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HEAT TRANSFER LABEL

Field of the invention

The present invention relates generally to labels for various articles,
and relates more specifically to heat transtfer labels for articies, such as
confainers.
Background of the Invention

Heat transfer labels are commonly used in the decorating and/or
labeling of commercial articles, such as, and without limitation, containers for
beverages, essential oils, detergents, adverse chemicals, and heaith and beauty
aids. Heat transfer labels are desirably resistant to abrasion and chemical
effects in order to avoid a loss of label information and desirably possess good

characteristics of adhesion to the articles fo which they are affixed.
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Heat transfer labels are multilayered laminates, with each layer
having its own function. For example, heat transfer labels generally include an
adhesive layer, an ink design layer, and a release layer. The release layer may
be a wax release layer, and is often directly adjacent a carrier sheet, such as on
a roll or web of labels. Thus, in such an exampie, the label may be thought to
include a "support portion” (e.q., carrier sheet and release layer) and a “transfer
portion” (i.e., ink design layer and adhesive layer). When subjected to heat, the
wax release layer melts, thereby allowing the transfer portion to be separated
from the carrier sheet, and the adhesive layer adheres the ink design layer to an
article being labeled. Alternatively, all or part of the wax release layer may
transfer as well, to provide protection to the ink design layer. Additionally or
alternatively, the labels may include a separate protective layer overlying the ink
design layer to protect the ink design layer from abrasion.

More specifically, in the heat transfer labeling process, the label-
carrying sheet is subjected to heat, and the label is pressed onto an article with
the ink design layer making direct contact with the article. As the paper sheet is
subjected to heat, the wax layer begins to melt so that the paper sheet can be
released from the ink design layer. (And, as described above, a portion of the
wax layer may be transferred with the ink design layer and a portion of the wax
layer may remain with the paper sheet.) After transfer of the ink design layer to
the article, the paper sheet is removed, leaving the ink design layer firmly affixed
to the article. In an alternate embodiment, where the wax layer also transfers,
the wax layer thus may serve two purposes: (1) to provide release of the ink

-9
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design layer from the sheet upon application of heat to the sheet, and (2) o form
a protective layer over the transferred ink design layer. After transfer of the label
to the article, the transferred wax release layer may be subjected to a
postflaming technigue which enhances the optical clarity of the layer (thereby
enabling the ink design layer therebeneath {0 be better observed) and which
enhances the protective properties of the transferred wax layer.

Such heat transfer labels have been used 10 decorate a variety of
articles, such as polyethylene, polypropylene, PET, and acrylonitrile articles. tor
example, such articles may include high-density polyethylene (HDPE) containers,
low-density polyethylene (LDPE) containers, and polypropylene containers. One
example of a heat transfer label that has been used to decorate polyethylene
(PE) containers includes a paper carrier sheet overcoated with a wax release
layer (approximately 6-8 Ibs. wax/3,000 square feet' of paper carrier web). A
nrotective lacquer layer including a polyester resin is printed on the wax release
layer. An ink design layer including a polyamide resin is printed on the protective
lacquer layer. A heat-activatable adhesive layer inciuding a polyamide resin is
printed on the ink design iayer.

One disadvantage associated with the use of the aforementioned
label, and similar heat transfer labels, on polyethylene, polypropylene, PET,
and/or‘acrylonitrile, is that the label will not adhere {0 a polyethylene,
nolypropylene, PET, or acrylonitrile surface unless the surface has previously

been treated by some oxidizing technique. It is known o those skilled in the art

that to effect a bond between article surface and an adhesive including a
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polyamide, the article surface needs to be oxidized first, as described above.
This also is the case for adhesives including chiorinated polyolefins. Such
adhesives also need the article surface to be oxidized in order to effectively bongd
to the article, as described above. Typical oxidizing techniques include flaming
the polyethylene, polypropylene, PET, or acrylonitrile surface with an oxidizing
flame. Without wishing to be limited to any particular theory as to why
pretreatment of the polyethylene, polypropylene, PET, or acrylonitrile surface is
necessary for the aforementioned label to adhere thereto, it is believed that
untreated polyethylene, untreated polypropylene, untreated PET, or untreated
acrylonitrile is a low energy surface made up primarily of hydrocarbons, whereas
oxidized or treated polyethylene, polypropylene, PET, or acrylonitrile is a
relatively higher energy surface which additionally includes ketones, carboxylic
acid groups, etc. Accordingly, because the pretreated polyethylene,
polypropylene, PET, or acrylonitrile surface is a higher energy surface than the
untreated polyethylene, polypropylene, PET, or acrylonitrile surface, it is more
receptive to binding o the adhesive layer of the label. However, pretreatment of
the article results in increased time, equipment, and cost in labeling the article.
Thus, it would be desirable to provide a heat transtfer label that is
particularly well suited for use on unireated polyethylene, polypropyiene, PET, or
acrylonitrile surfaces, such as untreated high, medium, or low density
polyethylene surfaces and/or untreated high, medium, or low density

polypropylene surfaces.
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Summary of the invention

The present invention overcomes the drawbacks described above
by providing a heat transfer label, which includes (a} a support portion; and (b) a
transfer portion over the support portion for transfer of the transfer portion from
the support portion to an article upon application of heat to the support portion
while the transfer portion is placed into contact with the article, the transfer
portion including an adhesive layer including a vinyl acetate resin (such as an
ethylene vinyl acetate resin), a tackifying petroleum hydrocarbon, and a
microcrystalline wax. The fransfer portion may further include (i) a protective
lacquer layer, and (ii) an ink design layer proximal to the protective lacquer iayer.
The label may further include a wax release layer or wax-like release layer
interposed between the support portion and the fransfer portion. Thus, the
protective lacquer layer may be interposed between the wax layer (or wax-like
layer) and the Ink layer.

The adhesive of the label of the present invention can bond to
nonoxidized polyethylene, polypropylene, PET, and acrylonitrile surfaces, and
thus allows for the elimination of surface pretreatment of the article being labeled.
in addition to being directed to the above-described heat transfer label, the
present invention is also directed to a method of labeling an untreated
polyethylene, polypropylene, PET, or acrylonitrile surface with the above-

described heat transfer label.
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According to one aspect of the present invention there is
provided a heat transfer label comprising (a) a support portion; (b) a transfer
portion over said support portion for transfer of the transfer portion from the
support portion to an article that has not undergone an oxidizing treatment
upon application of heat to the support portion while the transfer portion is
placed into contact with the article, said transfer portion including at least an
Ink layer; and an adhesive layer comprising a vinyl acetate resin, a tackifying
petroleum hydrocarbon resin, and a microcrystalline wax; wherein said ink

layer Is disposed between said adhesive layer and said support portion.
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Brief Description of the Drawings

The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments of the invention and,
together with the general description of the invention given above and the
detailed description of the embodiments given below, serve to explain the
principles of the present invention.

FIG. 1 is a schematic section view of a heat transfer label that s
particularly well suited for use on untreated polyethylene, polypropylene, PET, or
acrylonitrile surfaces, in accordance with the principles of the present invention.

FIG. 2 is a schematic section view of another heat transter label
that is particularly well suited for use on untreated polyethylene, polypropylene,
PET, or acrylonitrile surfaces, in accordance with the principles of the present
invention.

Detailed Description of the invention

Referring now to FIG. 1, there i1s shown a schematic section view of
an embodiment of a heat transfer label 10 that is particularly well suited for use
on untreated polyethylene, polypropylene, PET, or acrylonitrile surfaces, such as
untreated high-density polyethylene containers, untreated iow-density
polyethylene containers, untreated high-density polypropylene containers, and
untreated low-density polypropylene containers.

The label 10 includes a support portion 12 and a transier portion
14. The support portion 12 may inciude a carrier sheet 18, which is typically

paper or a similarly suitabie substrate, and a release portion 16, which is
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overcoated onto the carrier sheet 18. The release portion 16 may include (1) a
nonwax release layer 20, and (2) a skim coat 22. The nonwax release layer 20
may include a layer of polyethylene or a layer of polypropylene. Details of such a
polyethylene layer are disclosed in U.S. Patent No. 4,935,300, and in U.S. Patent
No. 4, 927,709. The skim coai 22 may include wax and may be coated directly

on top of the polyethylene or polypropylene layer. During label transfer, a

small portion of the skim coat 22 may be transferred along with the transfer
portion 14 of the label 10 onto the article being labeled. However, the amount

of the skim coat 22 transferred onto the article being labeled is generally not
readily discernible.

The transfer portion 14 may include a protective lacquer layer 24
printed directly on top of at least a portion of the skim coat 22, an ink design layer
26 printed onto a desired area of lacquer layer 24, and an adhesive layer 28
printed over the ink design layer 26. The adhesive layer 28 may be printed onto
a surrounding portion of the lacquer layer 24.

One example of such a heat transfer label 10, as described above
with respect to FIG. 1, is the CLEAR ADVANTAGE? label, commercially
available from Multi-Color Corporation of Cincinnati, Ohio, the assignee of the
present application. The CLEAR ADVANTAGE?® heat transfer label includes a
carrier sheet 18 of one-sided clay-coated paper (at 28 pounds per ream). The
clay-coated side of the carrier sheet 18 is adjacent to a nonwax release layer 20
of high-density polyethylene that is extruded onto the paper (at 8 pounds per

ream). A skim coat 22 (generally a carnauba wax emulsion) is layered on top of
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the high-density polyethylene (at 0.25 to 1.0 pound per ream). The high-density
polyethylene nonwax release layer 20 and skim coat 22 together form the
release portion 16 of the support portion 12. The release portion 16 and the
carrier sheet 18 together form the support portion 12. The transfer portion 14 is
formed from a protective lacquer layer 24, ah INK layer 26, and an adhesive layer
28. The protective lacquer layer in the CLEAR ADVANTAG E® heat transfer label
includes materials having release characieristics. The release portion 16 is not
entirely wax, and so the lacquer layer 24 of the transtfer portion needs some
"help" in transferring from the support portion 12. The ink layer in the CLEAR
ADVANTAGE?® label may be chosen from (1) polyester binder with a pigment, (2)
vinyl binder with a pigment, or (3) acrylic binder with a pigment. Examples of

materials for the protective lacquer layer 24 and ink layer 26 will be described in

greater detail below. The adhesive layer 28 of the transtfer portion 14 may be
heat-activatable. In one embodiment, the adhesive layer 28 may inciude a vinyl
acetate resin (such as an ethylene vinyl acetate resin), a tackitying petroleum
hydrocarbon resin, and a microcrystalline wax. The adhesive layer 28 will be
described in greater detail below.

Referring now to FIG. 2, there is shown a schematic section view of
a second embodiment of a heat transfer [abel 10 that is particularly well suited for
use on unireated polyethylene, polypropylene, PET, or acrylonitrile surfaces.
This label 10 also includes a support portiocn 12 and a transfer portion 14. The
support portion 12 may include a carrier sheet 18, which is typically paper or a

similarly suitable substrate, and a wax release layer 30, which is overcoated onto

-8 -
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the carrier sheet. During label transter, a small portion of the wax release Iayer
30 may be transferred along with the transter portion 14 of the label 10 onto the
article being labeled. Any wax that transfers may thereafter be subjected to a
postfiaming technique.

As described above, the transfer portion 14 may include a
protective lacquer layer 24 printed directly on top of at least a portion of the wax
release layer 30, an ink design layer 26 printed onto a desired area of the lacquer
layer 24, and an adhesive layer 28 printed over the ink design layer 26. The
adhesive layer 28 may be further prinied onto a surrounding portion of the
lacquer layer 24.

One example of such a heat transfer label 10, as described above
with respect to FIG. 2, is the THERIMAGE® label, commercially available from
Multi-Color Corporation of Cincinnati, Ohio, the assignee of the present
application. The THERIMAGE® heat transfer label includes a carrier sheet 18 of
one side clay-coated paper (at 29.5 pounds per ream). The clay-coated side is
adjacent to a wax release layer 30 (of either 755K wax or 65RC wax, which wiil
be described below). This wax is melted and flood-coated onto the one-sided
clay-coated carrier sheet 18. The wax has a coat weight of 7 pounds per ream.
The carrier sheet 18 and the wax release layer 30 form the "support portion" 12
of the label. The transfer portion 14 is formed of a protective lacquer layer 24, an
ink layer 26, and an adhesive layer 28. More specifically, the protective lacquer

layer can be a VITEL® polyester. This layer has no release additives in the

polyester. Reiease additives are not needed, since the wax release layer 30 is
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made entirely of wax and resin, and completely melts during the transfer process.
Thus, it does not need any "help” in releasing. The inkiayer 26 can be a
polyamide binder with pigment or an acrylic binder with pigment. This ink layer
26 is gravure-applied to the protective lacquer layer 24. And finally, the adhesive
5 layer 28 used in the THERIMAGE® label is that which is described above with
respect to the CLEAR ADVANTAGE® label, and which will be described in
greater detail below.

Thus, the labels 10 of Figs. 1 and 2 are similar in their constructs,
with each including a carrier sheet 18, release layer (wax 30 or nonwax 20),

10  proteclive lacquer layer 24, ink layer 26, and adhesive layer 28. 1t will be
recognized by those skilled in the art that the CLEAR ADVANTAGE® and
THERIMAGE® labels described above are merely examples of heat transfer
labels, and that any other heat transfer labels may be used in the present
invention. Those other labels may or may not include all of the various layers

15  described above. Materials that may be used in each of those layers will now be
described in greater detall.

The protective lacquer layer 24 may include a release agent and at
least one of a hard polyester resin or an acrylic resin. An example of a hard
polyester resin is ViTEL® 2300 (Shell Chemical Company, Akron, Ohio), a
20  copolyester resin having a high tensiie strength of 8000 psi, a low elongation of
7%, a 79 D scale Shore Durometer hardness, and a 156°C ring and ball melt flow
point. An example of a lacquer compaosition for use in forming protective jacquer

layer 24 is the following: VITEL® 2300 (21.4% by weight); nitrocellulose (4.5% by

-10 -
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weight); AEROSOL® OT-MSO dioctyl sodium sulfosuccinate in mineral seal oil
(4.5% by weight); castor oil (0.9% by weight); toluene (27.4% by weight}; methyi
athyt ketone (MEK) (20.4% by weight); and ethyl acetate (20.4% by weight).

Other suitable examples of lacquer compositions -for use in forming
the prf:tective lacquer layer 24 include the following example: VITEL® 2300
(23.5% by weight); castor oil (1.07% by weight); toluene (30.1% by weight);
methyl ethyl ketone (MEK) (22.5% by weight); and ethyl acetate (22.5% by
weight). Then, carnauba wax or UNITHOX 750 poiyethylene wax is added 1o the
aforementioned mixture in an amount constituling 7%, by weight, of the total
composition.

And, the following is another suitable example of a protective layer
24: BOSTIK 7922 polyester resin (20% by weight), (a semicrystalline, linear
saturated polyester available from Emhart Corporation of Farmington,
Connecticut, having a hardness of 65 Shore A, a specific gravity of 1.23,
softening range (R&B) of 275°F-297°F, a solution viscosity (30% solids in 50/50
MEK/Toluol) of 60-200 cps and a solution viscasity (30% solids in ethyl acetate)
of approximately 300-400 cps); VAGH vinyl resin (5% by weight), (a vinyl resin
solution available from Union Carbide Chemicals, Danbury, Connecticut, having
a polymer composition by percentage weight of 90 VCI, 4 VAc and 6 vinyl
alcohol, an average molecular weight of 27,000, a giass fransition temperature of
79°C, a specific gravity ASTM D792 of 1.39 and a solution viscosity at 25°C of

1000 cP); nitrocellulose (1.7% by weight); castor oil (0.8% by weight); UNITHOX
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750 ethoxylated alcohol (7% by weight); MEK (26.2% by weight); toluene (19.6%
by weight); and ethyl acetate (19.6% by weight).
Still yet another alternative example comprises the lacquer

composition used to make the label of U.S. Patent No. 5,766,731, to which

carnauba wax or UNITHOX™ 750 ethoxylated alcohol has been added.

In one exemplary method of forming the protective lacquer layer 24
using any of the aforementioned lacquer compaositions, the lacquer composition
is deposited onto a desired area of the skim coat 22 (in the embodiment of FIG.
1) or wax release layer 30 (in the embodiment of FIG. 2), preferably by gravure
printing or a similar technique. After deposition of the [acquer composition onto
the desired area of the skim coat 22 or wax release layer 30, the deposited layer
is heated, causing the volatile components thereof to evaporate and leaving only
the nonvolatile components thereof to make up the protective lacquer layer 24.

The Ink design layer 26 of the transfer portion 14 may include a
conventional polyamide ink (such as in a THERIMAGE?® label), which may take
the form described in one or more of th‘e above-referenced patents. The ink
design layer 26 is formed in the conventional manner by depositing, by gravure
printing or the like, an ink composition comprising a polyamide resin, a suitable
pigment or dye, and one or more suitable volatile solvents onto one or more
desired areas of the protective lacquer layer 24. After application of the ink
composition onto the protective lacquer layer 24, the deposited layer is heated,
causing the volatile soivent component(s) of the ink solvent system to evaporate

-9 -
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and leaving only the nonvolatile components thereof to form the ink design layer
26. As described above, alternative ink design layers may include an acryiic
binder. And in the case of at least the CLEAR ADVANTAGE? label, the ink may
include a polyester binder or a vinyl binder.

The adhesive layer 28 of the transfer portion 14 includes a viny!
acetate resin, a tackifying petroleum hydrocarbon, and a microcrystalline wax.
One example of a vinyl acetate resin is an ethylene vinyl acetate resin. An
example of the ethylene viny! acetate resin is ELVAX® 40-W, a 39-42% vinyl
acetate, medium to fow viscosity (0.70 cP at 30°C and 0.25 g 1100 ml toluene)
resin commercially available from ICI Acrylics, Inc. (Wilmington, Delaware),
which is soluble in organic solvents and has a bulk density of 30 Ib/ft°> (ASTM-D
1895/B), a ring and ball softening point of 200°C and a melt index of 48-66 grams
per 10 minutes (ASTM-D 1238 modified).

The adhesive layer 28 of the transfer portion 14 also includes a
hydrocarbon resin, such as a tackifying petroleum hydrocarbon. An example of
the tackifying petroleum hydrocarbon as used in the present invention is Escorez™
1315 from ExxonMobil Chemical. The hydrocarbon resin promotes adhesion of
the label to the nonoxidized article surface.

The adhesive layer 28 of the transfer portion 14 also includes a
microcrystalline wax. The microcrystalline component of wax release layer 30
may be composed of saturated hydrocarbons of higher melting point than those
of paraffin wax. Microcrystaliine waxes characteristically contain between about

Ca4H7o to CgoH120 hydrocarbons having molecular weight between about 478 and
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840. Microcrystalline waxes (microwaxes) are characterized by an increased
amount of branching; aithough they contain straight chain moiecuies, they are
not as linear a saturated hydrocarbon as parafiin wax. Also compared to paraffin
wax, they contain a greater portion of cyclic ring molecules. The crystaliine
structure of the microcrystalline wax contains pre&ominantly malcrystalline and
needle-like crystals having very small, undefined form when compared with the
nlate-like crystalline structure of paraffin wax under the same magnification.
Thus, the crystaliine structure of microcrystaliine wax is small and irreguiar when
solidified from the melted wax. In solvents, microcrystalline wax discloses no
well-formed crystals of any size. Small amounts of microwax may be added {o
the formulalion for wax release layer 30, since microwax imparts a measure of
plasticity to the paraffin wax components, since the paraffin wax is rather brittle
and would, by itself, tend 1o cause cracks or fissures in a wax release layer 30.
Because of its diminished crystalline structure, microwax contributes little
potential hazing or halo effect.

The classes of microwaxes vary principally in their melting point
range. For example, the so-called hard microwaxes have a meiting point
between about 190°F-210°F; the plastic microwaxes a melting point between
about 145°F-175°F; the emulisifiable crystalline waxes between about 190°F-
225°F: and modified microwaxes between about 165°F-220°F. All of these
various types of microwaxes may be employed in the present formulation. An

Hustrative, commercially available microcrysialline wax that is particularly
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suitable in the present formulation is available under the Victory White trade

name from the Petrolite Corporation.
The microcrystalline wax also promotes adhesion of the label 10 to
a nonhoxidized article surface. More specifically, the microcrystalline wax ailows
thé formulation of the adhesive to tackify more aggressively at a given transfer
temperature. This temperature is generally about 260°F in one embodiment of
the present invention. The presence of the microcrystalline wax in the
formulation imparts a sharper melting point to the formulation, thereby making

the adhesive more aggressive at a given temperature.

Further, the microcrystalline wax helps prevent or minimize the
potential for label blocking when the labels 10 are in roll form. As is well known
to those skilled ih the art, when labels are packaged in a roll, the labels contact
one another, such that the adhesive on one label may come into contact with a
surface of an adjacent label. Should the roll of [abels be inadvertently subjected
to temperatures at which the adhesive will begin to tackity, the labels may
adhere, i.e., become *"blocked," 10 one another. The presence of the
microcrystalline wax in the adhesive formulation softens and begins to flow at
increased temperatures, and prevents bonding sufficient to block the labels.

One example of an adhesive composition that may be used to form
the adhesive layer 28 has the following composition: 70% ELVAX® 40-W, 25%
Escorez 1315, and 5% Victory White Wax dissolved to 25% solids in toluene.

The adhesive layer 28 may be formed by depositing onto the ink

design layer 26, by gravure printing or the like, the atorementioned adhesive
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composition. The deposited composition is then heated, causing the volatile
components of the composition to evaporate and leaving only the nonvolatile
solid components thereof to form the adhesive layer 28.

The label 10 is particularly well suited for use with untreated

polyethylene, polypropylene, PET, and acrylonitrile articles, such as high-density
polyethylene articles, including untreated HDPE containers. Application of the
label 10 to such items is preferably performed in the conventional thermal-
transfer manner by contacting the adhesive layer 28 to the untreated high-density
polyethylene container or other article, while applying sufficient heat to the back
of the carrier web so as to cause the transfer portion 14 (and possibly a portion of
the skim coat 22) to be released from the support portion 12, and so as to cause
the adhesive layer 28 to become heat-activated for bonding of the transter
portion 14 to the desired article. Adhesion to the article can be measured by

tape test.

Generally, in a tape test, a strip of tape is adhered to a heat transier
label 10 once the label 10 has been applied to an article, such as a bottle. Once
the tape has been adhered and aliowed {o set, it is pulled from the label 10 in
order to see whether the label 10 remained adhered to the article, or whether it is
pulled away from the article by the tape. These tests are run using dry labels In
order to determine whether the adhesion of the label 10 to article is sufficient
under both dry and wet conditions.

Further, the surface energy of the substrate to which the label 10 is

to be applied (i.e., the outer surface of an arlicle) can be tested, in one
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embodiment, by using ACCU DYNE TEST™ Marker Pens, available from
Diversified Enterprises, Claremont, New Hampshire. First, a test article Is
obtained and the sample placed on a clean, level surface. The ambient
temperature and relative humidity is recorded, and if the sample temperature
differs from the ambient temperature, it i.s allowed 1o siabilize. At least three

points across the sample are tested. The test occurs by taking an ACCU DYNE

TEST™ Marker Pen and drawing a line across the surface 1o which the label will
adhere. In particular, an ACCU DYNE TEST™ Marker Pen of a dyne level the
tester believes is slightly lower than that of the test sample Is chosen. The
applicator tip of the marker is firmly pressed down on the subject material until
the tip is saturated with ink. Using a light touch, the pen is then drawn across the

test sample in two or three parallel passes. The first pass is used to flush any
contamination from the tip, and to ensure that the test fluid layer is thin enough
for accurate measurement. Only the last pass will be evaluated. If the last ink
swath remains wetted out on the test sample for three seconds or more, a
marker pen of the next higher dyne level is chosen and the test repeated. If the
last ink swath beads up, tears apart, or shrinks into a thin line within one second
or less, the next lower dyne level marker is chosen and the test repeated. If,
however, the ink swath holds for one to three seconds before losing its Integrity,
the dyne level of the marker closely matches that of the sample. Thus, the
ACCU DYNE TEST™ Marker Pens can be used {o measure the surface energy
of the nonoxidized subsirates of the articie to which the heat transfer labels 10

are to be applied.
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The label 10 of the present invention is also suitable for a complete
360-degree wrap around an article being labeled. In previous wraparound labels,

this was not possible due to the presence of a wax release layer. When the

leading edge of a previous label was applied to an arficle, a portion of the wax
release layer would be transferred to the arlicle along with the label. Thus, the
adhesive on the trailing edge of the label could not bond to the article because
the wax layer on the leading edge was disposed between the arficle and the
adhesive. In such a situation, the trailing edge could come free, which creates
an unpleasant look to the label, and also provides a free edge such that the labe
might be damaged or pulled from the article. However, with the microcrystaliine
wax incorporated into the adhesive formulation, any trailing edge of the label of
the present invention can overlap the leading edge without the problem of a
separate wax layer preventing bonding of the trailing edge.

As mentioned above, one distinct advantage of the label 10 over
existing heat transfer labels used on polyethyiene, polypropylene, PET, and
acrylonitrile articles is the fact that the label 10 does not require any oxidizing
pretreatment of the aforementioned polyethylene, polypropylene, PET, or
acrylonitrile container for the transfer portion 14 to adhere thereto. As a result,
the time necessary to pretreat the container and the particular equipment needed
for pretreatment can be eliminated, resulting in considerable savings.

After transfer of a heat transfer iabel 10 10 an article, the transferred
wax release layer 30 is typically subjected to a postflaming technique, which

enhances the optical clarily of the wax release layer 30 {thereby enabling any ink
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design layer 26 therebeneath to be better observed), and which enhances the
protective properties of the transferred wax release layer 30.

The wax release layer 30 may include various materials. Such
materials may result in a matte finish or in a gloss finish. For examples of
suitable materials for a matte wax release layer, see U.S. Patent No. 4,536,434,
For examples of suitable materials for a gloss wax release layer, see U.S.
Patent No. 4 581 266.

That patent describes an exemplary formulation for the wax release
layer 30 including paraffin and a montan wax, and which may also include a
minor amount of microcrystalline wax. in addition to these waxes, the
formulation may include a tackifying resin and suitable binder. With proper
selection of tackifier resin, the total amount of crystallinity of the paraffin wax can
be reduced. This can serve to reduce the amount of "haze" over the final
transferred image. Although postflaming serves to reduce some of the hazing
which appears over the transferred image it effects only a partial reduction and
does not decrease the crystallinity of the wax components. Postflaming has
been determined to increase clarity principally because it has the effect of
smoothing microscopic hills and valleys on the surface of the transferred release
layer. Postflaming thus creates a smoother, more uniform surface of glossy
character, increases the overall clarity of the transferred release layer, and
consequently the clarity of the transferred design image. Residual amount of
opacity or hazing is believed to be caused by the crystallihe structure of the
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solidified paraffin wax, and to a lesser degree, of the solidified microcrystailline
wax, which contains crystals of much smaller size.

Further, the postflaming described herein merely enhances
properties, such as those provided by the wax layer 30. It is not needed to
achieve a bond between the label 10 and the article. That bond is achieved,
through the present invention, without any oxidation. A postflaming process,
however, may serve to otherwise enhance the bond.

The scope of the claims should not be limited by the preferred
embodiments set forth in the examples, but should be given the broadest
interpretation consistent with the description as a whole.

For example, to achieve optimal label integrity and optimal
adherence between a label and an article, even under conditions of chemical
and/or mechanical degradation, one generally seeks to maximize the adhesion
between the label and the article and generally seeks to maximize the interlayer
adhesion of the various layers of the label. Accordingly, the particular types of
materials used in the adhesive, ink, and protective lacquer layers may be
selected to optimize interlayer adhesion, article adhesion, and/or mechanical and
chemical resistance suitable for the intended use of the article. In addition, the
types of materials used in the various layers of the label may be selected with an

eye towards the particular type of coating and/or printing processes that are to be

used in the manufacture of the label. Notwithstanding the above, certain
variations and modifications, while producing less than optimal results, may still

produce satisfactory results.
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WHAT IS CLAIMED IS:

1. A heat transfer label comprising:

(a) a support portion;

(b) a transfer portion over said support portion for transfer of the
transfer portion from the support portion to an article that has not undergone
an oxidizing treatment upon application of heat to the support portion while
the transfer portion is placed into contact with the article, said transfer portion
iIncluding at least an ink layer; and

an adhesive layer comprising a vinyl acetate resin, a tackifying
petroleum hydrocarbon resin, and a microcrystalline wax;

wherein said ink layer is disposed between said adhesive layer and

said support portion.

2. The heat transfer label of claim 1, wherein said vinyl acetate resin is an
ethylene vinyl acetate resin further comprising a 39-42% vinyl acetate resin
which is soluble in organic solvents and has a bulk density of about 30 Ib/ft°, a
ring and ball softening point of about 200° C., and a melt index of 48-66

grams per 10 minutes.

3. The heat transfer label of claim 2, wherein said vinyl acetate resin is
70% of said adhesive layer, said tackifying petroleum hydrocarbon resin is
25% of said adhesive layer, and said microcrystalline wax is 5% of said

adhesive layer.
_21-



CA 02649934 2012-06-27

4. The heat transfer label of claim 1, wherein said vinyl acetate resin is an
ethylene vinyl acetate resin having a vinyl acetate content of between 18 and

42 percent.

5. The heat transfer label of claim 4, wherein said tackifying petroleum

hydrocarbon resin has a Tg range of between 30° C. and 85° C.

0. The heat transfer label of claim 1, wherein said tackifying petroleum

hydrocarbon resin has a Tg range of between 30° C. and 85°C.

/. The heat transfer label of claim 1, wherein said microcrystalline wax
further includes a melting point of 150-180° F., a hardness of greater than 10

dmm at 77° F., and is 30-60% normal paraffins.

8. The heat transfer label of claim 1, wherein said transfer portion further

comprises a protective lacquer layer.

9. The heat transfer label of claim 8, wherein said protective lacquer layer
further comprises a hard polyester or acrylic resin being a copolyester resin
having a high tensile strength of 8000 psi, a low elongation of 7%, a 79 D

scale Shore Durometer hardness, and a 156° C. ring and ball melt flow point.
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10. The heat transfer label of claim 8, wherein said transfer portion further
comprises a release agent and at least one of a hard polyester resin and an

acrylic resin.

11.  The heat transfer label of claim 10, wherein said release agent is a

surfactant or a wax.

12.  The heat transfer label of claim 11, wherein said release agent is
selected from the group consisting of dioctyl sodium sulfosuccinate in mineral

seal oll, ethoxylated alcohol, and carnauba wax.

13.  The heat transfer label of claim 12, wherein said release agent is

carnauba wax.

14.  The heat transfer label of claim 8, wherein said ink layer is proximal to

said protective lacquer layer.

15.  The heat transfer label of claim 14, said ink layer comprising a resin

chosen from a polyamide, a polyester, a vinyl, and an acrylic.

16. The heat transfer label of claim 15, wherein said ink layer comprises a

polyamide resin, and said polyamide resin is a clear alcohol soluble

polyamide resin based on dimerized vegetable acid and aliphatic polyamines
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and having a Brookfield viscosity at 160° C. of 4-7 poise, a softening point of

105-1158° C. and a Gardner color (maximum) of 7.

17.  The heat transfer label of claim 1, further comprising a release layer
Interposed between said support portion and said transfer portion, the release
layer chosen from a wax release layer having wax in an amount of 6 to 8
pounds per 3,000 ft° of said support portion, or a non-wax release layer

iIncluding a wax skim coat in the amount of 0.25 to 1.00 pound per ream.

18.  The heat transfer label of claim 1, wherein said support portion

Includes a sheet of paper.

19.  The heat transfer label of claim 18, wherein said support portion

comprises one-sided clay-coated paper.
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