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@ Container closures and Materials for use in these.

A preformed container closure element, such as a cap,
removable panel or liner, is formed of a polymeric matrix
containing an oxygen scavenger. Preferably the scavenging
properties of the scavenger are activated by pasteurising or
sterilising the element after fitting it to a filled container.
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Description

Container Closures and Materials for Use in These

This invention relates to materials that can be
used to improve the shelf life of packaged materials,
such as bottled beer.

It is standard practice to package food and other
materials within laminated polymeric sheet material
that generally often includes a barrier layer of low
permeability to oxygen. The sheet material can be
thin, in which event it is wrapped around the material
being packaged, or it can be sufficiently thick that it
forms a container body that is provided with a lid or
other separate closure. The polymeric sheet material
thus constitutes most or all of the exposed surface
area of the container.

It is known to include an oxygen scavenger in the
shest material. The oxygen scavenger reacts with
oxygen that is trapped in the package or that
permeates through the laminate. This is described
in, for instance, U.S. 4,536,409 and 4,702,966 and the
prior art discussed in those. For instance,
U.S. 4.536.409 describes cylindrical containers
formed from such sheet material and provided with
metai lids.

Yéhzn the container is formed of a glass or metal
body and is provided with a metal closure then
permeation of oxygen through the body and the
closure is impossible because of the impermeability
of the materials from which the body and closure are
formed. However it has long been recognised that
when conventional containers of this type are used
for the storage of materials such as beer, the shelf
life of the stored materials is very limited. The quality
oi the peer tends fo deteriorate after storage for a
montn or so. The only effective way of prolonging the
storage life has been to provide a gasket of cork and
aluminium foil between the closure and the container
body but this is wholly uneconomic. Accordingly at
present it is accepted that the shelf life of beer,
especially in bottles, is rather limited.

Traditionally the closure was of metal but thereis a
trend now towards forming the closure of polymeric
material.

Even when the body of the jar or bottle is wholly
impermeable, e.g., of glass, and the polymeric cap
makes an airtight fit with the jar or bottle, possibly
through a gasket between the cap and the jar or
botile. it is well accepted that some deterioration of
filiings such as beer may occur on storage. Accord-
ing'y it is well accepted that, when using polymeric
caps for beer and other bottles, it is generally
vy 1o restrict the shelf life.

it would be very desirable to be able to improve
the shelf life significantly whilst continuing to use
conventional materials for the formation of the
cortainegr body. the container closure and the gasket
between the body and closure.

Aszcording to the invention, a container comprises
a coniainer body and a closure comprising a
preformed solid element formed of a polymeric
TaT containing an oxygen scavenger.

.8 prefarmad solid slemient is preformed in the
*=7 38 that it is applied to the closure or to the
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container in a previously manufactured form and
shape and is not subsequently altered as by melting
or flowing. This is in contrast to the invention
described in our copending application (Case
3029) filed even date herewith in which a fluid or
molten composition is applied on to a container
closure to form, for instance, a solid gasket on that
closure. .

The closure occupies, as is conventional, only a
minor part of the exposed surface of the closed
container often less than 250/ of the exposed
surface area of the container. Thus the area of the
solid element can be very small relative to the
exposed area of the container. Despite this, the
invention can give greatly improved storage stability.

The preformed element may constitute the entire
closure or part only of the enclosure. If it is the entire
closure, then the closure is normally a cap and the
cap is formed of the polymeric matrix containing the
oxygen scavenger. The cap can be moulded with an
integral seal or intended for use with an inserted disc
gasket or with a gasket that is lined on to it from a
molten or fluid composition.

If the element constitutes part only of the closure,
it can be in the form of a panel that defines part of the
closure. For instance the closure can be mainly of
metal but can have a removable panel of polymeric
material that can be torn out or otherwise ruptured in
order to open the container.

Another closure element of the invention is a liner
or other preformed disc that is fitted between the
neck of the filled container and the remainder of the
closure, which can be of metal.

The container body is preferably of metal or glass
but can be of polymeric material.

In one preferred aspect of the invention, the
container body is of glass or polymeric material
(especially being a jar or bottle filled with beer} and
the preformed solid element is a plastic cap for the
jar or bottle.

The cap may be metal or may be polymeric. Thus it
may be formed by, for instance, injection or
compression moulding of a suitable thermoplastic
composition that may contain, as a thermoplastic
polymer, polyethylene, polypropylene, ethylene pro-
pylene  copolymer, polystyrene, polyacetyl,
polyethylene terephthalate or a blend of two or more
of these. The composition from which the cap is
made may include other conventional ingredients for
such compositions, including anti-oxidants, slip aids
and fillers, generally all in minor amounts. The
oxygen permeability of the cap is often at least 2cc
STP/cm/cm2/sec/cmHg x 1019, often 2 to 5.

In its simplest embodiment, a cap formed of such
polymeric material and containing oxygen scavenger
is the closure on a jar or bottle of glass or of
polymeric material, such as polyethylene terephtha-
late or any of the other polymers mentioned above.
When the body is formed of polymeric material, the
oxygen permeability of the body may be substantially
zero or may be higher, for instance at least 0.07,
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typically 0.07 to 2cc STP/cm/cm2/sec/cmHg x 1010,

The polymeric cap may be a crown cap, a twist-on
cap or a screw cap or any other form of polymeric
cap suitable for closing jars and containers.

Instead of or in addition to forming the cap of the
polymeric matrix containing oxygen scavenger, the
cap or other closure may be provided with an inner
liner or other preformed disc or ring of the matrix
containing oxygen scavenger. For instance the cap
may be provided with a preformed internal disc of
polymeric matrix containing oxygen scavenger or a
polymeric film of such a matrix may be sealed across
the open top of the iar. The disc or ring is introduced
in its final form and may be held loosely in the cap or
it may be trapped in the cap by appropriate shaping
of the inner face of the cap.

This preformed disc or ring may, in some
instances, serve as a satisfactory gasket between
the closure and the container body. For instance it
may be a butyl rubber or other polymeric ring of the
type used as a gasket in baby-food jars.

When the disc or ring is not a gasket, then a
gasket of polymeric material may be provided
between the closure and container body. This
gasket may be of conventional material or, as
described in copending application (case 3029)
the gasket may be formed on the closure from a fluid
or meltable composition that comprises polymeric
matrix material and oxygen scavenger.

In another type of closure, the container body is
usually a can and part of the closure is a removable
panel. For instance the main panel of a can end may
be of metal whilst a smaller area within the main
panel, and defining part of the main panel, may be
removable by pulling or pushing and may be of
polymeric matrix material. For instance there may be
a polymeric pull tab component set within a main
metal panel. There may be an inner layer of polymeric
material applied over the metal surface, for instance
to promote bonding of the removable polymeric
panel to it. This-inner layer may be formed by
depositing a fluid or molten composition over the
metal (as described in copending application
(case 3029). Preferably, in the invention the remov-
able polymeric panel is formed of the polymeric
matrix containing oxygen scavenger. Examples of
closures having a removable panel of polymeric
material, and to which the invention can be applied,
are given in GB 2,180,321, 2,158,383 and 2,158,423
and in EP 153068 and 215671. . .

Removable panels, preformed discs or other
elements for use in the invention may be formed by
moulding thermoplastic compositions as discussed
above for use in the manufacture of caps.

The essential feature of the invention is that the
composition from which the cap and/or other
preformed closure element is formed contains an
oxygen scavenger, that is to say a reducing agent
that can react with gaseous oxygen. The composi-
tion may also contain small amounts of anti-oxidant
in known manner to stabilise the polymeric composi-
tion against degradation due to free radicals caused
by reaction between oxygen and the polymer. The
scavengers of the invention however react with
gaseous oxygen.
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The oxygen scavenger is preferably a reducing
agent that reacts with gaseous oxygen in an ionic
reaction that requires the presence of moisture.

Although the literature, such as U.S. 4,536,409,
recommends potassium sulphite as a scavenger we
find that it is particularly desirable to use ascorbates
or isoascorbates or mixtures thereof with each other
or with a sulphite, often sodium sulphite. In general

- the alkali metal (usually potassium or sodium) salts

of sulphites, ascorbates and isoascorbates are
preferred. Organic reducing agents such as tannins
can be used. ]

A preferred- aspect of the invention is that the
scavenger should remain substantially inert in the
closure element until the closure is on a sealed
container. Generally the polymeric matrix substan-
tially protects the scavenger from moisture under
normal atmospheric conditions.

Exposure of the matrix to the high humidity that
normally exists within a sealed container may
therefore result in sufficient permeation of moisture
into the element to give a satisfactory degree of
scavenging and improved- shelf life. However the
scavenging reaction can be accelerated by heating
the element to cause increased permeation of
moiture. Thus preferably the scavenger is a material
that remains substantially inert in the polymeric
matrix until the scavenging reaction is triggered by
heating in the presence of moisture.

Preferably the scavenging reaction is triggered by
pasteurising (typically at 50 - 100°C) or sterilising
(typically at 100 - 150°C) the container after filling it
with an aqueous fill and sealing it, using the closure
element of the invention. This acceleration appears
to be a consequence of the composition, when
heated, permitting moisture to permeate into the
polymeric matrix and to become trapped in the
matrix thereby bringing the scavenger into contact
with sufficient water to permit reaction with oxygen.
This oxygen may permeate through the matrix either
from oxygen trapped within the container when it
was filled or from the surrounding atmosphere.

In order to maximise the effect of the scavenger
on oxygen that is already in the container, it can be
desirable for the scavenger to be located internally
of a layer of very low permeability. For instance it can
be in an inner layer of a laminated polymeric cap
having a barrier layer outside the scavenger layer, or
it can be an insert disc.

It may be desirable to include in that composition
a material, for instance a surfactant such as sodium
dodecylbenzene sulphonate, which will increase the
permeability of the matrix to water and a suitable
amount of a surfactant such as this is between 0.1
and 1.0% by weight.

When the scavenger is in the cap or an insert, the
amount of the scavenger is normally at least 10/
based on the weight of the cap, generally at ieast 30/
and preferably at least 4%. It is generally unnecess-
ary for the amount o be above 150/ and 6% or 8%
is often a convenient maximum. Expressed in an
alternative manner, the amount of scavenger is
typically in the range 0.1 to 3g, often 0.2 to 2g, per
cap. Some of this amount may be in a gasket or
other inner closure element. When the scavenger is
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only in a gasket or other element, the amount may be
at least 0.5%0 based on the polymeric mairix material
of that elemeni, generally at least 1.50 and
preferably at least 30b. It is generally unnecessary
for it to be above 1000 and 5% is often a convenient
maximum.

It is particularly preferred that the oxygen
scavenger is selected from ascorbates, isoascor-
bates, and tannins, or mixtures of two or more of
these or mixtures of one or more of these with a
sulphite. The use of such scavengers, in preference
to sulphite alone, as is recommended in the
literature (such as U.S. 4,536,409) gives beneficial
advantages such as more reliable scavenging under
variable processing conditions, and is applicable to
closures of metal or of polymeric material. The
following is an example.

Example 1

A cap-forming composition is formed of polypro-
pylene with 7% sodium ascorbate blended into it.
Bottle caps are injection moulded from this compo-
sition in conventional manner. When the caps are
used for sealing bottles filled with beer, and which
are subsequently pasteurised, the beer has a longer
shelf life.

Claims

1. A product that comprises a container
closure for closing a filled container body,
wherein the closure comprises a preformed
element of polymeric matrix and is charac-
terised in that the matrix contains oxygen
scavenger,

2. A product according to claim 1 in which the
preformed element is selected from the entire
closure, a removable area defining part of the
closure, and a preformed disc that can be fitted
between the remainder of the closure and filling
in the container body.

3. A product according to claim 1 or claim 2
wherein the container closure is fitted to a filled
container body.

4. A product according to claim 3 in which the
container body is of metal or glass.

5. A product according to claim 4 in which the
closure is of metal and the element is a
preformed disc or ring for insertion in the
closure or is a removable panel in the closure.

8. A product according to claim 3 in which the
container body is of polymeric material.

7. A product according to any preceding
claim in which the closure is a polymeric cap
formed of a polymeric matrix containing the
oxygen scavenger.

8. A product according to claim 7 in which the
cap is moulded from polymeric materials se-
iected from polyethylene terephthalate and
polypropylene.

9. A product according to any preceding
claim in which the oxygen scavenger is a
reducing agent that reacis with gaseous
oxygen by ionic reaction in the presence of

10

15

20

25

30

35

40

45

50

556

60

65

6

water and is substantially inert in the absence of
water.

10. A product according to claim 9 in which the
preformed element of polymeric maitrix is
non-agqueous and the oxygen scavenger in the
element is substantially inert to oxygen under
normal atmospheric conditions, and in which
the scavenger can become scavenging to
oxygen upon subjecting the element to heat in
the presence of moisture.

11. A product according to any preceding
claim in which the amount of oxygen scavenger
is from 1 to 1000 by weight based on the weight
of polymeric matrix material.

12. A product according to any preceding
claim in which the oxygen scavenger is selected
from sulphites, ascorbates, isoascorbates and
tannins.

13. A product according tc any preceding
claim in which the oxygen scavenger is selected
from alkali metal ascorbates or isoascorbates
and mixtures of alkali metal ascorbates and/or
isoascorbates with alkali metal sulphite.
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