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CONTAI NER CLOSURE TECHNI CAL FI ELD This invention relates to container
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Reference throughout this specification shall also be restricted, for clarity, to cans used

for storing foodstuffs and other perishable items. Again however, the present invention

10  can apply to analogous situations outside of this area, and to containers used for storing
other substances.

A conventional can that is designed to be reusable once opened is the ring-lid-foil (RLF)
type can. One such can is disclosed in New Zealand Patent No. 218651 which utilises a
thin opaque sheet of aluminium foil to seal the aperture of the can. Typically these cans

15  have a replaceable lid which can be used to seal the container once the foil has been
removed,

A typical method of making sealed RLF cans is to have a continuous sheet of aluminium

passed over a ring/lid assembly. A former pushes the aluminium foil into the various

channels of the ring lid assembly. The nature of the aluminium foil is such that once
20  Dbent into these channels it holds its shape and hence position relative to the ring.

The assembly process then involves the addition of sealing compound into one of the
channels of the ring.

The manufacture of a ring lid and foil assembly as described above is one of the slowest
steps in the packaging of material into a sealed can. Therefore, it is usual to manufacture

25 large quantities of these assemblies in advance, which are then stored until they are
introduced as part of a subsequent packaging process.

~ Next the rim of a can body is placed onto the sealing compound. Next the outer flange
of the ring is folded and crimped around the rim of the can to provide an airtight seal.

After this, the material is placed into the can body. If the material is milk powder then
30 this is often packed in a modified atmosphere.
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10  Another problem with conventional cans is that the contents of the can cannot be viewed
until after the foil has been removed.

This is a concern as it may be impossible to detect whether the can has been tampered
. with, or is in sufficiently fresh condition to be consumed.

An attempt to overcome some of these disadvantages has been made with the

15 introduction of cans having a thick clear layer of plastics material sealing the can below
the lid. Typically these layers are made from polyvinyl chloride (PVC) and in the form
of rigid' disks being approximately 340 microns thick.

Unfdrm:xately, while this development overcomes a number of problems associated
from having an opaque aluminium foil as a seal, additional problems are introduced.

20 The method by which the disks are made (injection moulding) is expensive compared to
the process by which a continuous film of aluminium foil is produced.

Further a major problem associated with the use of the clear disks is in the actual process
of using the disks in the assembly of the ring and lid.

Firstly the plastics materials has to be cut to shape if not already injection moulded.
25 Because of the rigid nature of the disk it has to be thermoformed to the contours of the
ring. Finally, the disk has to be placed on top of the ring/lid assembly.

This multistep practice is in stark contrast to that used for aluminium foil and
consequently is a slower and more expensive practice.

Another problem with the thick clear film is the difficulty in accessing the contents
30 within the can as a thick film can be difficult for a consumer to break.
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It is an object of the present invention to address the foregoing problems or at least to
provide the public with a useful choice.

Further aspects and advantages of the present invention will become apparent from the
ensuing description which is given by way of example only.

15  DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a method of providing
a seal for a container, the seal including a flexible film having a degree of visual
transparency, the method characterised by the steps of

a) presenting a ring to a flexible film, and
20 b) causing the film to contour to at least some of the surfaces of the ring

wherein the film is secured with respect to the ring by the provision of adhesive between
the ring and the film.

According to a related aspect of the present invention there is provided a seal for a
container, said seal including a ring and a flexible film adhered to the ring by the
25  provision of adhesive between the ring and the film.

According to a further aspect of the present invention thérc is provided a can including a
seal substantially as described above.

The container will now be referred to throughout this specification as being a can.
However, it should be appreciated that the principles of the present invention can apply -
30  to containers having a different construction from conventional cans. For example, the
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Yet anot her di sadvantage of using the thick filmis that the filmonly
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form of a film rather than an additional reusable lid.

The film may be any film which has the aforementioned properties. Preferably the film
has sufficient flexibility that it can be readily rolled and thus be used in a similar manner
to which aluminium foil is used. Usually this will be a film that is thinner than the thick

15  clear film previously used.

While the film in preferred embodiments is made of plastics material, this is not
necessarily the case and it should be appreciated that principles of the present invention
could apply to film made of other materials having the required properties.

If the film is of a plastics material, then it is envisaged that for the film to have the

20  desired flexibility and durability required of a seal, the thickness of the film will be in the
order of approximately 100 microns. - Other thicknesses of film are of course envisaged.
A typical range is 20-200 microns.

The degree of visual transparency of the film can vary according to various requirements
of the manufacturer. Although in preferred embodiments the film is fully transparent,

25  this need not be necessarily so. For example, the film could have “windows” with
opaque areas and transparent areas. This may be the result of areas of different
materials, and/or as a result of a pigmenting or printing process.

In other embodiments the film may be translucent, having a degree of opacity.

The important feature is that the film provides the means by which the contents of the
30 can can be seen through the film.

The film may be caused to contour to some of the surfaces of the ring by a variety of
means,
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Vacuum forming or pressure forming can offer the advantage that the film may adhere to

10  some degree to the lid.

If a can is being exported from a low altitude to a high altitude, the gases within the can
may expand. This can cause the film sealing the can to push upwards and in some cases
pop the lid or rupture the film. Obviously, this can cause considerable problems. _

However, if the film adheres to the lid in some degree it also sticks the lid to the ring and
15  thus it cannot push the lid off the can.

Another advantage of having some adhesion of the film to the lid is that less surface area

of the film is available for oxygen to permeate through. The resultant minimal

permeation means that a less expensive barrier material could be used. This can be

significant if the present invention is used in packaging cheaper items than milk powder
20 and coffee - for example nuts.

As can be appreciated the physical features of thin film is such that it has insufficient
rigidity to hold itself into position in the contours, unlike aluminium foil. Thus, the
present invention requires the provision of an adhesive between the ring and the film.
Unless the film is held onto the ring assembly by some means, stacking of the ring RLF

25  assembly cannot be achieved meaning some of the advantages of the present invention
would be lost.

Unfortunately, a plastics material to metal bond is difficult to achleve unlike plastics to
plastics or foil to plastics.

Another reason that it is important to have the film secured with respect to the ring is to
: 30 give a good surface for the sealing compound 1o be applied later to the RLF assembly.
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silicone rubber which has good heat transfer properties.

The former may also provide a means by which the film can be cut to shape. Again, this
may be achieved by a variety of ways. '

For example there may be a cutting edge surrounding the ring that the film can be
15  stretched over. Subsequent contraction of the cut film whether mechanical or through
heating may fit the film to the ring.

In one embodiment the former may be in the form of a heated punch and have a sharp
outer edge. The edge may cut the film and the heated surface may assist in the
contouring of the cut film to the ring. If the motion of the former onto the RLF

20 assembly is sufficiently fast then it is possible that one quick action can perform the
cutting and contouring of the film required. '

In another embodiment there may be provided an outer sleeve to the former which has a
cutting edge. This outer sleeve may be spring loaded in such a manner that the film may
be cut before or after the film has been contoured, depending on what is desired.

25 In some embodiments of the present invention the film may be contoured to the ring
through a variation of the traditional vacuum skinning process where the assembly is
passed through a vacuum chamber.

The adhesive may be any substance capable of ensuring that the film can be held with
respect to the ring.
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10 1t should be appreciated that the film can come in any form which can provide the

desired effect. In one embodiment, the film has at least a gas barrier layer (to ensure
viability of the can contents) and an adhesive layer.

In preferred embodiments of the present invention the film is a five layer structure which
includes a gas barrier layer, a structural strength layer and an adhesive layer, these three
15 layers being bonded together by two bond layers.

The addition of a structural layer ensures that the film maintains its integrity during the
" sealing process and subsequent handling until the film is ready to be broken by the
consumer wanting to access the contents of the can.

A variety of materials can make up each of the layers.

20 The applicant has found that a film of the structure given below works particularly well
with the present invention.

THICKNESS

LLDPE Based Copolymer 5 microns

EVOH 32-44% Ethylene 10 microns

ILLDPE Based Copolymer 5 microns

e ABBVA Lo micTONS
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former itself may have a variety of configurations or different features to
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Polyethylene, nylon, EVOH

Any standard bonding material

EVOH of alternate ethylene content,
__nylon, HDPE, PVDC

EVA adhesive can adhere film readily to metal upon the applicatidn of heat and/or
pressure. This can be applied by a former as described earlier in this specification.

Sealing compound may be added to the RLF assembly immediately after it is formed or
10 - during the can assembly process. The sealing compound may be any suitable compound
and in one embodiment may be rubber.

1t is believed that with the present invention less sealing compound can be used. This is
possibly because of the pliability of having a thin film compared to aluminium or a thick
film,

15  One advantage of less sealing compound is that the RLF assembly is cheaper to produce.

Another advantage of less sealing compound is that there is a reduced buildup of
compounds occurring in front of the seaming rollers when the ring is being attached to
the can body.

It has been found with the present invention the amount of plistics film used in the
20  outside of the ring is more critical than in the aluminium foil process. The “amount of
film” shall be interpreted as volume - that is, surface area times thickness.

Particularly, the applicants have found that less plastics material is required than
aluminium foil. If too much plastics material is used, the film may shear off at the
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Further, it is possible for someone to tamper with the contents of the can and not provide
an immediate visual indication of same. For example, foreign material may be below the
top surface of the powder.

. 15 According to a further aspect of the present invention there is provided a container
capable of being sealed, the container including a visual indicator of at least one
parameter within the container.

Reference throughout this specification shall be made to the container as being the
similar type as previously described.

20  The visual indicator shall be taken to mean any indicator capable of converting a
non-visual parameter into visual form.

These parameters may include but should not be limitcd to the following:
* Alkalinity/acidity. |
* Various gases.
25 + Chemical compounds.
* Toxins.
* Pressure.
* Electromagnetic radiation.

* Humidity and moisture.
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I n one enbodi nent of the present invention the adhesive nay be applied to
the ring before the filmis placed onto the lid ring. Wiile this is an
enbodi ment of the present invention which could work, this does add a step
to the assenbl XY(?rocess As can be seen by the present invention it is
successful in /33235 ng a number of the extra steps 5 i npdENZ00H2
thick filmsealing nethod. Therefore, in preferred enbodi mnents care has

been taken t o Refepérite Akrobgtvpt Aikkpbdifictionshaipsiovabe pAEE tdrihe pamanrts 4t beinfa
efficiency of e process. -Thus, in a preferred enbodi rrent of the present
i nvention the® Tl mused incorporates an adhesive layer in its structure

capabl e of adhering the filmto the ring. 1Q It shoul ¢ be, a preC|ated t hat
the filmcan &RARe gmp %mwwgmww@am Faie incEmteadevelnal one

enbodi nent, t lbygdenl mﬂimwuhgedemlgtocwrgaﬂxeimntensrofltmjm Kave bearspacked uaderl i ty

f th f the
R i e e
barrier |ayer thefa8is hreached) “é‘ttp"eﬁﬁfﬂ?“l“a &he almasphg n‘é&ﬁ% e\ the eqpise

three 15 | aydesctixEbyhe bdivdmel t oget her by two bond | ayers. The addition of
a structural |ayer ensures that the filmmintains its integrity during the

seal i ng procegs o e%&ﬁ&%ﬁﬂé}ﬁmhehﬂﬁ%td}w'%ﬁecé e xfehﬁéﬂd]gmsof Eﬁ-ﬂbfn td@o
broken by the cons r ting to a ess cont eg 31 var| ety
of materials O%Re mg\gﬁ'n quphqrﬁ ’a’}‘&? garbon dioxide content whe e carb
10  dioxide content of air is in the order of 0.03%. Thus, atmospheric gas entering a breach
in the sealed can (which is usually packed under vacuum) will dilute the concentration of
carbon dioxide in the can. Alternately the carbon dioxide within the can may just escape
through the breached seal. '

Sometimes the degradation of a product itself may result in the production of various
15  gases which can be detected by the indicator.

In some embodiments the visual indicator may just be a loose object lying on the top
surface of the can contents which is visible through a clear seal.

In other embodiments the visual indicator may be attached to the inside wall of the can
and be visible through a clear seal.

20  In preferred embodiments of the present invention the indicator is actually incorporated
into the film that seals the can.

This is the preferred embodiment as the inclusion of the indicator can be part of an
existing packaging step rather than an additional step which can impair the efficiency of
the process.

25  The nature of the visual indication can be of any suitable form. For example, the visual
indicator may merely change colour. In other embodiments the indicator may either
become opaque or transparent. In yet other applications the intensity of the indicator
colour may change.

Suitable indicators which can be used with the present invention for the detection of
30  carbon dioxide may be a salt of an indicator anion and a lipophilic organic quaternary
cation.

10



20 The applicant has found that a filmof the structure given bel ow works
particularly well with the present invention. LAYER

MATERI AL THI CKNESS St uct ur al | ononer

65 m crons Bond LLDPE Based Copol yner 5 mcrons Gas
Barrier | EVero 822645% Et hyl ene : 10 m crons Bond Pcrmzwulli)if
Based Copol yner 5 m crons Adhesive EVA 28% VA

15 microns 7 - gn%{!%zﬁgiggor _anions _m ay | be azo dyes glncludmlg ?lgha-n P?lhfﬂ orange)

PCT/ Nz96/ 00142 T ven as
shoul d be appr ecF&PEthPh@ﬁeSé‘Pﬁéﬂmg m'@Pé'ﬁE‘é%‘@sa“QrPd“ gli)»tR"Hﬁge

Further, there ig ﬁghap)ﬂﬁﬂlﬂﬁMdnhhn@ofcﬁdiul phettisiein), t;l(dplmephthalm dya.yamﬂudmg m-
ot her nunber s OfsS’f?g 1° pfirplé) rQ?olufe tﬂfﬁg?%ﬁ ﬁﬂ@oﬂgﬂﬁﬁaﬂﬁﬁoﬁﬁlgﬁgﬁgﬂ lﬁﬁ&'ﬂs

i nvention. 5

LAYER’ 5 tnphcnylmcthane dyes (nm&q@p; Agsogcr acid) 2nd mdophenol dyes (mcludmg
Pol yet hyl ene, nyinaBpheadiCridBa@phthol-2-suphonic acid indophenoBny” st andard bondi ng
material Gas Barrier EVOH of alternate ethyl ene content,

nyl on, HDPE, F_)VDExamples of suitable quaternary cations are:

ammonium cations (including benzyltrimethyl ammonium, trioctylmethyl ammonium,
triceprylmethy! ammonium, tetrabuty ammonium, tetrapexyl ammonium and tetraoctyl

10 ammonium) and phosphonium cation (including tetraphenyi phosphonium, trioctyl
phosphonium and hexadecyl tributyl phosphonim). A preferred quaternary cation is
tetrabutyl ammonium.

These indicators are discussed in greater detail in international Patent Application No.
PCT/GB90/01501.

15 A suitable oxygen indicator may be an indophenol type dye such as 2,6-
dichloroindophenol. This dye may be used as ink by mixing it with a reducing agent,
alcholye agent, moisture retaining agent, binder, solvent and water. The use of this dye
is discussed in greater detail in Japanese Patent Application No. JP06034619-A.

In some embodiments of the present invention there may be provided a key against
20  which the indicator may be compared to provide the consumer with information as to the
meaning of the indicator.

If the indicator forms part of the film, it may come in a number of different shapes, for
example, the indicator may be a strip which is co-extruded with the film.

In other embodiments the indicator may be a whole of the film sealing the can.
25  Inyet other embodiments the indicator may be a discrete pattern on the fiim.

The indicator may form a part of a multi-layer film. The layers of the film should

preferably be such that the gas present within the container can readily permeate to the

indicator to effect the visual change. Preferably also the film is configured so that

external layers of the film cannot allow atmospheric gas to permeate through to the
30 indicator.

11
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EVA adhesi ve can adhere filmreadily to netal upon the application of heat
and/ or -pressure. This can be applied by a fornmer as described earlier in
this specification. Sealing conpound may be added to the RLF assenbly

i medi ately after it is formed or 10 during the can assenbly process. The
seal i ng corrpounmaﬂgszb& any suitable conmpound and in one enbodj imynbe
r ubber . Is believed that with the present invention |ess sealin

corrpound can be used. This is possibly because of the pliability of havi ng

a thin filmcgp géni%agbﬁ' Rl R i ik B G hickess 18 0 VAR A6

| ess sealing ¢o IS t e RLF asse y I'sS cheaper to p

Anot her advan re ithd P’H‘Efs%orrpound is that there is a reduced

bui | dup of conpounds occurrl ng in front of the seam ng rollers when the
ring is bei ngWhiteambdifications mayba made dy the|scaling prosesntofagcomimodatdthis(sughr ass ent

invention theg ﬁiﬂﬁiﬂ#th?ien@ioﬁ?ﬁﬂﬁ%e&hh o), it ik difka é&that%ﬁ%?l-di‘ﬁbl? ;.xla%er'ng

(el e Tt cpdtedig geg sl et i e Bk s i S oo

Parti cul arly, thefilnamay be indesedwitle tieRLi¢lasstmbly| soshat pussfilic@ndae sndicator) s

required thang M‘gﬁé‘lg}]gth,sgeheagp,}, pI astics material is used, the
t 2525

filmmay shear off at .
F?ﬁ:}%g?{ gglg c:m%eSI de § qﬁ%sré:'nr}gv V\Qgﬁlhatsgenucnﬁm fsadvgl?alglesegveramlp%mg%rt]. | ead

There is provided an efficient method to seal a can with transpareat film. This allows a
10 consumer to tell at a glance if the contents of the can are fresh and/or have been tampered
with.

A thin film may be used which can be easily cut to access the can without creating sharp
edges.

Any fragments of the film that may stray into the contents of the can may be inert and as
15  a result may pass through a person’s body without a harmful effect, unlike the foil
fragments used in conventional cans.

The ability to provide an indicator which can advise the consumer of the freshness of the
contents of the can is a significant advantage.

Finally, the present invention can be utilised in an efficient manufacturing process.
20  BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the ensuing
description which is given by way of example only and with reference to the
accompanying drawings in which:

Figure 1 illustrates a typical prior art RLF assembly before attachment to a can, and

25 Figure2 illustrates an RLF assembly in accordance with one embodiment of the
present invention, and

Figure 3 is a cut-away view of equipment used in one manufacturing process in
accordance with the present invention, and
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outer seal and a "fat seant. Such a seam may not provide a perfect seal as
well as providing a seamthat does not | ook acceptable to the consuner.
Sonetinmes, the ability to just visually inspect the contents of a can
through a clear filmis 5 not sufficient to determ ne whether the can has
been cont am nat W@ %82535anpered with. For exanple, there nmay be BCTNEZP600142

| eakage t hat, have all owed at nospheric gases into the can. The oxygen in the

a}] mDSphfer icg gan Cﬁtoﬁemg@%ﬁ&?a i of a% :mpcmé.ﬂs?k:n Icho’idﬂng withk thieg
themunfit to consune. wever, jt is egradati on may
not cause a physi cal c h BRI {nyention W &’éﬁﬁ‘%ﬁﬁ?@ﬁﬁ?ﬁ‘gﬁh’aac ar?ge that is not
readily recogni sed by 10 a consuner. Further, chem_ cal substances may be
i nj ected into HigareSan vise Mypens shavdng theiusesef indieaterg Aviththe.preseat inketiona ge
Further, it is p033| bIe for soneone to tanper with the contents of the can
and not provi degs *CEhrOC SRRYING 8 ZBNTOON of sanme. For exanpl e,
foreign materi aI may be beI ow t he top surface of the powder. 15 Accor di ng
to a.furthgr gg 8&@1 i9hn ﬁﬂaﬁ&ﬁﬁ%%'&odveﬂ&dhmmm&hswg%n&awindﬁﬁeabya%w ner
capabl e of "being seal ed contai ner including a visual indicator of at

| east one paraheter within the container. Reference t hroughout this
specification shall be nade to the container as bei n% the simlar type as
previ ously desEheidsseshbly 0 inchufissa xingsgenerally ifidicated by afraw|2, pld 8 ardafilm 4iathe any
i ndi cat or capaghf oPdlumBiNAEéil.Ng @ non-visual paranmeter into visual form
These paraneters may include put should not be linmted to the follow ng:

Lerr] Alkalli n"fﬁ/e/ ring 4% ijﬁastheL ﬁ{afn]seé@)ﬁ.of'ﬁe fidtection 5 is a flange or channel into which
10  the aluminium foil has been pressed. The flange 5 is folded over and crimped to the can
wall to seal the RLF assembly 1 to a can 31. This is more clearly shown in Figure 4.

The mid-section 6 of the ring 2 provides a space between the ring 2 and lid 3 which
enables a person to readily lever off the lid 3 from the can.

The third section 7 of the ring 2 acts as a support for the lid 3.

15 The lid 3 includes a substantially flat central portion 8 and a flange 9 that overhangs
section 7 of the ring 2.

The nature of the aluminium foil 4 is that it can be pressed into shape into the ring 2.
This can be seen by the flat portion of the foil 4 that is pressed against the mid-section 6.
It should also be noted that the foil 4 extends almost to the periphery of the flange 5.

20 Figure 2 illustrates an RLF assembly generally indicated by arrow 11 which is in
accordance with one embodiment of the present invention.

The ring 12 and 1id 13 in this embodiment have the same configuration as the prior art
ring 2 and lid 3.

The film 14 attached to the ring 12 is a multilayered plastics film of a type described
25  previously in the patent specification.

- In contrast to the prior art RLF assembly, the inventors have found that the amount of
plastics material in the flange 15 of the ring 12 can be critical. Too much plastics
material 14 can cause bundling of the film in the outer seal 30 (which is shown more

13




25 [err] Chem cal conpounds. [err] Toxins. [err] Pressure. [err]

El ectromagnetic radiation. [err] Humdity and noisture. 9 WO 97/ 25255
PCT/ Nz96/ 00142 Reference throughout this specification shall now be nade to
the paraneter as being a gas. In one enbodi ment of the present invention

t he i ndi cator wmyoa2sgescate increased | evels of oxygen. Th| S WI (ﬂfﬁﬁﬁﬁhly
occur if the contents of the can have been packed under e

at nospher e whigch, ha 0 n co ent Lf .the |nt of the seal in
the can' | 5 br SRR FRes Tna i PR P deeue frebest éé'ébwe&hpg?ﬁ er
the can i s desealipggrapgrtiehe i ndicator. In other enbodi rrents t he indicator
may detect the reduction of carbon dioxide. CGenerally a nodified atnosphere

has a high captes Litofint s wsed\ithéi it ¥ }RissiBR thAt@h€ filh dBeslbt PrevidsiheGoqiifat Of
air is in the order of 0.03% Thus, atnospheric gas entering a breach in

the seal ed caf¥which is usual | y packed under vacuum) will dilute the
concentrati on_of carbon di OXI de in the can. Alternately the carbagn, dioxide

wi t hi n t heS calp aegcmbrdiment of tbe prseat inyentinn the £lat snrfpce ok the flange 15 is in the

order of 3.32 millimetres. It has been found that the tolerances of where the edge of
‘plastics material 14 can fit into the flange 15 is from the edge of the flat portion to
approximately the middle of the flat portion. This is illustrated in Figure 2 and avoids
the problems discussed above.

10 The prior art assembly illustrated in Figure 1 shows a portion of the aluminium foil 4
formed parallel to the ring flat section 6. Generally this feature is required where the can
contents are to be subjected to a vacuuming process.

The amount of the parallel forming is at the discretion of the can-maker and is adjusted to
minimise the void created between the ring, lid, and foil. Failure to minimise this void
15 may result in difficulties during the vacuuming process as the air contained in the void
may be of sufficient volume and pressure to cause the lid 8 to be partially or totally

~ dislodged from it's engagement with the ring 2.

The application of the plastic film may be similarly adjusted by the can-maker depending
upon the intended can contents and the type of filling process used. The film would be
20  attached over this area in the same manner as the area 16 in Figure 2.

Figure 2 does not show a parallel arca between 16 and 14 as described above and in this
form the ring, lid, and foil assembly would probably be used on non-gassed products.

Figure 3 illustrates one way by which the film 14 can be attached to a ring lid assembly
generally indicated by arrow 11.

25  Alength of film 14 passes over aring 12 and lid 13. A heated former 20 with an outer
cutting sheath 21 descends onto the film 14. The positioning of the sheath 21 and
former 20 is such that the film 14 is cut fractionally before the heated former 20 pushes
the film 14 into the channel 15.

The action of the heated former 15 causes the adhesive layer of the film 14 to adhere the
30 film 14 to the ring 12.

14




Soneti mes the degradation of a product itself may result in the production
of various 15 gases which can be detected by the indicator. In sone
enbodi ments the visual indicator may just be a | oose object Iying on the
top surface of the can contents which is visible through a clear seal. In
ot her enbodi nerwe 928258 sual indicator may be attached to the PawiNEe6/6m42

of the can and be visible through a clear seal. 20 |In preferred _ :
enbodi ments of the present invention the indicator is actually incorporated

into the film ARG Rl m&@tlr)butsm%‘ftﬂe?iﬂghﬂ, e @b 6rihe fOh RBiodetht he
inclusion o e 1 ndi ¢gator can ar n_existi ckaqi step r er
than-an_ addi ¢ BAHP 8% o0 iR Figss e Prt s ob BBriieh {305 psitned o
The nature of witléintlieshahnel h¥linzacordance with the tolerances disgissedeasli¢ror m  For
exanpl e, the visual indicator may nerely change colour. In other
epﬁodl rrenlt_s t?&f:mtbgazpasse&mﬁnasf?en E@&me Pa Qeamgecdhlﬁpduhammadhg%) isl theiy et
ot her appli_cation e iNniepsi of. the.in tor colour nmay change.
Sui tabl e i ndi &Aﬁﬁ?ﬂ&?ﬁ%‘ﬁf‘%ﬁ‘%‘ L{w ?Eghﬁiﬁh??f‘em present invention for the
detection of 30 carbon dioxide may be a salt of an indicator anion and a
| i pophi lic or geheifinahBEF assemblics ase theay storecdhuntil usgg) in the fipakean assembly process.
PCT/ NZ96/ 00142
Figure 4 illustrates how a typical RLF assembly generally indicated by arrow 11 is
affixed to a can 31. It can be seen that the foil 14 has been folded over with the flange

15 and the wall of the can 31 to form a seam generally indicated by arrow 30.

10  Figure 5 is a top view of a can 31 with a lid off showing a film 14 and a possible
arrangement of indicators 32, 33 and 34.

In this embodiment the indicators 32, 33 and 34 are extruded with the film 14. Each of

the indicators change colour according to different parameters they sense within the can
31. For example, indicator 32 may detect moisture, indicator 33 may detect CO2 and

15 indicator 34 may detect O).

Aspects of the present invention have been described by way of example only and it
should be appreciated that modifications and additions may be made thereto without
departing from the scope thereof as defined in the appended claims.

15
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Sui tabl e indi cator anions nmay be azo dyés':""("T"ﬁ‘C’I"‘“uﬂiTg""arl—pha- napht hol
orange), nitrophenol dyes (including m %{sgﬁ B3 ni trophenol),

pht hal ei n dyes (i ncludi ng al pha- ol {}&Q%Lm' dla cresol phthal ein),
sul phonepht hal ei n dyes (i ncl udi ngjj RHIZr _eq_ mﬂ[jﬂr msol red, thynol blue
and al pha- naphwbaksgsisghonepht hal ejjn), 5 "% egihane dy?&r&?&&d{ﬂ ng

rosolic acid) and i ndophenol dyes ¢l udi ng i ndophenol and

1- napht hol - 2- suphoni ¢ aci d indophenol ). Exanples of suitable quaternary
cations are: $@%ﬁﬂ1cations (i ncluding benzyltrinethyl amoni um

t.rioctyl neth lum tricepryl methyl ammonium tetrabuty amoni um
tetrapexyl ammoni um and tetraoctyl 10 ammoni um. and phosphonium cati on

(i ncl udi nky t ef mogthas-fer prowisk o1 2 eontainarythe seabinciudine 3 flexible Wavhayinga
tributyl phosqgasionvisudl tRinsfasnce sndriiig teanethaibdhantteiisediby thesstaps WE  armoni um
These indicators are discussed in greater detail in international Patent

Appl i cation : P}’%Gﬁ% : ibl L& abl e oxygen indicator nay be an
i ndophenol t;}ge ye su &ggﬁg?oéﬂ%fc%ﬁgri?ﬂ%dophenol. This dye may be used
as ink by mxing it with reduci n ent hol ye agent. npi.sture

retai ni ng ageht, W%W@@I‘Qﬁ%%‘a‘%ﬁws{fﬁ s“ﬁé‘éescf?ﬁ'l%’ﬂve i s

di scussed in %lreater _detai| in Japanese Patent A.%EI i cation No.
JP06034619- A.€)| n scenringthe Gim tathe sng by the proyisien-efadnesiverhetwrsn thesing angdgheye

provi ded a key agdiist . 20 which the indicator may be conpared to provide
t he consunmer with information as to the neaning of the indicator. If the

I ndi cat or forgn;mﬂﬁ;t ith&finlcl ' a&&%sed’ﬂi‘ﬁl Ay ﬂwrﬁ% ©brirh
shapes, f%’r exanp éi,asﬂ?"e |n3ic2:ag!?érch%rray e a sfr,l p v I'C ig ic(’:r(l)@et;ig%ru g%j W th

the film the ring by using a former to press the film into the ring.

3. A method as claimed in claim 2 wherein the former has a heated surface that presses
against the film.

4. A method as claimed in either claim 2 or claim 3 wherein the former includes a cutting
edge for cutting the film.

5. A method as claimed in claim 1 wherein the film is contoured to the ring by a process of
vacuum forming or pressure forming. -

6. A method as claimed in any one of claims 1 to 5 wherein the film incorporates an
adhesive in its structure capable of adhering the film to the ring.

7. A method as claimed in any one of claims 1 to 6 wherein the film is a five layer structure
including a gas barrier layer, a structural layer, an adhesive layer and two bond layers.

8. A method as claimed in any one of claims 1 to 7 wherein the film includes a visual
indicator capable of indicating at least one parameter within the container.

9. A method as claimed in claim 7 characterised in that the parameter detected by the
indicator is gas.

10. A method as claimed in any one of claims 1 to 9 characterised by the further step of
attaching the seal to the container by crimping the external edges of the seal to the walis
of the container.

11. A scal for container including a ring and a flexible film adhered to the ring by the
provision of an adhesive between the ring and film.

16
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In other erbodi nents the indicator nmay be a whole of .the filmsealing the
can. 25 In yet other enbodi nents theffrd T g %1 di screte pattern
on the film The indicator myformmlgﬁﬁl- er film The

| ayers of the film should preferably ' present within

t he contai ner caWOo Y2885y perneate to the indicator to effect t PeTNZIEB0142
change. Preferably also the filmis configured so that external |ayers of

the fi1m cappot A%%gﬁg@ggbﬁﬂ £1 St hePRRTRALGs 2R 28160 Iaged NE 30
PCT/ NZ96/ 00142 hl t Lnd] dds . a I

t hi ckness t 57t hé *ﬁa%]c\?ﬂ%“g 'ss‘gﬁfngl% ‘Hﬁ‘é’?‘f‘é&’e‘ isCH’ ‘fcﬁ)’ga%aeé nt n"’d?'g é’l gnagw]i l e
modi fi cati ons nbarribelayexdestuoturd iayer an adigSIpthymdltmhwwmmdat e this (such

as changing the tension in the seaming rollers), it is envisaged that this

probably cowyd Aeed as cREASER SMfoMRf BRI th1S whBRin e film MCRBENY gdsfindibaord i | M
in discrete indicia. These indicia on the filmmay be indexed vmth the RLF

mbl h the fil
Coarod 1o Uk« oBHafict iningRee s iR ook B ARUT B4 T D 12 nLnE‘e'rs

of advant ag over the pr| Ther, |ded a f.icient nethod
seal a can W‘t hxt ﬁ?m'F‘Féfﬂd ﬁ ﬁ%& “E‘G‘ﬁ?ﬂﬁ%r‘hﬁ gon %‘F’Fﬂé’f a
glance if the cmngﬂlmwm&edgamfaheseﬂmﬂiewaﬂS/oﬁmelcaMGnueen tanpered with.

17. A sealed can including a visual indicator of at least one parameter within the can.

18. A method substantially as hgrein described with reference to and as illustrated by the
accompanying drawings except Figure 1.

19. A seal substantially as herein described with reference to and as illustrated by the
accompanying drawings except Figure 1.

20. A container substantially as herein described with reference to and as illustrated by the
accompanying drawings except Figure 1.

21. A can substantially as herein described with reference to and as illustrated by the
accompanying drawings except Figure 1.

is Sheet Has Been Releaced
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Athin filmmy be used which can be easily cut to access the can w thout
creating sharp edges. Any fragnents of the filmthat may stray into the
contents of the can may be inert and as 15 a result may pass through a
person's body without a harnful effect, unlike the foil fragnents used in
conventi onal cam9e7Rsgssability to provide an indicator which carCENZ$®142he
consuner of the freshness of the contents of the can is a significant
advantage. Finally, the present invention can be utilised in an efficient
manuf act uri ng process. 20 BRI EF DESCRI P4 OF DRAW NGS Further aspects
of the present invention will becone apparent fromthe ensuing description
which is given by way of exanple only and with reference to the
acconpanyi ng drawings in which: FigUe 1 illustrates a typical prior art
RLF assenbly before attachnment to a can, and 25 Figure 2

illustrates an RLF assenbly in accordance with one enbodi ment of the

present invention, and Figure 3 . I's a cut-away view of equi pnent used in
one manufacturing process in.-accordance with the present invention, and 12
WD 97/ 25255 PCT/ NZ96/ 00142
Fi gure 4 is a cross-sectional view of an RLF assenbly in accordance
with the

1
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present invention which has been attached to a can, and Figure 5 is a
pl an view showi ng the use of indicators with the present invention. BEST
MODES FOR CARRYING OQUT THE INVENTION 5 Figure 1 is an illustration of a
conventional RLF assenbly generally indicated by arrow 1. The assenbly 1
includes a rinyv@emzsesd |y indicated by arrow 2, a lid 3 and a RCWNZM/OPH2t he
formof alumniumfoil. The ring 2 has three main sections. The first
section 5 is a flange or charnel into.which 10 the.alum niumfoil has been-
pressed. The flange 5 is fol ded over and ci'gped to the can wall to seal
the RLF assenbly | to a can 31. This is nore clearly shown in Figure 4. The
m d-section 6 of the ring 2 provides a space between the ring 2 and lid 3
whi ch enabl es a person to readily lever off the |id 3 fromthe can. The
third section 7 of the ring 2 acts as a support for the Iid 3. 15 The lid
3 includes a substantially flat central portion 8 and a flange 9 that

over hangs section 7 of the ring 2. The nature of the alumniumfoil 4 is
that.it can be pressed into shape into the ring 2. This can be seen by the
flat portion of the foil 4 that is pressed against the md-section 6. It
shoul d al so be noted that the foil 4 extends alnost to the periphery of the
flange 5. 20 Figure 2 illustrates an RLF assenbly generally indicated by
arrow 11 which is in accordance with one enbodi nent of the present
invention. The ring 12 and lid 13 in this enbodi t have the sane
configuration as the prior art ring 2 and Iid 3. e film1l4 attached to
the ring 12 is a nultiligered'plastics film of t ype descri bed

1.67
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25 previously in the patent specification. In contrast to the prior art
RLF assenbly, the inventors have found that the anobunt of plastics nmaterial
i.n the flange 15 of the ring 12 can be critical. Too nmuch plastics nmateri al
14 can cause bundling of the filmin the outer seal 30 (which is shown nore
13 WD 97/ 25290 97125255 PCT/NZ96/00142
PCt / N296/ 00142 clearly in Figure 4). This bundling of filmcan lead to a
fat seam and subsequent poor=-sealing propenties. If too little filmis
used, then it is possible that the film dod€Snot provi de the required seal.
5 I n one enbodi nent of the present invention the flat surface of the
flange 15 is in the order of 3.32 mllinetres. It has been found that the
tol erances of where the edge of plastics material 14 can fit into the
flange 15 is fromthe edge of the flat portion to approximtely the mddle
of the flat portion. This is illustrated in Figure 2 and avoi ds the

probl ens di scussed above. 10 The prior art assenbly illustrated in Figure
1 shows a portion of the alum nium foil formed parallel to the ring flat
section 6. Cenerally this feature is requy ere the can contents are to
be subjected to a vacuum ng process. of the parallel formng is
at the discretion of the can-maker a St eded 0 ngni m se the void
created between the ring, lid, and f re t ';§;7hise this void

nmou
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15 may result in difficulties during the vacuum ng process as the air
contained in the void may be of sufficient volunme and pressure to cause the
lid 8 to be partially or totally dislodged fromit's engagenment with the
ring 2. The application of the plastic filmmay be simlarly adjusted by

t he can- naker dwpadsasg upon the intended can contents and the RONASZISI00142

filling process used. The filmwould be 20 attached over this area in the
same nmanner "as the area 16 i Figure 2. Figure 2 does not show a parallel
area between 16 and 14 as descri bed above a4#48in this formthe ring, |id,

and foil assenbly woul d probably be used on non-gassed products. Figure 3
illustrates one way by which the film 14 can be attached to a ring lid
assenbly generally indicated by arrow 11. 25 A length of film 14 passes
over aring 12 and lid 13. A heated fornmer 20 with an outer cutting sheath
21 descends-onto the film 14. The positioning of the sheath 21 and forner
20 is such that the film1l4 is cut fractionally before the heated fornmer 20
pushes the film 14 into the channel 15. The action of the ‘heated former 15
causes the adhesive layer of the film14 to adhere the 30 film14 to the
ring 12. 14 WD 97/ 25255 '

PCT/ NZ96/ 00142 Al t hough the film 14 is cut outside of the ring 12, the
action of the former to contour the filmto the ring/lid assenbly 11 neans
that the cut outer edge of the film14 is positioned
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wi thin the channel 15 in accordance with the tol erances discussed earlier.
After the RLF assenbly has been formed, a sealing conpound (not shown) is
then 5 pl aced on top of the film14 within the channel 15. The final RLF
assenblies are themstored until used in the final can assenbly process.
Figure 4 illustwasemstssw a typi cal RLF assenbly general ly indi CEASZI600142
arrow. 11 is affixed to a can 31. It can be seen that the foil 14 has been
fol ded over with the flange 15 and the wall of the can 31 to forma seam
generally indicated by arrow 30. 10 -Figuresgﬁ s atop view of a can 31
with alid off showng a film 14 and a possi*ble arrangenent of indicators
32, 33 and 34. In this enbodinent the indicators 32, 33 and 34 are extruded
with the film14. Each of the indicators change col our according to
different paraneters they sense within the can 31. For exanple, indicator
32 may detect noisture, indicator 33 may detect CJerr] and 15 indicator
34 may detect (Jerr]. Aspects of the present invention have been descri bed
by way of exanple only and it should be appreciated that nodifications and
additions may be made thereto wi thout departing fromthe scope thereof as
defined in the appended clainms. 15 CLAI M5: 1. A method for providing a
seal for a container, the seal including £ flexible fil mhaving a degree of
vi sual transparency, and a ring

3
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the nethod characterised by the steps of a) presentlng the ring to a
‘flexible film and b) causing the fikmtao: cont our “at | east sone ofthe
surfaces of the ring, and c) securing the fifmto the ring by the

provi sion of adhesive between the ring and the film wherein the thin
flexible filmhas a thickness of |ess than 200 m crons. 2. A nmet hod as
claimed in claiml characterised by the further step of contouring the film

to the ring by uGLABMS: former to press the filminto the ring. 3. A
method as claimed in claim2 wherein the former has a heated surface that

presses against Angedbd or frovi @m&ﬁqﬁ:a%ﬁiﬂ%ﬁe%ﬁ%{ﬁﬁhﬁ?’ﬁ%ﬁﬁw 5.

claim3 \/\herelntheforrrer a cuttin e for cu

A nmethod as cl ai P& HC % EHEPHerte 3¢ PRBBs contoured to the ring by
a process of vacuumform ng or pressure form ng. 6. A nmet hod as cl ai med
in way one of clthemetibdichafactatisedtiynthe steps of m i ncor porates an adhesive in
Its structure capable of adhering the filmto the ring. 7. A net hod as

claimed in any @ye q;,eﬁ,ﬂ%g Hink 9o 8 AebRILEM tRg filmis a five |ayer
structure incl ud?ng a gas arrlgol ayer, a structural Iayer an adhesive

| ayer and two b dIa tho as clai neof clains 1
to 7 wherein th f|| Pﬁ%@?tﬁc?ﬁ‘ %ﬁﬁﬁﬁ‘ﬁgﬁ eTingi @k i ng at

| east one parameter within the contai ner : A et hod as cI aimed in claim
7 characteri sed®)n’ spaingithe ﬁhéﬂﬁh@maéYe@P@uﬂoum adheivebewesn thyaring
and the film.

wherein the thin flexible film has a thickness of less than 200 mizsrons.

2. A method as claimed in claim 1 characterised by the further step of contouring the
film to the ring by using a former to press the film into the ring.

3. A method as claimed in claim 2 wherein the former has a heated surface that
presses against the film.

4. A method as claimed in ecither claim 2 or claim 3 wherein the former includes a
cutting edge for cutting the film.

5. A method as claimed in claim 1 whersin the film is contoured to the ring by a
procsss of vacuum forming or pressure forming.

6. A method as claimed in any one of claims 1 to § wherein the film incorporates an
adhesive in its structure capable of adhering the film to the ring.

7. A method as claimed in any one of claims 1 to 6§ wherein the film is a five layer
structure including a gas barrier layer, a structural layer, an adhesive layer and two

bond layers.

8. A method as claimed in any one of claims 1 to 7 wherein the film includes a visual
indicator capable of indicating at least one paremeter within the container.

9. A method as claimed in claim 7 characterised in that the parameter detected by the
indicator is gas.
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10. A nethod as clainmed in any one of clainms 1 to 9 characterised by the
"further step of attaching the seal to the container by crinping the _
external edges of the seal to the walls of the container. 11. A seal for
container including a ring and a flexible filmadhered to the ring by the
provi si on of an adhesi ve between the ring and film wherein the thin

flexible f
cl :i(’lmedel nI claim ST%E@% gx?%f%{g *?‘??ﬁ%ﬁ%ﬁg@gﬁ?%ﬁsﬁég}’ﬁe
seal as cl ai nedatachinglhes rcenmenbyfammsthswmmmoﬁm:mmm

i ncluding a gaswlangbf&ecbﬁmeg a structural layer, an adhesive |ayer and
two bond |l ayers. 14. A seal as clained in any one of clainms 11 to 13

wh th ! t cl udi

Soal as ol ab oot $AERY SERatoP @Sty § Bhefhna o R RHE 0 0 oig B e
in claim15 whep@visiahef ancadhesive hetweon e ring end ks whrzely thsythinr flagible dilmhe
external edges %4%@“1&&@32@&% the container. 17. A container

as clainmed in anyone of clainms 15 to 16 which |nclud|ng a visual indicator

of at | easty P\ RGLATR) £Lof 3Rk P dntlebl ok M IRALED' R ahe 5@ 21 1T

13. A seal as claimed in claim 12 wherein the film is a five layer structure inciuding a
gas- barner layer, a structural layer, an adhesive layer and two bond layers.

14. A seal as claimed in any on- of claims 11 to 13 wherein the film includes a gas
indicator.

15. A container including a seal as claimed in any cne of claims 11 to 14.

'16. . A container as claimed in claim 15 wherein the seal is attached to the container by
crimping the external edges of the seal to the walls of the container.

17. A container as claimed in anyone of claims 15 to 16 which including a visual
indicator of at least one parameter assaciated with the contents of the container.
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