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(57) ABSTRACT 

An easy-opening container and a closure and method there 
for are provided. The closure is bonded to a base portion of 
the container by a bond that can be weakened by radiation, 
Such as microwave radiation. The bond can be weakened 
after a retort process or other operation So that the bond and, 
hence, the container is Strong enough to resist the forces 
asSociated with retort processing but easily opened by a 
consumer or other user. Either or both of the closure and the 
base portion can be formed of plastic, and the container can 
be hermetically Sealed for containing food or for other uses. 
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/22 

PROVIDING A PLASTC BASE PORTION DEFINING AN OPENING. 

FUSION WELDING AN END RING TO A BODY /23 
MEMBER TO FORM THE BASE PORTION. 

/22 

DISPOSING A PLASTIC MEMBRANE TO COVER THE OPENING. 

/22 
FORMING A BOND BETWEEN THE MEMBRANE 

AND THE BASE PORTION. 

DISPOSING AN ADHESIVE BETWEEN THE PLASTIC /23 
MEMBRANE AND THE BASE PORTION AND 
URGING THE PLASTIC MEMBRANE AND THE 

BASE PORTION TOGETHER. 

/22 
FORMING THE BOND SUCH THAT THE BOND 
HAS A SHEAR FORCE STRENGTH OF AT 

LEAST ABOUT 20psi. 

/23 

a 

1// 
WEAKENING THE BOND SUCH THAT THE BOND 
HAS A TENSILE FORCE STRENGTH OF LESS 

2 

THAN ABOUT 14 POUNDS. 

-//25 
RRADATING THE BOND WITH MICROWAVE RADIATION. 

- A Av 3. 
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EASYOPENING CONTAINER AND CLOSURE 
WITH RADATION-WEAKENED BOND AND 

METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

0001) 1) Field of the Invention 
0002 This invention relates to an easy-opening closure 
for hermetic Sealing of an open end of a retortable container 
and an easy-opening container that is hermetically Sealed by 
Such a closure. 

0003), 2) Description of Related Art 
0004. A variety of closures are known for the hermetic 
Sealing of a container, Such as conventional tin-plated Steel 
cans that are widely used for containing food products. 
Retortable containers are those that can withstand a pasteur 
ization or retort process comprising heat and preSSure for 
preserving the food contents of the container. During retort, 
the container can be Subjected to temperatures above 212 
F., e.g., up to 280 F., under pressures of 15 to 30 psi. 
0005 Easy-opening containers are those that can be 
opened without undue effort and without the use of a special 
tool Such as a rotary can opener. In order for an easy-opening 
container to be retortable, the closure must be sufficiently 
Strong to resist Stresses that develop as a result of the retort 
heat and pressure but easily overcome during opening. One 
conventional easy-opening, retortable container includes a 
closure that is stronger in shear than tension. The closure is 
Strong enough to withstand the shear force that develops 
during retort, while a relatively Small tensile force is 
required to open the container. For example, U.S. Pat. No. 
5,752,614, titled “Easy-Opening Closure for Hermetic Seal 
ing a Retortable Container, to Nelson describes an easy 
opening closure that includes a metal end ring that can be 
Seamed to an open end of a retortable container and defines 
a central opening that is covered by a membrane patch. The 
membrane patch is bonded to the end ring Such that the bond 
is unaffected during retort processing but has a predeter 
mined tensile force Strength that is preferably less than 5 psi 
to allow peeling of the membrane patch from the end ring. 
Thus, the container can be retorted and Subsequently easily 
opened. 

0006 Other easy open containers are formed partially or 
wholly of plastic. For example, a lid that includes a metallic 
foil can be adhered to a plastic container, which can be used 
for retort. Attempts have also been made to manufacture 
retortable containerS eXclusively of plastic. For example, a 
plastic membrane can be heat Sealed to a plastic container. 
Alternatively, the plastic membrane can be heat Sealed to a 
plastic end ring that is similar to the metal end ring described 
by Nelson, and the plastic end ring can be fusion bonded to 
the container by Spin welding. A pull ring or tab can also be 
provided on the plastic membrane So that a user can peel the 
plastic membrane from the container, thereby breaking the 
bond between the plastic membrane and the container or 
plastic end ring. The bond can be difficult to form by heat 
Sealing due to the poor thermal conductivity of the plastic. 
Further, the bond must be sufficiently strong to resist the 
Stresses that are applied during manufacture, for example, 
heat and pressure that occur during retort. However, if the 
bond is too strong, a user may be unable to open the 
container. 
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0007 Thus, there exists a need for an easy-opening 
closure for hermetically Sealing an open end of a retortable 
container and an easy-opening container that is hermetically 
Sealed by Such a closure. The closure should be Strong 
enough to withstand the Stresses induced during retort, but 
easily removed by a user. Additionally, the closure should be 
compatible with closures formed of plastic, in which a bond 
between plastic members is to be overcome during opening 
of the container. 

BRIEF SUMMARY OF THE INVENTION 

0008. The present invention provides an easy-opening 
container and a closure with a bond that is weakened with 
radiation So the container Sealed by the closure can be easily 
opened by a consumer. The bond, which can join a plastic 
closure and a plastic body portion, can be weakened after a 
retort proceSS So that the container is strong enough to resist 
the forces produced by internal pressures and temperatures 
that are associated with retort processing. 
0009. According to one embodiment of the present inven 
tion, the container includes a base portion with a bottom and 
Side that define an interior Space and an opening thereto. A 
plastic membrane of Sufficient size to cover the opening has 
an Outer peripheral area attached to the base portion by a 
bond having a predetermined shear force Strength Sufficient 
to withstand forces created during retort processing of the 
container. The bond is configured to be radiation weakened 
to have a predetermined tensile force strength to allow 
easy-opening of the container by peeling the membrane 
from the base portion. The base portion can also be formed 
of plastic and can include a plastic end ring that is fusion 
bonded to a body member such as the side of the container. 
The end ring can define the opening, Such that the plastic 
membrane can be attached to the end ring by the bond to Seal 
the container. The membrane and the base portion can be 
formed of a high barrier material, Such as a co-extruded 
sheet of polypropylene and ethylene vinyl alcohol, to pre 
vent transmission of moisture and oxygen therethrough. 
Oxygen Scavengers can also be disposed in either the 
membrane or the base portion. 

0010. The bond can be formed of an adhesive such as 
polyurethane, and can be adapted to be weakened by radia 
tion Such as microwave radiation. For example, the Shear 
force Strength of the bond before weakening can be at least 
about 20 psi, the tensile force strength of the bond after 
weakening can be less than about 14 pounds. 
0011. The present invention also provides a method of 
hermetically Sealing an open end of a retortable, easy 
opening container. A plastic base portion defining an open 
ing is provided, for example, by fusion welding an end ring 
to a body member. A plastic membrane is disposed to cover 
the opening of the base portion. The plastic membrane can 
be formed by co-extruding a sheet of polypropylene and 
ethylene Vinyl alcohol. In addition, oxygen Scavengers can 
be disposed in the plastic membrane. A bond is formed 
between the membrane and the base portion, for example, by 
disposing an adhesive between the plastic membrane and the 
base portion and urging the plastic membrane and the base 
portion together. The bond is irradiated with microwave or 
other radiation, and thereby weakened so that the bond 
allows easy opening of the container by peeling the mem 
brane from the base portion. According to one aspect of the 



US 2005/0077298 A1 

invention, the bond is formed with a shear force strength of 
at least about 20 psi and weakened to have a tensile force 
Strength of less than about 14 pounds. Thus, the container 
can be retorted or otherwise processed after the bond is 
formed and before the bond is weakened. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0012 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: 

0013 FIG. 1 is a section view illustrating an easy 
opening, retortable container according to one embodiment 
of the present invention configured for radiation weakening; 
0.014 FIG. 2 is a perspective view illustrating the con 
tainer of FIG. 1, with the closure shown partially removed 
from the base portion of the container; and 
0.015 FIG. 3 is a block diagram illustrating the opera 
tions for hermetically Sealing a retortable, easy-opening 
container according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016. The present invention 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, the invention may be embodied in 
many different forms and should not be construed as limited 
to the embodiments set forth herein; rather, these embodi 
ments are provided So that this disclosure will Satisfy 
applicable legal requirements. Like numbers refer to like 
elements throughout. 
0017 Referring now to FIG. 1, there is shown an easy 
opening, retortable container 10 according to one embodi 
ment of the present invention. The container 10 has a base 
portion 12, which defines an openable first end 16 that is 
closed by a closure 30, e.g., a peelable or otherwise remov 
able membrane. Preferably, the base portion 12 is formed of 
one or more polymers. In the illustrated embodiment, the 
base portion 12 includes a body member and, in particular, 
a continuous cylindrical Side 14 that extends longitudinally 
from the openable first end 16 to a second end 18, which is 
closed by a bottom 20. The side 14 can alternatively 
comprise other configurations, for example, multiple rect 
angular panels configured at right angles So that the base 
portion 12 has a Square croSS Section instead of circular as 
shown. The bottom 20 can be formed separately from the 
Side 14 and joined thereto, for example, by crimping, 
welding, gluing, and the like. Alternatively, the Side 14 and 
the bottom 20 can be formed as a unitary member as shown 
in FIG. 1, for example, by thermoforming a multilayer 
high-barrier sheet, or by co-extrusion blow molding the side 
14 and bottom 20 of plastic. Additionally, the side 14 can 
have a tapered shape, Such as a conical shape, that includes 
the bottom 20. 

0.018. The openable first end 16 is closed by the closure 
30 such that the base portion 12 and the closure 30 define an 
interior Space 22 therein, which can be hermetically Sealed. 
As shown in FIG. 1, the base portion 12 can include an end 
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ring 24 that extends circumferentially and radially inward 
from the side 14 to define an opening 26, which is smaller 
than the diameter of the side 14 at the first end 16. An outer 
peripheral area 25 of the end ring 24 can be fusion bonded 
to the Side 14, e.g., by Spin friction welding the end ring 24 
thereto. Alternatively, the end ring 24 can be ultraSonically 
bonded or otherwise adhered or joined to the side 14. 
According to other embodiments of the present invention, 
the closure 30 is connected directly to the side 14 of the base 
portion 12 without the use of the end ring 24. Further, the 
base portion 12 can be formed by joining the closure 30 to 
a body member other than the side 14, i.e., a body member 
that defines other types or configurations of containers. 
0019. The closure 30 can be a generally planar membrane 
that covers the opening 16 of the base portion 12, e.g., an 
outer peripheral area 31 can cover an intermediate area 27 of 
the end ring 24 as shown in FIG. 1. The closure 30 can be 
a single layer Structure or a multilayer Structure. For 
example, the closure 30 can be formed by coextruding 
multiple layers to form a multilayer Sheet and then cutting 
the sheet to the desired size and shape of the closure 30 with 
a die or other tool. Further, the closure 30 can be formed of 
the same or dissimilar materials as the base portion 12. 
0020 Preferably, both the base portion 12 and the closure 
30 are formed of a high barrier material to prevent trans 
mission of moisture, oxygen, and other fluids therethrough, 
Such as where the container 10 is used in food packaging. 
Either or both of the base portion 12 and the closure 30 can 
include various types of plastic including, but not limited to, 
polyolefins Such as polypropylene. For example, the base 
portion 12 and/or the closure 30 can be formed of multilayer 
Structures that include layers of polypropylene, ethylene 
vinyl alcohol (EVOH), polyethylene, or the like. In particu 
lar, a multilayer Structure can be formed by co-extruding 
polypropylene with ethylene vinyl alcohol. The material of 
the base portion 12 and closure 30 can also include chemical 
compounds that absorb oxygen, referred to generally as 
oxygen Scavengers, to prevent the transmission of oxygen. 
For example, a moisture-activated, iron oxide-based oxygen 
Scavenger can be disposed in polyolefin. 

0021. A bond 32 connects the closure 30 to the base 
portion 12, e.g., extending circumferentially around the 
opening 26 and connecting the closure 30 to the end ring 24. 
Preferably, the bond 32 is sufficiently strong to maintain the 
attachment of the closure 30 to the base portion 12 through 
out the manufacture, filling, processing, and/or handling of 
the container 10, but configured so that the closure 30 can be 
removed from the container 10 by the user. For example, the 
bond 32 can be formed with a shear force strength of at least 
about 20 psi so that the container 10 can withstand a retort 
process in which the sealed container 10 is subjected to 
relatively high temperatures and corresponding internal 
preSSure, or other processing operations. Subsequently, the 
Strength of the bond 32 can be reduced, for example, to have 
a tensile force Strength of less than about 14 pounds So that 
a user can open the closure 30 by lifting or peeling the 
closure 30 from the container 10. According to one embodi 
ment of the present invention, the bond 32 is weakened to 
have a tensile force strength of between about 6 and 14 
pounds So that the user can open the closure 30 by applying 
a force of no more than about 6 to 14 pounds. In other 
embodiments, the strength of the bond 32 can be further 
reduced. 
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0022. The bond 32 can be formed of an adhesive, such as 
a polyurethane adhesive or nylon adhesive that is disposed 
between the closure 30 and the base portion 12. Polyure 
thane adhesives can be solvent-based or Solvent-less. For 
example, polyurethane adhesives are available from Liofol 
Company, a division of Henkel Adhesives, Cary, N.C., 
including Solvent-based and Solvent-leSS polyurethane adhe 
sives identified by product numbers 3649/6255 and 7975/ 
7276, respectively. 
0023 The closure 30 can be formed separately from the 
base portion 12 and Subsequently attached to the base 
portion 12. Various methods can be used for disposing the 
adhesive between the closure 30 and the base portion 12. For 
example, the closure 30 and/or the base portion 12 can be 
treated with a corona, which provides an electrostatic charge 
that forms a primed or roughened Surface on which the 
adhesive can more easily be deposited uniformly. The adhe 
sive is then applied to one or both of the closure 30 and the 
base portion 12, and the closure 30 is positioned and urged 
against the base portion 12. 
0024. As initially formed, the bond 32 is typically strong 
enough to withstand retort and other processing, but has a 
tensile force Strength that requires more than the desired 6 to 
14 pounds of lifting or peeling by the user. Therefore, the 
bond 32 can be Subjected to radiation for weakening the 
bond 32. As shown in FIG. 1, a radiation Source 40 can be 
used to emit radiation directed toward the bond 32, e.g., 
through the closure 30 as shown in FIG.1. According to one 
embodiment, the radiation Source 40 is connected to an 
electrical power Source 42 and configured to generate micro 
wave radiation that is directed toward the bond 32, e.g., 
electromagnetic radiation characterized by a frequency 
between about 300 MHZ and 300 GHz. The bond 32 can be 
exposed to radiation for various durations, e.g., according to 
the material, size, and thickness of the closure 30, base 
portion 12, and bond 32, the frequency and amplitude of the 
radiation; the proximity and configuration of the radiation 
Source 40 relative to the container 10, the strength of the 
bond 32 before radiation weakening; the desired reduction in 
strength or the desired final strength of the bond 32; and the 
like. Generally, increasing the exposure of the bond 32 to the 
radiation decreases the resulting Strength of the bond 32. 
According to one method of the invention, the bond 32 is 
exposed to the microwave radiation for a duration of at least 
about 10 minutes, e.g., a duration of about 20 minutes. It will 
be appreciated that the radiation Source 40 alternatively can 
be configured to emit other types of radiation including, for 
example, Visible and invisible light Such as infrared radia 
tion, ultra-violet (UV) radiation, X-rays, or gamma-rays. 
After weakening, the bond 32 preferably is strong enough to 
maintain a hermetic Seal between the closure 30 and the base 
portion 12, but weak enough that a perSon can easily open 
the container 10. 

0.025 Agrip portion such as a ring, tab, or other feature 
can also be provided on the closure 30 to facilitate opening. 
For example, the closure 30 can include a pull ring 34 that 
is disposed on an outer surface of the closure 30 as shown 
in FIGS. 1 and 2. Alternatively, the grip portion can be a tab 
or other feature that can be grasped or otherwise manipu 
lated by a user to open the container 10. The user can grasp 
the pull ring 34 and urge the pull ring 34 away from the 
container 10 in a direction 36 to thereby break the bond 32 
between the closure 30 and the base portion 12 and peel the 
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closure 30 from the container 10. The closure 30 can be 
partially or entirely removed from the base portion 12 of the 
container 10 during opening. Further, the material of the 
bond 32 can be removed with the closure 30 and/or left 
attached to the base portion 12 as the closure 30 is removed. 

0026. The closure 30 can provide a hermetic seal to the 
container 10 Such that the container 10 can be used for 
Storing food items and other items requiring a hermetic Seal 
and/or a reduced or enhanced Storage preSSure. Preferably, 
the bond 32 is sufficiently strong to withstand shear stresses 
that result from pressures due to the retort process or other 
processes associated with the manufacture, filling, process 
ing, and/or handling of the container 10; however, a perSon 
can easily open the container 10 by Subjecting the bond 32 
to a tensile force after the bond 32 has been radiation 
weakened and thereby peeling or otherwise Separating the 
closure 30 from the container 10. For example, the bond 32 
can withstand the Stresses applied during retort, but tear 
when put in tension by the user after radiation weakening. 

0027 FIG. 3 illustrates the operations for hermetically 
Sealing an open end of a retortable, easy-opening container 
according to one embodiment of the present invention. It is 
understood that Some of the operations can be omitted and 
additional operations can be performed without departing 
from the Scope of the present invention. AS shown in Block 
100, a plastic base portion defining an opening is provided. 
The base portion can be formed by fusion welding an end 
ring to a body member Such as a cylindrical Side of a 
container. See Block 102. A plastic membrane is disposed to 
cover the opening. See Block 104. For example, the mem 
brane can be formed by co-extruding a sheet of polypropy 
lene and ethylene Vinyl alcohol. Oxygen Scavengers can also 
be provided in polyolefin of the plastic membrane. Further, 
Surfaces of the plastic membrane and/or the container can be 
primed, e.g., by Subjecting the Surfaces to a corona. Next, a 
bond is formed between the membrane and the base portion. 
See Block 106. The bond can be formed by disposing an 
adhesive between the plastic membrane and the base portion 
and urging the plastic membrane and the base portion 
together. See Block 108. Further, the bond can be formed to 
have a shear force strength of at least about 20 psi. See Block 
110. The container can be retorted or otherwise processed. 
See Block 112. The bond is then irradiated and thereby 
weakened So that the bond allows easy opening of the 
container, i.e., by peeling or otherwise pulling the membrane 
from the base portion. See Block 114. For example, the bond 
can be weakened to have a tensile force Strength that is leSS 
than about 14 pounds. See Block 116. According to one 
embodiment of the invention, the bond is weakened by 
irradiating the bond with microwave radiation. See Block 
118. 

0028 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. 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. 
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That which is claimed: 
1. An easy-opening, retortable container comprising: 
a base portion having a bottom and Side defining an 

interior Space and an opening thereto, and 
a plastic membrane of Sufficient size to cover the opening 

and having an outer peripheral area attached to the base 
portion by a radiation weakened bond having a prede 
termined tensile force Strength; and 

wherein the predetermined tensile force Strength of the 
weakened bond allows easy-opening of the container 
by peeling the membrane from the base portion. 

2. An easy-opening, retortable container according to 
claim 1 wherein the base portion is formed of plastic. 

3. An easy-opening, retortable container according to 
claim 1 wherein the base portion includes a plastic end ring 
fusion bonded to a body member, the end ring having an 
outer peripheral area adapted to be joined to the Side of the 
base portion and defining the opening, the plastic membrane 
being attached to the end ring by the bond. 

4. An easy-opening, retortable container according to 
claim 1 wherein the predetermined tensile force Strength is 
less than about 14 pounds. 

5. An easy-opening, retortable container according to 
claim 1 wherein the membrane and the base portion are 
formed of a high barrier material to prevent transmission of 
moisture and oxygen therethrough. 

6. An easy-opening, retortable container according to 
claim 1 wherein the membrane is formed of a co-extruded 
sheet of polypropylene and ethylene Vinyl alcohol. 

7. An easy-opening, retortable container according to 
claim 1 wherein the membrane includes oxygen Scavengers 
disposed in polyolefin. 

8. An easy-opening, retortable container according to 
claim 1 wherein the bond is formed of an adhesive. 

9. An easy-opening, retortable container according to 
claim 8 wherein the adhesive is formed of polyurethane. 

10. An easy-opening, retortable container according to 
claim 1 wherein the bond is weakened by microwave 
radiation. 

11. An easy-opening, retortable container comprising: 
a base portion having a bottom and Side defining an 

interior Space and an opening thereto, and 
a plastic membrane of Sufficient size to cover the opening 

and having an outer peripheral area attached to the base 
portion by a bond having a predetermined Shear force 
Strength and configured to be radiation weakened to 
have a predetermined tensile force Strength; and 

wherein the predetermined shear force Strength of the 
bond is Sufficient to withstand forces created during 
retort processing of the container, and the predeter 
mined tensile force Strength of the bond allows easy 
opening of the container by peeling the membrane from 
the base portion. 

12. An easy-opening, retortable container according to 
claim 11 wherein the base portion is formed of plastic. 

13. An easy-opening, retortable container according to 
claim 11 wherein the base portion includes a plastic end ring 
fusion bonded to a body member, the end ring having an 
outer peripheral area adapted to be joined to the Side of the 
base portion and defining the opening, the plastic membrane 
being attached to the end ring by the bond. 
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14. An easy-opening, retortable container according to 
claim 11 wherein the predetermined Shear force Strength is 
at least about 20 psi, and the predetermined tensile force 
Strength is less than about 14 pounds. 

15. An easy-opening, retortable container according to 
claim 11 wherein the membrane and the base portion are 
formed of a high barrier material to prevent transmission of 
moisture and oxygen therethrough. 

16. An easy-opening, retortable container according to 
claim 11 wherein the membrane is formed of a co-extruded 
sheet of polypropylene and ethylene Vinyl alcohol. 

17. An easy-opening, retortable container according to 
claim 11 wherein the membrane includes oxygen Scavengers 
disposed in polyolefin. 

18. An easy-opening, retortable container according to 
claim 11 wherein the bond is formed of an adhesive. 

19. An easy-opening, retortable container according to 
claim 18 wherein the adhesive is formed of polyurethane. 

20. An easy-opening, retortable container according to 
claim 11 wherein the bond is adapted to be weakened by 
microwave radiation. 

21. An easy-opening closure for hermetic Sealing of an 
open end of a retortable container, the closure comprising: 

a plastic end ring having an outside peripheral area 
adapted to be joined to the open end of the retortable 
container and an intermediate area extending radially 
inward from the outer peripheral area and defining an 
opening to allow access therethrough to the interior of 
the container; and 

a plastic membrane of Sufficient size to cover the opening 
and having an outer peripheral area overlapping and 
attached to the intermediate area of the end ring by a 
bond having a predetermined shear force Strength and 
configured to be radiation weakened to have a prede 
termined tensile force Strength; and 

wherein the predetermined shear force Strength of the 
bond is Sufficient to withstand forces created during 
retort processing of the container, and the predeter 
mined tensile force Strength of the bond allows easy 
opening of the container by peeling the membrane from 
the end ring. 

22. An easy-opening closure according to claim 21 
wherein the plastic end ring is configured to be fusion 
welded to the container. 

23. An easy-opening closure according to claim 21 
wherein the end ring is formed of plastic. 

24. An easy-opening closure according to claim 21 
wherein the predetermined shear force Strength is at least 
about 20 psi, and the predetermined tensile force Strength is 
less than about 14 pounds. 

25. An easy-opening closure according to claim 21 
wherein the membrane is formed of a high barrier material 
to prevent transmission of moisture and oxygen there 
through. 

26. An easy-opening closure according to claim 21 
wherein the membrane is formed of a co-extruded sheet of 
polypropylene and ethylene Vinyl alcohol. 

27. An easy-opening closure according to claim 21 
wherein the membrane includes oxygen Scavengers dis 
posed in polyolefin. 

28. An easy-opening closure according to claim 21 
wherein the bond is formed of an adhesive disposed between 
the plastic end ring and the plastic membrane. 
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29. An easy-opening closure according to claim 28 
wherein the bond is formed of polyurethane. 

30. An easy-opening closure according to claim 21 
wherein the bond is adapted to be weakened by microwave 
radiation. 

31. A method of hermetically Sealing an open end of a 
retortable, easy-opening container, the method comprising: 

providing a plastic base portion defining an opening, 
disposing a plastic membrane to cover the opening of the 

base portion; 
forming a bond between the membrane and the base 

portion; and 
weakening the bond by irradiating the bond Such that the 
bond allows easy opening of the container by peeling 
the membrane from the base portion. 

32. A method according to claim 31 wherein Said provid 
ing Step comprises fusion welding an end ring to a body 
member to form the base portion of the container. 

33. A method according to claim 31 wherein said weak 
ening Step comprises irradiating the bond with microwave 
radiation. 
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34. A method according to claim 33 wherein said weak 
ening Step comprises irradiating the bond with microwave 
radiation for at least about 10 minutes. 

35. A method according to claim 31 wherein said forming 
Step comprises forming the bond Such that the bond has a 
Shear force Strength of at least about 20 psi and wherein Said 
weakening Step comprises weakening the bond Such that the 
bond has a tensile force Strength of less than about 14 
pounds. 

36. A method according to claim 31 further comprising 
co-extruding a sheet of polypropylene and ethylene Vinyl 
alcohol to form the plastic membrane. 

37. A method according to claim 31 further comprising 
disposing oxygen Scavengers in polyolefin to form the 
plastic membrane. 

38. A method according to claim 31 wherein said forming 
Step comprises disposing an adhesive between the plastic 
membrane and the base portion and urging the plastic 
membrane and the base portion together. 

39. A method according to claim 31 further comprising 
retorting the container after said forming Step and prior to 
Said weakening Step. 


