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TAMPER EVIDENT TABBED SEALING MEMBER 

HAVING A FOAMED POLYMER LAYER 

FIELD OF THE INVENTION 

[0001] The disclosure relates to a pull-tab sealing member for closing the mouth of a 

container, and more particularly, to tamper evident pull-tab sealing member.  

BACKGROUND TO THE INVENTION 

[0002] Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common 

general knowledge in the field.  

[0003] It is often desirable to seal the opening of a bottle, jar or other container opening 

using a sealing member to maintain freshness and/or to indicate whether the container has 

been tampered with. The sealing member often includes a tab to help a consumer remove the 

sealing member from the container. In use, a user seeking to gain access to the contents of 

the container simply grips the tab with their fingers and, by pulling on the tab, can remove the 

sealing member and access the contents of the container in a relatively convenient manner.  

One example of such a sealing member is described in US 6,866,926. Such sealing members 

have a hinged tab positioned above a lower seal laminate. The lower seal laminate of these 

prior sealing members generally includes a heat sealable layer for bonding to the container 

rim, a metal foil layer for generating heat, and a foam insulation layer above and abutting the 

foil layer for retaining heat in the lower portion of the seal for activating the heat seal layer.  

[0004] The foam insulation layer is advantageous in the lower seal laminate under the tab 

because, with its close proximity to the foil, it helps insulate and protect the upper layers and 

tab from damage or melting due to the heat experienced by the seal during heat sealing. In 

particular, the foam helps protect a bonding layer that secures the tab to the lower seal 

laminate. Often, the bonding layer has a lower melt point that renders it susceptible to melting 

during field use when an end user applies heat to secure the seal to a container. If the 

bonding layer melts, it can ooze or flow out of the seal and cause a free end of the hinge-type 

tab to be bonded to the lower seal laminate. This is called tab-grab and is undesirable. End 

users, in some cases, will often overheat the seal to make sure that a good heat seal is 

formed. The foam insulation under the bonding layer helps protect this bonding layer from any 

overheating. The foam insulation layer in prior seals also helps keep heat in the lower layers
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of the seal to achieve a uniform heat seal to the container rim between the tabbed and 

non-tabbed sides of the seal.  

[0005] Sealing members constructed in this manner, however, generally do not allow for 

a tamper indicating capability where a portion of the lower seal laminate tears upon a user 

applying a removal force to the tab. Using the foam insulation layer in the lower seal laminate 

with a sufficient thickness to impart the insulation and heat retention capabilities for heat 

sealing generally does not allow for easy tearing of the lower seal laminate portions upon seal 

removal. The thickness of the foam needed to achieve insulation and heat retention results in 

a laminate that has relatively high internal tear strength. With these prior insulated and tabbed 

sealing members, therefore, upon a user pulling on the tab, such sealing members separate in 

one piece from the container generally without leaving any substantial portions thereof across 

the mouth of the container opening for tamper evidence.  

[0006] For such tabbed sealing members to properly effect removal thereof from a container 

via use of the tab, the structure forming the tab generally needs to remain bonded to the lower 

seal laminate and the tab needs to remain in one piece. Thus, proper functioning of these 

tabbed seals are generally dependent on the tear strength of the layers forming the tab as well 

as the bond strength of the tab to the lower seal laminate. Historically, alterations of tab 

materials or down gauging (i.e., making thinner) the thickness of the various layers forming the 

tab or the adhesive bonding the tab to the lower seal laminate results in undesired tab 

separation or tearing upon a removal force being applied to the tab. Tearing of the tab or 

separation of the tab from the lower seal laminate is undesired because it does not properly 

result in seal removal.  

SUMMARY OF THE INVENTION 

[0007] According to a first aspect of the invention, there is provided a tamper indicating 

tabbed sealing member for sealing to a rim of a container, the tamper indicating tabbed sealing 

member comprising: 

a lower laminate including a heat sealable layer and an induction heating layer, the 

lower laminate configured for heat sealing the tamper indicating tabbed sealing member to a 

container rim; the lower laminate free of polymers having a density greater than 1 g/ml; 

an upper laminate at least partially bonded to the lower laminate to form a gripping tab 

defined within a perimeter of the lower laminate, the upper laminate including a foamed 

polymer layer, one or more polymer support layers bonded to the foamed polymer layer, and a
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bonding layer forming the at least partial bond between the upper laminate and the lower 

laminate; 

a total thickness of the gripping tab includes about 50 to about 70 percent of the 

foamed polymer layer; 

a ratio of the gripping tab total thickness to a thickness of the one or more polymer 

support layers from about 1:0.1 to about 1:0.25 and a ratio of the gripping tab total thickness to 

a thickness of the bonding layer from about 1:0.15 to about 1:0.25 such that the upper 

laminate and gripping tab thereof has a construction to provide insulation effective for bonding 

the heat sealable layer to a container rim and so that at least portions of the tamper indicating 

tabbed sealing member remain in one piece upon a removal force applied to the gripping 

tab; and 

the lower laminate and the upper laminate have a construction effective to permit 

tearing of the lower laminate in response to a removal force applied to the gripping tab such 

that a first portion of the lower laminate including the heat sealable layer and the induction 

heating layer is configured to remain bonded to a container rim and a second portion of the 

lower laminate including the heat sealable layer and the induction heating layer is configured to 

remain bonded to the upper laminate and removed from the container rim together with the 

upper laminate.  

[0008] According to another aspect of the invention, there is provided a two-piece liner and 

tamper indicating seal for sealing to a rim of a container, the liner and seal comprising: 

an upper liner portion with a liner layer having a lower surface thereof with a layer 

configured to be at least partially absorbed by the liner layer upon heating applied such that 

the liner is separable from remaining portions of the seal 

a tamper indicating tabbed seal portion having an upper surface releasably bonded to 

the upper liner portion and a lower surface configured for bonding to a container rim, the 

tamper indicating tabbed seal portion including 

a lower laminate including a heat sealable layer and an induction heating layer, the 

lower laminate configured for heat sealing the tamper indicating tabbed seal portion to a 

container rim the lower laminate free of polymers having a density greater than 1 g/ml; 

an upper laminate at least partially bonded to the lower laminate to form a gripping tab 

defined within a perimeter of the lower laminate, the upper laminate including a foamed 

polymer layer, one or more polymer support layers bonded to the foamed polymer layer, and a 

bonding layer forming the at least partial bond between the upper laminate and the lower 

laminate; 

a total thickness of the upper laminate including about 50 to about 70 percent of the 

foamed polymer layer;
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a ratio of the upper laminate total thickness to a thickness of the one or more polymer 

support layers from about 1:0.1 to about 1:0.25 and a ratio of the upper laminate total 

thickness to a thickness of the bonding layer from about 1:0.15 to about 1:0.25 such that the 

upper laminate has a construction to provide insulation effective for bonding the heat sealable 

layer to a container rim and so that at least portions of the tamper indicating tabbed seal 

portion remain in one piece upon a removal force applied to the gripping tab; and 

the lower laminate and the upper laminate have a construction effective to permit 

tearing of the lower laminate in response to a removal force applied to the gripping tab such 

that a first portion of the lower laminate including the heat sealable layer and the induction 

heating layer is configured to remain bonded to a container rim and a second portion of the 

lower laminate including the heat sealable layer and the induction heating layer is configured to 

remain bonded to the upper laminate.  

[0009] Unless the context clearly requires otherwise, throughout the description and the 

claims, the words "comprise", "comprising", and the like are to be construed in an inclusive 

sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of 

"including, but not limited to".  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] One or more preferred embodiments of the invention will now be described, by way 

of example only, with reference to the accompanying drawings in which: 

[0011] FIG. 1 is a cross-sectional view of an exemplary sealing member; 

[0012] FIG. 2 is a cross-sectional view of an exemplary sealing member; 

[0013] FIG. 3 is a perspective view of an exemplary sealing member; and 

[0014] FIG. 4 is a cross-sectional view of an exemplary sealing member illustrating 

separation or tearing of the sealing member upon a removal force applied to tab.  

DETAILED DESCRIPTION 

[0015] A pull-tab sealing member for a container is described herein combining the 

advantages of an insulation layer for effective heat sealing to the container together with a 

lower laminate below a tab capable of tearing to provide a tamper evident structure. For 

simplicity, this disclosure generally refers to a container or bottle, but the sealing member may
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be applied to any type of container, bottle, package or other apparatus having a rim or mouth 

surrounding an access opening to an internal cavity.  

[0016] In one aspect, the sealing members herein include a pull or grip tab in an upper 

laminate portion defined wholly within a perimeter of the sealing member combined with an 

insulation layer positioned within the sealing member effective to provide the duel advantages 

of insulation for heat sealing and to permit tearing of the lower laminate of the seal upon a user 

applying a removal force to the tab. In one approach, the insulation layer is part of the tab and 

positioned above any bonding layer securing the tab to the lower laminate. In this manner, 

one portion of the sealing member is removed with the tab and another portion of the seal's 

lower laminate remains bonded to a container's rim after removal of the sealing member. The 

portion left on the container after tab and seal removal provides tamper evidence that the 

container has been used.  

[0017] In another aspect, the sealing members herein include a lower laminate with heat 

seal layers such as at least a membrane layer bonded to a heat sealable layer. The 

membrane layer and heat sealable layer are effective for heat sealing to a rim of a container, 

such as by induction, conduction, or other heating methods and are configured to provide a 

weld bond to the container rim. In some approaches, the lower laminate portion is free of or 

devoid of any foamed polymers, insulation layers, polyester, or other high strength layers that 

would render the lower laminate incapable of being ripped or torn during seal removal.  

[0018] In yet another aspect, the sealing members define an upper laminate that is at least 

partially bonded to the lower laminate to form a gripping tab wholly within a perimeter the 

sealing member and/or a perimeter of the lower laminate. By one approach, the upper 

laminate and gripping tab include at least the insulation layer, one or more polymer support 

layers, and a bonding layer forming the partial bond between the upper laminate and the lower 

laminate. In some approaches, the bonding layer is a heat-activated bonding layer.  

[0019] In yet another aspect, in order to effect the benefits of insulation, tab strength, and 

tearing of the lower laminate, the tab and/or the upper laminate has a construction that is about 

50 to about 70 percent insulation layer (based on thickness) combined with effective ratios of a 

thickness of the support and bonding layers to a total thickness of the upper laminate and/or 

gripping tab in order to minimize total tab thickness but maximize strength and bonding to the 

lower layers. At the same time, the tab is configured to minimize and reduce melting and 

oozing of the bonding layer even though the bonding layer is positioned between the insulation 

layer and the heat seal layers of the lower laminate. If the bonding layer melts upon heat
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sealing, it may ooze from the seal and cause undesired bonding of the tab to the lower 

laminate (i.e., tab grab) or bonding of seal to a cap or other closure. The present seal 

members minimize or avoid this. The seals of the present disclosure are also capable of using 

down gauged or thinner layers not found possible in prior seals due, in part, to the effective 

ratios of layer thickness in the tab, described herein.  

[0020] Such functionality of the tabbed seal is even retained when the insulation layer is 

positioned in the tab and spaced from the heat seal layers by one or more, and in some cases, 

three intervening layers. One of the intervening layers, as mentioned above, may even be the 

bonding layer holding the tab to the lower laminate. In some cases, the insulation layer may 

be spaced by about 1 to about 5 mils from the membrane layer (and heat seal layers) and, 

even with such spacing, the sealing members herein are still effective to provide insulation and 

retention of adequate heat for the heat seal layers to provide a uniform heat seal. Given the 

spacing between the insulation and heat seal layers, if the tab falls outside the thickness 

parameters herein, then the tab and seal may provide unsatisfactory heat sealing, removal 

characteristics, and tab grab.  

[0021] In this disclosure, reference to upper and lower surfaces and layers of the 

components of the sealing member refers to an orientation of the components as generally 

depicted in figures and when the sealing member is in use with a container in an upright 

position and having an opening at the top of the container. Different approaches to the sealing 

member will first be generally described, and then more specifics of the various constructions 

and materials will be explained thereafter. 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 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.  

[0022] Turning to more of the details and as generally shown in FIGS. 1-4, a tamper 

evident, tabbed sealing member is provided as a laminate formed from flexible sheet materials 

with a lower laminate portion for bonding to a container's rim and an upper laminate portion 

forming a gripping tab that is defined wholly within a perimeter of the sealing member. In use,
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by pulling on the tab, the user can pivot the tab upwardly (i.e., FIGS. 2-3) and use the tab to 

remove the sealing member to tear the lower laminate portion to gain access to the interior of 

the container while leaving one or more portions of the lower laminate extending across the 

container's rim for tamper evidence (i.e., FIG. 4). It should be appreciated that the various 

layers shown in FIGS. 1-4 are not drawn to scale. It should also be appreciated that as used 

herein, unless other noted, percentage and parts are by weight.  

[0023] At least in certain approaches, the lower laminate of the sealing members herein 

includes a heat sealable layer for bonding to the rim of a container. Above or on top of the 

heat sealable layer is a membrane or, in some cases, an induction heating layer. The heat 

sealable layer may include a hot melt adhesive for bonding or securing the sealing member to 

the container rim by a heat seal or induction sealing apparatus, which heats the membrane 

layer and melts the heat sealable layer to bond the seal to the rim of the container. To form 

the tamper evident features, the heat seal may be configured to form a weld to the container 

rim such that upon removal by the tab, the lower laminate tears to leave a portion thereof 

bonded to the container rim.  

[0024] In one approach and as generally shown in FIGS. 1-3, a tabbed sealing member 10 

may include an upper laminate 12 forming a tab structure 14 and a lower seal laminate 16 that 

can be bonded or welded to a rim of a container. The lower seal laminate 16 may be a 

laminate or multi-layer sheet including, by one approach, a top layer 18 underneath the tab 

structure 14 and a lower heat sealable layer 20 effective to secure or weld the seal member to 

a container rim during an induction sealing or other heat sealing process. In one approach, the 

lower laminate 16 includes the top layer 18 as a membrane or induction heating layer over and 

bonded to an upper surface of the lower heat sealable layer 20 via an adhesive layer 22.  

[0025] In other approaches, the lower seal laminate 16 may also include other layers as 

needed for a particular application, but is generally free of or devoid of high strength and/or 

insulation layers such as, polyesters, high strength polymers, foamed polymers, other 

insulation materials, and the like. For example and in some approaches, the lower seal 

laminate 16 is generally free of or devoid of polymers and other high strength plastic films with 

a density of about 1 g/ml or more. In other cases, the lower laminate is generally free of or 

devoid of such materials with a thickness of more than 2 mils. In yet other cases, the lower 

laminate 16 is generally free of or devoid of foamed polymers and other insulation layers with a 

density of less than about 0.9 g/ml and, in some approaches, has no foamed polymers, other 

insulation layers and the like with thicknesses from about 3 to about 10 mils or more that would
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render the lower laminate incapable of tearing upon a normal removal force applied during seal 

removal.  

[0026] The upper laminate 12 includes the tab structure 14 and may also be a laminate or 

multi-layer sheet that defines or includes a pull tab or free tab 30 of the tab structure 14 (see, 

e.g., FIG. 2). By one approach, the free tab 30 is formed wholly within a circumference or 

perimeter 26 of the sealing member 10 or the lower seal laminate 16 as generally shown in 

FIGS. 2 and 3 depicting the tab 30 pivoted upwardly. In this approach, the upper laminate 12 

also may include a first, optional polymer support layer 32 positioned over and at least partially 

bonded to the upper layer 18 of the lower seal laminate 16 via an adhesive or bonding layer 34 

as shown in FIGS. 1 and 2. As described below, the tab structure may also include a tab stock 

36 that is bonded to the first polymer support layer 32, but not the lower seal laminate 16 to 

form the tab 30. The upper laminate 12 may also include an upper or second polymer support 

layer 42 on an upper surface of an insulation layer 40. The support layers 32 and 42 may be 

non-foamed polymers. The insulation layer 40 may be bonded to the support layers 32 and/or 

42 via thin adhesive layers (not shown in Figures), such as about 0.2 to about a 0.5 (or less) 

mil adhesive like a 2-component polyurethane adhesive.  

[0027] The upper laminate 12 and, in particular, the tab structure 14 thereof includes the 

insulation layer 40. By one approach, the insulation layer 40 is sandwiched between the 

optional first polymer support layer 32 and the upper or second polymer support layer 42 to 

form the tab 30. As described more below, the upper laminate 12 and/or the tab structure 14 

has a construction effective to minimize its thickness yet maintain a proper bond to the lower 

laminate 16 necessary to achieve tearing thereof upon seal removal from a container. It will be 

appreciated that the upper laminate layer 12 may also include other polymer layers as needed 

for a particular application. The sandwich of layer 32, 40, and 42 may be effective to support 

and provide balanced stiffness on both sides of the insulation layer 40 to minimize and prevent 

curl thereof, especially when exposed to heating during a heat seal process.  

[0028] The tab structure 14 defines the tab 30 via the tab stock 36 that extends only part 

way across the surface of the seal. More specifically, the tab stock 36 is a partial layer that 

extends part-way across the length of the lower laminate 16. Tab stock 36 forms the tab 30 

because it bonds to the first polymer layer 32 (or insulation layer 40) via an adhesive bonding 

layer 34 and prevents layer 32 (or layer 40) from adhering to an upper surface 22 of the lower 

seal laminate 16 across at least a portion thereof as generally shown in FIG. 2. That is, a top 

surface of the tab stock 36 is adhered to a lower portion of the first support layer 32 (or 

insulation layer 40) by bonding layer 34. A bottom surface of tab stock 36 is adjacent to, but
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not bonded to, the upper surface 22 of the top layer 18 or the lower laminate 16 to form the tab 

30. While the relative dimensions of the tab stock 36 are not particularly limited, in some 

cases the tab stock 36 lies wholly within a circumference or perimeter 26 of the seal 10 and/or 

lower laminate 16 and, typically, the tab stock 36 occupies about 25 to about 50 percent of 

surface area of the sealing member 10. In one aspect, the tab stock 36 is formed of polyester, 

such as polyethylene terephthalate (PET), or paper. By one optional approach, a lower 

surface of the tab stock 36 may be coated with a release material, for example silicone. The 

optional release coating minimizes the possibility that the tab stock 36 will become adhered to 

the upper surface 22 of the lower laminate 16 during the heat sealing or induction heat sealing 

process. However, such release coatings are not typically necessary. As shown in at least 

FIG. 2, the tab stock 36 permits the tab structure 14 to pivot or hinge upwardly along a 

boundary line 24 to form the tab 30. By this approach, the tab stock 36 and formed tab 30 are 

defined wholly within a circumference or perimeter 26 of the he underside of tab 30.  

[0029] Turning to FIG. 4 for a moment, the sealing member 10 is shown upon a removal 

force being applied to the tab 30 by a user pulling upwardly on the tab 30 from a container's 

rim 100. Here, the sealing member 10 (and in particular, the lower laminate 16 thereof) tears 

or rips across a major surface thereof upon pulling of the tab 30. The tearing is, by one 

approach, across a major surface of the lower seal laminate 16 so that the heat seal layer 20, 
the adhesive layer 22, and the membrane layer 18 tear into two portions: an adhered portion 

110 and a removable portion 112. In use, the adhered portion 110 remains bonded to the 

container's rim 100 while the removable portion 112 is removed entirely or at least partially 

from the container's rim 100 as it remains bonded to the upper laminate portion 12 and tab 30.  

While the tearing may occur adjacent to the boundary 24 as generally shown in FIG. 4, it may 

also occur at other locations across the major surface of the sealing member 10 depending on 

the degree and direction of the removal force. The adhered portion 110 may also be one or 

more separate portions. The ability of the lower laminate 16 to tear upon tab 30 pulling is due, 

at least in part, to the lower laminate 16 being free of or devoid of high strength polymers and 

foamed polymers (as mentioned above) in combination with the heat seal layer 20 forming a 

weld to the container 100.  

[0030] By one approach, the tear or rupture strength of the lower laminate 16, the bond 

strength of the upper laminate 12 to the lower laminate 16, and the bond strength to the 

container 100 are selected such that the lower laminate 16 tears first before distal portions 114 

of the heat seal layer 20 (or other layers of the lower laminate 16) separate from the 

container's rim 100. Once the lower laminate 16 tears, the bond formed via the bonding layer 

34 between the upper laminate 12 and the lower laminate 16 is strong enough to hold such
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layers together (in the removable portion 112). Then, with continued application of an upward 

removal force on the tab 30, the remaining portions of the sealing member 10 (i.e., the 

removable portion 112) sequentially separates about the container's rim 100 without the upper 

layer 12 and tab structure 14 thereof separating from the lower laminate 16 or remaining 

portions 112 thereof. In other words and in some approaches, the tear strength or tear 

resistance of the lower laminate 16 is less than the bond strength of the heat seal 20 to the 

container 100 which are both less than the bond strength of the upper laminate 12 to the lower 

laminate 16 (as well as the tear strength or tear resistance of the upper laminate 12).  

[0031] To achieve the multiple functionalities described above, the upper laminate 12 

includes the insulation layer 40 (and the lower laminate 16 is devoid or free of such layers as 

discussed above) and the upper laminate 12 also has a minimized total thickness that 

includes, at most, about 50 to about 70 percent of its thickness being the insulation layer 40.  

In addition, the upper laminate 12 (and tab thereof) has select ratios of its total thickness to a 

total thickness of the one or more support layers 32 and 42 and the bonding layers 34 effective 

to achieve an upper laminate that provides insulation as well as remains bonded to the lower 

laminate portion 16 during removal in a structure that is as thin as possible. As used herein, 

the total thickness of the upper laminate 12 (and tab thereof) is exclusive of any optional 

adhesive layers bonding the various upper laminate layers together and, in some approaches, 

exclusive of any tab stock used to help form the tab.  

[0032] Because the insulation layer 40 is above the bonding layer 34 and, thus, does not 

protect the bonding layer 34 from induction heat or other heat from the heat sealing operation, 

the ratios and thicknesses of the insulation layer 40, support layers 32 and 42, as well as the 

bonding layer 34 are selected to maintain the integrity of the tab during the heating and sealing 

operations. In particular, because the bonding layer 34 may be a heat-activated bonding layer, 

placing the insulation layer 40 above it in the overall seal structure exposes the bonding layer 

40 to heat from the induction or conduction heating process and also tends to limit the amount 

of lamination heat down through the top of the seal (used during seal formation) that can be 

used to properly activate and bond the bonding layer 34 to the lower laminate 16. The 

selected structures, ratios, and volumes of the layers herein are specifically selected to form a 

seal that can properly function with the insulation layer 40 in such placement in the overall 

seal.  

[0033] In some cases, the total thickness of the upper laminate 12 and/or tab structure 14 

is only about 3 to about 7 mils (in some cases, about 3 to about 6 mils). By one approach, an 

effective ratio of this total thickness of the upper laminate 12 and/or tab structure 12 to a
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thickness of the one or more polymer support layers 34 and/or 42 is about 1:0.1 to about 

1:0.25 when combined with the insulation layer 40 that is about 50 to about 70 percent of the 

tab thickness. (In other approaches, effective ratios may be about 1:0.15 to about 1:0.25 and, 

in yet other approaches, about 1:0.15 to about 1:0.20.) By another approach, an effective ratio 

of the total thickness of the upper laminate 12 and/or tab structure 12 to a total thickness of the 

bonding layer 34 is about 1:0.15 to about 1:0.25 when combined with the insulation layer 40 

that is about 50 to about 70 percent of the tab total thickness. As used herein, total thickness 

of the upper laminate 12, the tab structure, and/or the gripping tab generally refers to the 

combined thickness of layer 42, layer 40, layer 32, and layer 34 to the extent such layers are 

present and exclusive of any adhesive layers used to hold or bond such layers together.  

[0034] In one aspect of the disclosure herein, the combination of these ratios with the 

insulation layer in the upper laminate are effective such that the upper laminate 12 has a 

minimized construction and thickness (even with a thick insulation layer) to provide insulation 

effective for bonding the heat sealable layer 20 to a container rim and so that the removable 

portion 112 of the tamper indicating seal 10 remains in one piece upon a removal force applied 

to the gripping tab. The structure of the upper laminate 16 described herein generally consists 

of down gauging or a much thinner construction of the polymer support layers and bonding 

layers than previously thought possible in a tabbed sealing member to achieve tamper 

evidence with a foamed polymer layer. Even with the insulation layer 40 positioned above the 

bonding layer 34, the bonding layer 34 is effective to achieve the desired bonds without oozing 

and flowing during sealing. While not wishing to be limited by theory, it is believed this may be 

due, in part, to the selected ratios of layer thicknesses in the tab structure 14 and upper 

laminate 12.  

[0035] Now that the basic structures of a sealing member suitable for a one-piece and a 

two-piece sealing member are set forth above, further details about the various layers and 

components of the sealing members are described in more detail.  

[0036] Suitable adhesives, hot melt adhesives, or sealants for the heat sealable layer 20 

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 sealable 

layer 20 may be a single layer or a multi-layer structure of such materials about 0.2 to about 

3 mils thick. The heat seal layer 20 may be configured to achieve a weld to the container rim, 

which is helpful in achieving the tamper evident features of the seals herein. In general, the 

bond strength needed to achieve a weld may vary depending on the size of the seal. By one 

approach, the bond strength of the weld may be greater than 15 gpi/mm of the seal's diameter,
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and in other approaches, may be between about 18 to about 22 gpi/mm of the seal's diameter 

(where gpi refers to grams per inch and mm refers to the diameter of the seal). In other cases, 

the weld bond to the container may be greater than about 18 gpi/mm, in other cases greater 

than about 20 gpi/mm, and in yet other cases, greater than about 22 gpi/mm to achieve a weld 

bond for tamper evident purposes.  

[0037] By some approaches, the heat seal layer 20 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 20 would also contain 

polyethylene. If the container contains polypropylene, then the heat seal layer 20 would 

contain polypropylene. If the container includes a polyolefin, then the heat seal layer would 

include a polyolefin. Other similar materials combinations are also possible. Such 

compatibility of heat seal polymer types and container polymer types aids in achieving a weld 

suitable for tamper evidence. The weld is achieved, in some approaches, by heating the heat 

seal layer 20 above its melting point.  

[0038] By one approach, the membrane layer 18 may be one or more layers configured to 

provide induction heating and barrier characteristics to the seal. A layer configured to provide 

induction heating is any layer capable of generating heat upon being exposed to an induction 

current where eddy currents in the layer generate heat. By one approach, the membrane layer 

may be a metal layer, such as, aluminum foil, tin, and the like. 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 also 

provide induction heating at the same time. Thus, the membrane layer may be one or more 

layers configured to provide such functionalities. By one approach, the membrane layer 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. Optionally, the membrane layer 

may be embossed or surface modified to include images or text thereon. In this case, the 

layers above the membrane layer may be transparent or translucent such that the membrane 

layer may be visible through the upper surface of the seal.  

[0039] The adhesives useful for the adhesive layer 22 described herein include, for 

example, ethylene vinyl acetate (EVA), polyolefins, 2-component polyurethane, ethylene 

acrylic acid copolymers, curable two part urethane adhesives, epoxy adhesives, ethylene 

methacrylate copolymers and the like bonding materials. Other suitable materials may include 

low density polyethylene, ethylene-acrylic acid copolymers and ethylene methacrylate
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copolymers. By one approach, adhesive layer 22 may be a polyolefin layer. In addition, the 

various layers of the seals herein may also use a thin adhesive layer to secure or bond 

adjacent layers together as needed for a particular application. In general, these optional 

adhesive layers are not shown in the figures. Any of the above adhesives may be used for this 

purpose and may be about 0.3 to about 0.5 mils of adhesive (or less) coated thereon.  

[0040] The bonding layer 34 may also include, for example, ethylene vinyl acetate (EVA), 

polyolefins, 2-component polyurethane, ethylene acrylic acid copolymers, curable two part 

urethane adhesives, epoxy adhesives, ethylene methacrylate copolymers and the like bonding 

materials. By one approach, the bonding layer 34 is a heat-activated bonding layer, such as 

EVA. In such approach, the bonding layer 34 may have a melting point of about 45"C to about 

100C (in some approaches, about 45 to about 80"C). In general, EVA is effective for bonding 

layer 34 because of its thermal bonding characteristics, such that it readily bonds to layer 18.  

As described above, the bonding layer 34 has a selected thickness relative to the total 

thickness of the upper laminate 16 to help achieve functionality of the seal. To this end, if 

bonding layer 34 is too thick when the insulation layer 40 is positioned above it, it becomes 

difficult to achieve satisfactory bonds (that is, not enough lamination heating may be 

transferred downwardly during seal formation) and, in some instances, there may also too 

much volume or mass of EVA that tends to ooze out from the seal upon heating. If the 

bonding layer 34 is too thin, the bond strengths to the lower laminate 16 can be inadequate 

resulting in the tab peeling away from the lower laminate 16 upon seal removal. If the bonding 

layer 34 is too thin, then the tab 30 also does not have sufficient internal strength to prevent 

tearing. By one approach, bonding layer 34 is about 0.5 to about 1.5 mil of EVA and, in other 

approaches, about 0.5 to about 1.0 mils of EVA.  

[0041] When the insulation layer 40 is positioned above the bonding layer 34 (and not in 

between the bonding layer and membrane layer), the insulation layer is not in a position to 

insulate layer 34 (such as an EVA layer) from the heat generated during heat sealing. Thus, 

selection of the size and volume of material for the bonding layer 34 helps to achieve the 

bonds described herein as well as to minimize and prevent oozing of this material and tab 

grab. By one approach, the bonding layer includes about 10 to about 250 mm 3 of material, 

such as EVA. In other approaches, the bonding layer may include about 10 to about 32 mm 3 

of material, like EVA (such as with a 30 to 35 mm diameter seal) and in yet other approaches, 

about 80 to about 250 mm 3 of material, such as EVA (such as with a 80 to 100 mm diameter 

seal). Such volume of material is effective to achieve the desired bonds and minimize and 

prevent flowing and oozing during heat seal when the insulation layer 40 is above this layer.
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[0042] The support layers 32, 42 and tab stock 36 can be selected from a variety of suitable 

non-foamed polymer materials. For example, the polymer materials can be selected from the 

group consisting of polyesters (such as polyethylene terephthalate (PET), polyethylene 

napthalate (PEN)), polyamides, polypropylenes, or a combination thereof. In one approach, 

the plastic materials for layers 32 and 42 may be transparent so that the lower laminate 16 can 

be visible to the end user. By another approach, support layers 32 and 42 may be formed 

from any strong heat resistant sheet-like material, which can maintain its strength at small 

thicknesses. By one approach, the support layers 32 and 42 may have a density of about 

1 g/ml or more (and in some cases, from about 1 to about 1.5 g/ml). PET is a one such 

suitable material. Other suitable materials include PEN and nylon. By one approach, each of 

layers 32, 42, and 36 may be 0.3 to about 0.5 mils thick and in other approaches, about 0.36 to 

about 0.75 mils thick.  

[0043] Insulation layer 40 is, by one approach, any layer capable of providing insulation and 

retention of the induction heat generated by the membrane layer 18 within the lower portions of 

the seal 10. By one approach, the insulation layer 40 is a foamed polymer layer such as a 

polyolefin foam, a polyethylene foam (PE), low density polyethylene foam (LDPE), coextruded 

LDPE, MDPE, and or HDPE foams, polyester foams, polypropylene foams (PP) and various 

mixtures or co-extruded blends thereof of a sufficient thickness to provide the insulation 

properties. By another approach, the insulation layer 40 may be expanded polyethylene foam.  

In yet another approach, insulation layer 40 may be a polyolefin or polyester foam about 2 to 

about 5 mils thick (and in other approaches, about 2.5 to about 4 mils thick) with a density of 

about 0.6 to about 0.9 g/ml. By another approach, the foam may be transparent or translucent 

so that a user or consumer may view, for example, writing or other printing underneath on the 

tab stock 36. By another approach, the upper laminate including the insulation layer has a 

construction permitting the membrane layer to be visible from an upper surface of the upper 

laminate. It will be appreciated that the exemplary thickness of layers 32, 34, 36, 40, and 42 

noted above also satisfy the effective thickness percentages and ratios mentioned above to 

achieve the desired functionalities of the seal set forth herein.  

[0044] The various layers of the sealing member are assembled via a lamination process 

forming a sheet of the described layers heating applied as needed to activate any heat

activated adhesives or bonding layers. Adhesive coating and/or extrusion lamination may also 

be used. The sheet of the sealing member 10 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, 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,
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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.  

[0045] It will be understood that various changes in the details, materials, and arrangements 

of the process, liner, seal, and combinations thereof, which have been herein described and 

illustrated in order to explain the nature of the products and methods may be made by those 

skilled in the art within the principle and scope of the embodied product as expressed in the 

appended claims. For example, the seals may include other layers within the laminate as 

needed for a particular application. Adhesive layers not shown in the figures may also be 

used, if needed, to secure various layers together.
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CLAIMS 

1. A tamper indicating tabbed sealing member for sealing to a rim of a container, the 

tamper indicating tabbed sealing member comprising: 

a lower laminate including a heat sealable layer and an induction heating layer, the 

lower laminate configured for heat sealing the tamper indicating tabbed sealing member to a 

container rim; the lower laminate free of polymers having a density greater than 1 g/ml; 

an upper laminate at least partially bonded to the lower laminate to form a gripping 

tab defined within a perimeter of the lower laminate, the upper laminate including a foamed 

polymer layer, one or more polymer support layers bonded to the foamed polymer layer, and a 

bonding layer forming the at least partial bond between the upper laminate and the lower 

laminate; 

a total thickness of the gripping tab includes about 50 to about 70 percent of the 

foamed polymer layer; 

a ratio of the gripping tab total thickness to a thickness of the one or more polymer 

support layers from about 1:0.1 to about 1:0.25 and a ratio of the gripping tab total thickness to 

a thickness of the bonding layer from about 1:0.15 to about 1:0.25 such that the upper 

laminate and gripping tab thereof has a construction to provide insulation effective for bonding 

the heat sealable layer to a container rim and so that at least portions of the tamper indicating 

tabbed sealing member remain in one piece upon a removal force applied to the gripping 

tab; and 

the lower laminate and the upper laminate have a construction effective to permit 

tearing of the lower laminate in response to a removal force applied to the gripping tab such 

that a first portion of the lower laminate including the heat sealable layer and the induction 

heating layer is configured to remain bonded to a container rim and a second portion of the 

lower laminate including the heat sealable layer and the induction heating layer is configured to 

remain bonded to the upper laminate and removed from the container rim together with the 

upper laminate.  

2. The tamper indicating seal of claim 1, wherein the lower laminate is free of foamed 

polymers having a density greater than 1 g/ml.  

3. The tamper indicating seal of claim 1, wherein the foamed polymer layer is about 2.5 

to about 5 mils thick and has a density of about 0.6 to about 0.9 g/ml.  

4. The tamper indicating seal of claim 1, wherein the foamed polymer layer is a foamed 

polyolefin.
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5. The tamper indicating seal of claim 1, wherein the one or more polymer support 

layers includes a first non-foam polymer layer bonded to an upper surface of the foamed 

polymer layer and a second non-foam polymer layer bonded to a lower surface of the foamed 

polymer layer.  

6. The tamper indicating seal of claim 5, wherein the first and second non-foam 

polymer layers each have a density of about 1 g/ml or greater.  

7. The tamper indicating seal of claim 1, wherein the one or more polymer support 

layers is selected from the group consisting of polyethylene terephthalate, polyethylene 

napthalate, polyamides, polypropylenes, or a combination thereof.  

8. The tamper indicating seal of claim 1, wherein the bonding layer is selected from the 

group consisting of ethylene vinyl acetate, polyolefins, 2-component polyurethane, ethylene 

acrylic acid copolymers, curable two part urethane adhesives, epoxy adhesives, and ethylene 

methacrylate copolymers.  

9. The tamper indicating seal of claim 1, wherein a tear strength of the upper laminate 

and the bond of the upper laminate to the lower laminate is greater than a tear strength of the 

lower laminate such that, when bonded to a container rim, the upper laminate remains in one 

piece and the lower laminate tears upon a removal force applied to the gripping tab.  

10. The tamper indicating seal of claim 1, further comprising a tab stock positioned 

between the upper laminate and the lower laminate and extending partially therebetween, the 

tab stock bonded to the upper laminate but not bonded to the lower laminate to form the 

gripping tab.  

11. The tamper indicating seal of claim 1, wherein the lower laminate includes a 

membrane layer and the upper laminate including the foamed polymer layer has a construction 

permitting the membrane layer to be visible from an upper surface of the upper laminate.  

12. The tamper indicating seal of claim 1, wherein the total thickness of the upper 

laminate is about 3 to about 7 mils and a thickness of the foamed polymer layer is about 2 to 

about 5 mils.  

13. The tamper indicating seal of claim 1, wherein the upper laminate has a thickness of 

about 6 mils of less and a tear strength which is greater than a tear strength of the lower
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laminate to promote tearing of the lower laminate upon a removal force applied to the gripping 

tab.  

14. A two-piece liner and tamper indicating seal for sealing to a rim of a container, the 

liner and seal comprising: 

an upper liner portion with a liner layer having a lower surface thereof with a layer 

configured to be at least partially absorbed by the liner layer upon heating applied such that 

the liner is separable from remaining portions of the seal; 

a tamper indicating tabbed seal portion having an upper surface releasably bonded 

to the upper liner portion and a lower surface configured for bonding to a container rim, the 

tamper indicating tabbed seal portion including 

a lower laminate including a heat sealable layer and an induction heating layer, the 

lower laminate configured for heat sealing the tamper indicating tabbed seal portion to a 

container rim the lower laminate free of polymers having a density greater than 1 g/ml; 

an upper laminate at least partially bonded to the lower laminate to form a gripping 

tab defined within a perimeter of the lower laminate, the upper laminate including a foamed 

polymer layer, one or more polymer support layers bonded to the foamed polymer layer, and a 

bonding layer forming the at least partial bond between the upper laminate and the lower 

laminate; 

a total thickness of the upper laminate including about 50 to about 70 percent of the 

foamed polymer layer; 

a ratio of the upper laminate total thickness to a thickness of the one or more 

polymer support layers from about 1:0.1 to about 1:0.25 and a ratio of the upper laminate total 

thickness to a thickness of the bonding layer from about 1:0.15 to about 1:0.25 such that the 

upper laminate has a construction to provide insulation effective for bonding the heat sealable 

layer to a container rim and so that at least portions of the tamper indicating tabbed seal 

portion remain in one piece upon a removal force applied to the gripping tab; and 

the lower laminate and the upper laminate have a construction effective to permit 

tearing of the lower laminate in response to a removal force applied to the gripping tab such 

that a first portion of the lower laminate including the heat sealable layer and the induction 

heating layer is configured to remain bonded to a container rim and a second portion of the 

lower laminate including the heat sealable layer and the induction heating layer is configured to 

remain bonded to the upper laminate.  

15. The liner and seal of claim 14, wherein the lower laminate is free of foamed polymers 

having a density greater than about 1 g/ml.
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16. The liner and seal of claim 14, wherein the polymer support layer includes a first 

non-foam polymer layer bonded to an upper surface of the foamed polymer layer and a second 

non-foam polymer layer bonded to a lower surface of the foamed polymer layer.  

17. The liner and seal of claim 14, wherein the foamed polymer layer has a density of 

about 0.6 to about 0.9 g/ml.  

18. The liner and seal of claim 14, wherein the foamed polymer layer is a foamed 

polyolefin.  

19. The liner and seal of claim 14, wherein the bonding layer is selected from the group 

consisting of ethylene vinyl acetate, polyolefins, 2-component polyurethane, ethylene acrylic 

acid copolymers, curable two part urethane adhesives, epoxy adhesives, and ethylene 

methacrylate copolymers.  

20. The liner and seal of claim 14, wherein a tear strength of the upper laminate and the 

bond of the upper laminate to the lower laminate is greater than a tear strength of the lower 

laminate such that, when bonded to a container rim, the upper laminate remains in one piece 

and the lower laminate tears upon a removal force applied to the gripping tab.
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