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A thermosensitive recording label includes a substrate,
a thermosensitive color-forming layer disposed on one
side of the substrate, a protective layer disposed on the
thermosensitive color-forming layer, a pressure-sensi-
tive hot melt adhesive layer disposed on another side of
the substrate and a releasable backing sheet disposed on
the pressure-sensitive. adhesive layer. The use of a hot
melt adhesive layer enables the thermosensitive label to
be placed on plastic films without migration of plasticiz-
ers in the film from migrating into the color-sensitive
layer. The hot melt adhesive not only prevents such
plasticizers migration, but enables the labels to be
placed on beef products without discoloration of the

beef beneath the label.

21 Claims, 1 Drawing Sheet
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1
THERMOSENSITIVE RECORDING LABEL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

The present invention relates generally to thermosen-
sitive recording labels and more particularly relates to
thermosensitive recording labels suitable for use on
polyvinylchloride and polyethylene stretch wrapping
films.

Thermosensitive recording labels such as described in
U.S. Pat. No. 4,370,370 have been developed to over-
come many of the drawbacks of conventional printing
with oily or water base inks. Problems associated with
conventional printing utilizing oily or water based inks,
inciude the smearing tendency of the ink due to insuffi-
cient drying time before utilization of the label, the high
maintenance of printing equipment, and the continued
replenishment of printing inks, or ribbons if ink impreg-
nated ribbon is used in the printing process. In addition,
it is well known that conventional printing with wet ink
can be a very messy operation.

Hence, thermosensitive recording labels have been
developed which utilize a thermosensitive coloring
material comprising a colorless or light-colored leuco
dye and acidic substance capable of causing the leuco
dye to undergo color formation upon heating of the
thermosensitive recording label.

As is well known in the art, a layer of thermosensitive
coloring material is disposed on a substrate and a ther-
mal head printer is thereafter used to contact and heat
specific areas of the layer to cause color-formation in
the areas heated, while the remainder of the layer stays
colorless, or light-colored, thereby producing visible
alphanumeric characters in the layer.

While these labels may be used on many products
without fading of the color formations over long peri-
ods of time, it is also well known that when such labels
are placed on plastic wrapped products, contact with
the plastic wrap from co-mingled products or packages
1s inevitable. When this occurs, degradation of the heat-
formed printing begins as evidenced by fading of the
color formed by the leuco dye and the acidic substance.

[t is believed that this degradation occurs because
migration of the plasticizers used in the plastic wrap
occurs. The migration of the plasticizer into the thermo-
sensitive color-forming layer and subsequent reaction
therein is believed to cause the fading phenomenon.

As disclosed in U.S. Pat. No. 4,370,370, an attempt to
produce a non-fading thermosensitive recording label
has included the addition of protective, or barrier, lay-
ers on both sides of the thermosensitive color forming
layer in order to prevent such migration.

Specifically, after the color-forming layer is applied
to a substrate, a barrier layer comprising a water soluble
polymeric material is placed over the thermosensitive
color forming area, and a second barrier comprising a
water soluble polymeric material is placed on the other
side of the substrate.

The barrier layer on the substrate is provided to pre-
vent migration of plasticizers from the plastic film on
which the label is placed from migrating through the
substrate and into the color-forming layer, and the bar-
rier layer placed on the thermosensitive color-forming
layer is intended to prevent migration of plasticizers
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from co-mingled plastic wrapped goods which may
come in contact with the label, for migrating thereinto.

While this combination of layers is satisfactory for
use as a thermosensitive recording label in many appli-
cations, manufacture of the label is made more costly
and additional steps must be taken in the production of
the label in order to incorporate the barrier label on the
substrate.

In addition, it has been found that when such label is
placed on plastic stretch wrap film containing beef
products, that a dark discoloring of the beef products
occurs beneath the label a few hours after application of
the label to the packaged beef.

While it is not believed that any deterioration or
spotlage of the beef products occurs because of this
darkened area, it nonetheless is unattractive to the con-
sumer after removal of the plastic wrap and renders the
beef product unacceptable for use by the consumer.

It is not known at the present time exactly why this
discoloration occurs only on beef products, but it is
suspected to be related to the lack of oxygen penetra-
tion beneath the label.

Prior art sensitive recording labels have typically
used an acrylic adhesive agent, a styrene-butadiene
rubber (SBR) latex adhesive agent, a viny! acetate adhe-
sive agent or a rubber adhesive agent for securing the
label, via the substrate, to goods.

While these adhesives are satisfactory for use on
warm, relatively dry goods, they are not suitable as
adhesives in holding the thermosensitive recording
label to moist, damp, refrigerated or frozen plastic wrap
goods such as packaged meats and vegetables or the
like.

The present invention overcomes many of the disad-
vantages of the hereinbefore produced thermosensitive
recording labels. It has been found that the use of a hot
melt adhesive layer applied to a thermosensitive record-
ing label substrate enables a label, in accordance with
the present invention, to be applied to moist and refrig-
erated goods with sufficient adhesion thereto to ensure
contact between the label and the goods even though
they may rub up against and come in contact with asso-
ciated goods during handling of the product.

Further, a label, in accordance with the present in-
vention, utilizing a hot melt type adhesive layer enables
the production of a thermosensitive recording label
without a barrier layer protecting the substrate. This
reduces both the cost of the label and the complexity of
manufacture because less steps are required. It appears
that the hot melt adhesive prevents migration of the
plasticizers from plastic film and the like, onto which
the label is placed, from migrating through the hot melt
adhesive and into the thermosensitive color forming
layer.

In addition, and importantly, it has been discovered
that the use of a hot melt adhesive layer, in combination
with the substrate and thermosensitive color forming
layer, results in a thermosensitive recording label that
can be used on refrigerated beef products without dis-
coloration of the beef beneath the labels as occurs with
hereinbefore manufactured thermosensitive recording
labels.

SUMMARY OF THE INVENTION

A thermosensitive recording label, in accordance
with the present invention, includes a substrate, a ther-
mosensitive color-forming layer disposed on one side of
the substrate, a protective layer disposed on the thermo-
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sensitive color-forming layer, a pressure-sensitive hot
melt adhesive layer disposed on another side of said
substrate, and a releasable backing sheet disposed on
sald pressure-sensitive adhesive layer.

The thermosensitive color-forming layer comprises a
colorless, or light colored leuco dye and an acidic sub-
stance capable of causing the leuco dye to undergo
color formation upon heating of the thermosensitive
recording label.

More particularly, the thermosensitive recording
label according to the present invention includes a pres-
sure-sensitive hot melt adhesive layer comprising at
least one adhesive agent selected from the group con-
sisting of thermoplastic styrene-butadiene rubber hot
melt adhesive, and acrylic hot melt adhesive.

In a preferred embodiment of the present invention,
the thermosensitive recording label includes a pressure-
sensitive hot melt adhesive layer having a transition
glass temperature of at most about 50° C.

The adhesive agent selected enables the use of the
thermosensitive recording label on refrigerated beef
products wrapped with a plastic stretch film wrap se-
lected from the group consisting of polyvinylchloride,
polyethylene and polyolefin without subsequent discol-
oration of the beef beneath the thermosensitive record-
ing label. The pressure-sensitive hot melt adhesive layer
on the present thermosensitive recording label inven-
tion has a thickness from about 15 um (0.6 mil) to about
23 pm (0.9 ml).

BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the present invention may
be had from the consideration of the following detailed
description, taken in conjunction with the accompany-
ing drawings in which:

FIG. 1 is a cross-sectional view of the thermosensi-
tive recording label in accordance with the present
invention generally showing each of the layers included
tn the label;

FIG. 2 1s a diagram showing the production of a
thermosensitive recording label in accordance with the
present invention showing specifically the application
of hot melt adhesives to a backing sheet and subsequent
combination of the backing sheet with the remainder of
the label with chilled rollers;

FIG. 3 is a perspective view of a roll of thermosensi-
tive recording labels according to the present invention;
and,

FI1G. 4 1s a perspective drawing of the thermosensi-
tive recording label in accordance with the present
invention as applied to a plastic wrapped refrigerated
product.

DETAILED DESCRIPTION OF THE
DRAWINGS

Turning now to FIG. 1, the thermosensitive record-
ing label 10 in accordance with the present invention
includes a substrate 12, a thermosensitive color-forming
layer 14 disposed on one side 16 of the substrate 12, a
protective layer 18 disposed on the thermosensitive
color-forming layer 14, a pressure-sensitive hot melt
adhesive layer 20 disposed on another side 22 of the
substrate 12 and a releasable backing sheet 26 disposed
on the pressure-sensitive adhesive layer 20.

In general, the substrate 12 may be a high quality
paper and the thermosensitive recording color-forming
layer 14 is typical of that known in the art as shown in

U.S. Pat. Nos. 4,370,370 and 4,388,362, and examples of
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the colorless or light colored leuco dye and the acidic
substances are given therein.

Additionally, as pointed out in U.S. Pat. No.
4,388,362 enhancers may be included in the thermosen-
sitive color-forming layer in order to enhance the dis-
tinctiveness of the color images. Such enhancers may
include fine powders of calcium carbonate, magnesium
carbonate, alumina, silica, talc, barium sulfate, alumi-
num sterate, styrene resin, urea-formalin resin, or the
like. Binder agents also may be utilized in thermosensi-
tive color-forming layers as is well known in the art.

A water soluble resin solution coated on the thermo-
sensitive color-forming layer 14 and thereafter dried
forms the protective layer 18. A number of water solu-
ble resins may be utilized in the thickness of the protec-
tive layer 18 control as is well known in the art, to
prevent subsequent deterioration of the thermosensitive
color-forming layer by plasticizers contained in plastic
sheet which may be placed on, or in contact with the
thermosensitive recording label 10.

“Also, in accordance with the prior art, the function of
the protective, or barrier label, may be enhanced by
adding water-resisting property improvement agents
such as formaldehyde, glyoxal, chromium alum, mela-
mine, melamine-formaldehyde resin, polyamide resin.

As generally shown in FIG. 2, the pressure-sensitive
hot melt adhesive layer 20, such as thermoplastic rubber
copolymer or acrylic thermoplastic hot melt adhesive is
disposed on the substrate 26 by heating the hot melt
adhesive to a temperature of about 350° F. (177° C.) and
thereafter forming a film on the substrate.

It should be appreciated that the hot melt rubber
adhesives utilized in the present invention may be classi-
fied as thermoplastic rubber block copolymers having,
for example, connected blocks of styrene and butadiene
which are solid at room temperature but liquid when
heated above about 50 to about 100 degrees centigrade.

Thereafter, the substrate 26 with the hot melt adhe-
sive thereon is contacted with the other side 22 of the
substrate 12 by passing the backing sheet 26 along with
the substrate 12 through a set 28 of chilled rollers
thereby disposing the hot melt adhesive 20 onto the
substrate 12 without significant heating of the thermo-
sensitive color-forming layer 14.

This is diagramatically shown in FIG. 2 where a roll
30 of backing sheet 26 material which may be high
quality paper or densified silicone coated craft paper
coated with a film of molten hot melt adhesive 20 by an
extruder 34 in a conventional manner and thereafter
passed through the chilled rollers 28 along with the
substrate 12 already coated with the thermosensitive
color-forming layer 14 and barrier 18, pulled from a roll
42.

The resulting labels may be formed into a roll 44 (see
F1G. 3) for ease in subsequent use.

It should also be appreciated that the releasable back-
ing sheet 26 may be silicone coated and/or the substrate
surface 22 treated in a manner such that the pressure-
sensitive hot melt adhesive layer 20 remains on the
substrate surface 22 when the releasable backing sheet
26 1s removed or peeled therefrom to enable the ther-
mosensitive recording label 10 to be fixed to goods 50
(see FIG. 4).

The pressure-sensitive hot melt adhesives that may be
used with the present invention are cold and freezer
graded commercially available adhesive products.
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The following example is presented by way of illus-
tration only, and is not to be considered hmiting to the
present invention.

EXAMPLE |

A solution of leuco dye and acid substance was pre-
pared as follows:

Parts by Weight

3

R i A, -l Ty

Dispersant A

3-diethy!-C-methyl-7-anilino 1.5
fluoran

Polyvinyl alcohol (20% aqueous solution) 5.0
Water 43.5
Dispersant B

Bisphenol A 6.0
Stearic acid amide 1.0
Polyvinyl alcohol (209 aqueous solution) 10.0
Water 33.0

M

The prepared Dispersant A and Dispersant B were
mixed to form a thermosensitive coloring liquid which
was applied to a substrate consisting of high quality
paper and weighing about 58 gr./m2, and thereafter
dried at room temperature up to 120° C. to form a ther-
mosensitive color-forming layer in which the solids
therein amounted to about 4.0 to about 10 gr./m2.
Thereafter, a water soluble resin solution comprising 5
parts of polyvinyl alcohol in 95 parts of water was
applied to the heat sensitive color-forming layer and
dried at about 25° to 120° C. to thereby form a protec-
tive layer over the thermosensitive color-forming layer,
said protective layer having a quantity of solids of about
2 gr./m2.

A backing sheet consisting of high quality paper and
weighing about 70 grs./m?2 was silicone treated by either
solvent-base or 100% solid release paper coating and
thereafter cold or freezer type hot melt adhesive was
heated to 350° F. (177° C.) and applied to the substrate,
such application amounting to a layer having a quantity
of solids of about 23 gr./m?. Thereafter, the backing
sheet with the hot melt adhesive applied thereto was
passed through chilled rollers to contact the substrate
material and form a roll of thermosensitive recordin g
labels.

Subsequently, a label prepared in accordance with
this example was applied to a beef filet mignon wrapped
with polyethylene or polyolefin stretch plastic film,
which had been refrigerated. The label adhered to and
was not easily removed from the plastic film and after
24 hours at a refrigerated temperature of about 37° F.
(2° C.), the plastic film, along with the thermosensitive
label, was removed from the filet mignon. On subse-
quent examination, the filet mignon showed no discol-
oration under the label disposed on the plastic wrap
over the filet mignon.

By comparison, a label made in accordance with U.S.
Pat. No. 4,370,370 did not adhere well to the refriger-
ated plastic film material covering the filet mignon. In
addition, it was observed that after a lapse of approxi-
mately 4 hours, a discoloration of the filet mignon was
observed underneath the prior art label.

EXAMPLE 2

A label prepared as in Example | was applied to a
beef sirloin steak wrapped with polyethylene or poly-
olefin stretch plastic film which had been refrigerated.
The label adhered to and was not easily removed from
the plastic sheet and after 24 hours at a refrigerated
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temperature of about 37° F. (2° C.), the plastic film,
along with the thermosensitive label, was removed
from the sirloin steak. On subsequent examination, the
strloin steak showed no discoloration under the label
disposed on the plastic film over the sirloin steak.

By comparison, a label made in accordance with U.S.
Pat. No. 4,370,370 did not adhere well to the refriger-
ated plastic sheet material covering the sirloin steak. In
addition, it was observed that after a lapse of approxi-
mately 6 to 8 hours a discoloration of the sirloin steak
was observed underneath the prior art label.

EXAMPLE 3

A label prepared as in Example | was applied to a

New York steak wrapped with polyethylene or poly-
olefin stretch plastic film which had been refrigerated.
The label adhered to and was not easily removed from
the plastic sheet and after 24 hours at a refrigerated
temperature of about 37° F, (2° C.), the plastic sheet,
along with the thermosensitive label, was removed
from the New York steak. On subsequent examination,
the New York steak showed no discoloration under the
label disposed on the plastic film over the New York
steak. -
By comparison, a label made in accordance with U.S.
Pat. No. 4,370,370 did not adhere well to the refriger-
ated plastic film material covering the New York steak.
In addition, it was observed that after a lapse of approxi-
mately 6 to 8 hours a discoloration of the New York
steak was observed underneath the prior art label.

Although there has been described hereinabove a
specific thermosensitive recording label in accordance
with the present invention for the purposes of illustrat-
ing the manner in which the invention may be used to
advantage, it will be appreciated that the invention is
not limited thereto. Accordingly, any and all modifica-
tions, variations, or equivalent arran gements which may
occur to those skilled in the art should be considered to
be within the scope of the invention as defined in the
appended claims.

What is claimed is:

1. A thermosensitive recording label comprising:

a substrate;

a thermosensitive color-forming layer disposed on
one side of said substrate, said thermosensitive
color-forming layer comprising a colorless or light-
colored leuco dye and acidic substance capable of
causing said leuco dye to undergo color formation
upon heating of the thermosensitive recording la-
bel:

a protective layer disposed on said thermosensitive
color-forming layer:

a pressure-sensitive hot melt adhesive layer disposed
on another side of said substrate said pressure-sensi-
tive hot melt adhesive layer comprising at least one
adhestve agent selected from the group consisting
of a styrene-butadiene rubber hot melt adhesive
and an acrylic hot melt adhesive, and,

a releasable backing sheet disposed on said pressure-
sensitive adhesive layer.

2. The thermosensitive recording label according to
claim 1 wherein the pressure-sensitive hot melt adhesive
layer has a transition glass temperature of at most about
50° C.

J. The thermosensitive recording label according to
claim 2 wherein the pressure-sensitive hot melt adhesive
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layer comprises one of the groups of thermoplastic
rubber adhesive and thermoplastic acrylic adhesive.

4. The thermosensitive recording label according to
claim 3 wherein the pressure-sensitive hot melt adhesive
layer has a thickness from about 15 um (0.6 mil) to
about 23 um (0.9 mil).

5. The thermosensitive recording label according to
claim 1 wherein the adhesive agent selected enables the
use of the thermosensitive recording label on refriger-
ated beef products wrapped with plastic wrapping film
without subsequent discoloration of the beef beneath
the thermosensitive recording label.

6. The thermosensitive recording label according to
claim 1 wherein the adhesive agent selected enables the
use of the thermosensitive recording label on refriger-
ated beef products wrapped with a plastic stretch film
wrap selected from the group consisting of polyvinyl-
chlonide, polyethylene and polyolefin without subse-
quent discoloration of the beef beneath the thermosensi-
tive recording label.

7. The thermosensitive recording label according to
claims § or 6 wherein the pressure-sensitive hot melt
adhesive layer has a transition glass temperature of at
most about 50° C.

8. The thermosensitive recording label according to
claim 7 wherein the pressure-sensitive hot melt adhesive
layer has a thickness sufficient to prevent migration of
plasticizers within the plastic wrapping film from mi-
grating to the thermosensitive color-forming layer
when the thermosensitive recording label is disposed on
said plastic wrapping film.

9. The thermosensitive recording label according to
claim 7 wherein the pressure-sensitive hot melt adhesive
layer has a thickness from about 15 um (0.6 mil) to
about 23 um (0.9 mil).

10. A thermosensitive recording label comprising:

a substrate;

a thermosensitive color-forming layer disposed on
one side of said substrate, said thermosensitive
color-forming layer comprising a coloriess or light-
colored leuco dye and an acidic substance capable
of causing said leuco dye to undergo color forma-
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label;

a second protective layer disposed on another side of
said substrate;

a pressure-sensitive hot melt adhesive layer disposed
on said second protective layer, said pressure-sensi-
tive hot melt adhesive layer comprising at least one
adhesive agent selected from the group consisting
of a styrene-butadiene rubber hot melt adhesive
and an acrylic hot melt adhesive, said selected
adhesive agent enabling the use of the thermosensi-
tive recording label on refrigerated products
wrapped with a stretch wrapping film selected
from the group consisting of polyvinyichloride,
polyethylene and polyolefin and polyethylene; and,

a releasable backing sheet disposed on said pressure-
sensitive adhesive layer.

11. The thermosensitive recording label according to

claim 10 wherein the pressure-sensitive hot melt adhe-

8

sive layer has a transition glass temperature of at most
about 50° C.

12. The thermosensitive recording label according to
claim 11 wherein the pressure-sensitive hot melt adhe-
sive layer has a thickness from about 15 um (0.6 mil) to
about 23 um (0.9 mil).

13. A thermosensitive recording labe!l comprising:

a substrate;

a thermosensitive color-forming layer disposed on one
side of said substrate, said thermosensitive color-form-
ing layer comprising a colorless or light-colored leuco
dye and acidic substance capable of causing said leuco
dye to undergo color formation upon heating of the
thermosensitive recording label:

a pressure-sensitive hot melt adhesive layer disposed on
another side of said substrate, said pressure-sensitive
hot melt adhesive layer comprising at least one adhe-
sive agent selected from the group consisting of a
styrene-butadiene rubber hot melt adhesive and an
acrylic hot melt adhesive, and,

a releasable backing sheet disposed on said pressure-sen-
sitive adhesive layer.

14. The thermosensitive recording label according to
claim 13 wherein the pressure-sensitive hot melt adhesive
layer has a transition glass temperature of at most about
50 C.

13. The thermosensitive recording label according to
claim 14 wherein the pressure-sensitive hot melt adhesive
layer comprises one of the groups of thermoplastic rubber
adhesive and thermoplastic acrylic adhesive.

16. The thermosensitive recording label according to
claim 15 wherein the pressure-sensitive hot melt adhesive
layer has a thickness from about 15 microns (0.6 mil) to
about 23 microns (0.9 mif).

17. The thermosensitive recording label according to
claim 13 wherein the adhesive agent selected enables the
use of the thermosensitive recording label on refrigerated
beef products wrapped with plastic wrapping film without
subsequent discoloration of the beef beneath the thermo-
sensitive recording label

18. The thermosensitive recording label according to
claim 13 wherein the adhesive agent selected enables the
use of the thermosensitive recording label on refrigerated
beef products wrapped with a plastic stretch film wrap
selected from the group consisting of polyvinyichioride,
polyethylene and polyolefin without subsequent discolor-
ation of the beef beneath the thermosensitive recording

~ label.
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19. The thermosensitive recording label according to
claims 17 or 18 wherein the pressure-sensitive hot melt
adhesive layer has a transition glass temperature of at most
about 50° C.

20. The thermosensitive recording label according to
claim 19 wherein the pressure-sensitive hot melt adhesive
layer has a thickness sufficient to prevent migration of
plasticizers within the plastic wrapping film from migrating
to the thermosensitive color-forming layer when the ther-
mosensitive recording label is disposed on said plastic wrap-
ping film.

21. The thermosensitive recording label according to
claim 19 wherein the pressure-sensitive hot melt adhesive
layer has a thickness from about 15 microns (0.6 mil) to

about 23 microns (0.9 mil).
» * " N -
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