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SEALING MEMBER WITH REMOVABLE PORTION
FOR EXPOSING AND FORMING A DISPENSING FEATURE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of United States Provisional Application Number
61/501,075, filed June 24, 2011, which is hereby incorporated herein by reference in its

entirety.
FIELD

[0002] The disclosure relates to a sealing member for the mouth of a container, and
more particularly, to a removable pull-tab sealing member and a liner defining a dispensing

apparatus thereon.
BACKGROUND

[0002a] The discussion of documents, acts, materials, devices, articles and the like is
included in this specification solely for the purpose of providing a context for the present
invention. It is not suggested or represented that any or all of these matters formed part of
the prior art base or were common general knowledge in the field relevant to the present

invention as it existed before the priority date of each claim of this application.

[0002b]  Where the terms "comprise", "comprises", "comprised" or "comprising" are used

in this specification (including the claims) they are to be interpreted as specifying the
presence of the stated features, integers, steps or components, but not precluding the

presence of one or more other features, integers, steps or components, or group thereof.

[0003] Many containers are provided with a finish or fitment having perforations or a
pour spout for dispensing contents from the container. Spice containers and salad dressing
bottles are some examples that include such features. Other types of containers, bottles, and

packages may also include similar covers, finishes, or fitments.

[0004] A spice container, for example, often includes a molded snap-on cover or fitment
that extends across an opening or mouth of the container. The cover or fitment is a
relatively rigid plastic piece that is molded into a desired shape. It fits over the container’s
mouth and resides underneath a screw cap. This molded snap-on cover or fitment often
includes several holes or perforations for dispensing a spice, powder, food ingredient, or
other granulated product in the container. These containers often include a seal liner
underneath the perforated cover or fitment in order to maintain the freshness of the product

-1-
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held in the container prior to use by a consumer. In order to dispense the contents, a
consumer first must remove the rigid, molded cover or fitment in order to gain access to the
seal liner. Once the cover or fitment is removed, the seal liner can be peeled from the
container. Then, the molded perforated cover or fitment must be replaced on the container

prior to dispensing its product.

[0005] Similarly, salad dressing bottles can have a rigid, molded cap and/ or fitment
that define a pour spout for ease in pouring a liquid product out of the bottle. Like the spice
container, the salad dressing bottle may also include a seal liner underneath the cap or
fitment. In use, the cap and fitment must first be removed by the consumer in order to
remove the seal liner prior to its first use. Then, to use the bottle as intended, the cap and

fitment are replaced on the bottle.

[0006] These assemblies suffer several shortcomings. As the container or bottle is
supplied to the consumer with the seal liner underneath the molded fitments, in order to use
the container as intended, the consumer must first remove the molded fitment in order to
gain access to the seal liner. In many cases this is undesirable due to the extra steps required
by the consumer to first, remove the cap; second, to remove the fitment; third, to remove the
seal liner; fourth, to replace the fitment; and fifth, to replace the cap. As the fitments are
generally rigid molded plastic, they may be difficult to remove and then replace tightly back
on the container. Oftentimes, they may crack or deform upon removal. In addition, these
assemblies require additional manufacturing steps to mold and assemble the container with

the additional pieces.

[0007] Other containers may have a two-component seal or liner having an upper,
peelable portion that exposes an opening in a lower liner portion upon removal of the
upper, peelable portion. The lower liner portion includes the opening extending all the way
through. The opening is covered by the upper, peelable portion that is glued or otherwise
held to the lower liner portion with adhesive. In this approach, however, the ability of the
two-component liner to form a good seal to maintain product freshness prior to a consumer
peeling off the upper, peelable portion is limited by the nature of the glue or adhesive
holding the upper portion to the lower liner portion. Because the opening in these prior
seals extends all the way through the lower liner portion, the adhesive or glue holding the
upper, peelable portion to the lower liner portion could allow penetration of air, moisture,
oxygen, and the like into the container depending on the nature and characteristics of the

adhesive or glue.
22-
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[0008] Other containers may have an opening defined in a rigid upper wall, such as a
pour opening defined in an aluminum upper wall of an aluminum beverage or juice
container. Some prior approaches may also include two flexible liners covering the opening.
One flexible liner is adhered to the inside aluminum upper wall and covering one side of the
opening, and the other flexible liner is adhered to the outside aluminum upper wall and
covering the other side of the opening. The two liners are adhered to each other through the
opening. During use, a consumer removes the outer liner, which pulls the inner liner
through the opening. This action tears the inner liner on the sharp edges defining the
opening in the aluminum wall. In this prior approach, it is relatively easy to pull and tear
the inside liner due to the rigid nature of the top aluminum wall and the sharp cutting edges

that the aluminum forms about the opening.

[0009] Rather than using a rigid upper wall to define an opening, some other prior
approaches may utilize flexible inner seal type structures that define an opening in a flexible
layer forming the inner seal. The inner seal may include a peelable, upper layer covering
one side of the inner seal opening, and a lower layer covering the other side of the opening.
The peelable, upper layer and the lower layer may be adhered to each other through the
inner seal opening. Similar to the removal action with regards to the aluminum can or
container noted above, a consumer can peel off the peelable, upper layer to pull the lower
layer through the opening defined in the flexible inner seal. This action tears the lower layer
to expose the opening for use. In this approach, however, when the opening is defined in a
flexible inner seal (rather than the rigid layer of the cans discussed above), the tearing of the
lower layer often forms an unappealing opening due to frayed or ragged edges in the lower
layer because the flexible nature of the inner seal. The flexible layers used to form the inner
seal and define the opening therein do not offer sufficient rigidity to form a clean tear in the

lower layer upon the pulling action.
SUMMARY OF THE INVENTION

[0009a] According to the present invention, there is provided a sealing member for
sealing to the rim of a container and for providing a dispensing opening, the sealing
member comprising a flexible sheet of one or more layers having an inner edge defining at
least one preformed dispensing opening extending therethrough, the flexible sheet having
an upper surface and a lower surface thereof; a cover laminate removably adhered to the
upper surface of the flexible sheet, the cover laminate including a polymer support layer and
a bonding layer; a seal liner adhered to the lower surface of the flexible sheet; the bonding

3-
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layer of the cover laminate extending through the at least one preformed dispensing
opening to bond the polymer support layer of the cover laminate to the seal liner; a ratio of a
thickness of the bonding layer to a thickness of the flexible sheet from about 1:1 to 1:0.25 so
that the seal liner cleanly tears through the preformed dispensing opening at the inner edge
thereof upon separation of the cover laminate from the flexible sheet such that a portion of
the seal liner under the pre-formed dispensing opening is removed with the cover laminate;
and wherein the seal liner includes an upper layer of metal foil and a lower layer of a heat
activated bonding layer, both layers configured to tear through the preformed dispensing

opening during removal of the cover laminate.

[0009b]  According to the present invention, there is further provided a container having
a sealing member for sealing to a rim of the container and for providing a dispensing
opening, the container comprising a container rim surrounding an opening of the container;
a sealing member sealed to the container rim and including a flexible sheet of one or more
layers having an inner edge defining at least one preformed dispensing opening extending
therethrough, the flexible sheet having an upper surface and a lower surface thereof; a cover
laminate removably adhered to the upper surface of the flexible sheet, the cover laminate
including a polymer support layer and a bonding layer; a seal liner adhered to the lower
surface of the flexible sheet; the bonding layer of the cover laminate extending through the
at least one preformed dispensing opening to bond the polymer support layer of the cover
laminate to the seal liner; a ratio of a thickness of the bonding layer to a thickness of the
flexible sheet from about 1:1 to about 1:0.25 so that the seal liner cleanly tears through the
preformed dispensing opening at the inner edge thereof upon separation of the cover
laminate from the flexible sheet such that a portion of the seal liner under the pre-formed
dispensing opening is removed with the cover laminate; and wherein the seal liner includes
an upper layer of metal foil and a lower layer of a heat activated bonding layer, both layers
configured to tear through the preformed dispensing opening during removal of the cover

laminate.

[0009¢] According to the present invention, there is also provided a sealing member for
sealing to the rim of a container and for providing a dispensing opening, the sealing
member comprising a flexible sheet of one or more layers having an inner edge defining at
least one preformed dispensing opening extending therethrough, the flexible sheet having
an upper surface and a lower surface thereof; a cover laminate removably adhered to the

upper surface of the flexible sheet, the cover laminate including a polymer support layer and
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a bonding layer, a pull tab of the cover laminate, the pull tab defined wholly within a
perimeter of the sealing member; a seal liner adhered to the lower surface of the flexible
sheet, the seal liner including a foil layer; the bonding layer of the cover laminate extending
through the at least one preformed dispensing opening to bond the polymer support layer of
the cover laminate to the seal liner; and upon pulling of the pull tab to separate the cover
laminate from the flexible sheet, the seal liner including the foil layer tears through the
preformed dispensing opening at the inner edge thereof upon such that a portion of the seal

liner under the pre-formed dispensing opening is removed with the cover laminate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an exploded cross-sectional view of an exemplary pull-tab sealing
member;

[0011] FIG. 2 is of a cross-sectional view of an exemplary pull-tab sealing member after
the tab has been pulled;

[0012] FIG. 3 is a cross-sectional view of an exemplary pull-tab sealing member after

the tab is removed;

[0013] FIG. 4 is a cross-sectional view of an exemplary pull-tab sealing member; and
[0014] FIG. 5 is a cross-sectional view of an exemplary sealing member.

DETAILED DESCRIPTION
[0015] A sealing member or inner seal for a sealing to a rim of a container is described

herein that is capable of initially providing sealing for the container to maintain product

freshness and subsequently for providing a dispenser or dispensing feature having a cleanly
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formed opening or other passage therethrough for dispensing container contents. The sealing
members or inner seals herein are constructed from flexible sheets or laminates defining one or
more integrated or preformed dispensing feature(s) or element(s) for dispensing contents from
the container. The one or more integrated dispensing feature(s) or element(s) are initially

covered on both sides to be exposed for use upon removal of a portion of the sealing member.

[0016] It will be appreciated that the sealing members herein may contain any number of
dispensing features or elements, such as a single pour spout or multiple openings spaced in a
number of varying shapes, sizes, and/or configurations in the flexible sheet. The disclosure
herein may refer to a dispensing feature, element, opening, spout, perforations, and the like
and/or combinations thereof to suggest but a few types of dispensers. It will be appreciated
that, unless otherwise noted, such use of these terms are generally interchangeable and, unless
also otherwise noted, any reference to a dispensing feature may also be a reference to one such
feature or a plurality of such features as may be required for a particular application. For
simplicity, this disclosure also generally refers to a container or bottle, but the sealing members
described herein may be applied to any type of container, bottle, package, or other apparatus
having a rim surrounding an access opening to an internal cavity where the access opening may

benefit from dispensing features.

[0017] In one aspect, the sealing member includes a flexible sheet having the dispensing
feature preformed or pre-defined therein, a removable cover sheet or laminate on one side of
the flexible sheet covering one side of the dispensing feature, and a lower seal liner on the other
side of the flexible sheet covering the other side of the dispensing feature. A bottom surface of
the lower seal liner is sealed or bonded to the rim of a container, such as by induction or
conduction heating, to initially provide a seal or cover for the container. In use, the removable
cover laminate can be peeled from the flexible sheet to pull or otherwise tear a portion of the
lower seal liner through the dispensing feature to fully expose the dispensing feature for
dispensing or pouring contents from the container. In one approach, the removable cover
laminate may include a pull-tab member on an upper surface thereon. In another approach, the
sealing member is uniquely constructed so that even with the sealing member being formed
from flexible sheet materials (and in some cases even with an optional foamed polymer layer),
the lower seal liner can be cleanly torn through the dispensing feature of the flexible sheet to

form a uniform opening or passage generally without frayed or ragged edges and without

_4-



WO 2012/177895 PCT/US2012/043568

tearing or deforming the dispensing feature or the sheet material surrounding the dispensing

feature.

[0018] In some approaches, this clean tear of the lower seal liner forming the full
dispensing feature is achieved by a select relationship of the thickness of the flexible sheet
relative to a thickness or amount of a bonding layer used to secure the cover laminate to the
lower seal liner through the dispensing feature. If the flexible sheet is too thick relative to the
bonding layer, then an unclean tear is formed in the lower seal liner resulting in frayed or
ragged edges upon exposure of the dispensing features. On the other hand, if the flexible sheet
is too thin relative to the bonding layer, then the flexible sheet tends to tear or deform at an edge

of the dispensing feature during exposure thereof.

[0019] In another aspect and as mentioned above, the sealing member may include a
pull-tab portion where the removable cover laminate is configured to be separated from the
container (and remaining portions of the sealing member bonded to the container) by using the
pull-tab. The remaining layers under the removable cover laminate (except the portion of the
lower seal layer removed with the cover laminate) remain adhered to the container. In some
approaches, the pull-tab is defined wholly within a perimeter of the sealing member or a
perimeter of the flexible sheet. In other approaches, the pull-tab extends from a periphery of

the sealing member.

[0020] Turning FIGS. 1-5, a sealing member 100 is shown as a laminate formed from
flexible sheet materials or flexible layers that include an upper peelable or removable cover
laminate 102 bonded to a lower liner portion 104. The lower liner portion 104 includes a top
flexible sheet 105 (having one or more die cut openings therein) and a lower seal liner 106.
FIG. 1 is shown with some layers exploded apart for clarity, but it will be appreciated that the
various layers of the sealing member 100 are bonded together as generally shown in the later

figures.

[0021] In one approach and as shown in the drawings, the upper removable cover laminate
102 may include a pull-tab structure 112, such as the pull or gripping tab 115 defined wholly
within a perimeter or periphery 113 of the sealing member 100. Alternatively, FIG. 5 shows the
sealing member with an alternative side tab (phantom lines) and without a pull tab. As best

shown in FIGS. 2 and 4, the pull tab 115 may extend upwardly from an upper surface 122 of the
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lower liner portion 104 to be wholly defined within a circumference or periphery 113 of the
sealing member 100. As such, the pull tab 115 may pivot or hinge upwardly to form a gripping
surface. Other types of pull tabs may also be used, such as tabs structures 115 extending from
the periphery of the sealing member 100 and the like as generally shown by the optional side
tab 115 in FIG. 5.

[0022] In use, the removable cover laminate 102 is removed by a consumer, using the
pull-tab if so constructed, so that the sealing member 100 separates or peels apart at a splitting
or separation point 118 to expose the lower liner portion 104 that remains sealed or bonded to
the container’s rim. The lower liner portion 104, after cover laminate 102 removal, fully defines
one or multiple dispensing features or elements 120 extending completely through the portion
104 for dispensing contents out of the container or bottle. Asshown, the dispensing feature 120

may be a single opening or aperture. Other dispensing features or elements may also be used.

[0023] Prior to cover laminate 102 removal, the dispensing feature 120 may be defined only
in and extend only through one or more layers of the flexible sheet 105 and not be defined in
other layers of the lower liner portion 104. For instance, prior to cover laminate 102 removal,
the lower liner portion 104 may also have portions or layers in the lower seal liner 106 that do
not have a dispensing feature defined therein. As a result, only after removal of the cover
laminate 102 is the dispensing feature exposed and/or is the full formation of the dispensing
feature 120 complete by forming the dispensing feature in the other layers of the lower liner
portion 104 as best shown in FIG. 3. Once the cover laminate 102 is removed by the consumer,
the lower liner portion 104 is designed to remain bonded or adhered to the container’s rim and

across a mouth of the container or bottle to provide the dispensing functionality.

[0024] It will be appreciated that the sealing members described herein will function in
both a one-piece or two-piece sealing member configuration. A one-piece sealing member
generally includes just the sealing member bonded to a container rim. A cap or closure may be
also used therewith. A two-piece sealing member includes the sealing member temporarily
bonded to a liner. In this construction, the sealing member is bonded to a container’s rim, and
the liner is configured to separate from the sealing member during heating to be retained in a

cap or other closure used on the container. In a two-piece construction, a wax layer, for
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example, may be used to temporarily bond the sealing member to a liner. Other types of

releasable layers may also be used to provide a temporary bond between the seal and liner.

[0025] Turning to more of the details, each portion of the sealing member 100 may be a
multi-layer laminate constructed from flexible sheet materials or layers laminated or bonded
together. While not shown in the drawings, coated adhesive may be used to bond some of the
layers together. The upper portion 102 may be a cover laminate releasably bonded to the lower
liner portion 104 through a bonding layer or adhesive 126 configured so that the sealing
member 100 splits at the separation portion 118 upon peeling the portions apart, such as pulling
on the tab structure 115. Upon separation of the cover laminate 102 from the lower portion 104,
the dispensing feature 120 is fully formed and exposed for dispensing. In use, the bond
between portions 102 and 104 is less than a bond between the lower liner portion 104 and a
container rim. By one approach, the bonding layer 126 may, in some cases, be provided by
polyolefin polymers, acrylic adhesives, release layers, wax, and the like so long as the bond
between layers 102 and 104 is less than the bond between layer 104 and the container rim.

By another approach, the bonding layer 126 is a heat activated bonding layer, such as ethylene
vinyl acetate (EVA) or the like. A release layer may be provided on the upper surface 122 of the

lower liner portion as needed to achieve the desired bond between layers 102 and 104.

[0026] As suggested above, the upper portion 102 forms a removable cover laminate that

is peeled or otherwise removed from the lower seal layers 104 to expose and complete the
formation of the dispensing feature 120. One approach of the cover laminate 102 may include
an upper support layer 125 over the bonding layer 126. This approach may be a coextruded
two-layer film. In this exemplary approach, the upper support layer 125 may include a polymer
support layer, such as polyester like polyethylene terephthalate (PET) with a heat activated
bonding layer 126, such as ethylene vinyl acetate (EV A) or other polymer layer 126 underneath.

[0027] A lower surface of the pull tab portion 112 may also include a tab stock or other
release layer 130 that is bonded to only a portion 132 of the bonding layer 126 (or cover laminate
102) to form the pull tab 115. A lower surface 133 of the tab stock 130 is configured to not bond
or adhere to the lower liner portion 104. At the same time, a portion 134 of the bonding layer
126 is bonded to the lower liner portion 104 (see, e.g., FIG. 4). Thus, the tab stock or release

layer 130 prevents a portion of the cover laminate 102 from being completely bonded to the



WO 2012/177895 PCT/US2012/043568

lower liner portion 104 at surface 122. To this end and because of the tab stock or release layer
130, the lower surface 134 of the cover laminate 102 only bonds to the lower liner portion 104
up to a boundary line 136 (FIG. 4) so as to form the tab 115, which can pivot upwardly at the
boundary 136 for grasping. Many types of pull tab portions may be used. The above described
approach is but one example. Others approaches may be, or example, as described in

US 5,433,992; US 5,514,442; US 5,004,111; US 6,866,926; US 6,902,075; US 7,217,454;

US 2006/0151415; and US 2008/0233339. Each of these patents and publications are

incorporated herein by reference in their entirety.

[0028] More specifically, the tab 115 of the tab structure 112 may be at least partially
defined via the tab stock 130 that extends only part way across the surface of the seal 100. By
one approach, the tab stock 130 is a partial layer that extends part-way across the length of the
lower liner portion 104. Tab stock 130 forms the tab 115 because it bonds, in one approach, to
the heat-activated bonding layer 126 and generally prevents layer 126 (and the layers above)
from adhering to an upper surface 122 of the lower liner portion 104 across at least a portion
thereof as generally shown in FIGS. 1 and 4. That is, a top surface of the tab stock 130 is
adhered to a lower portion of the heat-activated bonding layer 126. A bottom surface of tab
stock 130 is adjacent to, but not bonded to, the upper surface 122 of the lower liner portion 104
to form the tab 115. While the relative dimensions of the tab stock 130 are not particularly
limited, in some cases the tab stock 130 lies wholly within a circumference or perimeter 113 of
the seal 100 and/or lower liner portion 104 and, typically, the tab stock 130 occupies about 15 to
about 50 percent of surface area of the sealing member 100. In one aspect, the tab stock 130 is
formed of polyester, such as polyethylene terephthalate (PET), or paper. Other suitable
materials for the tab stock include nylon and polypropylene. By one optional approach, a lower
surface of the tab stock 130 may be coated with a release material, for example silicone. The
optional release coating minimizes the possibility that the tab stock 130 will become adhered to
the upper surface 122 of the lower liner portion 104 during a heat sealing or induction heat

sealing process. However, such release coatings are not typically necessary.

[0029] In general, the various layers of the cover laminate 102 and the lower liner portion
104 (described below) may be formed by laminating and adhering their respective layers
together with an adhesive. Suitable adhesives may include, but are not limited to, ethylene

acrylic acid copolymers, curable two part urethane adhesives and epoxy adhesives. As used

_8-
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herein, the term adhesive will generally include curable adhesives, heat activated adhesives and

thermoplastic adhesives.

[0030] The lower liner portion 104 may include a multi-layer sheet or laminate having the
dispensing feature 120 defined at least partially therein prior to cover laminate removal. By one
approach, the lower liner portion 104 may include an upper layer of the flexible sheet 105 and
the lower seal liner 106. The seal liner 106 may include a hot melt adhesive or other heat seal
layer 107 under an induction heating or membrane layer 109 for bonding or securing the lower
liner portion 104 to a container rim by a heat seal, conduction sealing, or induction sealing.
Suitable heat-activated adhesives or sealants include, but are not limited to, polyesters,
polyolefins, ethylene vinyl acetate, ethylene-acrylic acid copolymers, surlyn and other suitable
materials. By one approach, the heat seal layer 107 may be a single layer or a multi-layer
structure of such materials about 0.2 to about 3 mils thick. By some approaches, the heat seal
layer is selected to have a composition similar to and/or include the same polymer type as the
composition of the container. For instance, if the container contains polyethylene, then the heat
seal layer would also container polyethylene. If the container contains polypropylene, then the
heat seal layer would container polypropylene. Other similar materials combinations are also
possible. The lower seal liner 106 is initially provided to extend completely across the sealing
member 100 with no dispensing feature 120 defined thereon. Thus, the sealing members herein
are capable of providing good sealing capabilities because of the full coverage of the lower
bonding layer 106 over any mouth or container opening. In some approaches, the lower seal
liner 106 forms a full layer across sealing member and is free of and devoid of any perforations,
weakened areas, or other split portions that would tend to reduce the sealing capability of the

layer.

[0031] Above the heat seal layer 107 may be the induction heating or membrane layer 109.
In one approach, this layer may be foil, aluminum, tin, other metalized polymers,
non-metalized polymers, and the like as well as combinations thereof. These layers may be
bonded together or bonded to the lower bonding layer 107 with any suitable adhesive, such as
those described above. In other approaches, the membrane layer may be a polymer layer in
combination with an induction heating layer. The membrane layer may also be or include an
atmospheric barrier layer capable of retarding the migration of gases and moisture at least from

outside to inside a sealed container and, in some cases, also provide induction heating at the
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same time. Thus, the membrane layer may be one or more layers configured to provide
such functionalities. By one approach, the layer 109 is about 0.3 to about 2 mils of a metal
foil, such as aluminum foil, which is capable of providing induction heating and to function
as an atmospheric barrier. The induction heating or membrane layer 109 is also initially
provided to extend completely across the sealing member 100 with no dispensing feature
120 defined thereon and, by some approaches, is free of and devoid of any perforations,
weakened areas, or other split portions that would tend to reduce the sealing capability of

this layer.

[0032] Above the lower seal liner 106 and, in particular, the induction heating or
membrane layer 109 thereof is the flexible sheet 105, which is configured to provide support,
structure, and tear resistance to the liner portion 104 and also initially define the dispensing
feature 120 therein. The flexible sheet 105 may be formed from a heat resistant sheet-like
material, which can maintain its strength at small thicknesses even with the dispensing
features 120 extending therethrough. By one approach, the flexible sheet 105 may include an
upper polymer support layer 111, such as a polymer selected from, but not limited to, EVA,
PET, PEN, nylon, polyesters, polyethylene, polypropylene, ethylene-acrylic acid
copolymers, ethylene methacrylate copolymers, blends thereof, or the like materials. By one
approach, upper support layer 111 may be a PET layer having a release coating on an upper
surface thereof. Prior to the separation of the cover laminate 102 from the lower liner
portion 104, the flexible sheet 105 and the support layer 111 thereof define the dispensing
feature 120 therein, such as a bore or through passage extending through this layer. The
bore or passage may be a die cut hole or other opening extending only through the flexible

sheet 105.

[0033] The flexible sheet 111 may also be combined with another layer capable of
bonding the sheet 111 to the lower bonding layer 106. By one approach, the flexible sheet
111 may be bonded to a lower heat activated bonding layer 114 or a multi-layer composite
including, for example, a PET and EVA layer. Other composite layers and co-extruded
layers may also be used. Bonding layer 114 aids in bonding the flexible sheet to the lower
seal liner 106. Prior to the separation of the cover laminate 102 from the lower liner portion
104, the layer 114 also includes the dispensing feature 120 defined therein, which may be the

same die cut hole or other opening mentioned above.
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[0034] In some approaches, the flexible sheet 105 may have a total density of about 0.6 to
about 1.5 g/cc and, in other approaches, about 0.9 to about 1.4 g/cc. While not wishing to be
limited by theory, it is believed that such density ranges may, in combination with the other
features described herein, aid in forming a flexible sheet 105 that is capable of providing a
cleanly torn or formed dispensing apparatus by the tearing or pulling of portions of the lower
seal liner 106 through the dispensing apparatus 120. As discussed further below, a total
thickness of the flexible sheet 105 may also be selected relative to the bonding layer 126 to
achieve the cleanly torn and formed dispensing apparatus 120. In some approaches, the flexible
sheet 105 has a thickness from about 0.5 to about 2 mils and is generally included in the sealing
member laminate in a specific relationship with the amount or thickness of the bonding layer

126 in order to effectively form the dispensing feature 120 upon removal.

[0035] By another approach, the flexible sheet 105 may also include a foamed layer, such as
a foamed polymer. If used, the foamed polymer may include, but not be limited to, polyolefin
foams, polyester foams, co-polymer foams, and the like. The foamed polymer may have a
density from about 0.4 to about 0.9 g/cc and, in other approaches, about 0.6 to about 0.9 g/cc.
In some approaches, if a foamed polymer layer is used within the flexible sheet 105, this foamed
layer may also be a blend of a higher density polymer and a lower density polymer in order to
increase its internal strength. In some approaches, this foamed layer may include about 50 to
about 70 percent high density polymer (such as high density polyethylene, and the like) and
about 30 to about 50 percent of a low density polymer (such as a low density polyethylene and

the like). If used, the foam layer may be about 0.5 to about 1.5 mils thick.

[0036] When assembled, the bonding layer 126 adheres the upper support layer 125 to the
flexible sheet 105 and also to the lower seal liner 106 because the bonding layer 126 extends
through the dispensing feature 120. Thus, upon pulling of the pull tab 115, the entire cover
laminate 102 is removed from the lower liner portion 104 at separation point 118, which may be
due to the release layer or coating on the upper surface 122 of the lower portion 104. Upon this
pulling, the bond between the layer 125 and layer 106 via the bonding layer 126 is strong
enough to pull a portion 123 of the lower seal liner 106 through the dispensing feature 120.

To this end, this pulling tears or ruptures the portion 123 of the lower seal liner 106 (i.e., the
induction heating or membrane layer 109 and the heat seal layer 107 thereof) adjacent to or

under the dispensing feature 120 about its edge thereof. Thus, removal of the upper cover
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laminate 102 also removes a portion of the membrane layer 109 and a portion of the heat seal
layer 107 that correspond to or are superimposed under the dispensing feature 120 defined in
the flexible sheet 105. This then forms a complete dispensing feature 120 extending through the
entire lower liner portion 104. Upon cover laminate 102 removal, a consumer can then dispense
a product from a container through this dispensing feature 120. In some approaches, after
cleanly removal of the lower seal liner portion 123 through the dispensing feature 120 to fully
form the dispensing feature 120 through the entire lower liner portion 104, the lower seal liner
106 forms a very small flange or lip extending into the dispensing feature. In some approaches,
that flange of lip may be about 2 mm or less, in some approaches, about 1 mm or less, and in

other approaches, about 0.5 mm or less, and in yet other approaches, no flange or lip is formed.

[0037] To form a clean tear or rupture of the membrane and bonding layers 109 and 107, in
some cases, the sealing members herein include a specific relationship or ratio of the thickness
of the bonding layer 126 to a thickness of the flexible sheet 105. By one approach, this
relationship or ratio may be about 1:1 to about 1:0.25. This may be referred to as an inner seal
bonding ratio. In other words, the thickness of the flexible sheet 105 ranges from being about

the same as to about 25 percent of the thickness of the bonding layer 126.

[0038] In some approaches, the flexible sheet 105 may be a relatively thin layer of about 0.5
to about 2 mils thick, and in other approaches, about 1 to about 1.5 mils thick. The bonding
layer 126 may be about 0.5 to about 2 mils thick, and in other approaches, about 1 to about

2 mils thick. While not wishing to be limited by theory, these thicknesses and ratios thereof
mentioned above are effective to allow the bonding layer 126 to form a bond to the membrane
layer 109 through the dispensing feature 120 and form that bond substantially completely
across its entire surface underneath or corresponding to the area of the dispensing feature 120.
These thicknesses and relationships minimize any gaps 150 at the interface of a lower periphery
of the dispensing feature 120 and the upper surface 152 of the lower seal liner 105. These

minimized gaps 150 are best shown in FIG. 4.

[0039] A thicker flexible layer relative to the amount of a bonding layer, such as a flexible
layer 105 of about 4.5 mils with a bonding layer of about 2 mils (i.e., a bonding ratio of about
1:1.8) causes a much larger gap at the peripheral interface of the dispensing feature 120 such

that a rough or frayed edges are formed upon tearing. A relatively thin flexible layer of about
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0.5 mils to about 2 mils relative to the bonding layer ratios mentioned above minimizes the
gap 150 effective to permit a clean tear of lower seal liner 106 through the flexible sheet 105
substantially free of any frayed or ragged edges.

[0040] If the flexible sheet 105 is too thin relative to the bonding layer 126, such as
below about 0.5 mils, the sheet 105 generally does not have sufficient internal strength when
formed of the polymers and materials described herein to withstand the lower seal liner 106
being pulled through the dispensing feature 120. When the sheet 105 is below about

0.5 mils, the dispensing feature tends to tear or elongate into a teardrop shape when the

lower bonding layer 106 is pulled therethrough upon removal of the cover laminate.

[0041] In some approaches, the sealing member 100 may have a non-uniform gap 150
within the dispensing apparatus 120 between the bonding layer 126 and edge of the
dispensing feature. To this end, one side of the dispensing feature 150", such as the side
closest to the tab structure 112, may have a smaller gap than the gap on the opposite side of
the dispensing feature 150 as generally shown in FIG. 4. This leading edge 121 of the
dispensing feature 120 with the smaller gap 150’ (i.e.,, a leading edge gap) may, in some
cases, be effective to initiate tearing of the lower seal liner 106 cleanly. Once the clean tear is
started near the leading edge of the dispensing feature 120, then the tear will propagate
about the dispensing feature 120 edge cleanly.

[0042] The lower liner portion 104 includes the one or more dispensing features 120 at
least partially defined in the support layer 111 and bonding layer 114 prior to cover laminate
102 removal and, thereafter (such as after cover removal) has the full dispensing feature 120
defined in all layers below the cover laminate 102 (that is, all layers of the flexible sheet 105
and bonding layer 106) after cover laminate removal. The exemplary dispensing feature 120
is shown as round in the figures, but other sizes, shapes, amounts, and configurations may

also be used as needed for a particular application.

[0043] The various layers of the sealing member may be assembled via a heat
lamination process forming a sheet of the described layers. Adhesive coating and/or
extrusion lamination may also be used. The resulting laminate sheet of the sealing members
herein can be cut into appropriate sized disks or other shapes as needed to form a vessel
closing assembly or tabbed sealing member. The cut sealing member is inserted into a cap

or other closure which, in turn,
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is applied to the neck of a container to be sealed. The screw cap can be screwed on to the open
neck of the container, thus sandwiching the sealing member between the open neck of the
container and the top of the cap. Heat or induction current or other sealing is then applied to

seal the bottom subassembly of layers forming the seal portion to the neck of the container.

[0044] It will be understood that various changes in the details, materials, and
arrangements of the seal laminate and methods of making thereof, which have been herein
described and illustrated in order to explain the nature of the seals described herein, may be
made by those skilled in the art within the principle and scope of the embodied description and

claims. Unless otherwise stated herein, all parts and percentages are by weight.
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The claims defining the invention are as follows:

1. A sealing member for sealing to the rim of a container and for providing a
dispensing opening, the sealing member comprising;

a flexible sheet of one or more layers having an inner edge defining at least one
preformed dispensing opening extending therethrough, the flexible sheet having an upper
surface and a lower surface thereof;

a cover laminate removably adhered to the upper surface of the flexible sheet, the
cover laminate including a polymer support layer and a bonding layer;

a seal liner adhered to the lower surface of the flexible sheet;

the bonding layer of the cover laminate extending through the at least one preformed
dispensing opening to bond the polymer support layer of the cover laminate to the seal
liner;

a ratio of a thickness of the bonding layer to a thickness of the flexible sheet from
about 1:1 to 1:0.25 so that the seal liner cleanly tears through the preformed dispensing
opening at the inner edge thereof upon separation of the cover laminate from the flexible
sheet such that a portion of the seal liner under the pre-formed dispensing opening is
removed with the cover laminate; and

wherein the seal liner includes an upper layer of metal foil and a lower layer of a
heat activated bonding layer, both layers configured to tear through the preformed

dispensing opening during removal of the cover laminate.

2. A sealing member of claim 1, wherein a thickness of the flexible sheet is

between 0.5 and 2 mils and a thickness of the bonding layer is 0.5 to 2 mils.

3. The sealing member of claim 1 or 2, wherein the flexible sheet includes a

foamed polymer layer.
4. The sealing member of any one of claims 1 to 3, wherein the flexible sheet is a

laminate having a foamed polymer layer and a second polymer layer adhered to the foamed

polymer layer.
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5. The sealing member of any one of claims 1 to 4, wherein the upper surface of

the flexible sheet has a release coating thereon.

6. The sealing member of any one of claims 1 to 5, wherein the one or more

layers of the flexible sheet have a total density of about 0.6 to about 1.5 g/ cc.

7. The sealing member of any one of claims 1 to 6, wherein the cover laminate

includes a pull tab.

8. The sealing member of claim 7, wherein the pull tab is defined wholly within

the perimeter of the sealing member.

9. The sealing member of any one of claims 1 to 8, wherein the cover laminate is

transparent such that the preformed dispensing opening is visible therethrough.

10. The sealing member of any one of claims 1 to 9, wherein a gap between a wall
of the preformed dispensing opening at one side thereof is smaller than a gap between a

wall of the preformed dispensing opening at an opposite side thereof.

11. The sealing member of any one of claims 1 to 10, wherein the bonding layer is

a heat-activated bonding layer.

12. A container having a sealing member for sealing to a rim of the container and
for providing a dispensing opening, the container comprising;
a container rim surrounding an opening of the container;
a sealing member sealed to the container rim and including
a flexible sheet of one or more layers having an inner edge defining at least
one preformed dispensing opening extending therethrough, the flexible sheet having an
upper surface and a lower surface thereof;
a cover laminate removably adhered to the upper surface of the flexible sheet,
the cover laminate including a polymer support layer and a bonding layer;

a seal liner adhered to the lower surface of the flexible sheet;
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the bonding layer of the cover laminate extending through the at least one
preformed dispensing opening to bond the polymer support layer of the cover laminate to
the seal liner;

a ratio of a thickness of the bonding layer to a thickness of the flexible sheet
from about 1:1 to about 1:0.25 so that the seal liner cleanly tears through the preformed
dispensing opening at the inner edge thereof upon separation of the cover laminate from the
flexible sheet such that a portion of the seal liner under the pre-formed dispensing opening
is removed with the cover laminate; and

wherein the seal liner includes an upper layer of metal foil and a lower layer

of a heat activated bonding layer, both layers configured to tear through the

preformed dispensing opening during removal of the cover laminate.

13. A container of claim 12, wherein a thickness of the flexible sheet is

between 0.5 and 2 mils and a thickness of the bonding layer is 0.5 to 2 mils.

14. The container of claim 12 or 13, wherein the flexible sheet includes a foamed

polymer layer.

15. The container of any one of claims 12 to 14, wherein the cover laminate

includes a pull tab.

16. The container of claim 15, wherein the pull tab is defined wholly within the

perimeter of the sealing member.
17. The container of any one of claims 12 to 16, wherein a gap between a wall of
the preformed dispensing opening at one side thereof is smaller than a gap between a wall

of the preformed dispensing opening at an opposite side thereof.

18. The container of any one of claims 12 to 17, wherein the bonding layer is a

heat-activated bonding layer.
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19. A sealing member for sealing to the rim of a container and for providing a
dispensing opening, the sealing member comprising;

a flexible sheet of one or more layers having an inner edge defining at least one
preformed dispensing opening extending therethrough, the flexible sheet having an upper
surface and a lower surface thereof;

a cover laminate removably adhered to the upper surface of the flexible sheet, the
cover laminate including a polymer support layer and a bonding layer,

a pull tab of the cover laminate, the pull tab defined wholly within a perimeter of the
sealing member;

a seal liner adhered to the lower surface of the flexible sheet, the seal liner including
a foil layer;

the bonding layer of the cover laminate extending through the at least one preformed
dispensing opening to bond the polymer support layer of the cover laminate to the seal
liner; and

upon pulling of the pull tab to separate the cover laminate from the flexible sheet, the
seal liner including the foil layer tears through the preformed dispensing opening at the
inner edge thereof upon such that a portion of the seal liner under the pre-formed

dispensing opening is removed with the cover laminate.

20. A sealing member of claim 19, wherein a thickness of the flexible sheet is

between 0.5 and 2 mils and a thickness of the bonding layer is 0.5 to 2 mils.

21. The sealing member of claim 19 or 20, wherein the flexible sheet includes a

foamed polymer layer.
22. The sealing member of any one of claims 19 to 21, wherein the flexible sheet is

a laminate having a foamed polymer layer and a second polymer layer adhered to the

foamed polymer layer.
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23. The sealing member of any one of claims 19 to 22, wherein the upper surface

of the flexible sheet has a release coating thereon.

24, The sealing member of any one of claims 19 to 23, wherein the one or more

layers of the flexible sheet have a total density of 0.6 to 1.5 g/cc.

25. The sealing member of any one of claims 19 to 24, wherein a ratio of a

thickness of the bonding layer to a thickness of the flexible sheet is from 1:1 to 1:0.25.
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