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Abstract of the Disclosure

A separating closure liner comprises a laminate
construction of a reusable liner portion and an 1nner
seal portion, each separated by a light tack shearable
adhesive. The light tack shearable adhesive enables the
reusable liner portion to break away from the inner seal
portion after it has been sealed to a container neck.
The reusable liner portion remains in the closure of the
container for sealing purposes. Use of the light tack

shearable adhesive permits the use of polyolefin foamed

materials as a reusable liner portion.
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SEPARATING CLOSURE LINER

Technical Field

The present invention is directed to a separating
closure liner and, in particular, a closure liner having
an inner seal and a reusable liner separated by a light

tack shearable adhesive.

Background Art
In the food, pharmaceutical, household chemical,

automotive, agricultural chemical, beverage and personal
care product industry, plastic and glass containers are
being used for product packaging. In order to preserve
the product freshness and the integrity of the package,
an inner seal material is utilized. This inner seal
material, usually a disc having a diameter matching the
diameter of the container opening, 1is sealed to the
container neck opening by fusion, adhesive means or the
like. Once the product is purchased by a consumer, the
inner seal is removed in order to access the product.
Many times, the containers must be resealed since
the product is not completely used by the consumer. In
these instances, the closure for the container must be
capable of forming a seal at the container opening to
prevent spillage, loss of product freshness, etc. Often
times, the container closure has a lining material
therein which forms a gasket or seal between the
container opening and the closure for sealing purposes.
The prior art has proposed seals which provide both
the inner sealing function described above and a closure
lining material for sealing the container after its
initial opening. Typically, these prior art seals have

four parts. Referring now to Figures 1A - 1C, a typical
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prior art seal 1 1s shown in an exemplary use with a

closure 3 for a container 6.

In Figure 1A, the seal 1 comprises a pulp board
backing 5, a wax coating 7, an aluminum foil 9 and a heat
sealable film or coating 11.

In use, the seal 1 1is inserted into the closure 3
and the closure 3 1s then applied and tightened to the
container neck 13, see Fig. 1B. The thus tightened
closure 18 then subjected to an induction field which
heats the aluminum foil 9 so as to melt the heat sealable
coating or film 11. This melting forms a seal 15 at the
face 17 of the container neck 13.

During the induction heating of the aluminum foil,
the wax layer 7 diffuses into the pulp board backing 5.

Referring now to Figure 1C, once the closure 3 is
removed from the container neck 13, the pulp board
backing and wax coating is separated from the aluminum
foil 9 and heat sealable coating or film 11. The

diffusion of the wax coating 7 into the pulp board 5

permits the release or separation of the pulp board and
wax laminate from the aluminum foil-heat sealable coating
or film laminate.

Once the closure 3 1is removed so that the seal 1 is
now in the form of a two-part laminate, a consumer can
peel away the aluminum foil to access the product within
the container 6. With the aluminum foil 9 and heat

sealable coating or f£film 11 removed, the closure 3 can be
reinstalled on the container neck 13 with the pulp board
backing forming a reusable seal.

Various types of materials have been proposed for
the components of these types of prior art seals. The
heat sealable coating or film 11 can be a material which
is compatible with the material of the container 6.

The prior art seals discussed above are not without
their disadvantages. The pulp board liner can be easily

affected by the product inside the container since it
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readily absorbs moisture. The pulp board liner will also

not pass a wash cycle during which both the closure and

rhe container are being cleaned by washing with water.

time and energy used for induction sealing. The wax
layer can also be sensitive to storage and/or shipping
due to possible degradation over time. The wax/pulp
board laminate also fails to provide a high degree of
compressibility which can adversely affect resealability
of the closure.

In view of the disadvantages noted above, a need has
developed to provide an improved separating closure liner
which overcomes the problems with prior art seals or
liners. In response to this need, the present invention
provides a separating closure liner which has improved
compressibility and resiliency, is not sensitive €O
induction sealing parameters or degradation of properties
over time, can be used in high temperature filling
operations, is not sensitive to humidity, provides
superior liquid and gas barriers and can be subjected to

a conventional wash cycle without liner degradation.

Summary of the Invention
Accordingly, it is a first object of the present

invention to provide an improved separating closure
liner.
Another object of the present invention 1s to

provide a separating closure liner which utilizes a light
tack shearable adhesive to facilitate separation of a
reusable liner portion and an inner seal portion.

A further object of the present invention 18 to
provide a separating closure liner which utilizes a
polyolefin foam as part of the reusable liner portion.

A still further object of the present invention 1is

to provide a separating liner which is torque sensitive.
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Other objects and advantages of the present
invention will become apparent as a description thereof
proceeds.

In satisfaction of the foregoing objects and
advantages, the present invention provides an improvement
in separating closure liners which comprise a reusable
liner portion and an inner seal portion, wherein the
reusable liner portion is sized to fit within a closure
for a container and the inner seal portion acts as a seal
on an opening of the container. According to the

invention, the improvement comprises:

(1) a pressure sensitive light tack shearable adhesive
joining one face of the reusable liner portion to an
opposing face of the inner seal portion, said adhesive more
readily failing in shear than said reusable liner portion
so as to enable separation of the reusable liner portion
from the inner seal portion; and

(11) a polyolefin layer as part of the reusable liner

portion.

In one embodiment, the light tack shearable adhesive
can be in the form of a layer of constant thickness
between the reusable liner portion and the inner seal
portion. In an alternative embodiment, the light tack
shearable adhesive can be in the shape of a discontinuous
pattern so that the light tack shearable adhesive does
not cover the entire face of either the reusable liner
portion nor the inner seal portion. By controlling the
amount or pattern of the light tack shearable adhesive
between these two portions, the torque necessary LO
separate the reusable liner portion from the inner seal
portion can be varied.

In another aspect of the invention, a layer of
material is provided between the light tack shearable
adhesive and the 1nner seal portion. This layer 1s

designed to have a necessary surface energy to provide a

pr— . - - - - ——— i v, i, s
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bond between the inner seal portion and the reusable
liner portion. The bond should be strong enough to take
this laminated structure through the punching process
(when individual liners are punched from the rolls of the
product) and weak enough to provide a separation of the
reusable portion from the inner seal portion when the
inner seal portion is sealed to the container opening by
the induction field applied thereto. This separating
mechanism is completely different from prior art wax
laminated products wherein the wax provides a strong
initial bond which disappears when the foil is heated 1in
an induction field whereby the wax melts into a liquid
and the liquid wax is absorbed by the adjacent pulp
board.

Besides including a polyolefin foamed layer, the
reusable liner portion can include the combination of a
polyolefin foamed layer and a non-foamed polyolefin
layer. The reusable liner portion can also include a
heat resistant polymeric layer disposed between the
polyolefin foamed layer and the light tack shearable
adhesive.

In a preferred embodiment, the inventive separating
closure liner has the following laminate construction:
a heat sealing or peelable adhesive layer for attachment
to a contailner. A metal containing layer such as
aluminum foil is then positioned next to the heat
sealable layer. A paper is then positioned adjacent the
foil layer. Adjacent the paper layer is a light tack
shearable adhesive layer, either in a continuous or
discontinuous pattern. Next to the light tack shearable
adhesive material is a heat resistant polymer layer. A
foamed polyolefin layer is positioned adjacent the heat
resistant polymer. Permanent adhesives may be used to
facilitate attachment between the metal-containing and
the heat sealable film as well as the paper and metal-

containing layer. A permanent adhesive can also be used
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to attach the heat resistant polymer layer to the foamed
polyolefin layer.

Brief Description of Drawindgs
Reference is now made to the drawings of the

invention wherein:

Figures 1A-1C are schematic representations of a
prior art separating closure liner;

Figure 2 18 a schematic representation of a first
embodiment of the inventive separating closure liner;

Figure 3 1s a schematic representation of the

inventive separating closure liner using one type of an

inner seal portion;
Figure 4 18 a schematic representation of the

inventive separating closure liner using an alternative

inner seal portion;

Figure 5 18 a schematic representation of the
inventive closure liner using one type of a reusable
liner portion;

Figures 6A and 6B depict alternative embodiments of
the reusable liner portion;

Figures 7 depicts an embodiment of the separating
closure liner which 1is torque sensitive; and

Figure 8 1is8 a schematic representation of a
preferred embodiment of the inventive separating closure

liner.

Description of the Preferred Embodiments

The present invention sets forth a unique separating
closure liner which provides significant advantages over
presently used prior art separating closure liners. In
these types of prior art separating closure liners, a
pulp board material 1is used as part of the closure’s
inner reusable seal. The present invention provides the
capability of using a polyolefin foamed material as the

reusable liner of the closure. This type of a reusable
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liner eliminates many of the disadvantages associlated
with prior art products. For example, liners using a
pulp material are sensitive to humidity, will support
mold growth and lack resiliency. These materials also
cannot withstand wash cycles oOr hot filling of a
container. Moreover, it 1s difficult to obtain a clean
edge without fibers when cutting the pulp material into
the particular form of a given closure liner, e.g., &
disc.

The present invention’s ability to wutilize a
polyolefin foamed reusable closure liner overcomes many
of the disadvantages noted above. The polyolefin closure
liner is not sensitive to humidity, can be cut into any
shape with a clean edge, can be used when hot £filling
containers, is not sensitive toO wash cycles. These types
of liners are also insensitive toO the induction
time/energy conditions when sealing a container. These
polyolefin foamed reusable liners also provide increased
compressibility'by'reason.of their higher resilience and
2re not sensitive to shipping and/or storage variables
which may tend to degrade prior art liner material.

Referring now to Figure 2, in its Dbroadest
embodiment, the inventive separating closure liner,
designated by the reference numeral 20, is a laminate

construction having three components. A reusable liner

closure, similar to the liner 5, 7 show in Figure 1C.

An inner seal portion 23 is also provided which 1is
designed to be attached to a container neck 27.

Positioned between the reusable liner portion 21 and
the inner seal portion 23 is a light tack shearable
adhesive 25.

In use, a disk of material comprising the separating
closure liner 20 is cut to a desired size for attachment
to the container neck 27 and insertion into a closure for

rhe container neck 27. The light tack shearable adhesive
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25 joins the reusable liner portion to the inner seal
portion when the inner seal portion 23 is attached to the
container neck 27. Attachment of the inner seal portion
23 can be done by the known techniques used 1n induction
heating or by a peelable adhesive as will be described
hereinbelow. Once the inner seal portion 23 is attached
to the container neck 27 to seal the contents therein and
the reusable liner portion is secured to a closure, the
light tack shearable adhesive 25 permits separation of
the reusable liner portion 21 from the inner seal portion
53 when the closure is removed from the container neck
27. The inner seal portion is then removed to access the
contents within the container and the reusable liner
portion 21 acts to seal the container neck 27 for
subseguent openings and closings.

The light tack shearable adhesive 25 1is a fugitive
or temporary adhesive that 1is designed to hold paper
together with a minimum of fiber-tear. The adhesive

generally provides low tack and clean removability on

various substrates. A preferred type of adhesive 1is
CRAIG-STIK 3991PI which is manufactured by Craig
Adhesives and Coatings Company of Newark, New Jersey.
Al though the exact chemistry of this preferred coating is
not known, it is believed to be prepared by suspending
particles of a latex-like product in water by means of
different surface-active substances. The light tack
shearable adhesive is activated by pressure applied to a
web of the closure liner 20 when passing through a
laminating nip of the web manufacturing line. In other
words, the 1light tack shearable adhesive 25 bonds the
reusable liner portion 21 to the inner seal portion 23
when the closure liner 20 is made in the known laminating
process. Since these types of laminating processes are
well known in the art, a further description thereof 1is

not deemed necessary for understanding of the instant

invention.
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Figures 3 and 4 show alternative embodiments for the
inner seal portion 23. In Figure 3, the inner seal
portion 23 comprises a paper layer 23, an aluminum foil
31 and a heat sealable film 33.

The paper layer 29 is designed to have proper
surface characteristics to provide the necessary bond
strength between the reusable portion of the liner and
the inner seal portion.

The aluminum foil layer 31 is provided to achieve
the induction sealing described above.

The heat sealable layer 33 is a polymer which in a
molten state develops good adhesion to the container neck
57 These materials can be polyethylene, polypropylene,
polystyrene, polyethylene terephthalate or the like.

In Figure 4, an inner seal portion 23 ig illustrated
which does not require an induction field for sealing
purposes. This type of liner 1s commonly referred to as
an easily removed or peelable liner. Any known peelable
adhesives can be used in this embodiment of the
invention.

The aluminum foil layer 31 is a preferred embodiment
of the invention. Any metal-containing material suitable
for induction sealing can be utilized as this layer.

In Figure 5; the inventive separating closure liner
is depicted showing a preferred arrangement for the
reusable liner portion 21. In this embodiment, the
reusable liner portion 21 includes a heat resistant layer
35 and a foamed polyolefin layer 37.

The foamed polyolefin layer 37 can be any type of a
foamed polyolefin. Alternatively, the layer 37 can
comprise the combination of foamed polyolefin
intermediate layer with one or two non-foamed outer
layers. Referring now to 6A and 6B, alternative layers
37’ and 37'’ are illustrated. In Figure 6A, the layer
37’ comprises a foamed layer 38 with a single outside

layer 40. The foamed polyolefin layer 38 is preferably
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a homogenous mixture comprising 10 to 98% by weight of
polypropylene with the balance polyethylene or a foamed
admixture of 15 to 40% ethylene vinylacetate, 15 to 40%
low density polyethylene and 15 to 40% of a copolymer
comprising 10 to 90% polypropylene with the balance
polyethylene. The outer layer preferably comprises a
copolymer of 10 to 90% by weight polyprcpylene with the
balance polyethylene or pure polypropylene.

As shown 1n Figure 6B, the outer layer 40 can be
positioned to sandwich the foamed layer 38. In the
embodiment in Figure 6A, the exposed surface of the foam
layer 38 faces the closure.

These types of closure liners are disclosed in U.S.
Patent Nos. 5,601,200 and 5,615,789.

Referring again to Figure 5, disposed between the
light tack shearable adhesive 25 and the foamed layer 37
18 a heat resistant polymer 35. The function of this
heat resistant polymer is to protect the foamed layer 37
from heat generated during induction sealing to secure
the i1nner seal portion to the container neck 27. The
heat resistant polymer can be any known type to achieve
this function but is preferably a polyester layer.

Another aspect of the inventive separating closure
liner is the ability to adjust the laminate construction
to accommodate differing torque requirements. In certain
applications, it may be desirable to require a high
torque to separate the 1inner seal portion from the
reusable liner portion. 1In other instances, it may be
desirable to have a minimum torque requirement for this
separation. o meet these needs, the 1light tack
shearable adhesive 25 can be altered in terms of its
thickness, pattern or the like.

Referring now to Figure 7, a light tack shearable

adhesive layer 25’ isg depicted which is in the form of a
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cross-hatched pattern. In this pattern, voids 26 exist
between the heat resistant polymer 35 and the inner seal
portion 23. As a result of the pattern in the layer 257,
less 1light tack shearable adhesive 1s used and,
therefore, less torque is required to achieve separation
between the reusable liner and the inner seal portion.
It should be understood that the pattern of the light
tack shearable adhesive layer 25 can be altered to vary
the amount of light tack shearable adhesive so as to vary
the torque requirement to achieve separation. While the
pattern depicted in Figure 7 is interconnected, the light
tack shearable adhesive can be in the form of pattern
squares or circles. In fact, the pattern can take any
shape as long as the desired amount of light tack
shearable adhesive is provided for a desired torque.
Figure 8 shows a more preferred embodiment of the
separating closure liner. In this embodiment, a
permanent adhesive is used to join certain of the layers
of the closure liner. The permanent adhesive 41 is used
to provide a sufficient bond between the various films,
foils and paper layers of the closure liner. Generally,
the permanent adhesive bond is sufficient 1f it has a
peel strength of about 400 grams per one inch wide strip.
The bond is achieved by applying a thin layer of a water-
based 2-part polyurethane emulsion to a flexible web such
as either the foil 31, the heat sealable film 33 or the
like. Subsequent evaporation of 1liquid part of the
emulsion is achieved by heating the web in a gas-heated
alr dryer. An exemplary system 1is made by Pierce &
Stevens, Varitech Division of Buffalo, N.Y., the adhesive
being AV 1206 and the curative agent being CA100. By

blending these two different components, a cross-linking

reaction is initiated in the water-suspended polyurethane

particles. Once the components are mixed, an 1nitial
bond is developed, the complete bonding occurring within

a few days of curing period. Other systems equally
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useful for the inventive separating closure liner are
adhesive 5411 and catalyst 2844 made by UPACO Adhesives,
a division of Worthen Ind. Inc., Nashua, NH, similar to
the Pierce & Stevens system described above. Of course,
other known permanent adhesives can be used to achieve
the function of bonding certain of the layers of the
closure liner together. '

In the reusable liner portion, a permanent adhesive
such as the Pierce & Stevens system described above 18
used to attach the foamed sheet 37 to the heat resistant
polyester film 35. Similarly, a permanent adhesive 1is
used to secure the paper layer 29 to the foil 31 and the
foil 31 to the heat sealable film 33. While the use of
these permanent adhesives 1is preferred, any known means
can be used to assure that the various layers disclosed
in Figure 8 are secured together. For example, during
the manufacture of the separating closure liner,
laminating the various materials to each other may form
a sufficient mechanical type bond to avoid the need for
one or more of the permanent adhesives 41.

The thicknesses of the various layers can be altered
depending on the particular closure liner application as
is known in the art.

As such, an invention has been disclosed in terms of
preferred embodiments thereof which fulfill each and
every one of the objects of the present invention as set
forth hereinabove and provides a new and improved
separating closure liner.

Of course, various changes, modifications and
alterations from the teachings of the present invention
may be contemplated by those skilled in the art without
departing from the intended spirit and  scope.
Accordingly, it is intended that the present invention

only be limited by the terms of the appended claims.
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CLAIMS
1. In a separating closure liner comprising:
a) a reusable liner portion;
b) an inner seal portion;

wherein the reusable liner portion is sized to fit within a
closure for a container and the 1nner seal portion acts as
a seal on an opening of the container, the 1improvement
comprising:

(1) a pressure sensitive light tack shearable adhesive
joining one face of the reusable liner portion to an
opposing face of the inner seal portion, saild adhesive more
readily failing in shear than said reusable liner portion
so as to enable separation of the reusable liner portion
from the inner seal portion; and

(11) a polyolefin layer as part of the reusable liner

portion.

2. The separating c¢losure liner of c¢laim 1,
wherein the reusable liner portion and inner seal portion

are in the form of a disc.

3. The separating closure liner of claim 1,
wherein the 1light tack shearable adhesive 1s a layer of

uniform thickness between the reusable liner portion and

the inner seal portion.

4 . The separating closure liner of claim 1,

wherein the light tack shearable adhesive 1s 1n a pattern.

5. The separating closure 1liner of claim 4,

wherein the pattern is in a shape of intersecting lines.
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6. The separating closure liner of claim 1,

wherein the inner seal portion comprises:

(1) a heat sealable coating for sealing to the
container;
(1i) a metal-containing layer; and

(111) a separating layer to facilitate bonding of the
reusable 1liner portion and 1nner seal portion during

separating closure liner manufacture.

7. The separating closure 1liner of claim 6,

wherein the separating layer 1is a paper-containing lavyer.

8. The separating closure liner of claim 6,

wherein the metal-containing layer is aluminum foil.

g. The separating closure 1liner of claim 1,
further comprises a heat resistant polymeric layer
positioned between the 1light tack shearable adhesive and

the polyolefin lavyer.

10. The separating closure 1liner of claim 3,

wherein the heat resistant polymeric layer is of uniform

thickness.

11. The separating closure liner of c¢laim 10,
wherein the heat resistant polymeric layer is a

polyethylene terephthalate.

12. The separating closure liner of c¢laim 10,
wherein the heat resistant polymeric layer 1is secured O

the polyolefin layer using an adhesive.
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13. The separating closure 1liner of claim 1,
wherein said inner seal portion is a laminate including a
separating layer to facilitate bonding of the reusable
liner portion and inner seal portion during separating

closure liner manufacture.

14. A separating closure liner comprising:
a) a reusable liner portion which fits within a

closure for a container comprising:

(1) a polyolefin layer; and
(11) a film layer adjacent the polyolefin lavyer;
b) an inner seal portion for attachment to a

neck of said container; and

C) a pressure sensitive light tack shearable
adhesive layer disposed between salid inner seal portion and
sald reusable liner portion, wherein said adhesive laver
more readily fails 1n shear than said reusable liner
portion 80 as to enable separation of the reusable liner

portion from the inner seal portionmn.

15. The separating closure liner of claim 14,
wherein said reusable liner portion further comprises a
prolyolefin foamed layer sandwiched between a pair of non-

foamed polyolefin layers.

16. The separating closure liner of claim 14,
wherein the 1light tack shearable adhesive layer has a
pattern for torque adjustability for opening a closure

containing the separating closure liner.

17. A separating liner for use with a closure

for a container, said separating liner comprising: a
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reusable portion having a size and shape which enables said
reusable portion to fit within said closure, said reusable
portion containing polyolefin, an inner seal portion
constructed to provide a removable seal for an opening of
sald container, and a pressure sensitive adhesive between
salid reusable portion and said 1inner seal portion, said
pressure sensitive adhesive more readily failing in shear
than said reusable portion so as to enable separation of

salid reusable portion from said inner seal portion.

18. A separating liner as defined in claim 17,
wherein sald reusable portion includes a layer of

polyolefin foam.

19. A sgeparating liner as defined in claim 17,
wherein said pressure gensitive adhesive has a pattern
selected to provide a desired shearability for said

pressure sensitive adhesive.
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