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Description

[0001} This invention relates to closures or stoppers
for containers and, more particularly, to closures or stop-
pers according to the preamble of claim 1, which are re-
movable from the container and are constructed to en-
hance the product stored in the container,

BACKGROUND ART

[0002] A wide variety of different products are com-
monly sold in containers, particularly containers with
round necks which define the dispensing portal. In this
regard, humerous constructions have been created for
closing the dispensing portal. In particular, products such
as vinegar, vegetable oils, laboratory liquids, detergents,
honey, condiments, spices, alcoholic beverages, and the
like, impose similar requirements on the type and con-
struction of the closure means being used for the con-
tainers within which these products are retained.
[0003] One product which imposes the most demand-
ing requirements on a bottle closure is wine, due to the
unique sealing requirements needed for preserving and
maintaining the flavor of the wine while stored in the bot-
tle. Presently, wine bottle closures or stoppers are con-
structed from a range of material formed from cork, syn-
thetic plastic materials, fillers, bonding agents and com-
binations thereof.

[0004] Although cork, which is a natural product, has
been widely used as the source for most wine bottle clo-
sures, cork material is a limited resource which is becom-
ing increasingly difficult to harvest in sufficient quantities
to meet the ever growing demands. Furthermore, irreg-
ularities inthe cork’s structure due to geographic, climate,
and ecological reasons, cause many quality grades to
exist in the harvested product. This creates a complex
categorization of qualities and standards. In addition, it
is estimated that 1 % to 5 % of all bottled wine is spoiled
by cork taint.

[0005] Another problem commonly found with natural
cork is leaking bottles. Typically, the lack of tightness
between the cork and the neck of the bottle causes 10%
to 20% of bottle leakage. However, the majority of wine
leakage is caused by passage of the wine through the
cork’s body. These problems are most often found with
lower quality cork material, which is typically porous, too
soft, out of round, or out of the established specifications.
[0006] Inorderto avoid some of the difficulties encoun-
tered with the use of cork closures, bottlers have devel-
oped various coatings, such as paraffins, silicones, and
polymer materials, in an attempt tc ease the movement
of the cork into and out of the bottle, as well as to improve
the permeability of the cork and fill imperfections in the
cork surface. However, no ideal cork coating broduct has
been developed to protect a wine corking member from
all of the inherent difficulties or drawbacks of the material.
[0007] The majority of wine containing bottles are cur-
rently being sold with natural cork stoppers. However,
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due to the inherent problems existing with natural cork,
other products have been developed to seal liquid bear-
ing containers, such as wine bottles. The principal alter-
nate material presently being employed for sealing wine
bottles comprises synthetic plastic material, typically a
thermoplastic material. In addition, due to the increasing
difficulties and quality control problems inherent with cork
material, wine bottlers are employing closures formed of
synthetic plastic material in ever increasing quantities.
[0008] US 2003/0161985 A1 describes a multi-layer
synthetic closure according to the preamble of claim 1,
wherein an extruded foamed core formed from plastic
materialis peripherally surrounded and integrally bonded
with a plurality of cooperating synthetic, plastic, extruded
outer layers.

[00609] Regardless of the material employed for form-
ing closures or stoppers for wine bottles, one of the prin-
cipal difficulties to which any bottle closure is subjected
is the manner in which the closure is inserted into the
wine bottle. Typically, the closure is placed in a jaw
clamping member positioned above the bottle portal. The
clamping member incorporates a plurality of separate
and independent jaw members which peripherally sur-
round the closure member and are movable relative to
each other to compress the closure memberto a diameter
substantially less than its original diameter. Once the cio-
sure member has been fully compressed, a plunger
moves the closure means from the jaws directly into the
neck of the bottle, wherein the closure member expands
into engagement with the interior diameter of the bottle
neck and portal, thereby sealing the bottle and the con-
tents thereof.

[0010] During the process of inserting the closure into
the portal of the wine bottle, it has been found that a
friction reducing coating usually must be applied to the
outer surface of the closure or stopper in order to enable
the stopper to be fully inserted into the neck of the bottie.
Typically, if a friction reducing coating is not applied to
the surface of the closure or stopper, the stopper expands
immediately upon exiting the jaws and frictionally engag-
es the surface of the bottie neck prior to being completely
inserted into the wine bottle.

[0011] in most applications, the friction reducing coat-
ing comprises one selected from the group consisting of
paraffins, silicones, and other similar compositions which
provide the desired friction reduction to the surface of the
closure, while also being capable of being easily applied
and retained on the outer surface of the closure. in ad-
dition, regardless of the composition of the wine bottle
closure or stopper, the use of a friction reducing material
is generally required.

[0012] It has also been found that the compression of
the closure during the insertion process causes oxygen
which has been trapped inside the cells of the closure to
be released into the head space of the wine. As a result,
free sodium dioxide in the head space is significantly re-
duced, causing a substantial negative effect on the stor-
age shelf life of the wine.
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[0013] Due to the unique characteristics of wine and
the wide variety of environmental and chemical interac-
tions which affect the taste, fragrance, and bouquet of
wine products, the construction of closures employed in
the wine industry have received significant attention. In
this regard, in addition to forming synthetic closures for
wine bottles with numerous chemical additives retained
therein or applied to the outer surface of the closure, sub-
stantial attention has also been directed to sealing the
ends of the closure with a separate material or coating
in order to controf the transfer of desirable chemicals,
compounds, and/or gases through the closure for en-
hancing the wine product as well as preventing the trans-
fer of undesirable chemicals, compounds, and/or gases
through the closure for reducing or eliminating wine deg-
radation.

[0014] Inthis regard, many prior art synthetic closures
have been constructed with various end caps or sealing
material affixed to the terminating end of the closure for
being positioned inside the wine bottle.

[0015] For example, EP 1487 710 A2 describes stop-
pers, particularly for wine bottles, comprising a barrier
layer which comprises a hot melt polymeric adhesive.
[0016] However, although substantial attention has
been paidto the construction of viable end caps or sealing
members, no prior art product has been capable of
achieving a construction which is capable of eliminating
all of the difficulties encountered in the wine industry.
[0017] Therefore, itis a principal object of the present
invention to provide a closure or stopper for liquid bearing
containers, particularly wine bottles, which completely
seals the product within the container while also enhanc-
ing the quality, taste, bouquet, and flavor of the wine.
[0018] Another object of the presentinvention is to pro-
vide a synthetic closure/ stopper having the characteristic
features described above which prevents leakage of the
productfrom the container, while also preventing unwant-
ed exchange of undesirable chemicals, compounds,
andfor gases through the terminating end of the closure.
[0019] Another object of the present invention is to pro-
vide a synthetic closure/ stopper having the characteristic
features described above which promotes and enhances
the transfer or exchange of desirable chemicals, com-
pounds, and/or gases through the terminating end of the
closure.

[0020] Another object of the presentinvention is to pro-
vide a synthetic closure/ stopper having the characteristic
features described above and comprises a terminating
end positioned within the bottle which incorporates a mul-
ti-layer film bonded thereto for enhancing the construc-
tion of the ciosure/stopper and improving the quaiity of
the wine product contained therein.

[0021] Another object ofthe presentinvention is to pro-
vide a synthetic closure/ stopper having the characteristic
features described above which can be mass produced
on a continuous basis and eliminates any spoilage of
wine due to cork taint.

[6022] Other and more specific objects will in part be
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obvious and will in part appear hereinafter.

SUMMARY OF THE INVENTION

[0023] By employing the present invention, all of the
difficulties and drawbacks found in the prior art have been
overcome and a unique, closure or stopper having a
sealed andfor barrier bearing terminating end is
achieved. In accordance with the present invention, a
multi-layered film is securely affixed or bonded to the
terminating end of a closure/stopper with the multi-lay-
ered film being constructed for promoting the transfer of
all of the desirable gases, chemicals, and/or compounds
while preventing the transfer of undesirable gases, chem-
icals, and/or compounds. In this way, the wine sealed in
the wine bottle by the closure/stopper of the present in-
vention is assured of possessing a long storage life, while
also having the flavor, bouquet, taste, and quality desired
for the wine fully maintained.

THE DRAWINGS

[0024] Forafuller understanding of the nature and ob-
jects of the invention, reference should be had for the
following detailed description, taken in connection with
the accompanying drawings, in which:

FIGURE 1 is a perspective view of a synthetic clo-
sure/stopper of the present invention depicting two
multi-layer films in position for being affixed to the
two opposed terminating ends of the closure/stop-
per;

FIGURE 2 is a perspective view of the synthetic clo-
sure/stopper of FIGURE 1 depicting the two multi-
layer films bonded to the two opposed terminating
ends of the closure/stopper;

FIGURE 3 is a perspective view of the synthetic clo-
sure/stopper of FIGURE 2 depicting the two multi-
layer films fully bonded to the two opposed terminat-
ing ends of the closure/stopper with the outer edges
of the multi-layer films bonded to the side surfaces
of the closure/stopper;

FIGURE 4 is a perspective view of the preferred con-
struction employed for the closure/stopper of the
present invention;

FIGURE 5 is a cross-sectional side elevation view
of the synthetic closure/stopper of FIGURE 4 depict-
ing the preferred multi-component or multi-layer con-
struction employed therefor; and

FIGURE 6 is a side elevation view of an application
tool employed for affixing the multi-layer film to the
terminating end of the closure/stopper.

DETAILED DISCLOSURE

[0025] By referring to FIGURES 1-6, along with the
following detailed disclosure, the construction of the mul-
ti-layer film of the present invention, along with its method
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of affixation to the closure/stopper, can best be under-
stood. In addition, in the following detailed disclosure,
the preferred construction of the closure/stopper em-
ployed in the present invention is fully detailed and is
preferably constructed from synthetic material. in this re-
gard, the preferred synthetic closure/stopper comprises
a multi-component or multi-layer synthetic closure which
is fully detailed herein. However, it is to be understood
that the following detailed disclosure of the multi-layer
fiim as well as the multi-component or multi-layer syn-
thetic closure are provided for exemplary purposes only
and are notintended as a limitation of the present inven-
tion to the particular applications or embodiments de-
tailed herein.

[0026] In a preferred construction of the synthetic clo-
sure/stopper 20 of the present invention, multi-layer films
16 are constructed and are formed into a circular shapes
having a diameter which is slightly greater than the di-
ameter of the synthetic closure/stopper itself. In this way,
multi-layer films 16 are easily bonded to the terminating
end of the closure/stopper and wrapped about a small
portion of side wall 24 thereof. As a result, multi-layer
fiims 16 are affixed throughout the entire substantially
flat terminating ends 22 and 28 of closure/stopper 20,
while also peripherally surrounding and enclosing a por-
tion of outer surface 24 thereof.

[0027] By employing this construction, assurance is
provided that the entire terminating end of the stopper/
closure is covered with the multi-layer film, regardiess of
any variations that may occur in the shape of the termi-
nating end due to diameter variations, roundness, ovality,
and squareness of cut. Furthermore, the multi-layer film
application construction of the present invention also has
been found to reduce or eliminate lipping during insertion
of the closure into the bottleneck, while also improving
reinsertion of the stoppetr/closure.

[0028] Asshownin FIGURES 1-3, in accordance with
the present invention, multi-layer films 16 and 18 are af-
fixed to one or both terminating ends of the stopper/ clo-
sure and are constructed with an overall diameter which
preferably ranges between about .50 mm and 5.0 mm
greater than the diameter of the closure/stopper. It has
also beenfound that this enlarged diameter range is more
preferably between about 1.5 mm and 2 mm.

[0029] In accordance with the present invention, the
synthetic closure/stopper may comprise any desired con-
struction. However, as depicted in FIGURES 1 and 2,
multi-component/multi-layer synthetic bottle closure 20
preferably comprises core member 22 and peripheral lay-
er 24 which peripherally surrounds and is integrally bond-
ed to core 22. In the preferred embodiment, core member
22 comprises a substantially cylindrically shaped surface
26 terminating with substantially flat end surfaces 27 and
28.

[0030] Inthe preferred embodiment, surrounding layer
24 is intimately bonded directly to core member 22, pe-
ripherally surrounding and enveloping surface 26 of core
member 22. Peripheral layer 24 incorporates exposed
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surface 30, which comprises a substantially cylindrical
shape and forms the outer surface of multi-component/
multi-layer synthetic bottie closure 20 of the present in-
vention, along with flat end surfaces 27 and 28.

[0031] In order to produce the attributes required for
use in the wine industry, core 22 is formed from foam
plastic material using a continuous extrusion process.
Although other prior art systems have employed molded
foamed plastic material, these processes have proven
to be more costly and incapable of providing a final prod-
uct with the attributes of the present invention.

[0032] In the preferred embodiment, core member 22
is formed as an extruded, medium or low density closed
cell foamed plastic comprising one or more plastics se-
lected from the group consisting of inert polymers,
homopolymers, and copolymers. The preferred plastic
material is preferably selected from the group consisting
of polyethylenes, metaliocene catalyst polyethylenes,
poly-butanes, polybutylenes, polyurethanes, silicones,
vinyl based resins, thermoplastic elastomer, polyesters,
ethylene acrylic copolymers, ethylene-vinyl- acetate co-
polymers, ethylene-methyl acrylate copolymers, ethyl-
ene-butyl-acrylate copolymers, ethylene-propylene-rub-
ber, styrene butadiene rubber, ethylene-ethyl-acrylic co-
polymers, ionomers, polypropylenes, and copolymers of
polypropylene and copolymerizable ethylenically un-
saturated commoners. Furthermore, if a polyethyiene is
employed, it has been found that the polyethylene may
comprise one or more polyethylenes selected from the
group consisting of high density, medium density, low
density, linear low density, ultra high density, and medi-
um low density.

[0033] Regardless of the foamable plastic material se-
lected for forming core member 22, the resulting extruded
foam product can have a density ranging between about
100 kg/m3 to 500 kg/m3. Although this density range has
been found to provide an effective core member, the den-
sity of the extruded foam core member 20 preferably
ranges between about 200 kg/m?3 to 350 kg/m3.

[0034] Since core member 22 is substantially closed
cell in structure, additives are intermixed with the plastic
material to form a closed cell foam with minute cells. The
resulting core member 22 of the present invention pref-
erably has average cell sizes ranging from between
about .02 millimeters to 0.50 millimeters and/or a cell
density ranging between about 25,000,000 cells/cm3 to
8,000 cells/om?3. Although this cell configuration has been
found to produce a highly effective product, it has been
found that the most desirable product possesses an av-
erage cell size ranging between about .05 and 0.1 mil-
limeters and/or a cell density ranging between about
8,000,000 cellsicm® to 1,000,000 cells/cm3. Further-
more, in order to assure that core member 22 possesses
inherent consistency, stability, functionality and capabil-
ity of providing long-term performance, the cell size of
core member 22 is homogeneous throughout its entire
length and diameter.

[0035] In order to control the cell size of core member
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22 and attain the desired cell size detailed above, a nu-
cleating agent can be employed. in the preferred embod-
iment, it has been found that by employing a nucleating
agent selected from the group consisting of calcium sil-
icate, taic, clay, titanium oxide, silica, barium sulfate, di-
amatious earth, and mixtures of citric acid and sodium
bicarbonate, the desired cell density and cell size is
achieved.

[0036] In this regard, it has been found that cell size
and cell density is most advantageously realized in the
formation of core member 22 by employing between
about 0.1 and 5 parts by weight of the nucleating agent
for every 100 parts by weight of the plastic foam. In this
way, the desired physical characteristics of core member
22 are realized along with the desired control of the cell
size and cell density. This leads to product consistency
currently not available with natural and synthetic materi-
als.

[0037] Asiswellknown inthe industry, a biowing agent
can be employed in forming extruded foam plastic ma-
terial. In the presentinvention, a variety of biowing agents
can be employed during the extruded foaming process
whereby core member 22 is produced. Typically, either
physical blowing agents or chemical blowing agents are
employed. Suitable blowing agents that have been found
to be efficacious in producing the core member of the
present invention comprise one or more selected from
the group consisting of: Aliphatic Hydrocarbons having
1-9 carbon atoms, Halogenated Aliphatic Hydrocarbons
having 1-9 carbon atoms and Aliphatic alcohols having
1-3 carbon atoms. Aliphatic Hydrocarbons include Meth-
ane, Ethane, Propane, n-Butane, Isobutane, n-Pentane,
Isopentane, Neopentane, and the like. Among Halogen-
ated Hydrocarbons and Fluorinated Hydrocarbons they
include Methylfluoride, Perfluoro-methane, ethy! Fluo-
ride, 1,1-Difluoroethane(HFC-152a), 1,1,1-Trifluor-
cethane (HFC 430a), 1,1,1,2-Tetrafluoroethane(HFC
134a), Penta-fluoroethane, Perfluoro-ethane, 2,2-Dif-
luoropropane, 1,1,1-Trifluoropropane, Perfluoropro-
pane, Perfluorobutane, Perfluorocyclobutane. Partially
Hydrogenated Chlorocarbon and Chlorofluorocarbons
for use in this invention include Methyl Chloride, Methyl-
ene Chioride, Ethyl Chloride, 1,1,1-Trichlorethane, 1,1-
Dichlorol-Fluoroethane(HCFC-141b), 1-Chlorol, 1-Dif-
luoroethane (HCFC142b), 1,1-Dichloro-2,2,2-Trifluor-
oethane(HCFC-123) and 1-Chloro-1,2,2,2-Tetrafluor-
oethane-(HCFC124). Fully Haiogenated Chiorofluoro-
carbons include Trichloromoenoflucromenthane
(CFC11), Dichlorodifiuoromenthane (CFC12), Trichloro-
trifluoroethane(CFC113), Dichlorotetrafluoroethane
(CFC114), Chloroheptafiuoropropane, and Dichiorohex-
afluoropropane. Fully Halogenated Chlorofiuorocarbons
are not preferred due to their ozone depiction potential.
Aliphatic alcohols include Methanol, Ethanol, n-Propanol
and Isopropanol. Suitable inorganic blowing agent useful
in making the foam of the present invention inciude car-
bon dioxide, nitrogen, carbon, water, air, nitrogen, heli-
um, and argon.
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[0038] Chemical blowing agents include Azodicarbo-
namic Azodiisobutyro-Nitride, Benzenesulfonhydrazide,
4,4-Oxybenzene Sulfonylsemicarbazide, p-Toluene Sul-
fonylsemi-carbazide, Barium Azodicarboxlyate, N,N'-
Dimethyl-N,N'-Dinitrosoterephthalamide and Trihydrazi-
notriazine.

[0039] Preferably, in orderto produce the desired prod-
uct, the blowing agent is incorporated into the plastic melt
in a quantity ranging between about .005 % to 10 % by
weight of the weight of the plastic material.

[0040] As detailed above, either a physical blowing
agent or a chemical blowing agent can be employed as
part of the extrusion process for forming core member
22 of the present invention. However, it has been found
that the selection of a physical blowing agent is preferred
since physical blowing agents allow core member 22 of
synthetic bottle closure 20 to be achieved with a lower
density, which is closer to natural cork.

[0041] In this regard, a blowing agent which is inert is
preferred. Although any desired inert blowing agent may
be employed, the blowing agent is preferably selected
from the group consisting of nitrogen, carbon dioxides,
water, air, nitrogen, helium, and argon. In addition, hy-
drocarbons can be employed as the blowing agent which
are preferably selected from the group consisting of bu-
tane, isobutene, pentane, isopentane and propane.
[0042] Core member 22 possesses a construction with
physical characteristics similar to nature cork. Multi-com-
ponent or multi-layer synthetic bottle closure 20 of the
present invention also comprises peripheral layer 24, Pe-
ripheral layer 24 is of particular importance in attaining
synthetic bottle closure 20 which is capable of meeting
and exceeding all of the difficult requirements imposed
upon a closure or stopper for the wine industry.

[0043] In the preferred embodiment, peripheral layer
24 is formed from plastic material identical or similar to
the plastic material employed for core member 22. How-
ever, as detailed below, the physical characteristics im-
parted to peripheral layer 24 differ substantially from the
physical characteristics of core member 22.

[0044] In the preferred construction, peripheral layer
24 comprises a thickness ranging between about 0.05
and 5 millimeters and, more preferably, between about
0.1 and 2 millimeters. Although these ranges have been
found to be efficacious to producing synthetic bottle clo-
sure 20 which is completely functional and achieves all
of the desired goals, the preferred embodiment for wine
bottles comprises a thickness of between about 0.1 and
1 millimeter.

[0045] In producing peripheral layer 24 and achieving
the desired tough, score and mar-resistant surface for
core member 22, peripheral layer 24 preferably compris-
es a density ranging between about 300 kg/m3 to 1,500
kg/m3. Most ideally, it has been found that the density of
peripheral layer 24 ranges between about 750 kg/m3 to
1,000 kg/m3,

[0046] Inaccordance with the present invention, multi-
component or multi-layer synthetic bottle closure 20 of
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the present invention must be formed with peripheral lay-
er 24 intimately bonded to substantially the entire surface
26 of core member 22. If any large unbonded areas exist,
flow paths for gas and liquid could result. Consequently,
secure, intimate, bonded interengagement of peripheral
layer 24 with core member 22 is required for attaining a
bottle closure for the wine industry.

[0047] in order to achieve this integral bonded inter-
connection between peripheral layer 24 and core mem-
ber 22, peripheral layer 24 is formed about core member
22 in a manner which assures intimate bonded engage-
ment. Preferably, the desired secure, intimate, bonded,
interengagement is attained by simultaneous co-extru-
sion of core member 22 and peripheral layer 24 or by
applying peripheral layer 24 to core member 22 after core
member 22 has been formed. By employing either proc-
ess, intimate bonded interengagement of peripheral tay-
er 24 to core member 22 is attained.

[0048] By using equipment well known in this industry,
multi-component/multi-layer synthetic bottle closure 20
of the present invention can be produced by co-extruding
core member 22 simultaneously with peripheral layer 24
to provide a final product wherein peripheral layer 24 is
intimately bonded to core member 22 in a single, contin-
uous operation. If co-extrusion process is employed,
once the continuous elongated co-extruded layers form-
ing synthetic bottle closure 20 have been completely
formed and are ready for final processing, the elongated
dual component material produced is cut to the precise
length desired for forming synthetic bottle closures 20.
[0049] As detailed above, a wide variety of plastic ma-
terials can be employed to produce the extruded multi-
component, multi-layer synthetic bottie closure 20 of the
present invention. Although each of the plastic materials
detailed herein can be employed for both core member
22 and peripheral layer 24, the preferred plastic material
for forming both core member 22 and peripheral layer 24
comprises one or more selected from the group consist-
ing of medium density polyethylenes, low density poly-
ethylenes, metallocene catalyst polyethylenes, polypro-
pylenes, polyesters, ethylene-butyl-acrylate copolymers,
vinyl-acetate copolymers, ethylene-methyl acrylate co-
poiymers, and blends of these compounds.

[0050] It has also been discovered that the outer pe-
ripheral layer or skin layer 24 may comprise a thermo-
plastic composition which differs from the thermoplastic
composition employed for the core member. In this re-
gard, the outer peripheral layer 24 may comprise one or
more selected from the group consisting of foamable or
non-foamable thermoplastic polyurethanes, thermoplas-
tic olefins, thermoplastic vuicanizates, flexibie polyole-
fing, fluoroelastomers, fluoro-polymers, polyethyienes,
teflons, and blends thereof. In addition, peripheral layer
24 may be formed from thermoplastic olefinic elastomers
such as petrothene TPOE, thermoplastic urethanes ther-
moplastic polyesters, and other similar product formulas.
[0051] The particular composition employed for pe-
ripheral layer 24 is selected to withstand the compression
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forces imposed thereon by the jaws of the corking ma-
chine. However, many different polymers, as detailed
above, are able to withstand these forces and, as aresult,
can be employed for peripheral layer 24. In this regard,
one principal feature of the present invention is the type
of material used for layer 24, as well as the discovery
that a substantially solid, non-foamed or foamed plastic-
based outer peripheral layer or skin is securely affixed
about a foamed plastic center core, to produce a multi-
layer synthetic closure which is able to withstand the forc-
es of a cork machine. The ability of the present invention
towithstand these forces, without productieakage, exists
even if cork dust filler is present between the core and
the peripheral layer.

[0052] In order to form synthetic bottle closure 20 with
all of the desirable inherent physical and chemical prop-
erties detailed above, one compound that has been found
to be most advantageous to employ for outer peripheral
layer 24 is metallocene catalyst polyethylene. As detailed
below, outer peripheral layer 24 may comprise 100%
metallocene catalyst polyethylene or, if desired, the met-
allocene catalyst polyethylene may be intermixed with a
polyethylene. In this regard, it has been found that outer
peripheral layer 24 preferably comprises between about
25 % and 100% by weight based upon the weight of the
entire composition of one or more polyethylenes selected
from the group consisting of medium density polyeth-
ylenes, medium low density polyethylenes, and low den-
sity polyethylenes,

[0053] Inthe presentinvention, multi-layerfilms 16 and
18 are affixed to the terminating ends of the closure/stop-
per 20 and are capable of being easily bonded to the
terminating ends of the closure/stopper with virtually in-
significant creasing or wrinkling occurring as a part of the
bonding process. The multi-layer fiims 16 and 18 are
bonded to the terminating ends of the closure/stoppers
in a two step process. In this two-step process, the multi-
layer film is first heat bonded to the substantially flat ter-
minating end of the stopper/ closure preferably by em-
ploying a heated stamping tool formed from metal and,
subsequently, wrapped and heat bonded about the outer
peripheral surface of the stopper/closure.

[0054] This two-stage heat bonding process is of par-
ticular significance in securely affixing the multi-layer film
to a synthetic closure/stopper which incorporates two
separate and distinct materials, one of which forms the
central core of the closure/stopper with the second, skin
forming material peripherally surrounding and being se-
curely bounded to the outer surface of the core. In this
way, the extremely popular and highly effective, dual ma-
terial synthetic closure/stopper formed with at least two
separate and distinct materials is capable of being man-
ufactured with a multi-layer film barrier securely affixed
to the terminating end thereof.

[0055] In addition to comprising & diameter which is
slightly greater than the diameter of the closure/stopper
itself, the multi-layer film barrier of the present invention
is constructed with a thickness ranging between about
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0.001 inches and 0.010 inches.

[0056] The multi-layer film barrier construction of the
present invention is preferably formed with at least two
separate and distinct layers, but may be formed with a
plurality of layers. Atleast one layer comprises the bond-
ing material for securely affixing the film to the stopper/
closure, while at least a second layer is constructed for
controlling and/or limiting the passage of gases, chemi-
cals and compounds through the terminating end of the
stopper/closure. in this regard, the composition of the
barrierlayer of the multi-layer film of the presentinvention
preferably comprises material having a low permeability
to oxygen, hydrogen, and carbon dioxide, while also re-
ducing or eliminating the passage of fruity ester com-
pounds contained in the wine, such as ethyl octanoate.
[0057] In this way, compounds of this nature are pre-
vented from being transferred from the wine into the stop-
per/closure, thereby enhancing the taste, bouquet, and
a flavor of the wine while also increasing the storage life
of the wine in the bottle. Furthermore, by limiting the pas-
sage of oxygen into the headspace of the wine, the multi-
layer film barrier of the present invention prevents oxygen
from being transmitted into the headspace of the wine
during the insertion of the stopper/closure, thereby main-
taining desired sodium dioxide levels in the wine bottle.
[0058] In general, any film material capable of provid-
ing these characteristics can be employed as one layer
of the multi-layer film barrier of the present invention.
Such materials include one or more polymers selected
from the group consisting of polyvinyllidenechloride
(PVDC), ethylene vinyl alcohol (EVOH), polyacrylonitrile
and copolymers thereof, polyethylene and copolymers
thereof, polypropylene and copolymers thereof, polyvinyl
chloride and copolymers thereof, and other similar ma-
terials.

[0059] In forming the multi-layer film barrier of the
present invention, an adhesive layer may be affixed to
the barrier layer using any desired known process. Typ-
ically, the affixation process employed would be one se-
lected from the group consisting of lamination or spray
extrusion. Regardless of the method for affixing the ad-
hesive layer to the barrier layer, suitable adhesive layer
materials include heat activated adhesive compounds,
hot melt adhesive compounds, and other similar compo-
sitions. Suitable adhesive compounds include ethylene
vinyl acetate, methyl methacrylate based polymers, met-
alacine based compounds, polyamides, polyurethanes,
polyethylenes, and other similar compositions.

[0060] Preferably, the multi-layer film member com-
prises two or more layers, wherein the material for each
layer is selected from the group consisting of ethylene
vinyl alcohol (EVOH), polyamide, polypropylene, and
polyethylene.

[0061] One of the problems that has typically been en-
countered with prior art constructions is the inability of
the barrier layer mounted to the end of the synthetic clo-
sure/stopper to remain unaffected by the insertion of the
stopper/closure in the bottle. Typically, the clamping jaws
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force the closure/stopper to be compressed up to one
third of its normal diameter before being released when
inserted in the bottle. Although this process is effective
in inserting stopper/closures and wine bottles efficiently,
most prior art barrier layer members mounted to the ter-
minating end of the closure/stopper become wrinkled or
separate from the end of the stopper/closure.

[0062] In accordance with the present invention, the
multi-layer film employed as a barrier layer incorporates
a uniguely constructed surface treatment formed there-
on. In this regard, the surface treatment preferably com-
prises applying a texture pattern or embossed pattern on
the surface of the multi-layer film which is constructed
for both aesthetic appeal as well as enabling the multi-
layer film to remain substantially unaffected by the inser-
tion process of the stopper/closure in the wine bottle. As
aresult, the prior art difficulties encountered in this regard
are virtually eliminated.

[6063] Inthe preferred process employed for securely
affixing the multi-layer film to the terminating end of the
closure/stopper, a specially constructed heat stamping
application tool is employed. As it clearly depicted in FIG-
URE 6, heat stamping application tool 35 comprises a
generally convex, conical, or dome shaped surface 36
which is employed for contacting multi-layer film 16 and
18 and assuring that multi-layer film 16 and 18 are se-
curely bonded to terminating ends 27 and 28 of closure/
stopper 20.

[0064] Inits preferred construction, application tool 35
comprises a heated stamping tool preferably made from
metal. In addition, the outer, exposed surface of convex,
conical, or dome shaped surface 36 preferably comprises
an embossing texture formed thereon. In this way, the
surface treatment desired for multi-layered films 16 and
18 is easily achieved by applying the desired textured
pattern or embossing pattern directly onto the surface of
multi-layered film 16 and 18 as application tool 35 con-
tacts multi-layered films 16 and 18.

[0065] in addition, as mentioned above, in the pre-
ferred embodiment, surface 36 of application tool 35 is
constructed with a dome, convex, or conical shape. In
this way, as heat stamping application tool 35 is ad-
vanced into contact with multi-layer films 16 and 18, the
lamination or heat bonding process begins at the center
of multi-layered films 16 and 18 and continues radially
outwardly therefrom. As a result, the heat bonding or lam-
ination process is achieved which begins at the center
of multi-layer films 16 and 18, and advances therefrom
an all radial directions simultaneously, providing a
smooth, application process which securely bonds each
multi-layer fitm 16 and 18 to the opposed terminating
ends of closure/stopper 20 free of any entrapped air.
[0066] By employing application tool 35 with dome,
convex, or conical shaped surface 36, assurances are
provided that no air is trapped between multi-layer fims
16 and 18 and the terminating ends of closure/stopper
to which the multi-layer films are affixed. As a result, no
possibility exists that an air bubble or retained air pocket
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can be formed between multi-fayer films 16 and 18 and
closure/stopper 20. In order to achieve this desired result,
the center of the dome, convex, or conical shaped sur-
face 36 is preferably constructed with the center thereon
being raised a distance ranging between about 0.1mm
and 5mm. In this way, all of the attributes desired for a
securely contacted and fully engaged multi-layer film with
closure/stopper are realized.

[0067] The invention accordingly comprises an article
of manufacture possessing the features, properties, and
relation of elements which will be exemplified in the article
hereinafter described, and the scope of the invention will
be indicated in the claims.

Claims

1. Astopperor closure (20) for a product retaining con-
tainer constructed for being inserted and securely
retained in a portal forming neck of the container for
sealingly closing the container and retaining the
products therein, said stopper/closure (20) compris-

ing:

A. an elongated, cylindrically shaped core mem-
ber (22) having an outer curved surface (26) and
substantially flat terminating ends (27; 28)

a) formed from foamed polymer material,
and

b) having a substantially homogeneous,
uniform composition and cross-section
throughout the entire length thereof;

B. at least one separate and independent sub-
stantially uniform layer (24)

a) peripherally surrounding and intimately
bonded to the outer curved surface (26) of
the cylindrically shaped core member (22)
with the flat terminating ends (27; 28) of the
core member (22) being devoid of said a
separate and independent layer (24), and
b) comprising a substantially uniform thick-
ness and formed directly onto the outer
curved surface (26) of the core member (22)
by extrusion; said closure/stopper (20) be-
ing characterized in thatit further compris-
es:

C. a multi-layer film member (16; 18)

a) affixed to at least one of said flat termi-
nating ends (27; 28) in complete, intimate,
bonded engagement with substantially the
entire flat surface thereof, and

b) comprising a portion extending beyond a
terminating edge of said flat end (27; 28),
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with said extending portion peripherally sur-
rounding and engaging a portion of the outer
peripheral surface layer (24) of the closure
{20}, and

¢) constructed for controlling the passage
of gases, chemicals, and compounds
through the synthetic closure (20) for opti-
mizing the desired characteristics of the
product;

whereby a multi-layer/multi-component synthetic
closure (20} is attained which is capable of complete-
ly sealing any desired product in a container while
also providing a terminating end (27; 28) which re-
tains the product in the container for any desired
length of time without any degradation of the product;
whereby the multi-layer film member (16; 18) is fur-
ther defined as being affixed to the flat terminating
end (27, 28) by first heat bonding the multi-layer film
member (16; 18) to the flat terminating end (27, 28)
of the synthetic closure (20), foliowed by wrapping
the extending portion of the multilayer film member
(18, 18) to the outer surface of the synthetic closure
(20), and then heat bonding the extending portion to
the outer surface of the synthetic closure (20).

2. Theclosure/ stopper (20) defined in Claim 1, wherein
the extending portion of the multi-layer film member
(16; 18) is further defined as comprising a width rang-
ing between about 0.25 mm and 5 mm.

3. The closure/stopper (20) defined in Claim 2, wherein
the extending portion of the multi-layer film member
(16; 18) is defined as comprising a width ranging
between about 0.75 mm and 2.5 mm.

4. Theclosure/stopped (20) definedin Claim 3, wherein
the extending portion of the multi-layer fitm member
(16, 18) is defined as comprising a width ranging
between about 1Tmm and 1.5 mm.

5. The closure/ stopper (20) defined in any one of
Claims 1 to 4, wherein said multi-layer film member
(16; 18) comprises at least two separate and distinct
layers, with one of said layers comprising bonding
material and said second layer comprises barrier
material for controlling and/or limiting the passage
of gases, chemicals and compounds through the ter-
minating end (27; 28) of the closure/stopper (20).

6. The closure/stopper (20) defined in Claim 5, wherein
the layer comprising said barrier material is further
defined as comprising a low permeability to oxygen,
hydrogen, and carbon dioxide and the ability to re-
duce or eliminate the passage of fruity ester com-
pounds such as ethyl octanoate.

7. The closure/stopper (20) defined in Claim 5 or 6,
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wherein the layer comprising the barrier material of
the multilayer filmis further defined as being selected
from the group consisting of poly vinyllidenechloride
(PVDC), ethylene vinyl alcohol (EVOH), polyacrylo-
nitrile and copolymers thereof, polyethylene and co-
polymers thereof, polypropylene and copolymers
thereof, polyvinyl chloride and copolymers thereof

The closure/stopper (20) defined in any one of
Claims 5to 7, wherein the layer comprising the bond-
ing material is further defined as comprising at ieast
one adhesive compound selected from the group
consisting of ethylene vinyl acetate, methyl methacr-
ylate based polymers, metalacine based com-
pounds, poly amides, polyurethanes, polyethylenes.

The closure/stopper (20} defined in any one of
Claims 1 to 8, wherein said muilti-layer fitm member
(16; 18) comprises a textured pattern or embossed
pattern formed on the surface thereof for providing
an aesthetically pleasing visual appearance as well
as enabling the multilayer film member to remain un-
affected by compression during insertion into the bot-
tle.

The closure/stopper (20) defined in any one of
Claims 1 to 9, wherein the muiti-tayer film member
(18, 18} is further defined as comprising a thickness
ranging between about 1 micron and 2,000 microns.

The closure/stopper (20) defined in any one of
Claims 1 to 9, wherein the multi-layer film member
(16; 18} is further defined as comprising a thickness
ranging between about 5 microns and 150 microns.

The closure/stopper (20) defined in any one of
Claims 1 to 9, wherein the multi-layer film member
(16; 18) is further defined as comprising a thickness
ranging between about 10 microns and 100 microns.

The closure/stopper (20) defined in any one of
Claims 110 12, wherein the closure/stopper (20) has
an oxygen fransfer rate (OTR) in axial direction as
determined by ASTM D-3985-81 of less than about
0.010 cc/day.

The closure-stopper {20) defined in Claim 13, where-
in the closure/stopper (20) has an oxygen transfer
rate (OTR) of less than about 0.005 cc/day.

The synthetic closure/stopper (20} defined in any
one of Claims 1 to 14, wherein the plastic materiai
forming the core member (22) is further defined as
comprising medium density or low density, closed
cell, foamed plastic comprising one or more selected
from the group consisting of inert polymers,
homopolymers, and copolymers.
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16.

17.
- one of Claims 1 to 16, wherein said closed cell,

18.

19.

20.

21.

22,
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The synthetic closure/stopper (20) defined in any
one of Claims 3 to 15, wherein said closed cell foam
plastic material is further defined as comprising at
least one selected from the group consisting of poly
ethylenes, metallocene catalyst poly ethylenes, po-
ly-butanes, polybutylenes, polyurethanes, silicones,
vinyl-based resins, thermoplastic elastomers, poly-
esters, ethylenic acrylic copolymers, ethyl-ene-vinyl-
acetate copolymers, ethylene-methyl-acrylate co-
polymers, ethylene-butyl-acrylate copolymers, eth-
ylene-propylene-rubber, styrene butadiene rubber,
ethyl-ene-ethyl-acrylic copolymers, ionomers, poly-
propylenes, and copolymers of polypropylene and
copoly-merizable ethylenically unsaturated comon-
omers, as well as ethylenic acrylic copolymers, eth-
ylene-vinyl-acetate copolymers, ethylene-methyl-
acrylate copolymers, thermoplastic polyurethanes,
thermoplastic olefins, thermoplastic vulcanizates,
flexible polyolefins, fluorelastomers, flucropolymers,
polyethylenes, teflons, and blends thereof, ethylene-
butyl-acrylate copolymers, ethylene-propylene-rub-
ber, styrene butadiene rubber, ethylene-ethyl-acrylic
copolymers,

The synthetic closure/stopper (20) defined in any

foamed piastic material is further defined as com-
prising one or more polyethylenes selected from the
group consisting of high density, medium density,
low density, linear low density, ultra high density, and
medium low density.

The synthetic closure/stopper (20) defined in Claim
1, wherein said core member (22) is further defined
as comprising a density ranging between about 100
kg/m? to 500 kg/m3.

The synthetic closure/stopper (20) defined in Claim
18, wherein said core member (22) further comprises
a density ranging between about 200 kg/m?3 to 350
kg/ms3,

The synthetic closure/stopper (20) defined in Claim
1, wherein said peripheral layer (24) is further de-
fined as comprising one or more compounds select-
ed from the group consisting of foamable or non-
foamable thermoplastic polyurethanes, thermoplas-
tic olefins, thermoplastic vulcanizates, flexible poly-
olefins, fluoroelastomers, fluoropolymers, poly eth-
ylenes, and blends thereof.

The synthetic closure/ stopper (20) defined in Claim
20, wherein said peripheral layer (24) is further de-
fined as comprising one selected from the group con-
sisting of foam plastics and non-foamed plastics.

The synthetic closure/stopper (20) defined in Claim
20, wherein said periph-eral layer (24) comprises
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one selected from the group consisting of polyether-
type polyurethanes, thermoplastic polyolefins, ther-
moplastic poly vulcanizates, flexible polyolefins, and
blends thereof.

The synthetic closure/stopper (20) defined in Claim
22, wherein said peripheral layer (24) further com-
prises between about 10% and 90% by weight based
upon the weight of the entire composition of a ther-
moplastic olefin and between about 10% and 90%
by weight based upon the weight of the entire com-
position of a thermoplastic vulcanizate.

The closure/stopper (20) defined in any one of
Claims 1 to 23, wherein the multi-layer film (16; 18)
is further defined as having a textured and/or em-
bossed surface structure.

Patentanspriiche

1.

Stopfen oder Verschluss (20) fiir einen ein Produkt
rlickhaltenden Behalter, ausgebildet, um in einen ei-
ne Offnung bildenden Hals des Behélters eingesetzt
und darin sicher gehalten zu werden, um den Behal-
ter dicht zu verschliellen und die darin befindlichen
Produkte einzuschlieRen, wobei der Stopfen/Ver-
schluss (20) :

A. einléngliches, zylindrisch geformtes Kernele-
ment(22) mit einer gekrimmten Aufenflache
(26) und im Wesentlichen flach abschlielenden
Enden (27; 28), das

aj aus geschaumten Polymermaterial ge-
bildet ist und

b) eine Zusammensetzung und einen Quer-
schnitt, die/der Uber seine gesamte Lange
im Wesentlichen homogen und einheitlich
sind, aufweist, und

B. mindestens eine separate und unabhéngige,
im Wesentlichen einheitliche Schicht (24), wel-
che

a) die gekriimmte Auflenflache (26) des zy-
lindrisch geformten Kernelements (22) pe-
ripher umgibt und mit dieser innig verbun-
den ist, wobei die flach abschlieRenden En-
den {27, 28) des Kernelements (22) von die-
ser separaten und unabhangigen Schicht
(24) frei sind, und

b) eine im Wesentlichen einheitliche Dicke
beinhaltet und direkt auf der gekrimmten
Auflenflache (26) des Kernelements (22)
durch Extrudieren gebildet ist, umfasst, wo-
bei
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dieser Verschluss/Stopfen (20) dadurch gekenn-
zeichnet ist, dass er weiterhin:

C. ein mehrschichtiges Filmelement (16; 18),
welches

a) an mindestens einem der flach abschlie-
Renden Enden (27; 28) in einem volistandi-
gen, innigen, verbundenen Bindung mit im
Wesentlichen der gesamten flachen Flache
davon befestigt ist und

b) einen Teil umfasst, der Uber eine End-
kante dieses flachen Endes (27; 28) vor-
steht, wobei dieser vorstehende Teil einen
Teil der peripheren Aulenschicht (24) des
Verschiusses (20) peripher umgibt und mit
diesem verbindet, und

c) fir das Steuern des Durchtritts von Ga-
sen, Chemikalien und Verbindungen durch
den synthetischen Verschluss (20) hin-
durch, um die gewlinschten Eigenschaften
des Produkts zu optimieren, gestaltet ist,
umfasst, wodurch

ein synthetischer mehrschichtiger/ Mehrkomponen-
tenverschluss (20) erhalten wird, der in der Lage ist,
ein beliebiges gewlinschies Produkt in einem Behék-
tervolistandig abzudichten, wobei auch ein abschlie-
Rendes Ende (27; 28), welches das Produkt in dem
Behalter den gewlnschten Zeitraum lang ohne eine
Verschlechterung des Produkts abschlieftt, bereit-
gestellt wird, wobei das mehrschichtige Filmelement
(16; 18) ferner dadurch definiert ist, dass es an dem
flachen abschlielenden Ende (27, 28) befestigt ist,
indem das mehrschichtige Filmelement (16; 18) zu-
néchst mit dem flachen abschlieRenden Ende (27;
28) des synthetischen Verschiusses (20) hitzever-
klebt, der vorstehende Teil des mehrschichtigen Fil-
melements (16; 18) dann auf die AuBenfiiche des
synthetischen Verschlusses (20) umgeschlagen
und danach der vorstehende Teil mit der AuRRenfls-
che des synthetischen Verschlusses (20) hitzever-
klebt worden ist.

Verschluss/Stopfen (20) nach Anspruch 1, wobei der
vorstehende Teil des mehrschichtigen Filmelements
(16; 18) dariiber hinaus so definiert ist, dass er eine
Breite in einem Bereich von zwischen etwa 0,25 mm
und 5 mm beinhaltet.

Verschluss/Stopfen (20) nach Anspruch 2, wobeider
vorstehende Teil des mehrschichtigen Filmelements
(16; 18) so definiert ist, dass er eine Breite in einem
Bereich von zwischen etwa 0,75 mm und 2,5 mm
peinhaltet.

Verschluss/Stopfen (20) nach Anspruch 3, wobeider
vorstehende Teil des mehrschichtigen Filmelements
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(16; 18) so definiert ist, dass er eine Breite in einem
Bereich von zwischen etwa 1 mm und 1,5 mm be-
inhaltet.

Verschluss/Stopfen (20) nach einem der Anspriiche
1 bis 4, wobei das mehrschichtige Filmelement (16;
18) mindestens zwei separate und voneinander un-
abhéngige Schichten umfasst, wobei eine dieser
Schichten Bindungsmaterial und die zweite Schicht
Barrierematerial flir das Steuern und/oder Begren-
zen des Durchtritts von Gasen, Chemikalien und
Verbindungen durch das abschlieende Ende (27;
28) des Verschlusses/Stopfens (20) hindurch um-
fasst.

Verschluss/Stopfen (20) nach Anspruch 5, wobei die
das Barrierematerial umfassende Schicht weiterhin
so definiert ist, dass sie eine geringe Permeabilitat
fir Sauerstoff, Wasserstoff und Kohlendioxid und
das Vermdgen, den Durchtritt von Fruchtesterver-
bindungen wie Ethyloctanoat zu verringern oder zu
verhindern, beinhaltet.

Verschluss/Stopfen (20) nach Anspruch 5 oder 8,
wobei die das Barrierematerial umfassende Schicht
des mehrschichtigen Filmelements weiterhin so de-
finiert ist, dass sie aus der Gruppe ausgewahlt ist,
die aus Polyvinylidenchiorid (PVDC), Ethylen-Vinyl-
alkohol (EVOH), Polyacryinitril und Copolymeren
davon, Polyethylen und Copolymeren davon, Poly-
propylen und Copolymeren davon und Polyvinyl-
chlorid und Copolymeren davon besteht.

Verschluss/Stopfen (20) nach einem der Anspriiche
5bis 7, wobei die das Bindungsmaterial umfassende
Schicht ferner so definiert ist, dass sie mindestens
eine haftfadhige Verbindung umfasst, die aus der
Gruppe ausgewahlt ist, die aus Ethylenvinylacetat,
auf Methylmethacrylat basierenden Polymeren, auf
Metalacin basierenden Verbindungen, Polyamiden,
Polyurethanen und Polyethylenen besteht.

Verschiuss/Stopfen (20) nach einem der Anspriiche
1 bis 8, wobei das mehrschichtige Filmelement (16;
18) ein texturiertes oder erhabenes Muster umfasst,
das auf dessen Oberflache ausgebildet worden ist,
um dieser ein &sthetisch ansprechendes Aussehen
zu verleihen sowie das mehrschichtige Filmelement
in die Lage zu versetzen, von dem beim Einsetzen
in die Flasche ausgelbten Druck unbeeinflusst zu
bleiben.

Verschluss/Stopfen (20) nach einem der Ansprliche
1 bis 9, wobei das mehrschichtige Filmelement (16;
18) darliber hinaus so definiertist, dass es eine Dicke
in einem Bereich von zwischen etwa 1 Mikrometer
und 2000 Mikrometern beinhaltet.
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Verschluss/Stopfen (20) nach einem der Anspriiche
1 bis 9, wobei das mehrschichtige Filmelement (16;
18) zusétzlich so definiert ist, dass es eine Dicke in
einem Bereich von zwischen stwa 5 Mikrometern
und 150 Mikrometern beinhaltet.

Verschluss/Stopfen (20} nach einem der Anspriiche
1 bis 9, wobei das mehrschichtige Filmelement (16;
18) weiterhin so definiert ist, dass es eine Dicke in
einem Bereich von zwischen etwa 10 Mikrometern
und 100 Mikrometern beinhaltet.

Verschluss/Stopfen (20) nach einem der Anspriiche
1 bis 12, wobei der Verschiuss/Stopfen (20) einen
gemal ASTM D-3985-81 bestimmten Sauerstoffvo-
lumenstrom in axialer Richtung (OTR) von weniger
als etwa 0,010 cm3/Tag besitzt.

Verschluss/Stopfen {20) nach Anspruch 13, wobei
der Verschluss/Stopfen (20) einen Sauerstoffvolu-
menstrom (OTR) von weniger als etwa 0,005
cm3/Tag besitzt,

Synthetischer Verschluss/Stopfen (20) nach einem
der Anspriiche 1 bis 14, wobei das das Kernelement
(22) bildende Kunststoffmaterial ferner so definiert
ist, dass es geschlossenzelligen Schaumkunststoff
mittlerer oder niedriger Dichte umfasst, der eines
oder mehrere umfasst, die aus der Gruppe ausge-
wahlt sind, die aus inerten Polymeren, Homopoly-
meren und Copolymeren besteht.

Synthetischer Verschiuss/Stopfen (20) nach einem
der Anspriiche 3 bis 15, wobei das geschlossenzel-
lige Schaumkunststoffmaterial dariiber hinaus so
definiert ist, dass es mindestens eines umfasst, das
aus der Gruppe ausgewahlt ist, die aus Polyethyle-
nen, Metallocen-Katalysator-Polyethylenen, Poly-
butanen, Polybutylenen, Polyurethanen, Siliconen,
auf Vinyl basierenden Harzen, thermoplastischen
Elastomeren, Polyestern, ethylenischen Acrylcopo-
lymeren, Ethylen-Vinylacetat-Copolymeren, Ethy-
len-Methylacrylat-Copolymeren, Ethylen-Butylacry-
lat-Copolymeren, Ethylen-Propylen-Kautschuk,
Styrol-Butadien-Kautschuk,  Ethylen-Ethyl-Acryl-
Copolymeren, lonomeren, Polypropylenen und Co-
polymeren aus Polypropylen und copolymerisierba-
ren ethylenisch ungeséttigten Comonomeren sowie
ethyienischen Acrylcopolymeren, Ethylen-Vinylace-
tat-Copolymeren, Ethylen-Methylacrylat-Copolyme-
ren, thermoplastischen Polyurethanen, thermopla-
stischen Olefinen, thermoplastischen Vulkanisaten,
flexiblen Polyolefinen, Fluorelastomeren, Fluorpoly-
meren, Polyethylenen, Teflonen, und Blends davon,
Ethylen-Butylacrylat-Copolymeren, Ethylen-Propy-
len-Kautschuk, Styrol-Butadien-Kautschuk und
Ethylen-Ethylacrylischen Copolymeren besteht.
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Synthetischer Verschiuss/Stopfen (20) nach einem
der Anspriiche 1 bis 16, wobei das geschlossenzel-
lige Schaumkunststoffmaterial zusatziich so defi-
niert ist, dass es ein oder mehrere Polyethylene be-
inhaitet, die aus der Gruppe ausgewéhlt sind, die
aus Polyethylen hoher Dichte, mittlerer Dichte, nied-
riger Dichte, linearer niedriger Dichte, ultrahoher
Dichte und mittelniedriger Dichte besteht.

Synthetischer Verschluss/Stopfen (20) nach An-
spruch 1, wobei das Kernelement (22) weiterhin so
definiert ist, dass es eine Dichte in einem Bereich
von zwischen etwa 100 kg/m3 bis 500 kg/m3 beinhal-
tet.

Synthetischer Verschluss/Stopfen (20) nach An-
spruch 18, wabei das Kernelement (22) ferner so
definiert ist, dass es eine Dichte in einem Bereich
von zwischen etwa 200 kg/m?3 bis 350 kg/m3 beinhal-
tet.

Synthetischer Verschluss/Stopfen (20) nach An-
spruch 1, wobei die periphere Schicht (24) dariiber
hinaus so definiert ist, dass sie eine oder mehrere
Verbindungen beinhaltet, die aus der Gruppe aus-
gewahlt sind, die aus aufschaumbaren oder nicht
aufschdumbaren thermoplastischen Polyuretha-
nen, thermoplastischen Olefinen, thermoplasti-
schen Vulkanisaten, flexiblen Polyolefinen, Fluore-
lastomeren, Fluorpolymeren, Polyethylenen und
Blends davon besteht.

Synthetischer Verschluss/Stopfen (20) nach An-
spruch 20, wobei die periphere Schicht (24) zuséatz-
lich so definiert ist, dass sie einen umfasst, der aus
der Gruppe ausgewahlt ist, die aus Schaumkunst-
stoffen und nicht aufgeschaumten Kunststoffen be-
steht.

Synthetischer Verschiuss/Stopfen (20) nach An-
spruch 20, wobei die periphere Schicht (24) eines
beinhaltet, das aus der Gruppe ausgewahlt ist, die
aus Polyurethanen vom Polyethertyp, thermoplasti-
schen Polyolefinen, thermoplastischen Polyvulkani-
saten, flexiblen Polyolefinen, sowie Blends davon
besteht.

Synthetischer Verschluss/Stopfen (20) nach An-
spruch 22, wobei die periphere Schicht (24) weiter-
hin zwischen etwa 10 Gew.-% und 90 Gew.-% eines
thermoplastischen Olefins, bezogen auf das Ge-
wicht der gesamten Zusammensetzung, und zwi-
schen etwa 10 Gew.-% und 90 Gew.-% eines ther-
moplastischen Vulkanisats, bezogen auf die gesam-
te Zusammensetzung, beinhaltet.

Verschluss/Stopfen (20) nach einem der Anspriiche
1 bis 23, wobei das mehrschichtige Filmelement (16;
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18) ferner so definiert ist, dass es eine texturierte
und/oder erhabene Oberflachenstruktur besitzt.

Revendications

Bouchon ou fermeture {20) pour un récipient rete-
nant un produit, réalisé (e) pour &tre inséré (e) et
retenu(e) solidement dans un goulot formant I'entrée
du récipient, pour boucher hermétiguement le réci-
pient et y retenir les produits, ledit bouchon / ladite
fermeture (20) comprenant :

A. un élément allongé (22) formant le coeur con-
fectionné cylindriquement et ayant une surface
extérieure courbe (26) et des extrémités termi-
nales (27 ; 28) pratiguement plates

aj constitué d’'un matériau polymére expan-
sé, et

b) ayant une composition et une section
transversale pratiqguement homogénes et
uniformes sur la totalité de la longueur dudit
élément formant le coeur ;

B. au moins une couche séparée et indépen-
dante (24) pratiguement uniforme

a) entourant périphériquement et étroite-
ment collée sur la surface extérieure courbe
(26) de I'élément (22) formant le coeur con-
fectionné cylindriqguement, les extrémités
terminales plates (27 ; 28) de I'élément (22)
formant le coeur étant exemptes de ladite
couche séparée et indépendante (24), et
b) comprenant une épaisseur pratiquement
uniforme et formée directement sur la sur-
face extérieure courbe (26) de I'élément
(22) formant le coeur par extrusion ;

ladite fermeture / ledit bouchon (20) étant caractérisé
(e) en ce qu'll/ gu’elle comprend en outre :

C.unélément (16 ; 18) formant un film multicou-
che a) fixé sur au moins I'une desdites extrémi-
tés terminales plates (27 ; 28) en formant un en-
gagement complet étroitement colié avec prati-
guement la totalité de la surface plate de ladite
extrémité terminale, et

b) comprenant une partie débordant au-dela
d'un bord terminal de ladite extrémité plate (27 ;
28), ladite partie débordante entourant périphé-
riguement et engageant une partie de la couche
superficielle périphérique extérieure (24) de la
fermeture (20), et

¢) réalisé pour contrbler le passage de gaz,
d'agents chimiques et de composés a travers la
fermeture synthétique (20), pour optimiser les



23
caractéristiques souhaitées du produit ;

ol est réalisée une fermeture synthétique (20) mul-
ticouche / multicomposant qui est capable de bou-
cher complétement, dans un récipient, nimporte
quel produit souhaité, tout en fournissant également
une extrémité terminale (27 ; 28) quiretient le produit
dans le récipient pour une période de temps souhai-
tee, quelle gu'en soit la durée, sans aucune dégra-
dation du produit ; ot 'éiément (16 ; 18) formant le
film multicouche est défini en outre comme étant fixé
sur lextrémité terminale plate (27 ; 28), en procédant
en premier lieu au thermocollage de I'élément (16 ;
18) formant le film multicouche, sur I'extrémité ter-
minale plate (27 ; 28) de la fermeture synthétique
(20}, ledit thermocollage étant suivi de I'enveloppe-
ment de la partie débordante de I'élément (16 ; 18)
formant le film multicouche, sur la surface extérieure
de la fermeture synthétique (20), et en procédant
ensuite au thermocollage de la partie débordante,
surla surface extérieure de la fermeture synthétique
(20).

Fermeture / bouchon (20) selon ta revendication 1,
danslaquelle ou lequel la partie débordante de I'élé-
ment (16 ; 18} formant le film multicouche est définie
en outre comme ayant une largeur comprise approxi-
mativement entre 0,25 mm et 5 mm.

Fermeture / bouchon (20} selon la revendication 2,
dans laguelie ou lequel la partie débordante de l'élé-
ment (16 ; 18) formant le film multicouche est définie
comme ayant une largeur comprise approximative-
ment entre 0,75 mm et 2,5 mm.

Fermeture / bouchon (20) selon la revendication 3,
dans laguelle ou lequel la partie débordante de 'élé-
ment (16 ; 18) formant le film multicouche est définie
comme ayant une largeur comprise approximative-
ment entre 1 mm et 1,5 mm.

Fermeture / bouchon (20) selon l'une quelcongque
des revendications 1 a 4, dans laquelie ou lequel
ledit élément (16 ; 18) formant le film multicouche
comprend au moins deux couches séparées et dis-
tinctes, F'une desdites couches comprenant un ma-
tériau de collage et ladite deuxiéme couche com-
prend un matériau formant barriére pour contréler
et/ou limiter le passage de gaz, d'agents chimiques
et de composés a travers 'extrémité terminale (27 ;
28) de la fermeture / du bouchon (20).

Fermeture / bouchon (20) selon la revendication 5,
dans laquelie ou lequel la couche comprenant ledit
matériau formant barriere est définie en outre com-
me ayant une faible perméabilité a 'oxygéne, a hy-
drogene, au dioxyde de carbone et ayant la possi-
bilité de réduire ou d’éliminer le passage de compo-
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10.
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12.

13.

24
sés d'ester fruité tel que de 'octanoate d'éthyle.

Fermeture / bouchon (20) selon la revendication 5
ou 6, dans laquelle ou lequel la couche comprenant
le matériau formant barriére du film multicouche est
définie en outre comme étant sélectionnée parmi le
groupe se composant de polychlorure de vinylidéne
(PVDC), d'éthylene - alcool vinylique (EVOH), de po-
lyacrylonitrile et de copolyméres de celui-ci, de po-
iyéthylene et de copolyméres de celui-ci, de poly-
propyléne et de copolyméres de celui-ci, de chlorure
de polyvinyle et de copolyméres de ce composé.

Fermeture / bouchon (20) selon I'une quelconque
des revendications 5 & 7, dans laquelle ou lequel la
couche comprenant le matériau de collage est défi-
nie en outre comme comprenant au moins un com-
posé adhésif sélectionné parmi le groupe se com-
posant d'éthyléne - acétate de vinyle, de polyméres
a base de méthacrylate de méthyie, de composés a
base de métalacine, de polyamides, de polyurétha-
nes, de polyéthyiénes.

Fermeture / bouchon (20) selon I'une quelconque
des revendications 1 & 8, dans laquelle ou lequel
ledit élément (16 ; 18) formant le film multicouche
comprend un motif texturé ou un motif gaufré formé
sur la surface dudit élément, pour fournir un aspect
visuel esthétiguement agréable, ainsi que pour per-
mettre al'élémentformantle film multicouche de res-
ter non affecté par la compression, au cours de I'in-
sertion a l'intérieur de la bouteille.

Fermeture / bouchon (20} selon l'une quelconque
des revendications 1 & 9, dans laquelle ou lequel
I'élément (16 ; 18) formant le film multicouche est
défini en outre comme ayant une épaisseur comprise
entre environ 1 micron et 2000 microns.

Fermeture / bouchon (20) selon l'une quelcongue
des revendications 1 & 9, dans laguelle ou lequel
I'élément (16 ; 18) formant le film multicouche est
defini en outre comme ayant une épaisseur comprise
entre environ 5 microns et 150 microns.

Fermeture / bouchon (20) selon F'une quelconque
des revendications 1 & 9, dans laguelle ou lequel
I'éiément (16 ; 18) formant le film multicouche est
defini en outre comme ayant une épaisseur comprise
entre environ 10 microns et 100 microns.

Fermeture / bouchon (20) selon 'une quelconque
des revendications 1 & 12, dans laquelie ou lequel
la fermeture / le bouchon (20) a un taux de transfert
de I'oxygene (OTR) dans la direction axiale, comme
déterminé par la norme ASTM D-3985-81, inférieur
a environ 0,010 cmd/jour.
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Fermeture / bouchon (20) selon la revendication 13,
dans laquelle ou lequel la fermeture / le bouchon
{20) a un taux de transfert de I'oxygéne (OTR) infé-
rieur & environ 0,005 cm3/jour.

Fermeture / bouchon synthétique (20) selon I'une
quelcongue des revendications 14 14, dans laquelie
ou lequel la matiére plastique constituant I'élément
{22) formant le coeur est définie en outre comme
comprenant un plastique expansé a alvéoles fer-
més, a moyenne densité ou 4 basse densité, etayant
unou plusieurs éléments sélectionnés parmile grou-
pe se composant de polyméres inertes, d’homopo-
lyméres et de copolyméres.

Fermeture / bouchon synthétique (20) selon 'une
quelconque des revendications 3 4 15, dans laguelle
ladite matiére plastique en mousse a alvéoles fer-
més est définie en outre comme comprenant au
moins I'un des éléments sélectionnés parmile grou-
pe se composant de polyéthylénes, de polyéthyié-
nes catalyseurs métallocéne, de polybutanes, de po-
lybutylénes, de polyuréthanes, de silicones, de rési-
nes a base de vinyle, d'élastoméres thermoplasti-
ques, de polyesters, de copolyméres éthyléniques
acryliques, de copolymeéres d'éthyléne - d'acétate
de vinyle, de copolyméres d'éthyléne - d’acrylate de
methyle, de copolyméres d'éthyléne - d’acrylate de
butyle, de caoutchouc d'éthyléne - propyléne, de
caoutchouc de styréne - butadiéne, de copolyméres
acryliques d’éthyléne - éthyle, d'ionoméres, de po-
lypropylénes et de copolyméres de polypropyléne et
de comonoméres copolymérisables éthylénique-
ment insaturés, ainsi que de copolyméres éthyléni-
ques acryliques, de copolyméres d'éthyléne - d’acé-
tate de vinyle, de copolyméres d’éthyléne - d’acrylate
de méthyle, de polyuréthanes thermoplastiques,
d’oléfines thermoplastiques, de vulcanisats thermo-
plastiques, de polyoléfines flexibles, de fluoroélas-
tomeéres, de fluoropolyméres, de polyéthylénes, de
téflons et de mélanges de ces éléments, de copoly-
meres d'éthyléne - d'acrylate de butyle, de caout-
chouc d'éthylene - propyléne, de caoutchouc de sty-
réne - butadiéne, de copolyméres acryliques d’éthy-
lene - éthyle.

Fermeture / bouchon synthétique (20) selon I'une
quelconque des revendications 1 4 16, dans laguelle
ou lequel ladite matiére plastique expansée a alvéo-
les fermés est définie en outre comme comprenant
un ou plusieurs polyéthylénes sélectionnés parmi le
groupe se composant de ceux a haute densité, &
moyenne densité, a basse densité, & basse densité
linéaire, & trés haute densité et & basse densité
moyenne.

Fermeture / bouchon synthétique (20) selon la re-
vendication 1, dans laquelle ou lequel ledit élément
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(22) formantle coeur estdéfini en outre comme ayant
une densité variant entre environ 100 kg/m3 & 500
kg/m3.

Fermeture / bouchon synthétique (20) selon la re-
vendication 18, dans laquelle ou lequel ledit élément
(22) formant le coeur a en outre une densité variant
entre environ 200 kg/m3 & 350 kg/m3.

Fermeture / bouchon synthétique (20) selon la re-
vendication 1, dans laquelle ou lequel ladite couche
périphérique (24) est définie en outre comme com-
portant un ou plusieurs composés sélectionnés par-
mi le groupe se composant de polyuréthanes ther-
moplastiques expansibles ou non expansibles,
d'oléfines thermoplastiques, de vulcanisats thermo-
plastiques, de polyoléfines fiexibles, de fluoroéias-
tomeres, de fluoropolyméres, de polyéthylénes etde
mélanges de ces composés.

Fermeture / bouchon synthétique (20) selon la re-
vendication 20, dans laquelle ou lequel ladite couche
périphérique (24) est définie en outre comme ayant
un composant sélectionné parmi le groupe constitué
de mousses de plastiques et de plastiques non ex-
panses.

Fermeture / bouchon synthétique (20) selon la re-
vendication 20, dans laquelle ou lequelladite couche
périphérique (24) comprend F'un des composants
sélectionnés parmi le groupe constitué de polyuré-
thanes du type polyéther, de polyoléfines thermo-
plastiques, de polyvulcanisats thermoplastiques, de
polyoléfines flexibles et de mélanges de ces com-
posants.

Fermeture / bouchon synthétique (20) selon la re-
vendication 22, dans laquelle oulequel ladite couche
périphérique (24) comprend en outre entre environ
10 % et 90 % en poids d'une oléfine thermoplastique,
surla base du poids de la composition totale, et entre
environ 10 % et 90 % en poids d'un vulcanisat ther-
moplastique, sur la base du poids de la composition
totale.

Fermeture / bouchon synthétique (20) selon F'une
quelconque des revendications 14 23, dans laquelle
ou lequel le film multicouche (16 ; 18) est défini en
outre comme ayant une structure de surface texturée
et/ou gaufrée.
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