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EASY-OPEN CONTAINER AND CLOSURE 
ASSEMBLY THEREFOR 

BACKGROUND OF THE INVENTION 

0001) 1. Technical Field 
0002 The invention relates generally to easy-open con 
tainers for consumer products, wherein the container is 
Sealed closed by heat-Sealing a flexible membrane closure to 
a metal end, flange, or rim that encircles the top opening of 
the container. The invention more particularly relates to Such 
a container employing a heat-Seal material composed of an 
acidic ionomer. 

0003 2. Description of Related Art 
0004. There is a class of easy-open product containers 
that are Sealed closed by heat-Sealing a membrane closure to 
a metal end or to a flange or rim that encircles the open top 
of the container. Such containers, for example, are marketed 
under the ULTRASEAL(R) trademark for containing various 
food products. In the case of containers having a metal end, 
the metal end generally comprises tin-plate Steel, and its 
upper Surface is coated with a heat-Seal material The metal 
end is double-seamed to a flange formed on the container. 
The membrane closure can have various constructions, often 
including a foil layer as a barrier, and/or one or more 
polymer layers. The lower Surface of the membrane closure 
has a heat-Seal material on it for heat-Sealing to the heat-Seal 
material coated on the metal end. 

0005. In prior seals of this type, the heat-seal material that 
has been used is an acidic ionomer, in particular an ethylene 
methacrylic acid ionomer (i.e., a copolymer of ethylene and 
methacrylic acid wherein the methacrylic acid groups are 
partially neutralized with a cation, typically Zinc or Sodium 
ions), Such as the composition marketed under the SUR 
LYNE trademark by DuPont. Current ionomer heat-seal 
material used in this Sealing application has an acid content 
of about 15%. This relatively high acid content provides 
grease-resistance to the bond between the membrane closure 
and the metal end. However, the bond tends to become 
Stronger with aging, to the point that it can become very 
difficult for the consumer to remove the membrane closure 
from the metal end. 

BRIEF SUMMARY OF THE INVENTION 

0006. It has been discovered that a higher acid content of 
the heat-Seal material promotes Such bond-Strengthening 
with age (referred to as the "age-up' phenomenon). The 
invention addresses this problem by providing a heat-Seal 
material comprising a blend of two different acidic ionomers 
of respectively higher and lower acid content Such that the 
resulting blend has an intermediate acid content. In one 
embodiment, the more-acidic ionomer has an acid content of 
about 15% and the less-acidic ionomer has an acid content 
of about 7%, and the blend contains approximately equal 
proportions of the two ionomers, Such that the acid content 
of the blend is about 11%. The reduced acid content of the 
resulting blend leads to a reduction in the age-up problem, 
while Still retaining Sufficient oil- and grease-resistance for 
the Seal. 

0007. In a preferred embodiment, the more-acidic iono 
mer comprises an ethylene methacrylic acid ionomer (i.e., a 
copolymer of ethylene and methacrylic acid wherein the 
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methacrylic acid groups are partially neutralized with a 
cation, typically Zinc or Sodium ions), Such as the compo 
sition marketed under the SURLYNCR) trademark by DuPont. 
The less-acidic ionomer comprises an ethylene acrylic acid 
ionomer (i.e., a copolymer of ethylene and acrylic acid 
wherein the acrylic acid groups are partially neutralized with 
a cation, typically Zinc or Sodium ions), Such as the com 
position marketed under the TRANCEND(R) trademark by 
DuPont. 

0008. A container in accordance with one embodiment of 
the invention comprises a container body defining a top 
opening, a Sealing Surface being defined on the container 
body encircling the top opening, and a closure Sealed to the 
Sealing Surface by a heat-Seal material comprising a blend of 
two different acidic ionomers having respectively higher and 
lower acid content Such that the heat-Seal material has an 
acid content intermediate between that of the two different 
ionomers, whereby the resulting heat Seal Strikes a balance 
between oil-resistance and age-up. 
0009. A container in accordance with another embodi 
ment of the invention comprises a container body defining a 
top opening, a metal end attached to the container body 
encircling the top opening, and a membrane closure Sealed 
to the metal end by a heat-Seal material comprising a blend 
of two different acidic ionomers having respectively higher 
and lower acid content Such that the heat-Seal material has 
an acid content intermediate between that of the two differ 
ent ionomers. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

0010 Having thus described the invention in general 
terms, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to Scale, and 
wherein: 

0011 FIG. 1 is a perspective view of a container in 
accordance with one embodiment of the invention; 

0012 FIG. 2 is a cross-sectional view of a metal end and 
membrane closure for a container Such as shown in FIG. 1; 
0013 FIG. 3 is an enlarged, exploded fragmentary view 
of the metal end and membrane closure in the vicinity of the 
heat Seal therebetween; and 
0014 FIG. 4 is a fragmentary cross-sectional view 
through the container taken along line 4-4 in FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0015 The present inventions now will be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which Some, but not all embodiments of the inven 
tion are shown. Indeed, these inventions may be embodied 
in many different forms and should not be construed as 
limited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will satisfy 
applicable legal requirements. Like numbers refer to like 
elements throughout. 
0016 A container 10 in accordance with one embodiment 
of the invention is depicted in FIGS. 1-4. The container 
includes a container body 100 that can have various con 
Structions. Typically the container will include a generally 
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tubular or conical Side wall 12 whose upper end defines a top 
opening of the container. The side wall 12 can be formed of 
various materials, including but not limited to plastic (e.g., 
the container body can be thermoformed or blow-molded 
from polymer material(s)) or composite (e.g., the side wall 
can be formed of paperboard laminated with an impervious 
liner of various constructions). The container body includes 
a flange 101 (FIG. 4) that projects generally radially out 
wardly from the upper edge of the side wall 12. 
0.017. An end member 20 is attached to the container 
body 100 by double-seaming with the flange 101. With 
reference to FIG. 2 in particular, the end member 20 is a 
generally ring-shaped Structure. The radially outer edge 
portion of the end member 20 has a curl 21 that defines a 
generally annular channel for receiving the flange 101 on the 
container body. The end member 20 is formed of a material 
that renders it plastically deformable. The curl 21 on the end 
member, along with the flange 101, is deformed or rolled 
under using conventional double-seaming equipment to 
form a hermetic double seam as shown in FIG. 4. The end 
member includes a radially inner portion or ledge 23 that 
extends radially inwardly from the double seam and defines 
a central opening 24 through which access to the interior of 
the container can be had. The radially inner edge of the end 
member can be rolled (not shown), if desired, Such as shown 
in U.S. Pat. No. 5,752,614, which is incorporated herein by 
reference. 

0018. The end member 20 can be formed of various 
materials, as long as it is plastically deformable So as to 
accommodate the double-seaming operation. For example, 
the end member can be formed of a Suitable metal Such as 
aluminum or tin-plate Steel of relatively large thickness, e.g., 
about 0.005 to about 0.025 inch. Metal end members on food 
containers typically are coated with a Suitable coating (not 
shown) to prevent direct contact between the metal and the 
container contents. An alternative end member material is 
composite material comprising a relatively thin metal foil of 
aluminum or Steel laminated with one or more polymer 
layers, such as disclosed in U.S. Pat. No. 5,069,335, incor 
porated herein by reference. The metal foil layer in Such a 
composite end member is Substantially thinner than a con 
ventional metal end member, e.g., about 0.00015 to 0.003 
inch for aluminum and about 0.0005 to 0.0025 inch for steel. 
The particular construction of the end member is not critical 
to the present invention, and various other constructions can 
be used. 

0019. The container 10 also includes a flexible membrane 
closure 30 that is attached to the end member 20 by 
heat-Sealing, in Such a manner that the closure is readily 
peelable from the end member to open the container. The 
closure preferably includes a tab portion 33 that remains 
unattached to the end member after heat-sealing (see FIG. 
2) and is positioned to be grasped and pulled to open the 
container. The membrane closure can be formed of various 
materials or combinations of different materials. The closure 
includes at least one Structural layer of Suitable material 
having adequate Strength properties to Support the forces 
expected to be exerted on the closure during packaging, 
Subsequent processing (e.g., retort), and shipping and han 
dling. Where barrier performance against oxygen and/or 
moisture or other Substances is needed, the closure also 
includes at least one barrier layer (which can also be a 
Structural layer, or can be separate from the structural layer). 
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For instance, the closure can comprise a metal foil layer 
(which provides both structural properties as well as barrier 
performance), in which case the underside of the foil typi 
cally will have a coating of a Suitable material to prevent 
direct contact between the container contents and the metal; 
Such coating may constitute a heat-Seal material, or may be 
Separate and distinct from the heat-Seal material provided on 
the closure for heat-Sealing the closure to the end member. 
Other membrane closure constructions are possible, Such as 
polymer film (or multiple polymer film layers laminated or 
coextruded together) with or without other layerS Such as 
metal foil or paper. The particular construction of the 
membrane closure is not critical to the present invention. 

0020. To attach the membrane closure 30 to the end 
member 20, each of these components has a heat-Seal 
material disposed thereon. As shown in FIG. 3, the closure 
includes a heat-Seal material 31 disposed on at least that 
portion of the closure that contacts the end member 20. The 
heat-Seal material can be provided on the closure in various 
ways. For example, the heat-Seal material can be extrusion 
coated onto the closure, alternatively, a heat-Seal material 
web can be formed Separately from the closure and then 
laminated to the closure in conventional fashion; as Still 
another alternative, in the case of an all-polymer closure, the 
heat-seal material and the other layer(s) of the closure can be 
coextruded Simultaneously. 

0021. The end member 20 likewise has a heat-seal mate 
rial 25 disposed on at least the ledge portion 23 that is 
contacted by the closure 30 (i.e., disposed on at least the 
Sealing Surface to which the closure is to be attached); the 
heat-Seal material 25 can, if desired, cover the entire upper 
surface of the end member. There may be one or more 
intervening layers (not shown), Such as adhesive layers, 
between the heat-seal material 25 and the main Substrate of 
the end member to facilitate adhering the heat-Seal material 
to the Substrate and/or for other purposes. The presence or 
absence of Such additional layer(s) is not critical to the 
present invention. 

0022. In accordance with the invention, the heat-seal 
material 25, 31 comprises a blend of two different acidic 
ionomers having different levels of acid content. More 
particularly, the heat-Seal material in a preferred embodi 
ment comprises a blend of a first ionomer having an acid 
content of about 15% by weight, and a Second ionomer 
having an acid content of about 7% by weight. The first and 
Second ionomers are present in approximately equal propor 
tions in the preferred embodiment. Preferably, the first 
ionomer comprises an ethylene methacrylic acid ionomer 
(i.e., a copolymer of ethylene and methacrylic acid wherein 
the methacrylic acid groups are partially neutralized with a 
cation, typically Zinc or Sodium ions), Such as the compo 
sition marketed under the SURLYNCR) trademark by DuPont. 
The Second ionomer preferably comprises an ethylene 
acrylic acid ionomer (i.e., a copolymer of ethylene and 
acrylic acid wherein the acrylic acid groups are partially 
neutralized with a cation, typically Zinc or Sodium ions), 
such as the composition marketed under the TRANCEND(R) 
trademark by DuPont. When equal proportions of these two 
ionomers are blended, the resulting heat-Seal material has an 
acid content of about 11% by weight. 

0023 The reduced acid content of the heat-seal material 
(i.e., reduced relative to the conventional SURLYN(R) mate 
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rial that has typically been used in the past, which has a 15% 
acid content) has been found to lead to a reduction in the 
age-up phenomenon. At the same time, heat Seals produced 
using the material Still have adequate oil- and grease 
resistance. 

0024 Many modifications and other embodiments of the 
inventions set forth herein will come to mind to one skilled 
in the art to which these inventions pertain having the benefit 
of the teachings presented in the foregoing descriptions and 
the associated drawings. For example, although the Sealing 
Surface to which the closure 30 is heat-sealed in the dis 
closed embodiment is defined on a ring-shaped end member 
20 that is double-seamed to the container body, it is within 
the Scope of the invention to provide the Sealing Surface in 
other ways, Such as by integrally forming the Sealing Surface 
on the container body. Additionally, while the Sealing Sur 
face is shown as being planar and normal to a longitudinal 
axis of the container body, alternatively the Sealing Surface 
could be shaped and/or oriented in other ways. It will also 
be appreciated that although a container of circular croSS 
Section has been described, the invention is not limited to 
circular containers, terms Such as “ring-shaped”, “encir 
cling', and the like, as used in the Specification and claims, 
are intended to apply to both circular and non-circular 
objects. Therefore, it is to be understood that the inventions 
are not to be limited to the Specific embodiments disclosed 
and that modifications and other embodiments are intended 
to be included within the Scope of the appended claims. 
Although specific terms are employed herein, they are used 
in a generic and descriptive Sense only and not for purposes 
of limitation. 

What is claimed is: 
1. A container, comprising: 
a container body defining a top opening, a Sealing Surface 

being defined on the container body encircling the top 
opening, and 

a closure Sealed to the Sealing Surface by a heat-Seal 
material comprising a blend of first and Second acidic 
ionomers having respectively higher and lower acid 
content Such that the heat-Seal material has an acid 
content intermediate between that of the first and 
Second ionomers. 

2. The container of claim 1, further comprising a ring 
shaped end member attached to the container body encir 
cling the top opening, the Sealing Surface being defined by 
the end member. 

3. The container of claim 2, wherein the end member 
comprises metal. 

4. The container of claim 1, wherein the first ionomer has 
an acid content of about 15% by weight and the heat-seal 
material has an acid content of about 11% by weight. 

5. The container of claim 1, wherein the first ionomer 
comprises a copolymer of ethylene and methacrylic acid 
wherein methacrylic acid groups are partially neutralized 
with a cation. 

6. The container of claim 1, wherein the Second ionomer 
comprises a copolymer of ethylene and acrylic acid wherein 
acrylic acid groups are partially neutralized with a cation. 

7. The container of claim 1, wherein the first ionomer 
comprises a copolymer of ethylene and methacrylic acid 
wherein methacrylic acid groups are partially neutralized 
with a cation and the Second ionomer comprises a copoly 
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mer of ethylene and acrylic acid wherein acrylic acid groups 
are partially neutralized with a cation. 

8. The container of claim 7, wherein the first and second 
ionomers are present in approximately equal proportions by 
weight in the heat-Seal material. 

9. A container, comprising: 

a container body defining a top opening, a Sealing Surface 
being defined on the container body encircling the top 
opening, and 

a closure Sealed to the Sealing Surface by a heat-Seal 
material comprising an acidic ionomer having an acid 
content of about 11% by weight. 

10. A container, comprising: 

a container body defining a top opening, 

a metal end attached to the container body encircling the 
top opening; and 

a membrane closure Sealed to the metal end by a heat-Seal 
material comprising a blend of first and Second acidic 
ionomers having respectively higher and lower acid 
content Such that the heat-Seal material has an acid 
content intermediate between that of the first and 
Second ionomers. 

11. A closure assembly for a container, comprising: 

a ring-shaped end member having a curl portion config 
ured to be attached to a flange of a container by 
double-Seaming, the end member further comprising a 
portion located radially inwardly from the curl portion 
and defining a Sealing Surface; and 

a flexible membrane closure configured to attach to the 
ring-shaped end member; 

wherein each of the end member and the closure has a 
heat-Seal material disposed thereon for attaching the 
closure to the end member by heat-Sealing, the heat 
Seal material comprising a blend of first and Second 
acidic ionomers having respectively higher and lower 
acid content Such that the heat-Seal material has an acid 
content intermediate between that of the first and 
Second ionomers. 

12. The closure assembly of claim 11, wherein the first 
ionomer has an acid content of about 15% by weight and the 
heat-Seal material has an acid content of about 11% by 
weight. 

13. The closure assembly of claim 11, wherein the first 
ionomer comprises a copolymer of ethylene and methacrylic 
acid wherein methacrylic acid groups are partially neutral 
ized with a cation. 

14. The closure assembly of claim 11, wherein the second 
ionomer comprises a copolymer of ethylene and acrylic acid 
wherein acrylic acid groups are partially neutralized with a 
cation. 

15. The closure assembly of claim 11, wherein the first 
ionomer comprises a copolymer of ethylene and methacrylic 
acid wherein methacrylic acid groups are partially neutral 
ized with a cation and the Second ionomer comprises a 
copolymer of ethylene and acrylic acid wherein acrylic acid 
groups are partially neutralized with a cation. 
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16. A member for a closure assembly of a container, 
comprising: 

a ring-shaped end member having a curl portion config 
ured to be attached to a flange of a container by 
double-Seaming, the end member further comprising a 
portion located radially inwardly from the curl portion 
and defining a Sealing Surface, and a heat-Seal material 
disposed on the Sealing Surface for attaching a mem 
brane closure to the end member by heat-Sealing, the 
heat-Seal material comprising a blend of first and 
Second acidic ionomers having respectively higher and 
lower acid content Such that the heat-Seal material has 
an acid content intermediate between that of the first 
and Second ionomers. 

17. The member of claim 16, wherein the first ionomer 
has an acid content of about 15% by weight and the heat-seal 
material has an acid content of about 11% by weight. 

18. The member of claim 16, wherein the first ionomer 
comprises a copolymer of ethylene and methacrylic acid 
wherein methacrylic acid groups are partially neutralized 
with a cation. 

19. The member of claim 16, wherein the second ionomer 
comprises a copolymer of ethylene and acrylic acid wherein 
acrylic acid groups are partially neutralized with a cation. 

20. The member of claim 16, wherein the first ionomer 
comprises a copolymer of ethylene and methacrylic acid 
wherein methacrylic acid groups are partially neutralized 
with a cation and the Second ionomer comprises a copoly 
mer of ethylene and acrylic acid wherein acrylic acid groups 
are partially neutralized with a cation. 
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21. A flexible membrane closure for a container, compris 
ing: 

at least one structural layer of flexible material; and 
a heat-Seal material joined to the at least one Structural 

layer and exposed at one Surface of the closure for 
heat-Sealing to a Sealing Surface provided on a con 
tainer, the heat-Seal material comprising a blend of first 
and Second acidic ionomers having respectively higher 
and lower acid content Such that the heat-Seal material 
has an acid content intermediate between that of the 
first and Second ionomers. 

22. The flexible membrane closure of claim 21, wherein 
the first ionomer has an acid content of about 15% by weight 
and the heat-Seal material has an acid content of about 11% 
by weight. 

23. The flexible membrane closure of claim 21, wherein 
the first ionomer comprises a copolymer of ethylene and 
methacrylic acid wherein methacrylic acid groups are par 
tially neutralized with a cation. 

24. The flexible membrane closure of claim 21, wherein 
the Second ionomer comprises a copolymer of ethylene and 
acrylic acid wherein acrylic acid groups are partially neu 
tralized with a cation. 

25. The flexible membrane closure of claim 21, wherein 
the first ionomer comprises a copolymer of ethylene and 
methacrylic acid wherein methacrylic acid groups are par 
tially neutralized with a cation and the Second ionomer 
comprises a copolymer of ethylene and acrylic acid wherein 
acrylic acid groups are partially neutralized with a cation. 
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