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MULTI-LAYER BARRIER FOR A CONTAINER

FIELD
[0001] The present disclosure relates to a multi-layer barrier preform for a

container.

BACKGROUND

[0002] This section provides background information related to the present
disclosure, which is not necessarily prior art.

[0003] While current containers are suitable for their intended use, they are
subject to improvement. For example, a low-cost, polymeric container having an
oxygen barrier layer that is effective and clear would be desirable. The present
teachings advantageously provide for a container preform that can be injection blow-
molded to produce such a container. The present teachings provide numerous other
advantages and unexpected results, as one skilled in the art will recognize.

SUMMARY

[0004] This section provides a general summary of the disclosure, and is not a
comprehensive disclosure of its full scope or all of its features.

[0005] The present teachings provide for a preform configured to form a
container. The preform includes a finish defining an opening and a top sealing
surface configured to contact a closure to seal the opening closed. A body portion
extends from the finish. A bottom portion is at an end of the preform opposite to the
finish. A longitudinal axis of the preform extends through an axial center of the bottom
portion. An oxygen barrier layer extends along the body portion to the bottom portion
and across the bottom portion. A base layer includes an outer portion and an inner
portion. The oxygen barrier layer is between the outer portion and the inner portion.
The oxygen barrier layer extends along the body and the bottom portion.

[0006] Further areas of applicability will become apparent from the description
provided herein. The description and specific examples in this summary are intended
for purposes of illustration only and are not intended to limit the scope of the present
disclosure.
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DRAWINGS

[0007] The drawings described herein are for illustrative purposes only of select
embodiments and not all possible implementations, and are not intended to limit the
scope of the present disclosure.

[0008] Figure 1 is a perspective view of a container preform in accordance with
the present teachings;

[0009] Figure 2 is a cross-sectional view taken along line 2-2 of Figure 1;

[0010] Figure 3A llustrates area 3 of Figure 2 in accordance with an
embodiment of the present teachings;

[0011] Figure 3B illustrates area 3 of Figure 2 in accordance with another
embodiment of the present teachings;

[0012] Figure 4 illustrates area 4 of Figure 2;

[0013] Figure 5 illustrates area 5 of Figure 2;

[0014] Figure 6 shows exemplary improved oxygen barrier results that occur
when the oxygen barrier layer 52 is confined to the inner area 50A; and

[0015] Figure 7 illustrates container haze percentage versus barrier layer
weight for a preform according to the present teachings having 0.6% oxygen
scavenger in the barrier layer 52.

[0016] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0017] Example embodiments will now be described more fully with reference
to the accompanying drawings.

[0018] Figure 1 illustrates a preform according to the present teachings at
reference numeral 10. The preform 10 is configured to form a container in any
suitable manner, such as by injection blow molding. The container formed from the
preform 10 can be any suitable container, having any suitable shape and size. For
example, the container formed from the preform 10 can be for storing oxygen
sensitive products including ketchup, pasta sauce, salsa, applesauce, beer, wine, etc.
The preform 10 can be formed in any suitable manner, such as by any suitable multi-
layer injection molding process. The preform 10 according to the present teachings is
configured to be blow-molded into a container that absorbs no more than 22 ppm of
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oxygen over a 24-month shelf life. The preform 10 can include any suitable polymeric
material, and any suitable oxygen barrier layer, as described further herein.

[0019] The preform 10 generally includes a finish portion 12, a body portion 14,
and a bottom portion 16. A longitudinal axis A of the preform 10 extends through a
radial center of the preform 10 along a length of the preform 10. The body portion 14
is arranged along the longitudinal axis A between the finish portion 12 and the bottom
portion 16.

[0020] The finish portion 12 defines an opening 20. The longitudinal axis A
extends through a radial center of the opening 20. The opening 20 provides access to
an interior of the preform 10, and to an inner volume defined by a container formed
from the preform 10. Extending from an outer surface of the finish portion 12 are
threads 22. The threads 22 are configured to cooperate with threads of any suitable
closure. Cooperation between threads of the closure and the threads of the finish
portion 12 secures the closure to a top sealing surface 24 of the finish portion 12 in
order to seal the container closed. The threads 22 are between the top sealing
surface 24 and a support flange 26, which extends outward and is configured to
support the preform 10 in any suitable blow molding equipment as the preform 10 is
blow molded into a container.

[0021] The body portion 14 of the preform 10 is configured to be blow molded
into a body portion of the container, and the bottom portion 16 is configured to be blow
molded into a base portion of the container. The body portion 14 can be configured in
any suitable manner to provide the resulting container with any suitable body portion
having any suitable size, shape, and surface features, such as any suitable panels
and ribs configured to absorb vacuum or pressure forces. The bottom portion 16 can
be configured to provide the resulting container with any suitable base portion having
any suitable size, shape, and surface features, such as surface features configured to
absorb vacuum forces and/or to facilitate movement of the base to absorb vacuum
forces. The base portion of the container can be any suitable base portion known in
the art, such as any suitable flexible base portion configured to absorb vacuum forces
that may be present in the container, such as during a hot fill-process.

[0022] Figure 2 is a cross-sectional view of the preform 10. Each one of the
finish portion 12, the body portion 14, and the bottom portion 16 is formed by a base
layer 50. An oxygen barrier layer 52 is arranged within the base layer 50.

Specifically, the oxygen barrier layer 52 is arranged between an inner portion 54 and
3
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an outer portion 56 of the base layer 50. The oxygen barrier layer 52 extends from
anywhere along the preform body portion 14 or finish portion 12, such as from about
the support flange 26, across the body portion 14, and both to and across the bottom
portion 16. As explained further herein, the oxygen barrier layer 52 generally tapers
inward toward the longitudinal axis A as the oxygen barrier layer 52 extends away
from the support flange 26 and towards the bottom portion 16.

[0023] Figures 3A and 3B are close-up views of area 3 of Figure 2. Figure 3A
illustrates the oxygen barrier 52 having a first thickness (width in cross-section), and
Figure 3B illustrates the oxygen barrier 52 having a second thickness (width in cross-
section) that is greater than the first thickness (width in cross-section). As illustrated
in Figures 3A and 3B, the oxygen barrier layer 52 is confined to an inner area 50A of
the base layer 50, and does not extend into an outer area 50B of the base layer 50.
The inner area 50A is an inner 60% of the base layer 50, as measured from an inner
surface 60 of the base layer 50, and includes the inner portion 54. The inner area 50A
may include part of the outer portion 56 as well. The outer area 50B is an outer 40%
of the base layer 50, as measured from an outer surface 62 of the base layer 50. The
oxygen barrier layer 52 is confined to the inner area 50A (core biased) along an entire
length of the body portion 14, as well as across the bottom portion 16. Figure 6 is an
example of improved oxygen barrier results when the oxygen barrier layer 52 is
confined to the inner area 50A. The oxygen barrier layer 52 is tapered such that the
oxygen barrier layer 52 is closest to the inner surface 60 at and proximate to the
bottom portion 16, and is furthest from the inner surface 60 (and closest to the outer
surface 62) furthest from the bottom portion 16 and proximate to the support flange
26.

[0024] With additional reference to Figure 4, which is a close-up view of area 4
of Figure 2, the oxygen barrier layer 52 varies in thickness along a length thereof.
Specifically, the oxygen barrier layer 52 is most thin at proximal end 70, which is at or
most proximate to the finish portion 12. From the proximal end 70 the oxygen barrier
layer 52 extends at a generally constant thickness away from the finish portion 12 to a
tapered portion 72. At the tapered portion 72 the oxygen barrier layer 52 generally
tapers outward in cross-section so as to gradually have a greater thickness. From the
tapered portion 72 the oxygen barrier layer 52 assumes a generally uniform thickness
along a barrier body portion 74, which extends along the length of the body portion 14.

The uppermost or start of the tapered portion 72 can be any suitable distance from the
4
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top sealing surface (TSS) 24, such as 27mm from the top sealing surface 24 for
example. The lowermost or end of the tapered portion 72 (where the tapered portion
72 transitions to the barrier body portion 74) can be any suitable distance from the
TSS 24, such as 33mm from the TSS for example.

[0025] With reference to Figure 5, which is a close-up view of area 5 of Figure
2, the oxygen barrier layer 52 transitions to a barrier bottom portion 76 that fully
encapsulates the bottom portion 16. The barrier bottom portion 76 of the oxygen
barrier layer 52 gradually decreases in thickness from the barrier body portion 74 to a
distal end 78 of the oxygen barrier layer 52. The distal end 78 is at a distalmost
portion of the oxygen barrier layer 52 relative to the finish portion 12, and is positioned
such that the longitudinal axis A extends through a center of the distal end 78.

[0026] The base layer 50 can be made of any suitable blow-molding grade
polyethylene terephthalate (PET), such as a TPA-based polyethylene terephthalate
copolymer resin designed for a wide range of bottle applications that is a high
molecular weight polymer with about a 0.80 intrinsic viscosity (IV). For example, the
blow-molding grade PET can include CLEARTUF® 8006 from M&G Chemicals of
Luxembourg. The oxygen barrier layer 52 can include PET and any suitable oxygen
scavenger. The PET of the oxygen barrier layer 52 can include a cobalt catalyst. The
PET of the oxygen barrier layer 52 may also include at least one of a low to moderate
copolymer, antimony free and titanium catalyzed polymer designed for processes
requiring faster crystallization rates, higher glass transition and melting points. The
PET of the oxygen barrier layer 52 may also include a PET copolymer that is
substantially free from cobalt, compatible with oxygen scavenger additives, and has
an intrinsic viscosity of about 0.76 to about 0.82. The oxygen scavenger of the
oxygen barrier layer 52 may be any suitable oxygen scavenger, such as a
composition including a polvester, a copolyesier sther, and an oxidation catalyst, The
copolyester ether includes a zine compound and al teast oneg polyether segmeand
selected from the group of {and the group may consist of) polvtetramethviens ether)
and poly{istrameathylens-co-atkylene ether). The copolyestar ether can further include
a polyether segment of a poly{alkyiene oxide) glveo! selacted from the group of {and
the group may consist of) polyiethylene oxide) ghycol, poly{tnmethylens oxide) glyood,
coly(tetramethylene oxide) glyeol, poiv{pentamethylens oxide} ghyool,
polythexamethvlens  oxide)  glyeol, polytheptamethviene  oxide}  ghyeol,

poivioctamethylene oxide) glveo! and poly{alkylene oxide) ghycols derved from cyclic
5
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gther monomaears, At least one of the base layer 50 and the oxygen barrier layer 52
can include any suitable regrind material, such as in-house or post-consumer regrind
material.

[0027] The oxygen barrier layer 52 can further include at least one additive
configured to make the oxygen barrier layer 52 clear or at least partially clear when
measured for haze using a Hunter Lab spectrophotometer. Suitable additives include,
for example, liquid or solid colorants and clarifier agents. Clarity may also be
improved by using the methods described in the preceding paragraphs. The preform
10 is configured to be blow-molded into any suitable container having a container
body haze of less than 5%.

[0028] The oxygen barrier layer 52 can have any suitable weight. For example,
the oxygen barrier layer 52 can be configured to have a weight that is 8% to 50% of a
total weight of the preform 10. When the preform 10 is configured to form a container
for food products, the oxygen barrier layer 52 can be about 8%-35% of a total weight
of the preform 10. When the preform 10 is configured to form a container for wine or
beer products, the oxygen barrier layer 52 can be about 20%-50% of the total weight
of the preform 10.

[0029] The oxygen barrier layer 52 can include an oxygen scavenger that is
about 0.25%-5% of a total weight of the oxygen barrier layer 52. The oxygen barrier
layer 52 can have any suitable thickness. For example, at the barrier body portion 74,
the oxygen barrier layer 52 can have a thickness of 20%-40%, such as 30%, of a total
thickness of the preform 10 at the body portion 14. One example using 0.6% oxygen
scavenger in the barrier layer 52 is shown in Figure 7. Measured haze of the bottle
can be reduced as the barrier layer 52 weight percentage increases, resulting in
improved bottle clarity as compared to a container with no barrier layer 52.

[0030] The foregoing description of the embodiments has been provided for
purposes of illustration and description. It is not intended to be exhaustive or to limit
the disclosure. Individual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but, where applicable, are
interchangeable and can be used in a selected embodiment, even if not specifically
shown or described. The same may also be varied in many ways. Such variations are
not to be regarded as a departure from the disclosure, and all such modifications are
intended to be included within the scope of the disclosure.
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[0031] Example embodiments are provided so that this disclosure will be
thorough, and will fully convey the scope to those who are skilled in the art. Numerous
specific details are set forth such as examples of specific components, devices, and
methods, to provide a thorough understanding of embodiments of the present
disclosure. It will be apparent to those skilled in the art that specific details need not
be employed, that example embodiments may be embodied in many different forms
and that neither should be construed to limit the scope of the disclosure. In some
example embodiments, well-known processes, well-known device structures, and
well-known technologies are not described in detail.

[0032] The terminology used herein is for the purpose of describing particular
example embodiments only and is not intended to be limiting. As used herein, the

singular forms "a,” "an," and "the" may be intended to include the plural forms as well,

unless the context clearly indicates otherwise. The terms "comprises,"” "comprising,"
“‘including,” and “having,” are inclusive and therefore specify the presence of stated
features, integers, steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof. The method steps,
processes, and operations described herein are not to be construed as necessarily
requiring their performance in the particular order discussed or illustrated, unless
specifically identified as an order of performance. It is also to be understood that
additional or alternative steps may be employed.

[0033] When an element or layer is referred to as being "on," “engaged to,”
"connected to," or "coupled to" another element or layer, it may be directly on,
engaged, connected or coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element is referred to as being "directly
on," “directly engaged to,” "directly connected to," or "directly coupled to" another
element or layer, there may be no intervening elements or layers present. Other words
used to describe the relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adjacent” versus “directly
adjacent,” etc.). As used herein, the term "and/or" includes any and all combinations
of one or more of the associated listed items.

[0034] Although the terms first, second, third, etc. may be used herein to
describe various elements, components, regions, layers and/or sections, these

elements, components, regions, layers and/or sections should not be limited by these
7
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terms. These terms may be only used to distinguish one element, component, region,

layer or section from another region, layer or section. Terms such as “first,” “second,”
and other numerical terms when used herein do not imply a sequence or order unless
clearly indicated by the context. Thus, a first element, component, region, layer or
section discussed below could be termed a second element, component, region, layer
or section without departing from the teachings of the example embodiments.

[0035] Spatially relative terms, such as “inner,” “outer,” "beneath,"” "below,"

"lower," "above," "upper," and the like, may be used herein for ease of description to
describe one element or feature's relationship to another element(s) or feature(s) as
illustrated in the figures. Spatially relative terms may be intended to encompass
different orientations of the device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the figures is turned over,
elements described as "below" or "beneath" other elements or features would then be
oriented "above" the other elements or features. Thus, the example term "below" can
encompass both an orientation of above and below. The device may be otherwise
oriented (rotated 90 degrees or at other orientations) and the spatially relative

descriptors used herein interpreted accordingly.



CLAIMS:

1. . A preform configured to form a container, the preform (10) comprising:
a finish portion (12) defining an opening (20) and a top sealing surface (24)
configured to contact a closure to seal the opening (20) closed;
a body portion (14) extending from the finish portion (12);
a bottom portion (16) at an end of the preform (10) opposite to the finish portion
(12), a longitudinal axis (A) of the preform (10) extends through an axial center of the bottom
portion (16);
an oxygen barrier layer (52) extending along the body portion (14) to the bottom
- portion (1'6), and across the bottom portion (16); and |
a base layer (50) including an outer portion (56) and an inner portion (54),
wherein the oxygen barrier layer (52) is between the outer portion (56) and the inner portion
- (54), the oxygen barrier layer (52) extending along the body portion (14) and the bottom portion
(16);
characterized in that the oxygen barrier layer (52) comprises an oxygen
scavenger that is about 0.25%-5% of a total weight of the oxygen barrier layer (52) and
is tapered such that the
oxygen barrier layer (52) is closest to the inner surface (60) at and proximate to the bottom
portion (16), and is furthest from the inner surface (60) and closest to the outer surface (62)
furthest from the bottom portion (16) and proximate to the support flange (26).

2. The preform of Claim 1, wherein the base layer (50) is a blow-molding grade
polyethylene terephthalate (PET).

3. The preform of Claim 1, wherein at least one of the base layer (50) and the

oxygen barrier layer (52) includes in-house or post-consumer regrind material.

4. The prefo'rm of Claim 1, wherein the oxygen barrier layer includes polyethylene
terephthalate (PET) and an oxygen scavenger.

5. The preform of Claim 1, wherein the PET includes a cobalt catalyst.

CA 3044807 2022-07-27



6. The preform of Claim 1, wherein the PET is an antimony free and titanium
catalyzed polymer.

7. The preform of Claim 1, wherein the PET is free from cobalt, compatible with
oxygen scavenger additives, and has an intrinsic viscosity of about 0.76 to about 0.82.

8. The preform of Claim 4, wherein:
the oxygen scavenger includes a composition comprising a polyester, a
copolyester ether, and an oxidation catélyst; and )
the copolyester ether includes a zinc compound and at least one polyether
segment selected from the Qroup consisting of poly(tetramethylene ether) and
poly(tetramethylene-co-alkylene ether).

9, The preform of Claim 1, wherein the oxygen barrier layer (52) includes at least
one additive configured to make the oxygen barrier layer (52) clear. -

10.  The preform of Claim 1, wherein the preform (10) is formed by a multi-layer
injection molding process.

11.  The preform of Claim 1, wherein the preform (10) is configured to be blow-
molded into the container; ]

or wherein the preform (10) is configured to be blow-molded into the container for storing
oxygen sensitive products including ketchup, pasta sauce, salsa, apple sauce, beer, or wine.

12. 'i‘_he preform of Claim 1, wherein the preform (10) is configured to be blow-
molded into the container that over a twenty-four month shelf life absorbs no more than 22ppm
of oxygen. '

13.  The preform of Claim 1, wherein the oxygen barrier layer is 8-50% of a total
weight of the preform.

14.  The preform of Claim 13, wherein when the preform is configured to form the
container for food or beverage products, the oxygen barrier layer is 8-35% the total weight of the

preform.
10
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15.  The preform of Claim 13, wherein when the preform is configured to form the
container for wine and beer products, the oxygen barrier layer is 20-50% the total weight of the

preform.

16.  The preform of Claim 1, wherein at the body portion of the preform (10), the
oxygen barrier layer (52) has a thickness of 20-40% of a total preform wall thickness;

or wherein at the finish portion of the preform (10) the oxygen barrier layer (52) has a
thickness of 5-20% of a total preform wall thickness;

or wherein at the bottom portion of the preform (10) the oxygen barrier layer (52) has a
thickness of 5-20% of a total preform wall thickness;

or wherein at the body portion of the preform (10) the oxygen barrier layer (52) has a
thickness of 30% of a total preform wall thickness.

17.  The preform of Claim 1, wherein at the body portion of the preform the oxygen
barrier layer (52) is confined to an innermost 60% of a total preform wall thickness.

18.  The preform of Claim 1, wherein the oxygen barrier layer (52) is thinner at the
| bottom portion (16) than at the body portion (14).

19.  The preform of Claim 1, wherein the oxygen barrier layer (52) terminates prior to
reaching the top sealing surface (24).

20.  The preform of Claim 1, wherein the oxygen barrier layer (52) includes a thinned
portion proximate to the finish portion (12) that is thinner than a portion of the oxygen barrier
layer (52) at the body portion (14), and the oxygen barrier layer (52) includes a tapered portion
(72) between the thinned portion and the portion of the oxygen barrier layer (52) at the body
portion (14).

11
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Haze Advantage for highly diluted O2 scavenger in B-layer

22.5q bottle
B-Layerwt. % Barrier Layer Wi% | Boltle Haze %
Virgin PET (no barrier additive) 0% 2%
Monolayer PET + 1.1% Barvier 0.00% 2.10%
ML PET with (1.6% Barrier blended in 25% B-laver 25.00% 220%
ML PET with 0.6% Barrier blended in 30% B-faver 30.00% 2.03%
ML PET with 0.6% Barrier blended in 40% B-layer 40.00% 163%
ML PET with 0.6% Barrier blended in 50% B-layer 50.00% 1.83%
24%
2.2%
20% "
. 1.8%-
g
1.6% 4
1.4% -
1.2%
1.0% a

] i i i | i | i
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Barrier Layer Weight %

~= With Barrier Layer -&- No Barrier Layer
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