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DESCRIPTION

FIELD AND BACKGROUND OF INVENTION

[0001] The present invention relates to containers having a closure system that provides a high barrier to moisture or oxygen.
[0002] The present invention relates particularly, although by no means exclusively, to containers made from metal.

[0003] Certain dry products are highly sensitive to moisture in that the products degrade due to absorption of moisture. For
example, milk powders and infant formulations contain labile vitamins which may degrade rapidly if excessive moisture levels are
reached. As a further and more extreme example, certain types of nutritional/flavoured milk additives have been found by the
applicant to be extremely moisture sensitive, requiring less than a 2% increase in weight due to moisture pickup to become
unusable.

[0004] Other products are very sensitive to oxygen in that the products degrade due on exposure to oxygen. Products in this
category include, for example, instant coffee, infant formula, milk powder, drink concentrates. Many of these products are also
sensitive to moisture.

[0005] In order to avoid moisture and/or oxygen contact, products of the types described above have traditionally been and are
still packed in hermetically sealed metal cans. For ease of access, high performance re-sealing, and tamper evidence, the metal
dans typically comprise a closure system referred to in the art as a "tagger ring and foil" (TRF) closure system. Document WO
97/252555 A1 describes such a closure system.

[0006] A traditional TRF system comprises a first component in the form of a "ring", a second component in the form of a "lever
plug", and a third component in the form of a foil sheet.

[0007] The ring of the traditional TRF system is adapted to be sealed to a can body by a process of double seaming as
understood in the art of can manufacture and comprises a flowed-in sealant also according to the known art. The sealant is
typically a rubber composition that provides desirable sealing properties under compression. The ring further comprises a central
orifice. The orifice is defined by an annular wall having an edge that extends into the container.

[0008] The lever plug of the traditional TRF system comprises a flat panel that is formed to close the orifice with an interference
fit. The lever plug further comprises a flange that extends outwardly from the panel above the vertical wall of the orifice when the
plug is positioned in the orifice. The flange prevents the plug being pushed inside the can and makes it possible to lever the plug
out of the can with an appropriate implement such as a spoon to thereby gain access to the contents of the can.

[0009] For the purposes of this specification a seal resulting from an interference fit is understood to be a seal provided by
forcing one component of controlled diameter, in this case a lever plug, into an orifice of controlled diameter in another
component, in this case a ring, where the diameter of the one component, i.e. the lever plug, is greater than or equal to the
diameter of the other component, i.e. the orifice in the ring.

[0010] The foil of the traditional TRF system is located inside the can and extends from a seaming flange on the ring across the
entire end of the can. The foil is restrained in the seaming flange and is encapsulated in the double seam at sealing. The foil may
be restrained by applying sealing material over an edge of the foil.

[0011] In use, the foil provides an hermetic seal for the contents of a can up to the time that a consumer opens the can and
ruptures the foil. Thereafter, the interference fit between the ring and the lever plug makes it possible to re-seal the can with
sufficient moisture barrier to maintain product quality during successive cycles of removing the lever plug and removing contents
from the can and then inserting the lever plug back into the can and re-sealing the can.

[0012] For reasons of strength, aluminium foil has traditionally been used as the foil in traditional TRF closure systems. However,
aluminium foil is expensive. In addition, aluminium foil can form sharp edges when the foil is ruptured to enable access to a can
and the sharp edges can cut consumers as the consumers remove the contents of the can from the can. The applicant has found
that this is a particularly serious issue from the viewpoint of marketability of the cans. Further, in times of increasing environmental
consciousness, the use of aluminium foil as a seal in a metal can, such as a steel can, is undesirable as the aluminium is a
contaminant when re-cycling the metal can.
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[0013] For the above reasons, there is a need for an alternative to the traditional TRF closure system that does not include the
use of an aluminium foil at all or at least reduces the amount of aluminium in the TRF system compared to the amount of
aluminium in the traditional TRF closure system and that can be used in a conventional manufacturing process for cans or other
containers.

[0014] In particular, these is a need for an alternative to the traditional TRF closure system that addresses the issue of sharp
edges that form when the aluminium foil of the traditional TRF closure system is ruptured.

[0015] The above description is not to be taken to be an indication of the common general knowledge in Australia or elsewhere.

SUMMARY OF THE INVENTION

[0016] According to the present invention there is provided a tagger ring foil (TRF) closure system for a container, such as a
can, according to claim 1.

RESULTS OF FOIL TESTING

[0017] The importance an appropriate board burst strength and ring drush resistance pressure is illustrated in the following
examples that relate to test work on a group of samples.

[0018] In the examples:

¢ The thickness of samples was measured using AS 1301.426s.

e The board burst strength of samples was measured using the board burst test according to AS 1301.438s.

e The ring crush resistance pressure of samples was measured using AS 1301.407s.

e The ring crush resistance pressure of a composite foil sample in accordance with the present invention was measured in a
cross direction of the paper layer of the foil sample, The foil sample comprised the following layers: paper, a first polymer,
aluminium foil, and a second polymer.

e The cutting ability of the samples was assessed on the basis of an assumption that this is related to the ring crush
resistance pressure divided by the cross sectional area of a sample being crushed. The length of a ring crush sample was
152 mm. From the measured ring crush resistance pressure and the thickness of the sample a parameter, hereafter
referred to as 'ring crush resistance pressure’, was determined by dividing the measured ring crush resistance pressure
value by 152 mm and the measured thickness.

e The ability of the samples to cut fingers was determined subjectively using a ‘fingertip hardness' test by a laboratory
technician determining how hard a sample feels against his/her fingertips.

[0019] The applicant tested the board burst strength and ring crush resistance pressure of the samples on the basis that these
parameters are good indicators of fingertip hardness of the samples, with harder samples being more likely to cut consumers.

[0020] Burst was chosen as a test as the board burst test, which involves a hydraulic piston driving a rubber diaphragm about 25
mm in diameter through a sheet of material, is thought to replicate a consumer seeking to burst through a sheet of unbroken foil
of a TRF closure system on a can to gain access to the contents of the can.

[0021] A series of aluminium and composite foil samples were measured and tested as described above. The cutting ability of
the different samples was subjectively assessed.

[0022] The samples received were aluminium foil samples of nominal thicknesses of 100 pm, 90 ym, 60 pym, 30 pm and 15 pm.
The performance of this traditional foil material was compared to that of one embodiment of a composite foil in accordance with
the present invention, as described above. The composite foil had a nominal thickness of 120 pm.

[0023] The results of the tests are shown in Table 1 below.
Table 1 - Results of testing aluminium and composite foil samples.
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Sample Measured Board burst, {Ring crush, {Ring crush resistance Fingertip
thickness, um KPa N pressure, MPa hardness

100 um' aluminium {106 1087 388 241 High

foil

'90 um' aluminium {101 929 308 20.0 High

foil

'60 um' aluminium {67 735 158 155 Medium

foil

'45 um' aluminium 50 470 87 115 Medium

foil

'30 um' aluminium 31 - 39 8.3 Soft

foil

15 um' aluminium {16 -(M 6 2.6 Soft

foil

Composite foil 122 343 115 6.2 Soft

o Although the board burst strength for the 15 um sample was not measured, the sample was measured with the similar
paper burst test, AS 1301.403s. A value of 77 kPa was measured. Overall, the board burst and paper burst strengths were
broadly comparable, for example the composite foil sample had a paper burst strength of 312 kPa and a board burst
strength of 343 kPa.

[0024] Table 1 shows that:

e The board burst strength and the ring crush resistance pressure of the traditional aluminium foil samples reduced
significantly with a reduction in thickness. However, whilst these results suggests that reducing the thickness of aluminium
foil used in traditional TRF closure systems is one option for minimising the current cutting problem, this is not an option
form the viewpoint of manufacturing on current can manufacturing lines.

e The fingertip hardness of the traditional aluminium foil also changes as the thickness of the aluminium changes, moving
from hard to soft.

¢ As indicated above, the properties of board burst strength and ring crush resistance pressure are good indicators of
fingertip hardness. The results indicate that values of 400 kPa and 10 MPa, respectively, for board burst strength and ring
crush resistance pressure are approximate dividing lines between soft and hard samples.

DESCRIPTION OF THE DRAWINGS

[0025] The present invention is described further by way of example with reference to the accompanying drawings, of which:
Figure 1 is a transverse section of a traditional TRF closure system;
Figure 2 is a detailed section of the area circled as "A" in Figure 1; and

Figure 3 is a section of one embodiment of a TRF closure system in accordance with the present invention which shows the
multiple layers of material that make up the system.

DETAILED DESCRIPTION OF THE DRAWINGS

[0026] Figure 1 shows a traditional TRF closure system of the known art.

[0027] The traditional TRF system comprises aring 1, a plug 5, and a foil 9.



DK/EP 2592012 T3

[0028] The ring 1 of the traditional TRF system comprises a seaming curl 2, a vertical sealing surface 3 that defines an orifice to
allow access to a container, and an inwardly facing cut edge 4 of a foil.

[0029] The plug 5 of the traditional TRF system comprises a panel 6, a substantially vertical sealing surface 7, and an outwardly
extending flange 8 allowing the plug to be levered from the orifice in the ring.

[0030] The foil 9 of the traditional TRF system extends across the inside of the TRF system to the sealing material 10 around the
periphery in the seaming curl 2. Alternately, the foil 9 can be heat sealed to a flat section of the ring, not shown. The foil 9
provides the primary seal for extended shelf life prior to opening.

[0031] The traditional TRF closure system has 3 critical dimensions, namely a nominal diameter D measured as shown, a ring
diameter dR, and a plug diameter dp. The interference seal between the ring 1 and the plug 5 is provided by selecting dp to be
sufficiently larger than dR so that a seal and grip is achieved, but not so large that insertion of the plug is excessively difficult. The

range of acceptable interference is known to those skilled in the art and is embodied in manufacturing specifications for such
parts.

[0032] Figure 2 shows in greater detail the critical seal areas of the traditional TRF system.

[0033] Figure 3 shows one embodiment of the composite foil 17 of the present invention. The composite foil comprises
successive layers of paper layer 1, a polymer layer 2, an aluminium foil layer 3, and another polymer layer 4.

[0034] The paper may be any suitable paper. Suitable paper includes a 35 gsm or 50 grams per square metre (gsm) bleached
kraft sheet made by Australia Paper. Alternative options include grammages ranging from 25 to 100 gsm. The functions of the
paper layer 1 are: (a) bulk at low cost, (b) high tensile strength to permit seaming without fracture, (c) easy tearing for consumer
access, and (d) minimise risk of a consumer being cut by exposed edges of a ruptured composite foil.

[0035] The polymer layer 2 comprises a co-extruded copolymer of (a) a low density polyethylene (LDPE) in the section of the
layer 2 that joins the paper layer 1 and (b) an ethylene acrylate acid resin adjacent the aluminium foil. The LDPE layer is about
2/3 of the total of thickness of the layer 2. The thickness of the layer 2 ranges from 8 to 30 um, and is preferably 12 um. The
polymer layer 2 is provided to adhere together the paper layer 1 and the aluminium foil layer 3. The LDPE is selected on the
basis of its capacity to adhere to paper and the ethylene acrylate acid resin is selected on the basis of its capacity to adhere to
aluminium.

[0036] The aluminium foil layer 3 in the composite foil is 30 um in thickness, but could conceivably range from 15 to 60 um in
thickness. The function of the aluminium foil is to provide high oxygen and moisture barrier properties, both of which are important
for long term shelf stability of an unopened container. The aluminium foil layer 3 also contributes to the mechanical properties of
the composite foil.

[0037] The bottom layer 4 is a co-extruded co-polymer. The bottom layer comprises (a) a LDPE filled with 30% talc to weaken the
overall structure, with this material forming an exposed surface of the composite foil and (b) a terpolymer of ethylene methyl butyl
acrylate grafted with a maleic anhydride to adhere the layer 4 to the aluminium foil layer 3. Preferably the thickness of this layer is
20 um, but can conceivably range from 15 to 50 um. An important function of the bottom layer 4 is to protect the aluminium of the
foil layer 3 from oxidation and other undersirable chemical reactions and to provide a layer of a material that is approved for direct
food contact.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Lukkesystem med foliering (TRF) til en beholder, sdsom en dase, kendetegnet ved, at den omfatter

en kompositfolie, der har folgende lag:
et papirlag (1) med en tykkelse pd mellem 25 og 100 g/m?,

et forste polymerlag (2) med en tykkelse pa mellem 10 og 30 um, hvilket forste polymerlag (2)

omfatter lavdensitetspolyethylen, der er koekstruderet med en acrylsyre, sdsom ethylen-acrylsyre,

et metallag (3) med en tykkelse pd mellem 15 og 30 um, hvor metallagets metal omfatter

aluminium, og

et andet polymerlag (4) med ét af lagene omfattende et fyldstof, hvor folien har en pladebrudstyrke,
der malt med Australsk Standard (AS) 1301.438s, udger mindre end 400 Kpa, og/eller et tvaer-
ringbrudstyrketryk, defineret som ringbruddet mélt ved anvendelse af AS 1301.407s, divideret med 0,152
og ganget med foliens tykkelse méalt ved anvendelse af AS 1301.426s, pa mindre end 10 MPa.

2. System ifelge krav 1, hvor de materialer, der danner kompositfoliens lag, og kombinationen af
lagene er valgt séledes, at, i brug, nér folien er en del af et TRF-lukkesystem pa en beholder, og folien
brydes for at opnd adgang til beholderens indhold, den brudte folie ikke danner en skarp kant, som

forbrugerne kan skare sig pa.

3. System ifolge krav 1 eller krav 2 hvor de materialer, der danner kompositfoliens lag, og
kombinationen af lagene er valgt séledes, at folien kan forarbejdes i en traditionel proces til

beholderfremstilling, der indbefatter dannelse af beholderen med et TRF-lukkesystem.

4. Beholder, sdsom en dése, der omfatter lukkesystemet med foliering (TRF) ifolge et hvilket som

helst af de foregdende krav.

5. Beholder ifalge krav 4, hvor lukkesystemets kompositfolie er pafort beholderen, saledes at foliens

papirside er en side af folien, der vender udad.

6. Beholder ifelge krav 4 eller krav 5, hvor beholderen er en metalbeholder.
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