes to dimensional stability and good print registration. The
multilayer film facestocks of the present invention can be
oriented in the machine direction by procedures well known
to those skilled in the art such as by hot stretching the
multilayer film facestock at a stretch ratio of at least 2, and
generally at a stretch ratio from about 2 to about 9. After
passing around preheated rolls that soften the facestock, the
softened facestock is then stretched and thereafter annealed
or heat-set, and finally, cooled over a chill roll to complete
the hot stretch operation. The facestock may then be taken
up in roll form and stored.

[0102] In the manufacture of labelstock from the above-
described multilayer film facestocks in accordance with the
invention, liner or carrier stock may be provided. The liner
or carrier stock may comprise a multilayer liner made for
example as disclosed in U.S. Pat. No. 4,713,273, the entire
disclosure of which is incorporated herein by reference, or
may be a conventional liner or carrier consisting of a single
paper of film layer that may be supplied in roll form. If it has
not been previously provided with a release coating and does
not itself include components to inherently generate a
release surface at its adhesive-contacting face, the liner or
carrier may be coated.with a release coating (e.g., a sili-
cone). If a release coating is applied, it is dried or cured
following application by any suitable means.

[0103] The release face of the release liner or carrier may
be coated with a layer of pressure-sensitive adhesive for
subsequent transfer of the adhesive to the facestock with
which the liner or carrier is employed. When the facestock
is combined with the liner or carrier, the adhesive is joined
to the facestock. Later, the liner or carrier is removed to
expose the adhesive, and the adhesive remains permanently
joined to the facestock.

[0104] In some applications, the adhesive layer may be a
heat-activated adhesive or a hot-melt adhesive such as used
in in-mold label applications, as distinguished from a pres-
sure-sensitive adhesive. If the adhesive is a heat-activated
adhesive or a hot-melt adhesive, there may be no need for
the provision of a release liner for inherent releasability such
as is required when using a pressure-sensitive adhesive.
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[0105] While the invention has been explained in relation
to its preferred embodiments, it is to be understood that
various modifications thereof will become apparent to those
skilled in the art upon reading the specification. Therefore,
it is to be understood that the invention disclosed herein is
intended to cover such modifications as fall within the scope
of the appended claims.

1. A conformable facestock comprising a polymeric film
having an upper surface and a lower surface, and a holo-
graphic layer having an upper surface and a lower surface,
wherein the upper surface of the holographic layer is
adhered to the lower surface of the polymeric film.

2. The conformable facestock of claim 1 wherein the
holographic layer comprises a cured casting resin and a
reflective material overlying at least a portion of the casting
resin.

3. The conformable facestock of claim 2 wherein the
casting resin has at least one said holographic image therein.

4. The conformable facestock of claim 2 wherein the
reflective material covers the entire surface of the casting
resin.

5. The conformable facestock of claim 3 wherein the
reflective material covers the portion of the casting resin
having the holographic image therein.

6. The conformable facestock of claim 1 wherein the
polymeric film is selected from the group consisting of a
polystyrene, a polyolefin, a polyamide, a polyester, a poly-
carbonate, a polyvinyl alcohol, a poly(ethylene vinyl alco-
hol), a polyurethane, a polyacrylate, a poly(vinyl acetate), an
ionomer and mixtures thereof.

7. The conformable facestock of claim 1 wherein the
polymeric film comprises a polyolefin.

8. The conformable facestock of claim 1 wherein the
polymeric film comprises a monolayer film.

9. The conformable facestock of claim 1 wherein the
polymeric film comprises a multilayer film.

10. The conformable facestock of claim 9 wherein the
multilayer film comprises a base layer having an upper
surface and a lower surface, and at least a first skin layer
bonded to the upper surface of the base layer.

11. The conformable facestock of claim 10 wherein the
base layer comprises (a) a polyethylene, (b) a propylene
homopolymer or copolymer, or (c) a blend of (i) a polyeth-
ylene or a propylene homopolymer and (i) at least one
propylene copolymer.

12. The conformable facestock of claim 11 wherein the
base layer comprises a propylene homopolymer.

13. The conformable facestock of claim 11 wherein the
propylene copolymer of the base layer comprises a copoly-
mer of propylene and up to about 40% by weight of at least
one a-olefin selected from ethylene and a-olefins containing
from 4 to about 8 carbon atoms.

14. The conformable facestock of claim 13 wherein the
a-olefin comprises ethylene, 1-butene, or 1-octene.

15. The conformable facestock of claim 11 wherein the
base layer comprises a blend of (a) a propylene homopoly-
mer and (b) a propylene-ethylene or a propylene-1-butene
copolymer.

16. The conformable facestock of claim 10 wherein the
skin layer comprises a blend of (a) a polyethylene, (b) a
propylene homopolymer and (c) a propylene-ethylene or a
propylene-1- butene copolymer.

17. The conformable facestock of claim 11 wherein the
base layer further comprises at least one nucleating agent.
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18. The conformable facestock of claim 10 wherein the
base layer is oriented in the machine direction at a stretch
ratio of from about 3:1 to about 9:1.

19. The conformable facestock of claim 10 wherein the
base layer is oriented in the machine direction at a stretch
ratio of at least about 2:1.

20. The conformable facestock of claim 1 wherein the
polymeric film is oriented in the machine direction at a
stretch ratio of from about 3:1 to about 9:1.

21. The conformable facestock of claim 9 wherein the
polymeric film comprises a coextruded film.

22. The conformable facestock of claim 10 further com-
prising a second skin layer bonded to the lower surface of
the base layer.

23. The conformable facestock of claim 22 wherein the
composition of the second skin layer is different from the
composition of the first skin layer.

24. The conformable facestock of claim 22 wherein the
composition of the second skin layer is essentially the same
as the composition of first skin layer.

25. The conformable facestock of claim 22 wherein the
second skin layer comprises a thermoplastic polymer.

26. The conformable facestock of claim 22 wherein the
second skin layer comprises at least one polymer selected
from the group of polyolefins, polyamides, polystyrenes,
polystyrene-butadiene, polyesters, polyester copolymers,
polyurethanes, polysulfones, polyvinylidene chloride, sty-
rene-maleic anhydride copolymers, styrene acrylonitrile
copolymers, ionomers based on sodium or zinc salts of
ethylene methacrylic acid, polymethylmethacrylates, cellu-
losics, fluoroplastics, acrylic polymers and copolymers,
polycarbonates, polyacrylonitriles, ethylene-vinyl acetate
copolymers, and mixtures thereof.

27. The conformable facestock of claim 22 wherein the
second skin layer comprises a mixture of a polyethylene and
a propylene homopolymer or copolymer.

28. The conformable facestock of claim 22 wherein the
second skin layer is bonded to the lower surface of the base
layer through a tie layer.

29. The conformable facestock of claim 28 wherein the
composition of the second skin layer is different from the
composition of the first skin layer.

30. The conformable facestock of claim 28 wherein the
second skin layer comprises at least one polymer selected
from the group of polyolefins, polyamides, polystyrenes,
polystyrene-butadienes, polyesters, polyester copolymers,
polyurethanes, polysulfones, polyvinylidene chloride, sty-
rene-maleic anhydride copolymers, styrene acrylonitrile
copolymers, ionomers based on sodium or zinc salts of
ethylene methacrylic acid, polymethylmethacrylates, cellu-
losics, fluoroplastics, acrylic polymers and copolymers,
polycarbonates, polyacrylonitriles, ethylene-vinyl acetate
copolymers, and mixtures thereof.

31. The conformable facestock of claim 28 wherein the
polymeric film is oriented in the machine direction at a
stretch ratio of at least about 2:1.

32. The conformable facestock of claim 28 wherein the
polymeric film comprises a coextruded film.

33. The conformable facestock of claim 32 wherein the
polymeric film is oriented in the machine direction at a
stretch ratio of from about 3:1 to about 9:1.

34. The conformable facestock of claim 8 wherein the
polymeric film comprises a blend of (a) a propylene
homopolymer or copolymer and (b) an alkylene-alkyl-acry-
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late or methacrylate copolymer; wherein the polymeric film
is machine direction oriented.

35. The conformable facestock of claim 34 wherein the
alkylene of (b) is an a-olefin containing from 2 to 8 carbon
atoms.

36. The conformable facestock of claim 34 wherein the
alkyl-acrylate of (b) is a C; to Cg alkyl acrylate or meth-
acrylate.

37. The conformable facestock of claim 34 wherein (b) is
ethylene butylacrylate copolymer.

38. The conformable facestock of claim 1 wherein the
thickness of the polymeric film is from about 0.5 mils to
about 10 mils.

39. The conformable facestock of claim 1 wherein the
thickness of the polymeric film is less than about 6 mils.

40. The conformable facestock of claim 1 further com-
prising a protective layer overlying the lower surface of the
holographic layer.

41. A label made from the conformable facestock of claim
1.

42. The conformable label of claim 1, wherein the upper
surface of the holographic layer is continuously adhered to
the lower surface of the polymeric film.

43. The conformable label of claim 1, wherein the upper
surface of the holographic layer is continuously adhered to
the lower surface of the polymeric film through a tie layer.

44. The conformable label of claim 1, wherein the poly-
meric film comprises at least one layer oriented in the
machine direction only.

45. The conformable label of claim 1, wherein the holo-
graphic layer comprises a holographic image and when the
conformable facestock is applied to a squeezable container
and is deformed, the holographic image remains substan-
tially free of cracking or flaking.

46. A conformable labelstock for use in adhesive labels
comprising: a conformable facestock comprising a poly-
meric film having an upper surface and a lower surface and
a holographic layer having an upper surface and a lower
surface, wherein the upper surface of the holographic layer
is adhered to the lower surface of the polymeric film; and an
adhesive layer having an upper surface and a lower surface,
wherein the upper surface of the adhesive layer is adhered to
the lower surface of the holographic layer.

47. The conformable labelstock of claim 46 wherein the
adhesive is a pressure sensitive adhesive.

48. The conformable labelstock of claim 46 further com-
prising a release liner releasably adhered to the lower
surface of the adhesive layer.

49. A pressure sensitive adhesive label die-cut from the
conformable labelstock of claim 46.

50. The conformable labeistock of claim 46, wherein the
upper surface of the holographic layer is continuously
adhered to the lower surface of the polymeric film.

51. The conformable labelstock of claim 46, wherein the
upper surface of the holographic layer is continuously
adhered to the lower surface of the polymeric film through
a tie layer.

52. The conformable labelstock of claim 46, wherein the
polymeric film comprises at least one layer oriented in the
machine direction only.

53. The conformable labelstock of claim 46, wherein the
holographic layer comprises a holographic image and when
the conformable labelstock is applied to a squeezable con-
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tainer and is deformed, the holographic image remains
substantially free of cracking or flaking.

54. A conformable labelstock for use in adhesive labels
comprising: (a) a multilayer conformable facestock com-
prising a base layer having an upper surface and a lower
surface, a first skin layer bonded to the upper surface of the
base layer by a tie layer, and a holographic layer on the lower
surface of the base layer; wherein the base layer comprises
(i) a propylene homopolymer or copolymer, or (ii) a blend
of a propylene homopolymer and at least one propylene
copolymer; (b) an adhesive layer having an upper surface
and a lower surface wherein the upper surface of the
adhesive layer is adhesively joined to the holographic layer.

55. The conformable labelstock of claim 54 having a
thickness up to about 20 mils.
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56. The conformable labelstock of claim 54 having a
thickness of from about 0.6 to about 12 mils.

57. The conformable labeistock of claim 54 further com-
prising a release coated liner in contact with and releasably
joined to the lower surface of the adhesive layer.

58. The conformable labelstock of claim 54, wherein the
upper surface of the holographic layer is continuously
adhered to the lower surface of the polymeric film.

59. The conformable labelstock of claim 54, wherein the
upper surface of the holographic layer is continuously
adhered to the lower surface of the polymeric film through
a tie layer.

60. The conformable labelstock of claim 54, wherein at
least the base layer is oriented in the machine direction only.
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