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FLEXIBLE BARRIER FILMS CONTAINING CYCLIC OLEFINS

CROSS REFERENCES TO RELATED APPLICATIONS

[0001] The present application claims the benefit of U.S. Provisional Patent Application No.

61/579,170 filed December 22, 2011. The present application also claims the benefit of U.S. Provisional

Patent Application No. 61/675,981 filed July 26, 2012.

FIELD

[0002] The present su bject matter relates to polymeric barrier films for reducing transmission of

odors. The su bject matter also relates to articles comprising such films. The su bject matter additionally

relates to methods for reducing transmission of odors by use of the polymeric barrier films. The films,

articles, and methods associated therewith are useful in various fields such as medical and health care

applications, and find particular application in ostomy appliances and devices.

BACKGROUND

[0003] Barrier films in medical applications and particularly as used in ostomy applications, typically

contain halogens. An example of a material used in such applications is polyvinylidene chloride (PVDC).

Although use of that material is satisfactory in many regards, films containing halogens such as chloride

and bromide are difficult and costly to recycle. In fact, with increasing environmental awareness, many

regulations prohibit the disposal of halogens, thereby further increasing the inconvenience and/or cost

of handling used medical products containing halogens.

[0004] Many currently known barrier films and particularly those used in certain medical

applications, employ one or more layers that contain amorphous cyclic olefin copolymers (COCs).

However, incorporating COCs into a thin multilayer film presents a formida ble technical challenge,

particularly if other characteristics of the film are to be maintained such as flexibility, strength, and

ability t o be joined with other material(s) to form articles or goods. Accord ingly, a need remains for a

barrier film that provides compara ble or superior odor blocking properties as currently known barrier

films, without compromising flexibility, strength, and other characteristics.



[0005] Moreover, cyclic olefin copolymers or similar compounds containing norbornene typically

exhibit relatively high levels of rigidity such that when polymeric films containing such are su bjected t o

deformation or flexure, the films emit noise from "crinkling" or "rustling" of the film. When such films

are used in certain medical applications such as in as ostomy bag, emission of such noise is undesira ble.

In view of the required barrier properties of the films for such applications, it is not always possible t o

reduce the concentration or amount of cyclic olefin in the film. Thus, a need exists for one or more

strategies by which noise produced by films containing cyclic olefins or norbornene can be reduced.

SUMMARY

[0006] The difficulties and drawbacks associated with previously known films and articles are

addressed in the barrier films, articles using such films, and related methods described herein.

[0007] In one aspect, a barrier film is provided which comprises a blend of cyclic olefin copolymers

(COC) wherein the blend includes a semi-crystalline cyclic olefin copolymer (COC), and the total

norbornene concentration in the barrier film is from about 12 mole % to about 60 mole %, more

preferably from about 15 mole % to about 55 mole %, and most prefera bly from about 18 mole % to

about 50 mole %.

[0008] In another aspect, a barrier film is provided which comprises a semi-crystalline cyclic olefin

copolymer (COC) having a melting temperature (Tm) of from about 70 5C to about 120 5C, a glass

transition temperature (Tg) of from about -20 5C t o about 20 5C, and a norbornene content of from

about 5% t o about 25% by mole.

[0009] In still another aspect, a multilayer barrier film is provided comprising at least one layer

including a blend of cyclic olefin copolymers (COC) wherein the blend includes a semi-crystalline cyclic

olefin copolymer (COC), and the total norbornene concentration in the layer is from about 12 mole % t o

about 60 mole %, more prefera bly from about 15 mole % to about 55 mole %, and most prefera bly from

about 18 mole % to about 50 mole %.

[0010] In still a further aspect, a multilayer barrier film is provided which comprises at least one

layer including semi-crystalline cyclic olefin copolymer (COC) having a melting temperature (Tm) of from

about 70 5C to about 120 5C, a glass transition temperature (Tg) of from about -20 5C to about 20 5C,

and a norbornene content of from about 5% t o about 25% by mole.

[0011] Additionally, various articles such as ostomy pouches formed from the noted barrier layers

and multilayer barriers are provided.



[0012] Also provided are methods for reducing transmission of odorous species. The methods

comprise providing a semi-crystalline cyclic olefin copolymer (COC), and forming a film including the

semi-crystalline COC. The methods also comprise positioning the film between a source of odorous

species and a user.

[0013] Additional methods are provided for reducing transmission of odorous species. The

methods comprise providing at least one layer including a blend of cyclic olefin copolymers (COC)

wherein the blend includes a semi-crystalline cyclic olefin copolymer (COC), and the total norbornene

concentration in the layer is from about 12 mole % t o about 60 mole %, more prefera bly from about 15

mole % to about 55 mole %, and most preferably from about 18 mole % to about 50 mole %. The

methods also comprise forming a film including the at least one layer including a blend of cyclic olefin

copolymers (COC). The methods also comprise positioning the film between a source of odorous

species and a user.

[0014] In still another aspect, the present su bject matter provides a multilayer barrier film defining

a central plane. The barrier film comprises a plurality of layers each including at least one COC

containing norbornene. The concentration of norbornene in each layer of the plurality of layers

decreases with increased distance from the central plane.

[0015] In another aspect, the present su bject matter provides a multilayer barrier film defining a

central layer through which extends a central plane. The central layer defines a first face and an

oppositely directed second face. The barrier film comprises a first layer including at least one COC. The

first layer is disposed immediately adjacent to the first face of the central layer. The barrier film also

comprises a second layer including at least one COC. The second layer is disposed immediately adjacent

to the second face of the central layer.

[0016] In still another aspect, the su bject matter provides a method for reducing transmission of

odorous species. The method comprises providing a multilayer film having a plurality of layers each

including at least one COC. At least one of the layers includes a blend of a semi-crystalline COC and an

amorphous COC. The method also comprises positioning the film between a source of odorous species

and a user.

[0017] In yet another aspect, the present su bject matter provides a method for reducing noise

produced from flexure of a multilayer laminate including a plurality of layers each including at least one

COC. The laminate defines a central plane. The method comprises arranging the plurality of layers such

that a norbornene concentration in each of the plu rality of layers increases toward the central plane.



[0018] In still another aspect, the su bject matter provides a method for reducing noise produced

from flexure of a multilayer laminate including a first barrier layer and a second barrier layer. Each

barrier layer includes at least one COC. The laminate includes a central layer through which extends a

central plane. The method comprises arranging the la minate such that the first barrier layer is

immed iately adjacent to a first face of the central layer and the second barrier layer is immediately

adjacent to a second face of the central layer. The second face is oppositely directed from the first face.

[0019] As will be realized, the su bject matter described herein is capa ble of other and different

embodiments and its several details are capa ble of modifications in various respects, all without

departing from the claimed su bject matter. Accordingly, the drawings and description are t o be

regarded as illustrative and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The appended drawings are provided to illustrate and not limit the present su bject matter.

The components in the drawings are not to scale with emphasis instead to illustrating the principles of

the su bject matter.

[0021] Figure 1 is a schematic cross sectional view of a preferred embodiment multilayer polymeric

film according to the present su bject matter.

[0022] Figure 2 is a schematic perspective view of a preferred embodiment ostomy bag or pouch

according to the present su bject matter.

[0023] Figure 3 is a schematic cross sectional view of another preferred embodiment multilayer

polymeric film according t o the present su bject matter.

[0024] Figure 4 is a schematic cross sectional view of another preferred embodiment multilayer

polymeric film according to the present su bject matter.

[0025] Figure 5 is a schematic cross sectional view of another preferred embodiment multilayer

polymeric film according to the present su bject matter.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0026] Generally, in accordance with the present su bject matter, various preferred embodiment

single and multilayer films have been identified that can be used in a wide range of applications and

particularly ostomy applications.

[0027] The preferred embodiment barrier films and/or multilayer barrier assem blies are prefera bly

halogen-free and are particularly well suited for medical applications such as forming ostomy pouches.



Since the films and multilayer assem blies are halogen-free and particularly free of chlorine, they can be

recycled and/or su bjected to a wide array of material reclamation operations. In addition, the unique

barrier materials and com bination of barrier layers and/or other functional layers as described herein

are particularly well suited for use in ostomy applications. Many of the barrier films exhibit low noise

characteristics. These aspects and others are all described in greater detail as follows.

Polymeric Ba rrier Film

[0028] In one aspect, the present su bject matter provides a unique barrier film that can be utilized

in a wide range of applications in which it is desired t o block the transmission of odor-producing

molecules, water, and/or oxygen across the thickness of a layer. Typical barrier films use water vapor

transmission rate (WVT ) and oxygen transmission rate (OTR) t o characterize their barrier properties.

Materials known to have good barrier properties against water and oxygen permeation have a high

modulus, and thereby are "noisy". A goal of the present su bject matter is t o prevent the passage of

hydrogen sulfide and other malodorous molecules and/or species. The solution may not require the

same approach needed for achieving low WVTR and OTR.

[0029] In a preferred em bodiment of the present su bject matter, a polymeric barrier film is

provided which comprises at least one layer comprising a semi-crystalline cyclic olefin copolymer (COC).

Cyclic olefin copolymers are also known as cyclo ethylene copolymer, COC, cyclo olefin copolymer, cyclic

olefin polymer, and ethylene-norbornene copolymer. The terms "cyclic olefin copolymer" or "COC" are

used interchangea bly herein and include these various terms of art. It is contemplated that in certain

embodiments, various norbornene-based materials may be used instead of or in addition to the COC's,

as described in greater detail herein. And, in particular embod iments, an elastomeric COC is used. In

other em bodiments, it is preferred t o utilize blends of one or more of these COCs and optionally with

other materials such as polyolefins, tie components, and/or amorphous COCs as described in greater

detail herein.

[0030] Presently, there exist numerous grades of commercially availa ble cyclic olefin copolymers

based on different types of cyclic monomers and polymerization methods. Cyclic olefin copolymers are

typically produced by chain copolymerization of cyclic monomers such as 8,9,10-trinorborn-2-ene

(norbornene) or 1,2,3,4,4a, 5,8,8a-octahydro-l,4:5,8-dimethanonaphthalene (tetracyclododecene) with

ethene. Non-limiting examples of commercially availa ble cyclic olefin copolymers include those

availa ble from TOPAS Advanced Polymers under the designation TOPAS, Mitsui Chemical's APEL, or

those formed by ring-opening metathesis polymerization of various cyclic monomers followed by



hydrogenation, which are availa ble from Japan Synthetic Ru bber under the designation ARTON, and

Zeon Chemical's ZEON EX and ZEONOR.

[0031] In accordance with the present su bject matter, a barrier layer comprising a semi-crystalline

COC is provided. In other preferred em bodiments, a combination of COCs is used in one or more barrier

layers. Most prefera bly, the combination of COCs includes a semi-crystalline COC and one or more

amorphous COCs. However, the su bject matter includes a com bination of two or more semi-crystalline

COCs and optionally further com bined with one or more amorphous COCs.

[0032] Prefera bly in certain embodiments, the semi-crystalline COC has a melting temperature

(Tm) of from about 70°C t o about 120°C, more prefera bly from about 75°C t o about 110°C, and most

preferably from about 80°C t o about 100°C. Prefera bly, the semi-crystalline COC has a glass transition

temperature (Tg) of from about -20°C t o about 20°C, more prefera bly from about -19°C t o about 15°C,

and most prefera bly from about -17°C t o about 10°C. Prefera bly, the semi-crystalline COC has a

norbornene content of from about 5% t o about 25%, more preferably from about 10% t o about 20%,

and most prefera bly from about 12% t o about 18% by mole. These molar concentrations are based

upon the amount of the semi-crystalline COC. In certain em bodiments it is preferred to utilize a semi-

crystalline COC having a norbornene content of less than 20%. In certain embod iments, it is preferred to

utilize a semi-crystalline COC having a particular degree of crystallinity. For example, in certain

applications it is preferred t o use a semi-crystalline COC having a crystallinity of 5% or more by weight.

In other applications, it is preferred t o utilize a semi-crystalline COC having a crystallinity of 10% or more

by weight. And in still other embod iments, it is preferred to use a semi-crystalline COC having a

crystallinity of 20% or more by weight.

[0033] Prefera bly, in certain embodiments, the barrier film comprises a blend of cyclic olefin

copolymers (COC) in which the blend includes a semi-crystalline cyclic olefin copolymer (COC) and the

total norbornene concentration in the barrier film is from about 12 mole % to about 60 mole %, more

prefera bly from about 15 mole % to about 55 mole %, and most prefera bly from about 18 mole % to

about 50 mole %. These molar concentrations are based upon the total amounts of COCs in the blend or

layer of interest.

[0034] A most preferred semi-crystalline COC is commercially availa ble under the designation E-140

from TOPAS. The melting temperature of the E-140 grade is about 84°C and has a Vicat softening

temperature of about 64°C. The glass transition temperature of the E-140 grade is about 6°C. The

norbornene comonomer content of the E-140 grade is believed to be about 12% t o about 18%. Details

and property information regarding the E-140 grade are set forth below in Table 1.



Table 1 - Grade E-140 Cyclic Olefin Copolymer From TOPAS

[0035] As noted, in certain em bodiments, it may be preferred to com bine one or more semi-

crystalline COCs with one or more amorphous COCs. The preferred amorphous COCs have a Tg of from



about 33 C to about 180 C, more preferably from about 45 C t o about 130 C, and most prefera bly

from about 60 C t o about 80 C. Preferred amorphous COCs which are commercially availa ble include

grades 9506 and 8007, and particularly grade 8007F-04 from TOPAS. Details and property information

for these materials are set forth below in Tables 2 and 3. Additional examples of commercially availa ble

COCs which can be used in the barrier films are presented in Tables 4-6.

Table 2 - Grade 9506 Cyclic Olefin Copolymer From TOPAS



Table 3 - Grade 8007F-04 Cyclic Olefin Copolymer From TOPAS



Table 4 - Grade 6017S-04 Cyclic Olefin Copolymer from TOPAS

Property Value Unit Test Standard

Physical Properties

Density 1020 kg/m 3 ISO 1183

Melt volume rate (MV ) 1.5 cm3/10 min ISO 1133

MVR test temperatu re 260 °C ISO 1133

MVR test load 2.16 kg ISO 1133

Water absorption (23°C-sat) 0.01 % ISO 62

Mechanical Properties

Tensile mod ulus (1 mm/min) 3000 M Pa ISO 527-2/1A

Tensile stress at break (5 mm/min) 58 M Pa ISO 527-2/1A

Tensile strain at break (5 mm/min) 2.4 % ISO 527-2/1A

Charpy impact strength @ 23°C 15 KJ/m 2 ISO 179/leU

Charpy notched impact strength @ 23°C 1.6 KJ/m 2 ISO 179/leA

Thermal Properties

Glass transition temperature (10°C/min) 178 °C ISO 11357-1,-2,-3

DTUL @ 0.45 M PA 170 °C ISO 75-1, -2

Vicat softening temperature B50 (50°C/h 50N) 178 °C ISO 306

Flamma bility @ 1.6 mm nom. thickn. HB Class UL94

thickness tested (1.6) 1.6 mm UL94

UL recognition (1.6) UL - UL94

Electrical Properties

Relative permittivity at 1-10 kHz 2.35 - IEC 60250

Relative permittivity at 1 GHz 2.3 - IEC 60250

Dissipation factor at 1 GHz 7.0E-05 - IEC 60250

Volume restivity >1E14 ohm-m IEC 60093

Comparative tracking index CTI >600 - IEC 60112

Optical Properties

Deg. of light transmission 91 % ISO 13468-2

Refractive index 1.53 - ISO 489



Table 5 - Grade 6015S-04 Cyclic Olefin Copolymer from TOPAS

Property Value Unit Test Standard

Physical Properties

Density 1020 kg/m 3 ISO 1183

Melt volume rate (MV ) 4.0 cm3/10 min ISO 1133

MVR test temperatu re 260 °C ISO 1133

MVR test load 2.16 kg ISO 1133

Water absorption (23°C-sat) 0.01 % ISO 62

Mechanical Properties

Tensile mod ulus (1 mm/min) 3000 M Pa ISO 527-2/1A

Tensile stress at break (5 mm/min) 60 Mpa ISO 527-2/1A

Tensile strain at break (5 mm/min) 2.5 % ISO 527-2/1A

Charpy impact strength @ 23°C 15 KJ/m 2 ISO 179/leU

Charpy notched impact strength @ 23°C 1.6 KJ/m 2 ISO 179/leA

Thermal Properties

Glass transition temperature (10°C/min) 158 °C ISO 11357-1,-2,-3

DTUL @ 0.45 M PA 150 °C ISO 75-1, -2

Vicat softening temperature B50 (50°C/h 50N) 156 °C ISO 306

Flamma bility @ 1.6 mm nom. thickn. HB Class UL94

thickness tested (1.6) 1.6 mm UL94

UL recognition (1.6) UL - UL94

Electrical Properties

Relative permittivity at 1-10 kHz 2.35 - IEC 60250

Relative permittivity at 1 GHz 2.3 - IEC 60250

Dissipation factor at 1 GHz 7.0E-05 - IEC 60250

Volume restivity >1E14 ohm-m IEC 60093

Comparative tracking index CTI >600 - IEC 60112

Optical Properties

Deg. of light transmission 91 % ISO 13468-2

Refractive index 1.53 - ISO 489



Table 6 - Grade 5013X14 Cyclic Olefin Copolymer from TOPAS

[0036] If one or more amorphous COCs are used in combination with the semi-crystalline COC, it is

preferred that the weight proportion of the semi-crystalline COC range from about 1% t o about 99%,

more prefera bly from about 5% t o about 75%, and most prefera bly from about 5% t o about 50%, based

upon the total weight amount of COCs in the barrier layer. However, it will be appreciated that the



su bject matter includes barrier layers with less than 1% semi-crystalline COC, and greater than 99%

semi-crystalline COC.

[0037] For certain applications, it may be preferred to utilize a COC having elastomeric properties.

As will be appreciated, elastomers exhibit a property of viscoelasticity or as commonly referred,

elasticity. Elastomers typically have a relatively low Young's modulus and a high yield strain as compared

to most other materials. It is contemplated that an elastomeric COC could be used in the various

embodiments described herein. Reported information for an elastomeric COC from TOPAS indicates that

the COC elastomers have a tensile modulus of about 4,412 N/cm 2 and elongation at break greater tha n

450 %. In addition, the elastomeric COC exhibits relatively low dielectric properties compara ble t o

certain fluoroelastomers, thereby providing excellent electrical insulation performance. Furthermore,

the material is reported to maintain ductility at temperatures below -80°C. The noted elastomeric COC

also reportedly exhibits a Shore A hardness of 89.

[0038] In certain other embodiments, it is preferred to utilize ethylene vinyl alcohol (EVOH) in the

polymeric barrier film. Specifically, the EVOH may be incorporated in the layer(s) comprising COC,

and/or be provided in one or more separate layers proximate the COC-containing layer(s) in the barrier

film. Ethylene vinyl alcohol, commonly abbreviated EVOH, is a formal copolymer of ethylene and vinyl

alcohol. Because the latter monomer mainly exists as its tautomer acetaldehyde, the copolymer is

prepared by polymerization of ethylene and vinyl acetate t o produce the ethylene vinyl acetate (EVA)

copolymer followed by hydrolysis. EVOH is typically used t o provide barrier properties, primarily as an

oxygen barrier for improved food packaging shelf life and as a hydrocarbon barrier for fuel tanks. EVOH

is typically coextruded or laminated as a thin layer between card board, foil, or other plastics. EVOH

copolymer is traditionally defined by the mole percent ethylene content. Lower ethylene content

grades have higher barrier properties, and higher ethylene content grades have lower temperatures for

extrusion. Additional information as t o preferred aspects of EVOH used in the films of the su bject

matter are described in greater detail herein.

Multilayer Barrier

[0039] The present su bject matter also provides multilayer films for use in medical applications and

in particular, for ostomy applications. As will be appreciated, an important characteristic for such films

is preventing or at least significantly reducing transmission of odors through the film, and particularly

reducing transmission of skatole or 3-methylindole through the film. Another important characteristic

for such films is that the films be relatively quiet and not emit excessive noise upon deflecting or



movement of the film. A preferred multilayer barrier construction uses one or more barrier layers that

include a semi-crystalline cyclic olefin copolymer (COC) and in com bination with one or more flexible

support layers. Another preferred multilayer barrier construction includes one or more barrier layers

that include ethylene vinyl alcohol in conjunction with one or more layers which include a semi-

crystalline COC. In other embodiments, the preferred multilayer barrier construction includes one or

more of the previously noted aspects in further com bination with an inner layer containing one or more

antimicrobial agents.

[0040] Certain multilayer barrier films of the present su bject matter are generally as set forth

below.

Table 7 - Preferred Embodiment
Barrier Film

Layer Description Thickness

A F Weldable Polymers, up t o 20% Antiblock, and Slip Masterbatch 5-20%

B At least one Polyolefin Elastomer or Blends Thereof 0-25%

C At least one Polyolefin Elastomer or Blends Thereof 0-25%

D Blends of COC with up t o 20% tie component; 4-12%
Prefera bly Blends Comprising
50% - 75% TOPAS 8007 and
50% - 25% TOPAS E-140 (weight percent)

E EVOH; Prefera bly 38% - 48% (mole percent) grade 5-10%

F Blends of COC with up t o 20% tie component; 4-12%

Prefera bly Blends Comprising
50% - 75% TOPAS 8007 and
50% - 25% TOPAS E-140 (weight percent)

G At least one Polyolefin Elastomer or Blends Thereof 0-25%

H Blends of materials of Layer G and Layer 1in a ratio of from 50% t o 80% 5-30%
(by weight) of Layer 1;

and optionally up to 20% of tie component

1 RF Welda ble Polymers, up t o 20% Antiblock, and Slip Masterbatch, and 5-30%
up t o 20% Antimicrobial Masterbatch



Table 8 - Preferred Embodiment
Barrier Film

Layer Description Thickness

A RF Welda ble Polymers, up to 20% Antiblock, and Slip Masterbatch 5-20%

B At least one Polyolefin Elastomer or Blends Thereof 0-25%

C At least one Polyolefin Elastomer or Blends Thereof 0-25%

D Blends of COC with up to 20% tie component; 4-12%
Prefera bly blends comprising
75% - 95% TOPAS 9506 and
25% - 5% TOPAS E-140 (weight percent)

E EVOH; Prefera bly 38% - 48% (mole percent) grade 5-10%

F Blends of COC with up to 20% tie component; 4-12%
Prefera bly blends comprising
75% - 95% TOPAS 9506 and
25% - 5% TOPAS E-140 (weight percent)

G At least one Polyolefin Elastomer or Blends Thereof 0-25%

H Blends of materials of Layer G and Layer 1in a ratio of from 50% t o 80% (by weight) 5-30%
of Layer 1;

and optionally up t o 20% of tie component

1 RF Welda ble Polymers, up to 20% Antiblock, and Slip Masterbatch, and up t o 20% 5-30%
Antimicrobial Masterbatch

Table 9 - Preferred Embodiment
Barrier Film

Layer Description Thickness

A RF Welda ble Polymers, up to 20% Antiblock, and Slip Masterbatch 5-20%

B At least one Polyolefin Elastomer or Blends Thereof 0-25%

C At least one Polyolefin Elastomer or Blends Thereof 0-25%

D Blends of COC with up to 20% tie component; 4-12%
Prefera bly blends comprising
75% - 95% TOPAS 8007 and
25% - 5% TOPAS E-140 (weight percent)

E EVOH; Prefera bly 38% - 48% (mole percent) grade 5-10%

F Blends of COC with up to 20% tie component; 4-12%
Prefera bly blends comprising
75% - 95% TOPAS 8007 and
25% - 5% TOPAS E-140 (weight percent)

G At least one Polyolefin Elastomer or Blends Thereof 0-25%

H Blends of materials of Layer G and Layer 1in a ratio of from 50% t o 80% (by weight) 5-30%
of Layer 1;

and optionally up t o 20% of tie component

1 RF Welda ble Polymers, up t o 20% Antiblock, and Slip Masterbatch, and up t o 20% 5-30%
Antimicrobial Masterbatch



[0041] The only difference between the preferred em bodiment barrier films of Tables 7, 8 and

9 is the composition of layers D and Fwhich contain blends of COCs.

[0042] Layer A is the outermost layer and prefera bly comprises ethylene vinyl acetate (EVA)

having a vinyl acetate molar content of 12% t o 28%. Layer A also contains a masterbatch of slip and

antiblock agents. The masterbatch prefera bly is SAB1220 NG masterbatch (A. Schulmann product)

added at 20% by weight. The masterbatch contains 8% slip and 12% antiblock agents. In certain

embodiments, layer A may be provided in a nonwoven form. Layer A is prefera bly comprised of

polymeric materials suita ble for welding and particularly for RF welding. Examples of RF welda ble

polymers include but are not limited t o ethylene vinyl acetate (EVA) and ethylene butyl acrylate (EBA)

[0043] Layer B comprises one or more polyolefin elastomers. Examples of preferred polyolefin

elastomers include but are not limited t o VERSI FY 2300, VERSIFY DE2400, ENGAGE 8150, AFFIN ITY

8100G, INFUSE 9000, NOTIO P, and/or VISTAMAXX or blends thereof. Additional representative

examples of suita ble polyolefin elastomers are provided herein. VERSIFY 2300 is a polyolefin elastomer

(POE), and specifically, a propylene-ethylene copolymer availa ble from Dow Chemical. AFFIN ITY 8100G

is a polyolefin elastomer and is believed t o be a saturated ethylene-octene copolymer, and is availa ble

from Dow Chemical. IN FUSE 9000 is an olefin block copolymer and is believed t o be an ethylene-octene

block copolymer, and is availa ble from Dow Chemical.

[0044] Layers C and G each comprises one or more polyolefin elastomers. Prefera bly, the material

of Layers C and G is selected so as t o match the material of layer B. Thus, if layer B is VERSI FY 2300, then

the material for layers C and G is also VERSIFY 2300. Alternatively, if layer B is INFUSE 9000, then the

material for layers C and G is also INFUSE 9000. However, it will be appreciated that the su bject matter

includes the use of other polyolefin elastomers in one or both of layers C and G which are different than

the polyolefin elastomer(s) used in layer B.

[0045] Each of layers D and F contains an amorphous COC. Layers D and F primarily function as

odor barrier layers. Prefera bly, two grades of amorphous COC from TOPAS, grade 9506F and/or grade

8007, may be used. The Tg of grade 8007 is believed t o be 78 C. The Tg of grade 9506 is believed t o be

65 C. In the preferred em bodiment barrier films, a semi-crystalline COC elastomer is used, and is

availa ble from TOPAS under the designation E-140. The E-140 COC has a density of 0.94 g/cm 3 and a

comonomer content of about 12% norbornene. The melting point of the E-140 material is about 84 C

and the material has a glass transition temperature of about 6 C. An effective amount of a tie

component can be used in each of these layers. The tie material is prefera bly BYN EL E418, availa ble



from Du Pont. That material is described as anhydride-modified EVA, and is believed t o be maleic

anhydride grafted EVA polymer.

[0046] Layer E is ethylene vinyl alcohol (EVOH) available from EVAL Americas, a business unit of

Kuraray. Prefera bly, the EVOH used in layer E includes 25 t o 50 mole % ethylene, more prefera bly, 32 t o

48 mole % ethylene, and most prefera bly 38 t o 44 mole % ethylene. Examples of suita ble grades of

EVOH include but are not limited to SP292 or E-171 availa ble from Kuraray.

[0047] Layer H prefera bly comprises a blend of materials used in layers G and I, and optionally up

t o 20% by weight of a tie component. The blend of materials G and I can be prepared by combining the

materials used in those layers in a weight ratio of from about 1:99 t o about 99:1, respectively. The total

amount of the materials used in layer H is prefera bly from 50% t o 80% by weight of the weight of layer I.

[0048] Layer I prefera bly comprises one or more polymeric materials suita ble for welding and

particularly for F weld ing. Examples of RF welda ble polymers include those described in conjunction

with layer A. Layer I may also comprise up t o 20% of one or more antimicrobial agents and typically

provided in the form of an antimicrobial masterbatch.

[0049] The preferred embodiment film constructions are believed to exhibit several advantages

over currently known ostomy films. The preferred films are halogen-free and avoid the use of

polyvinylidene chloride (PVDC). The preferred films are quieter and exhibit significantly less "rustle".

And, the preferred films appear t o exhibit superior odor blocking characteristics. The film constructions

may be transparent or contain coloring agents.

[0050] Figure 1 is a schematic illustration of a preferred embodiment multilayer barrier assembly

100 in accordance with the present su bject matter. The multilayer assembly 100 comprises an outer

layer 10 defining an outer face 2, a first flexible support layer 20, a second flexible support layer 30, a

first moisture and odor barrier layer 40, a secondary barrier layer 50 for reducing transmission of

oxygen, a second moisture and odor barrier layer 60, a third flexible support layer 70, a fourth flexible

support layer 80, and an inner antimicrobial layer 90 defining an inner face 92 for contacting a microbe

containing medium. Tables 7-9 describe preferred embodiment multilayer films and properties and

materials for each of the layers 10, 20, 30, 40, 50, 60, 70, 80, and 90. These layers are designated as

layers A, B, C, D, E, F, G, H, and I respectively in Tables 7-9.

[0051] The total thickness of the preferred multilayer films is 2 mils or greater.

[0052] Referring again t o Figure 1, layer 10 is the outermost layer and prefera bly comprises

ethylene vinyl acetate (EVA) having a vinyl acetate content of preferably about 18% or blends of 50% of

EBA 30% and 50% of EVA (12 t o 28 mole %). Layer 10 also optionally contains a masterbatch of slip and



antiblock (AB) agents. The masterbatch is prefera bly SAB1220 NG masterbatch availa ble from A.

Schulman, added at about 20% by weight. The masterbatch contains 8% slip and 12% antiblock agents.

It will be appreciated, however, that a wide array of other slip agents and/or antiblock agents could be

used. Non-limiting examples of other slip agents include primary and secondary amide slip agents,

polydimethyl siloxane and its copolymers, polywax slip agents, and other like agents. Non-limiting

examples of other antiblock agents include inorganic fillers such as talc, calcium carbonate, clay and the

like; and polymeric agents such as low density polyethylene (LDPE), highly branched low density

polyethylene, and other compara ble components. In certain embodiments, effective amounts of

ethylene butyl acrylate (EBA) can be included in layer 10. Optionally, an effective amount of a tie

component can be used in this layer. If a tie component is used in layer 10, the material is prefera bly

anhydride (M.A.) modified. An example of such a material is BYNEL E418, availa ble from Du Pont. That

material is described as anhydride-modified EVA, and is believed t o be maleic anhydride grafted EVA

polymer. Another example is PLEXA from Equistar which may include grafted M.A. HDPE, LLDPE, PS, or

PP.

[0053] Layers 20, 30, 70 and 80 are each a flexible support layer. The preferred embodiment

multilayer film prefera bly includes multiple flexible support layers. The su pport layers provide bulk,

strength, softness, and cohesiveness to the resulting multilayer assem bly. In certain multilayer

configurations, the one or more flexible support layers serve to dampen noise that might otherwise be

emitted upon deformation or movement of the film. These layers prefera bly comprise one or more

polyolefins, plastomers, styrene elastomers, and/or com binations thereof. Prefera bly, the flexible

support layers such as layers 20, 30, 70, and 80 comprise one or more polymers having a relatively low

density of from about 0.75 t o about 1.10 g/cm 3, more prefera bly from about 0.85 to about 1.01 g/cm 3,

and more preferably from about 0.860 t o about 0.95 g/cm 3. Prefera bly, the polyolefins in the support

layers such as layers 20, 30, 70 and 80 have a melt flow index (M l) of from about 0.1 t o about 1000 g/10

min, and more prefera bly from about 0.5 t o about 100 g/10 min. Prefera bly, the polyolefins used in the

support layer(s) such as layers 20, 30, 70, and 80, include an ethylene based polymer with one or more

alkyl comonomer(s) selected from the family of propylene, butylene, hexene, octene, and the like. The

polyolefin can be a random copolymer or a block copolymer. In certain em bodiments, it may be

preferred to utilize one or more plastomer(s) in the support layer(s) such as layers 20, 30, 70, and 80. A

plastomer is a polyolefin elastomer. A preferred plastomer is a propylene based plastomer having an

alkyl comonomer in the family of ethylene, butylene, hexene, octene and the like. The noted plastomer

can be a random copolymer or a block copolymer.



[0054] As noted, the flexible supports in the preferred multilayer constructions utilize a low density

polyolefin and prefera bly, a polyolefin elastomer. A wide array of commercially availa ble polyolefin

elastomers can be used for one or more of the flexible support layers. Representative preferred

examples of such materials include KRATON™ D1164P and G2832 availa ble from Kraton Polymers US,

LLC of Houston, TX; DOW AFFI NITY™ DG8200 and DOW ENGAGE™ such as EG8100 and EG8150; DOW

VERSI FY™ 3200, DE2400, 2400 and 3000; and DOW IN FUSE™ such as INFUSE 9000 from Dow Chemical

Corp. of M idland, M l; DYNAFLEX™ G2755 from GLS Corp. of McHenry, IL; SEPTON™ 2063 2004 AND 7311

from Kuraray of Tokyo, Japan; and VISTAMAXX™ VM 1100 from ExxonMobil Chemical Co. of Houston, TX.

Another preferred commercially availa ble material for any of layers 20, 30, 70 and/or 80 is an elastomer

material availa ble from Mitsui Chemicals under the designation

NOTIO ™. A preferred grade is NOTIO™ PN 2070. Table 10 set forth below presents representative

modulus, tear strength, and density values for films made using various specific grades of these

materials.

Table 10 - Su mmary of Modulus, Tear Strength and Density

[0055] Generally, a particular com bination of properties is desired for the film material forming the

flexible support(s) in the preferred ostomy multilayer film summarized in Tables 7-9. A relatively low

modulus should contribute t o lower noise. Tear strength shou ld be relatively high. Density may also be

important. Typically, preferred films exhibit a 2% secant tensile modulus of less than about 500 M Pa for

M D and less than about 500 M Pa for TD; a spencer impact of at least about 1500 g; a tensile elongation

at break greater than 200%; and a density of less than 1.1 g/cm 3. Prefera bly, preferred films exhibit a

modulus of less than or equal t o about 450 M Pa for M D and less than or equal t o about 450 M Pa for TD;

a spencer impact of at least or about 1000 grams; and a density of less tha n or equal t o 1.0 g/cm 3.



These com binations of properties for the materials forming the flexible su pports, e.g. layers 20, 30, 70,

and 80 in the preferred multilayer construction (i.e. layers B, C, G, and H in Tables 7-9), have been found

to provide a favora ble com bination of properties and promote ease of processing. However, the su bject

matter includes the use of suita ble materials exhibiting only some of these properties. It will also be

understood that the su bject matter includes films exhibiting different properties. For example, it is

contemplated that fully formed films would exhibit modulus values less than these values, and/or

spencer impact values that are greater than these values. The preferred materials of the group of

commercially availa ble materials listed in Table 10 are Exxon VISTAMAXX™ and Dow AFFIN ITY™,

VERSI FY™, IN FUSE™ and ENGAGE™. It will be appreciated that the present su bject matter multilayer

barrier constructions are not limited to the use of these particular elastomers.

[0056] In certain versions of the su bject matter, it is preferred to utilize one or more styrenic

elastomers in one or more of the support layers, such as layers 20, 30, 70, and 80 (i.e. layers B, C, G, and

H in Tables 7-9). The one or more styrenic elastomers can be used exclusively or in com bination with

one or more polyolefins and/or polyolefin elastomers. An example of a commercially availa ble styrenic

elastomer is the previously noted SEPTON™ material. In certain embodiments, it may be preferred to

incorporate acrylonitrile butadiene styrene (ABS) in one or more of the support layers.

[0057] One or more of layers 20, 30, 70 and 80 may also comprise ethylene butyl acrylate (EBA). A

variety of different grades of EBA can be used, however, a commercially availa ble grade under the

designation LOTRYL 30 BA 02 from Arkema has been identified as providing desired characteristics. It is

also contemplated that effective amounts of ethylene vinyl acetate (EVA) for example having a vinyl

acetate content of about 18% or higher, can also be included in one or more of the layers 20, 30, 70, and

80. Although EBA or other acrylate, or EVA can be incorporated in any of the layers 20, 30, 70 and/or

80, it is preferred t o incorporate EBA in layer 80. If EBA or EVA is incorporated in one or more layers

such as layer 80, it is preferred to incorporate the EVA or EBA at a weight ratio of about 99% t o about

50% with from about 1% t o about 50% of polyolefin elastomer(s), i.e. plastomer(s). Most prefera bly, if

EBA or EVA is used in layer 80, it is preferred to utilize about 60% of that material based upon the total

weight of components in that layer.

[0058] In addition, one or more of layers 20, 30, 70, and 80 may also comprise a tie component.

The tie component may be as previously described, and is preferably BYNEL CXA 410E710 from Du Pont.

Although the su bject matter is not limited t o any particular concentration of the tie component in any of

the noted layers, a proportion of up to about 20% based upon the total weight of the respective layer is



useful. As noted in Tables 7-9, in certain em bodiments it is particularly preferred t o include about 20%

of a tie component in certain layers.

[0059] The barrier layer 50 is primarily for reducing transmission of oxygen and/or water,

prefera bly comprises EVOH. The EVOH is incorporated at nearly any effective concentration, however

typical concentrations range from about 40% t o about 100%, prefera bly from about 50% t o about 80%,

and most prefera bly from about 60% t o about 70%. In the preferred em bodiment multilayer assem bly

of Tables 7-9, layer E includes 100% of EVOH. Layer 50 in Figure 1 and/or layer E in Tables 7-9 preferably

comprises ethylene vinyl alcohol (EVOH) SP292, E171, and/or G176 availa ble from Eval Americas (also

known as Kuraray). The EVOH prefera bly has an ethylene content of from about 25% t o about 50%,

more prefera bly from about 32% t o about 48%, and most prefera bly from about 34% t o about 48%. In

the em bodiment detailed in Tables 7-9, the EVOH used in layer E has an ethylene content of 44%. As

will be understood, these values are molar percents, i.e., the molar proportion of ethylene in the

ethylene vinyl alcohol material used. Furthermore, one or more materials such as nylons, and/or nano-

l led nylon materials could be used as barrier materials. Such barrier materials could be used instead of

EVOH, or in another barrier layer incorporated in the multilayer assemblies.

[0060] It is also contemplated that the barrier layer 50 may comprise one or more cyclic olefin

copolymers instead of or in addition to EVOH. In certain em bodiments, it may be preferred to provide

an odor blocking layer that comprises one or more cyclic olefin copolymers. Although not wishing to be

bound to any particular theory, it is believed that upon incorporation of a cyclic olefin copolymer, the

shape of the norbornene rings in the polymeric matrix tend t o trap or block odor producing molecules

and/or chemical species. The use of one or more cyclic olefin copolymers in a barrier layer may be

particularly desira ble if water vapor transmission rate (WVT ) is not a concern for that layer.

[0061] Each of layers 40 and 60 comprises one or more semi-crystalline cyclic olefin copolymer

(COC). These layers primarily function as odor barrier layers and are as previously described herein. As

noted, the preferred COC is from TOPAS under the designation E-140 and has a density of 0.94 g/cc and

a comonomer content of about 12% t o about 18% norbornene. As previously noted, the E-140 COC is a

semi-crystalline material and has a melting temperature of about 84 5C, a Vicat softening point of about

64°C, and a glass transition temperature of about 6 5C. It is also contemplated that four grades of

amorphous COC from TOPAS, grade 9506F, 5017, 6017, and/or grade 8007, may be blended with the E-

140 grade. A non-limiting representative blend ratio of semi-crystalline COC t o amorphous COC is about

50/50 by weight. The Tg of grade 8007 is 78 ^c. The Tg of grade 9506F is 65 ^c. The one or more COCs

can be used in the moisture or odor barrier layer in nearly any concentration, such as from about 10% t o



about 100%, more prefera bly from about 50% t o about 99%, more preferably from about 65% t o about

95%, more prefera bly from about 70% t o about 90%, and most prefera bly about 80%. The COCs used in

layers 40 and 60 may be same as one another. Alternatively, the COCs used in these layers may be

different from one another.

[0062] One or both of layers 40 and 60 prefera bly also comprise a tie component. Prefera bly, the

tie component is a polymeric resin. The tie component can be used at any effective concentration, such

as from about 1% t o about 40% by weight, prefera bly from about 10% t o about 30% by weight, and

most prefera bly about 20% by weight, based upon the total weight of the respective layer, such as layer

40 or layer 60. In layers 40 and 60, the tie component is prefera bly BYN EL CXA410E710. It is believed

that this is an anhydride modified olefin.

[0063] Layer 90 is an inner layer and preferably includes one or more antimicrobial agents. In the

preferred embodiment layer films listed in Tables 7-9, layer I comprises 80% EBA 30, 20% of a slip and

antiblock masterbatch, and an optional effective amount of a silver ion anti-microbial masterbatch. In

certain versions, the amount of the antimicrobial masterbatch is from about 8% t o about 15%, and more

preferably from about 10% t o about 12%. As previously described with respect to layer 80; in layer 90,

one or both of ethylene vinyl acetate (EVA) and/or ethylene butyl acrylate (EBA) can be used. If EVA is

used, EVA having a vinyl acetate content of about 18% or higher is prefera bly utilized. For the

embodiments shown in Tables 7-9, layer I prefera bly comprises 80% EBA having a butyl acrylate content

of about 30%. In layer 90, 20% by weight of the SAB1220 NG masterbatch is prefera bly used. The

SAB1220 NG masterbatch comprises slip agent(s) and antiblock agent(s) as previously described herein.

In layer 90, the anti-microbial masterbatch is ABACT 422VA from A. Schulmann. However, it is also

contemplated that such anti-microbial masterbatch may be su bstituted with BACTIBLOCK from

Nanobiomatters. The Nanobiomatters antimicrobial is a silver ion on a modified organoclay. If the

BACTI BLOCK masterbatch is used, in certain embodiments it is preferred to incorporate the masterbatch

in the layer at a concentration of about 12%. In certain embodiments, the antimicrobial layer also

preferably comprises one or more seala ble polymers such as metallocene-catalyzed linear low density

polyethylene (LLDPE).

[0064] The preferred em bodiment multilayer barrier film described in Tables 7-9 and

schematically depicted in Figure 1, prefera bly utilizes each of layers 10, 20, 30, 40, 50, 60, 70, 80, and 90

(i.e. layers A, B, C, D, E, F, G, H, and I, respectively) at certain thicknesses. That is, by appropriate

selection of thickness for each layer, the overall thickness of the resulting multilayer barrier is still

relatively thin, yet the film exhibits excellent barrier properties. In certain embodiments, a preferred



ratio of thickness for layers 10, 20, 30, 40, 50, 60, 70, 80, and 90 is 5-20/0-25/0-25/4-12/5-10/4-12/0-

25/5-30/5-30, respectively. Other slight variations in thickness are contemplated. The total thickness of

the three middle layers, i.e. layers 40, 50, and 60, is prefera bly about 34% or less of the total thickness of

the multilayer film. Preferred film thickness for an ostomy application is about 70 to about 100 microns,

but could be thinner or thicker.

[0065] Prefera bly, layers 10, 80 and 90 impart heat seala bility characteristics t o the resulting

multilayer barrier film. Prefera bly, at least the materials selected for these layers render the resulting

multilayer barrier film welda ble and most prefera bly thermally welda ble. Accordingly, at least a portion

of the materials used in layers 80 and/or 90 are polar. This ena bles F welding of the multilayer

assembly. One or more polar materials such as EVA or EBA are provided in the outer layer t o facilitate

RF welding. However, if heat sealing or other thermal means, polar compounds may not be necessary.

Instead, agents such as octene-based PE's, ULDPE (non-polar), and the like can be used.

[0066] It is also contemplated that one or more ionomers and prefera bly zinc ionomers can be

incorporated in any of the layers of the multilayer ba rrier film. For the embodiments depicted in Tables

7-9, one or more ionomers can be incorporated in any of the support layers B, C, G and/or H. Prefera bly

and in certain embodiments, one or more ionomers are included in layer H. It is also contemplated that

one or more ionomers could be included in the secondary barrier layer E containing EVOH. The one or

more ionomers can be used at any effective concentration. However, typically such concentrations

range from about 5% t o about 40%, prefera bly from about 10% t o about 30%, and most prefera bly from

about 15% t o about 20%.

[0067] The present su bject matter includes a wide array of multilayer barrier assemblies and in no

way is limited t o the embodiments depicted in Tables 7-9. For example, in another preferred

embodiment, a multilayer barrier film is provided in which one or more support layer(s) are disposed

between a COC-containing layer and a layer containing EVOH. Representative sequences of layers in

accordance with preferred embodiments of the su bject matter may include:

(0 COC/Support/EVOH/Support/COC,

(ii) COC/Support/EVOH/Support,

(iii) Support/EVOH/Support/COC,

(iv) COC/EVOH/Support/COC,

(v) COC/Support/EVOH/COC,

(vi) COC/Support/EVOH,

(vii) Support/EVOH/COC,



(viii) COC/EVOH/Support, and

(ix) Support/COC/EVOH.

Again, it is t o be understood that in no way is the su bject matter limited to any of the particular layer

sequences noted herein. Moreover, it will also be appreciated that the su bject matter includes one or

more additional layers included or otherwise incorporated in the representative examples (i) - (ix) such

as for instance, outer face layers and/or inner layers which may optionally include antimicrobial agents.

The su bject matter also includes multilayer assemblies having less than a total of nine layers as depicted

in Figure 1 and Tables 7-9.

[0068] As stated previously, in addition to barrier properties, it is often desira ble that a polymeric

barrier film not emit noise when deflected, crumpled or otherwise moved or su bjected to flexure. For

example, in ostomy or incontinence applications, it is desira ble that the ostomy or incontinence bag not

emit noise. As will be appreciated, such articles are typically worn under a user's clothing so as t o hide

the article from view. Films or polymeric layers that are not quiet tend t o emit undesira ble noise when

the user undergoes motion such as when walking or sitting. In the case of the preferred embodiment

multilayer ba rrier films, the films are significantly quieter than compara ble ostomy films.

[0069] In certain versions of the present su bject matter a multilayer flexible barrier film which

exhibits low noise properties and adapted for use in ostomy applications is provided. The multilayer

films utilize one or more barrier layers, each of which includes at least one COC or other agent including

norbornene. In certain embodiments, the multilayer films utilize a particu lar arrangement of layers in

which the norbornene concentration of the COC-containing layer increases toward the center or middle

layer of the multilayer film, outward. That is, layers with a higher concentration of norbornene are

disposed at or proximate the center of the multilayer film. The center of a multilayer assembly or

laminate as referred to herein is a plane which bisects the la minate into two portions having equal

thickness. This plane is periodically referred to herein as a "central plane". The present su bject matter

includes symmetrical arrangements in which an arrangement of COC-containing layers on one side of

the central plane is the same as an arrangement of COC-containing layers on the other side of the

central plane. The present su bject matter also includes non-symmetrical arrangements of COC-

containing layers in which COC-containing layers on one side and those on the other side of the central

plane are different from one another or their arrangements are different from one another. The

resulting multilayer films exhibit relatively low or reduced levels of noise.



[0070] In still further versions of the present su bject matter, domains of immiscible elastomeric

polymer can also be added to the layer(s) containing COC's or norbornene. The resulting multilayer

films exhibit relatively low or reduced levels of noise.

[0071] In still additional versions of the present su bject matter, a multilayer laminate is provided in

which one or more layers in the laminate which include COC's and/or more particularly, norbornene; are

located within the laminate assembly relatively close to the center of the laminate assembly. This

strategic arrangement of norbornene-containing layers in a multilayer laminate typically results in a

reduction in the distance of the norbornene-containing layer from the center of the multilayer laminate.

The resulting multilayer films exhibit relatively low or reduced levels of noise.

[0072] Use of one or more of the noted strategies of (i) arranging layers in a multilayer laminate

such that concentration of COC's or norbornene in the layer(s) increases in the assembly toward the

center of the assembly; (ii) incorporating domains of immiscible elastomeric polymer in layers

containing COC's or norbornene; and/or (iii) locating layers containing COC's or norbornene relatively

close t o the center of a multilayer laminate; ena ble reductions in the amount of COC's or norbornene in

the overall laminate to achieve a given level of flexibility and/or reduced noise level associated with the

laminate. That is, for a multilayer laminate having one or more layer(s) with COC's and/or norbornene,

increased flexibility and/or reduced noise associated with the laminate can be achieved by one or more

strategies (i)-(iii).

[0073] Any one or more of strategies (i)-(iii) can be accompanied by additional practices of reducing

the thickness of layer(s) containing EVOH and/or layers containing COC's and/or norbornene. Reducing

the thickness of such layers will reduce the extent of odor barrier provided by such layers. The loss in

odor barrier can be compensated or supplemented by displacing all or a portion of a toughening layer

containing a polyolefin elastomer such as a VERSIFY material for example, with a low modulus COC

which includes a relatively elastic COC such as E-140 optionally blended with discontinuous polyolefin

elastomer domains.

[0074] Another multilayer laminate embodiment of the present su bject matter is presented below

in Table 11.



Table 11- Preferred Embodiment Barrier Film

[0075] Referring t o Table 11, layer A is an outermost layer and prefera bly comprises a blend of 50%

ethylene vinyl acetate (EVA) and 50% ethylene butyl acrylate (EBA). The EVA typically has a vinyl acetate

molar content of 12% t o 28%. Layer A also contains a masterbatch of slip and antiblock agents. A

masterbatch containing such as previously described can be used.

[0076] Layer B is a toughening or support layer and includes a majority or entirety of one or more

polyolefin elastomer(s) and in certain version, a propylene-ethylene copolymer such as the previously

noted VERSIFY materials from Dow Chemical. In particular versions, the material is VERSI FY 2300. In

certain versions, the at least one support layer is disposed at a distance from a central plane which is

greater than the distance between the central plane and the COC-containing layer(s).

[0077] Layers C and G are each a blend of COC(s) or agent(s) containing norbornene and one or

more polyolefin elastomers. The blend typically comprises a majority proportion of COC(s) and a

minority proportion of polyolefin elastomers. In certain versions, the blend comprises from about 55%

t o about 75% COC(s) and from about 45% to about 25% polyolefin elastomer(s); and in particular, 70%

COC(s) and 30% COC(s). The COC(s) can include a mixture of two or more COC's such as the previously

noted grades of E-140, 9506, and 8007. A preferred mixture of COC's contains about 75% E-140 and

about 25% 9506 or grade 8007. The polyolefin elastomer(s) can include any of the previously noted

polyolefin elastomers such as but not limited to the VERSIFY materials.

[0078] Layer D and F is each a blend of COC(s) or agent(s) containing norbornene and one or more

polyolefin elastomers. Each of the layers can also optionally include a tie agent. The layers each

typically comprises a majority proportion of COC(s) and a minority proportion of polyolefin elastomers.

In certain versions, the blend comprises from about 55% t o about 75% COC(s) and from about 45% t o

about 25% polyolefin elastomer(s) and tie agent(s). In particu lar, each of layers D and F includes 70% of



a blend of 75% grade 9506 or 8007 and 25% of grade E-140, 20% of a BYN EL tie material, and 10%

polyolefin elastomer. In certain versions, each of layers D and F includes 70% of a blend of 85% grade

9506 or 8007 and 15% of grade E-140, 20% of a BYN EL tie material, and 10% polyolefin elastomer.

[0079] Layer E is ethylene vinyl alcohol (EVOH), and as previously noted, a wide array of different

grades and types of EVOH can be used. Typically, the EVOH used in grade E-171 availa ble from Kuraray.

[0080] Layer H is a blend of F welda ble polymer(s) and polyolefin elastomer(s). In certain

versions, the RF welda ble polymer includes a majority proportion or entirety of ethylene butyl acrylate

(EBA) and a polyolefin elastomer(s) such as the previously noted VERSI FY materials. In a particula r

version of layer H, a blend of 70% ethylene butyl acrylate (EBA) and 30% of VERSIFY 2300 is utilized.

[0081] Layer I includes a blend of one or more RF welda ble polymer(s) and optional antiblock and

slip agents. In certain versions, the RF welda ble polymer is ethylene butyl acrylate (EBA) and a

masterbatch of antiblock and slip agents such as the previously noted SAB masterbatch is used.

[0082] Figure 3 is a schematic illustration of a preferred em bodiment multilayer barrier assembly

300 in accordance with the present su bject matter. The multilayer assembly 300 comprises an outer

layer 310 defining an outer face 302, a first flexible support or toughening layer 320, a first moisture and

odor barrier layer 330, a secondary moisture and odor barrier layer 340, an oxygen barrier 350 for

reducing transmission of oxygen, a third moisture and odor barrier 360, a fourth moisture and odor

barrier 370, a second flexible support or toughening layer 380, and an inner layer 390 containing an RF

welda ble polymer and antiblock and slip agents. The inner layer 390 may also optionally comprise one

or more antimicrobial agents. Figure 3 also illustrates a central plane CP bisecting the laminate 300 into

an upper portion and a lower portion, each having an equal thickness. Figure 3 depicts a multilayer

barrier film having a plurality of layers each including at least one COC. In the particular embodiment

depicted in Figure 3, the concentration of norbornene in each layer of the plurality of layers decreases

with increasing distance from the central plane. The distance is with regard to a direction transverse to

the central plane. The laminate 300 includes an oxygen barrier layer 350 within which the central plane

extends. The arrangement of layers in laminate 300 is such that at least one of the support layers 320,

380 is located at a distance from the central plane greater than the maximu m distance between one of

the plurality of layers containing COC(s) and the central plane. The multilayer laminate 300 also includes

a plurality of barrier layers which include COC's and domains of immiscible elastomeric polymer. For

example, layers 330, 340, 360, and 370 each include one or more COC's and one or more polyolefin

elastomer(s). Prefera bly the polyolefin elastomer is immiscible with respect t o the COC(s) and blended

to result in domains of immiscible elastomeric polymer dispersed throughout the COC material or vice-



versa. In a particular version of the laminate 300, each of the COC-containing layers, e.g. layers 330,

340, 360, and 370 includes a blend of a semi-crystalline COC such as the previously noted grade E-140

and an amorphous grade such as grade 9506 or 8007. In the laminate 300, the blend of COC's in the

outermost layers, i.e. relative to the central plane such as 330, 370, includes a majority proportion of

semi-crystalline COC's and a minority proportion of amorphous COC's. And, in the laminate 300, the

blend of COC's in the innermost layers, i.e. relative to the central plane such as 340, 360, includes a

majority proportion of amorphous COC's and a minority proportion of semi-crystalline COC's. In certain

versions, the laminate of Figure 3 may correspond to the construction shown in Table 11. These various

features, aspects, and details of multilayer laminates provide beneficial properties and characteristics

such as, but not limited to, films having low noise or "rustle" when su bjected to movement or

deformation, improved flexibility, overall attractive aesthetics, and improved processing aspects.

[0083] Another multilayer laminate embodiment of the present su bject matter is presented below

in Table 12.

Table 12 - Preferred Embodiment Barrier Film

[0084] Referring to Table 12, layer A is the outermost layer and comprises a blend of polyolefin

elastomer and antiblock and slip masterbatch. In certain versions, a majority proportion of polyolefin

elastomer such as the previously noted VERSIFY 2300 is used and a minority proportion of antiblock and

slip masterbatch is used, which is commercially availa ble under the designation FSU -105 E from A.

Schulman. In particular, 80% of a polyolefin elastomer such as VERSI FY 2300 and 20% of FSU-105E is

used.

[0085] Layers B and F are each a blend of COC(s) or agents containing norbornene and one or more

polyolefin elastomers. The blend typically comprises a majority proportion of COC(s) and a minority



proportion of polyolefin elastomers. Layers B and F of Table 12 generally correspond to previously

described layers C and G of Table 11.

[0086] Layers C and Eare each a blend of COC(s) or agents containing norbornene and one or more

polyolefin elastomers. Each of the layers typically comprises a majority proportion of COC(s) and a

minority proportion of polyolefin elastomers. Each of the layers can also include a tie agent. In certain

versions, the blend comprises from about 55% t o about 75% COC(s) and from about 45% to about 25%

polyolefin elastomer(s) and tie agent(s). In particular, each of layers C and E includes 70% of a blend of

75 t o 85% grade 9506 or 8007 and 15 t o 25% of grade E140, 20% of a BYNEL tie material, and 10%

polyolefin elastomer. Layers C and E generally correspond to the previously described layers D and F of

Table 11.

[0087] Layer D of Table 12 is ethylene vinyl alcohol (EVOH) and is as previously described layer E of

Table 11.

[0088] Layer G includes a blend of one or more RF weldable polymer(s), polyolefin elastomer(s),

and antiblock and slip masterbatch which can be FSU-105E. In certain versions, layer G includes a blend

of 80% of an RF welda ble polymer and a polyolefin elastomer and 20% of antiblock and slip masterbatch

which can be FSU-105 E. The RF welda ble polymer can for example be ethylene butyl acrylate (EBA) and

the polyolefin elastomer can be the previously noted VERSI FY material. The proportions of RF welda ble

polymer and polyolefin elastomer can be any suita ble proportions. A proportion of 70% RF welda ble

polymer and 30% polyolefin elastomer can be used.

[0089] Figure 4 depicts a seven layer laminate 400 similar t o the previously described nine layer

laminate 300 of Figure 3. The laminate 400 comprises an outer layer 410 defining an outer face 402, a

first moisture and odor barrier layer 420, a secondary moisture and odor barrier 430, an oxygen barrier

440 for reducing transmission of oxygen, a third moisture and odor barrier 450, a fourth moisture and

odor barrier 460, and an inner layer 470. The moisture and odor barrier layers 420, 430, 450, and 460

generally correspond to the previously described moisture and odor barrier layers 330, 340, 360, and

370 of laminate 300 in Figure 3. The outer layer 410 typically includes a polyolefin elastomer and

particularly a propylene-ethylene copolymer such as the previously noted VERSI FY materials. In certain

versions, the material is VERSI FY 2300. The oxygen barrier 440 is similar t o the previously described

oxygen barrier layer 350 of the laminate 300 of Figure 3. The inner layer 470 can include a blend of an

RF welda ble polymer such as ethylene butyl acrylate (EBA) and a polyolefin elastomer such as the

previously noted VERSI FY materials. In certain versions, the material is VERSIFY 2300. The oxygen

barrier 440 is similar t o the previously described oxygen barrier layer 350 of the laminate 300 of Figure



3. The inner layer 470 can include a blend of an RF welda ble polymer such as ethylene butyl acrylate

(EBA) and a polyolefin elastomer such as the previously noted VERSIFY material. In certain versions of

the laminate 400, one or both of the outer layer 410 and the inner layer 470 also includes an antiblock

and slip masterbatch which is commercially availa ble under the designation FSU-105E from A. Schulman.

In certain versions, the laminate 400 of Figure 4 may correspond t o the construction of Table 12.

[0090] Another multilayer laminate em bodiment of the present su bject matter is presented below

in Table 13.

Table 13 - Preferred Embodiment Barrier Film

[0091] Referring t o Table 13, layer A is an outermost layer and comprises a blend of one or more

polyolefin elastomers and a masterbatch containing antiblock and slip agents. Layer A may also include

one or more modifying resins. Optional coloring agents for example dyes, colorants, and/or pigments

may be included in Layer A. Generally, the composition of Layer A includes from about 80% t o about

85% of polyolefin elastomer(s) and optional resin(s), and from about 15% t o about 20% of the noted

masterbatch. The previously noted VERSIFY materials can be used for the polyolefin elastomer and the

masterbatch. The resin may for example be low density polyethylene (LDPE). When one or more resins

are included in conjunction with the polyolefin elastomer(s), a typical weight ratio of the resin t o the

polyolefin elastomer is 3 :2, respectively, however, a wide range of weight ratios can be utilized such as

for example from about 1:10, respectively, t o about 10:1, respectively.

[0092] Layers B and F each include one or more polyolefin elastomers. Although a wide range of

such materials can be used, a typical material is the previously noted VERSIFY 2300 availa ble from Dow

Chemical.

[0093] Layers C and Eare each a blend of COC(s) or agents containing norbornene and one or more

tie agents. It will be noted that each of layers C and E are located relatively close, i.e. immediately



adjacent to, the center of the laminate. Generally, each layer includes a majority proportion of COC(s)

and a minority proportion of tie agent(s). A typical weight proportion of COC(s) in each layer is about

80%. And, a typical weight proportion of the agent(s) in each layer is about 20%. However, it will be

appreciated that the present su bject matter includes a wide variety of proportions and com binations of

components. The COC(s) are typically those previously described herein, and are prefera bly a blend of

amorphous COC(s) and semi-crystalline (or elastic) COC(s). An exemplary com bination of COC(s) is a

blend of about 95% of the previously noted grade 9506 and about 5% of the previously noted grade E-

140. It will be noted that a wide array of weight proportions can be utilized, and that other grades of

COC(s) and/or types of norbornene containing agents could conceiva bly be used.

[0094] Layer D of Table 13 is ethylene vinyl alcohol (EVOH) and is as previously described Layer Eof

Table 11.

[0095] Layer G includes a blend of one or more F welda ble polymer(s), one or more polyolefin

elastomer(s), and antiblock and slip masterbatch. The components can all be as previously described

such as ethylene butyl acrylate (EBA) for the RF weldable polymer, VERSIFY 2300 for the polyolefin

elastomer, and FSU-105 Efor the masterbatch. Generally, the masterbatch constitutes about 20% of the

layer G composition and the RF welda ble polymer and the polyolefin elastomer constitute about 80%. A

typical weight ratio of the RF welda ble polymer to the polyolefin elastomer in the composition of layer G

is about 7:3, respectively. However, a wide array of weight ratios can be used such as from about 1:10,

respectively to about 10: 1, respectively. The laminate of Table 13 exhibits reduced noise levels.

Although not wishing to be bound to any particular theory, this is believed to be due in part t o locating

the layers containing COC's relatively close to the central plane and/or immediately adjacent to the

central layer the of the laminate.

[0096] Figure 5 illustrates a seven layer laminate 500 similar to the previously described seven layer

laminate 400 of Figure 4. The laminate 500 comprises an outer layer 510 defining an outer face, a first

toughening or support layer 520, a first moisture and odor barrier layer 530, an oxygen barrier 540 for

reducing transmission of oxygen, a second moisture and odor barrier layer 550, a second toughening or

support layer 560, and an inner layer 570. The layer 540 is centrally located within the laminate 500 as a

central plane CP of the laminate 500 extends through the layer 540, which in the particular embodiment

under discussion, is also an oxygen barrier layer, defines a first face 542 and an oppositely directed

second face 544. The COC-containing layer 530 is disposed immediately adjacent to the first face 542 of

the central layer. And, the COC-containing layer 550 is disposed immediately adjacent to the second

face 544 of the central layer. This arrangement promotes a low noise characteristic for the laminate



500. The moisture and odor barrier layers 530 and 550 generally correspond t o the previously described

moisture and odor barrier layers 330, 340, 360, and 370 of laminate 300 in Figure 3; and layers 430 and

450 of laminate 400 in Figure 4. The outer layer 510 generally corresponds t o the previously described

outer layer 410 of laminate 400 in Figure 4. The toughening or support layers 520 and 560 generally

correspond t o the layer 320 of laminate 300 in Figure 3. The oxygen ba rrier layer 540 generally

corresponds t o layer 350 in laminate 300 of Figure 3 and layer 440 in laminate 400 of Figure 4. The

inner layer 570 generally corresponds t o the layer 470 of laminate 400 in Figure 4. In certain versions of

the present su bject matter, the laminate 500 may correspond to the construction of Table 13.

[0097] The present su bject matter also provides various methods. In one aspect, the su bject

matter provides a method for forming a polymeric barrier film with excellent barrier properties. The

method generally includes providing a polymeric barrier composition. Examples of such compositions

include those previously described herein. The method also includes forming a film from the polymeric

barrier composition. Extrusion techniques are preferred, however other known methods can be used

for forming films. As explained herein, in certain em bodiments, it is preferred that the at least one

polymeric barrier composition includes a semi-crystalline cyclic olefin copolymer. In other

embodiments, it is preferred that the at least one polymeric barrier composition includes ethylene vinyl

alcohol (EVOH). In many of the embodiments, it is preferred that the polymeric barrier composition is

free of halogens.

[0098] In one method according to the present su bject matter, a method for reducing transmission

of odorous species is provided. The method involves providing a multilayer film having a plurality of

layers each including at least one COC, in which at least one of the layers includes a blend of a semi-

crystalline COC and an amorphous COC. The method also involves positioning the film between a source

of odorous species and a user.

[0099] In another aspect of the present su bject matter, a method for reducing noise produced from

flexure of a multilayer laminate having a plurality of COC-containing layers is provided. The method

comprises arranging the plurality of layers such that the concentration of norbornene in each of the

plurality of layers increases toward a central plane of the laminate as previously described herein. In

still other aspects of techniques for reducing noise, domains of immiscible elastomeric polymer are

formed in at least one of the layers of the plurality of layers as previously described. Additionally, in

these methods, one or more layers of the plurality of layers includes a blend of a semi-crystalline COC

and an amorphous COC.



[00100] The various layers and films can be extruded, coated, or otherwise formed by techniques

known in the art. Co-extrusion techniques can also be utilized. For certain applications in which

increased toughness and/or dura bility are desired, films can be blown.

[00101] The su bject matter further provides methods of using the various compositions, films, and

multilayer assemblies described herein. For example, a method for reducing transmission of odorous

species is provided. The term "odorous species" as used herein refers to molecules or chemical species

which are generally perceived by a user as unpleasant. A non-limiting example of odorous species is

skatole or 3-methylindole. Another non-limiting example of an odorous species is hydrogen sulfide. The

method comprises providing a semi-crystalline cyclic olefin copolymer, prefera bly as described herein.

The method also comprises forming a film which includes the semi-crystalline cyclic olefin copolymer.

And, the method also comprises positioning or placing the film between a source of the odorous species

and a user. This latter operation typically involves forming the film into a container or pouch, or

incorporating the film into such, and then using the container or pouch to hold, store, or collect material

containing the odorous species.

[00102] The preferred embodiment barrier film constructions are believed to exhibit several

advantages over currently known ostomy films. The preferred films are halogen-free and avoid the use

of polyvinylidene chloride (PVDC). The preferred films are relatively quiet and exhibit significantly less

"rustle". And, the preferred films exhibit superior odor blocking characteristics. Furthermore, the

preferred films exhibit a combination of some and prefera bly all of these features. The film construction

may be transparent or contain coloring agents.

[00103] The present su bject matter also provides a wide array of articles using the barrier film(s)

described herein. A non-limiting example of an article using the barriers described herein is an ostomy

pouch. The barrier film(s) and prefera bly the multilayer barrier film(s) described herein can be joined

with one or more other components. For example, in forming an ostomy pouch, a flexible wall

container or pouch is formed from the multilayer films of Tables 7-9 and 11-13. Sealed regions are

formed by thermal welding contacting face regions of the film so as t o form a pouch with an enclosed

interior. One or more outer external protective layers may be applied along the outer face such as face

2 of the assem bly depicted in Figure 1. The external layer(s) can be fabric, nonwoven, or other

materials.

[00104] Figure 2 illustrates a preferred em bod iment ostomy bag or pouch 200 in accordance with

the present su bject matter. The ostomy bag 200 includes one or more walls 240 sealed along an outer

periphery or edge 210 to define a sealed interior accessible through an apertu re 220. A sealing ring or



wafer 230 is prefera bly used to seal the interface between the aperture 220 and a stoma. The wall 240

is prefera bly formed from the multilayer barrier assem bly 100.

[00105] Multilayered barrier assemblies 100, 300, 400, and 500 as described herein are particularly

useful in ostomy pouch applications, where security from odor, integrity of the device, and integrity of

the underlying materials are requirements. Multilayered barrier films 100, 300, 400, and 500 can be die

cut and heat sealed with conventional equipment, and are compatible with cu rrent attachment systems

and ostomy pouch manufacturing practices. Since the multilayered barrier films 100, 300, 400, and 500

are moisture resistant both inside and out, the resulting ostomy pouch is capa ble of being worn during

physical activity and showering. Optionally, with incorporation of a polymeric tempering additive, such

as EVA copolymer, EAA copolymer, polybutylene, polybutylene copolymers, or com binations thereof,

into various layers of the barrier films 100, 300, 400, and 500, the resulting ostomy pouch can be quieter

when wrinkled or rustled during the movements of a wearer of such a pouch. In addition, other useful

articles such as tapes, t ubings, containers, transdermal drug-delivery patches and various packaging

materials can also be formed from the multilayered barrier film 100, 300, 400, and 500. Thus, the

multilayered barrier film 100, 300, 400, and 500 is useful to form or cover a protective environment

from an external environment, such that moisture and/or gases cannot su bstantially pass through to a

degrada ble product contained therein, or a surface covered thereby. For example, the multilayered

barrier film 100, 300, 400, and 500 can be used t o contain a food product or a pharmaceutical product in

a protected environment, into which moisture and/or gases from the external environment cannot

su bstantially pass. Similarly, the multilayered barrier film 100, 300, 400, and 500 can comprise a

transdermal drug delivery patch, or medical tape, or an ostomy pouch, which protects the body of a

mammal, or the waste products generated by the mammal, from degradation due to exposure to

moisture and/or gases in the external environment.

[00106] Articles formed from the multilayered barrier structures need not be limited to nine or

seven layered structures. In addition, these multilayered barrier structures can be further modified for

specialty applications by adding additional layers thereto. For example, a specialty ostomy pouch

comprising a multilayered barrier structure could be formed by laminating a fabric backing of a woven

or nonwoven material (not shown) t o a surface of the ostomy pouch. This fabric backing would serve to

provide a soft layer against a wearer's skin, and thus make the ostomy pouch more comforta ble and

non-clinging.

[00107] A fabric backing could be applied to the multilayered barrier structure in a number of

different ways. For example, a layer of a nonwoven material, formed from a polymer such as



polypropylene, could be affixed to the multilayered barrier structure 100 by an intervening adhesive

layer.

[00108] As an alternative, a fabric backing could be applied t o the multilayered barrier structure 100,

300, 400, and 500 by affixing a web of melt blown microfibers thereto. For example, melt blown

polymer microfibers could be hot melt extruded from a die into a high velocity air stream, and onto a

surface of the multilayered barrier structure.

[00109] Many other benefits will no dou bt become apparent from future application and

development of this technology.

[00110] All patents, applications, standards, and articles noted herein are hereby incorporated by

reference in their entirety.

[00111] It will be understood that any one or more feature or component of one embodiment

described herein can be combined with one or more other features or components of another

embodiment. Thus, the present su bject matter includes any and all combinations of components or

features of the embodiments described herein.

[00112] As described hereina bove, the present su bject matter overcomes many problems associated

with previous strategies, systems and/or devices. However, it will be appreciated that various changes

in the details, materials and arrangements of components, which have been herein described and

illustrated in order to explain the nature of the present su bject matter, may be made by those skilled in

the art without departing from the principle and scope of the claimed su bject matter, as expressed in

the appended claims.



WHAT IS CLAIMED IS:

1. A barrier film comprising:

a blend of cyclic olefin copolymers (COC) wherein the blend includes a semi-crystalline cyclic

olefin copolymer (COC), and the total norbornene concentration in the barrier film is from about 12% t o

about 60% by mole based upon the total moles of COCs in the blend.

2. The barrier film of claim 1 wherein the total norbornene concentration in the barrier

film is from about 15% t o about 55% by mole.

3. The barrier film of any one of claims 1-2 wherein the semi-crystalline COC has a melting

temperature of from about 70°C t o about 120°C.

4. The barrier film of any one of claims 1-3 wherein the semi-crystalline COC has a melting

temperature of from about 75°C t o about l l C.

5. The barrier film of any one of claims 1-4 wherein the semi-crystalline COC has a glass

transition temperature of from about -20°C t o about 20°C.

6. The barrier film of any one of claims 1-5 wherein the semi-crystalline COC has a glass

transition temperature of from about -19°C t o about 15°C.

7. The barrier film of any one of claims 1-6 wherein the semi-crystalline COC has a

norbornene content of from about 5% t o about 25% by mole.

8. The barrier film of any one of claims 1-7 wherein the semi-crystalline COC has a

norbornene content of from about 10% t o about 20% by mole.

9. The barrier film of any one of claims 1-8 further comprising at least one amorphous

COC.



10. The barrier film of claim 9 wherein the amorphous COC has a glass transition

temperature of from about 33°C t o about 180°C.

11. The barrier film of claim 10 wherein the amorphous COC has a glass transition

temperature of from about 45°C t o about 130°C.

12. The barrier film of claim 11 wherein the amorphous COC has a glass transition

temperature of from about 60°C t o about 80°C.

13. The barrier film of any one of claims 9-12 wherein the weight percent of the semi-

crystalline COC is in a range of from about 1% t o about 99% based upon the total weight of COCs in the

film.

14. The barrier film of any one of claims 9-13 wherein the weight percent of the semi-

crystalline COC is in the range of from about 5% t o about 75% based upon the total weight of COCs in

the film.

15. The barrier film of any one of claims 9-14 wherein the weight percent of the semi-

crystalline COC is in the range of from about 5% t o about 50% based upon the total weight of COCs in

the film.

16. An article comprising the barrier film of any one of claims 1-15.

17. The article of claim 16 wherein the article is an ostomy pouch.

18. A barrier film comprising:

a semi-crysta lline cyclic olefin copolymer (COC) having a melting temperature (Tm) of from

about 70 C to about 120 C, a glass transition temperature (Tg) of from about -20 C to about 20 C,

and a norbornene content of from about 5% t o about 25% by mole.

19. The barrier film of claim 18 wherein the semi-crystalline COC has a melting temperature

of from about 75°C t o about 110°C.



20. The barrier film of any one of claims 18-19 wherein the semi-crystalline COC has a

melting temperature of from about 80°C t o about l O C.

21. The barrier film of any one of claims 18-20 wherein the semi-crystalline COC has a glass

transition temperature of from about -19°C t o about 15°C.

22. The barrier film of any one of claims 18-21 wherein the semi-crystalline COC has a glass

transition temperature of from about -17°C t o about 10°C.

23. The barrier film of any one of claims 18-22 wherein the semi-crystalline COC has a

norbornene content of from about 10% t o about 20% by mole.

24. The barrier film of any one of claims 18-23 wherein the semi-crystalline COC has a

norbornene content of from about 12% t o about 18% by mole.

25. The barrier film of any one of claims 18-24 further comprising at least one amorphous

COC.

26. The barrier film of claim 25 wherein the amorphous COC has a glass transition

temperature of from about 33°C t o about 180°C.

27. The barrier film of claim 26 wherein the amorphous COC has a glass transition

temperature of from about 45°C t o about 130°C.

28. The barrier film of claim 27 wherein the amorphous COC has a glass transition

temperature from about 60°C t o about 80°C.

29. The barrier film of any one of claims 25-28 wherein the weight percent of the semi-

crystalline COC is in a range of from about 1% t o about 99% based upon the total weight of COCs in the

film.



30. The barrier film of any one of claims 25-29 wherein the weight percent of the semi-

crystalline COC is in the range of from about 5% t o about 75% based upon the total weight of COCs in

the film.

31. The barrier film of any one of claims 25-30 wherein the weight percent of the semi-

crystalline COC is in the range of from about 5% t o about 50% based upon the total weight of COCs in

the film.

32. An article comprising the barrier film of any one of claims 18-31.

33. The article of claim 32 wherein the article is an ostomy pouch.

34. A multilayer barrier film comprising:

at least one layer includ ing a blend of cyclic olefin copolymers (COC) wherein the blend includes

a semi-crystalline cyclic olefin copolymer (COC), and the total norbornene concentration in the layer is

from about 12% t o about 60% by mole based upon the total moles of COCs in the layer.

35. The multilayer barrier film of claim 34 wherein the total norbornene concentration in

the layer is from about 15% t o about 55% based upon the total moles of COCs in the layer.

36. The multilayer barrier film of any one of claims 34-35 wherein the at least one layer

includes (i) a first layer including a semi-crystalline cyclic olefin copolymer (COC), and (ii) a second layer

including a semi-crystalline cyclic olefin copolymer.

37. The multilayer barrier film of claim 36 wherein the semi-crystalline cyclic olefin

copolymer in the first layer is the same as the semi-crystalline cyclic olefin copolymer in the second

layer.

38. The multilayer barrier film of any one of claims 34-37 further comprising a secondary

barrier layer including ethylene vinyl alcohol (EVOH).



39. The multilayer barrier film of claim 38 wherein the ethylene vinyl alcohol has an

ethylene content of from about 25% to about 50% by mole.

40. The multilayer barrier film of claim 39 wherein the ethylene vinyl alcohol has an

ethylene content of from about 32% to about 48% by mole.

41. The multilayer barrier film of claim 40 wherein the ethylene vinyl alcohol has an

ethylene content of from about 34% to about 48% by mole.

42. The multilayer barrier film of any one of claims 34-41 wherein the at least one layer

including the semi-crystalline cyclic olefin copolymer also includes at least one amorphous cyclic olefin

copolymer.

43. The multilayer barrier film of any one of claims 34-42 further comprising:

at least one flexible support layer including one or more polymers selected from the group

consisting of styrenic elastomers, polyolefins, and polyolefin elastomers and combinations thereof.

44. The multilayer barrier film of claim 43 wherein the one or more polymers has a density

of from about 0.75 to about 1.10 g/cm 3.

45. The multilayer barrier film of claim 44 wherein the one or more polymers has a density

of from about 0.85 t o about 1.01 g/cm 3.

46. The multilayer barrier film of claim 45 wherein the density is from about 0.860 to about

0.95 g/cm 3.

47. The multilayer barrier film of any one of claims 43-46 wherein the one or more polymers

has a melt flow index of from about 0.1 to about 1,000 g/10 min.

48. The multilayer barrier film of claim 47 wherein the one or more polymers has a melt

flow index from about 0.5 to about 100 g/10 min.



49. The multilayer barrier film of any one of claims 34-48 further comprising:

an inner antimicrobial layer including at least one antimicrobial agent.

50. An article comprising the multilayer barrier film of any one of claims 34-49.

51. The article of claim 50 wherein the article is an ostomy pouch.

52. A multilayer barrier film comprising:

at least one layer including semi-crystalline cyclic olefin copolymer (COC) having a melting

temperature (Tm) of from about 70 C to about 120 C, a glass transition temperature (Tg) of from

about -20 Cto about 20 C, and a norbornene content of from about 5% to about 25% by mole.

53. The multilayer barrier film of claim 52 wherein the at least one layer includes (i) a first

layer includ ing a semi-crystalline cyclic olefin copolymer (COC), and (ii) a second layer including a semi-

crystalline cyclic olefin copolymer.

54. The multilayer barrier film of claim 53 wherein the semi-crystalline cyclic olefin

copolymer in the first layer is the same as the semi-crystalline cyclic olefin copolymer in the second

layer.

55. The multilayer barrier film of any one of claims 52-54 further comprising:

a secondary barrier layer including ethylene vinyl alcohol (EVOH).

56. The multilayer barrier film of any one of claims 52-55 wherein the ethylene vinyl alcohol

has an ethylene content of from about 25% to about 50% by mole.

57. The multilayer barrier film of any one of claims 52-56 wherein the ethylene vinyl alcohol

has an ethylene content of from about 32% to about 48% by mole.

58. The multilayer barrier film of any one of claims 52-57 wherein the ethylene vinyl alcohol

has an ethylene content of from about 34% to about 48% by mole.



59. The multilayer barrier film of any one of claims 52-58 wherein the at least one layer

including the semi-crystalline cyclic olefin copolymer also includes at least one amorphous cyclic olefin

copolymer.

60. The multilayer barrier film of any one of claims 52-59 further comprising:

at least one flexible support layer including one or more polymers selected from the group

consisting of styrenic elastomers, polyolefins, and polyolefin elastomers and combinations thereof.

61. The multilayer barrier film of claim 60 wherein the one or more polymers has a density

of from about 0.75 t o about 1.10 g/cm 3.

62. The multilayer barrier film of claim 61 wherein the one or more polymers has a density

of from about 0.85 t o about 1.01 g/cm 3.

63. The multilayer barrier film of claim 62 wherein the density is from about 0.860 to about

0.95 g/cm 3.

64. The multilayer barrier film of any one of claims 60-63 wherein the one or more polymers

has a melt flow index of from about 0.1 to about 1,000 g/10 min.

65. The multilayer barrier film of claim 64 wherein the one or more polymers has a melt

flow index of from about 0.5 to about 100 g/10 min.

66. The multilayer barrier film of any one of claims 52-65 further comprising an inner

antimicrobial layer including at least one antimicrobial agent.

67. An article comprising the multilayer barrier film of any one of claims 52-66.

68. The article of claim 67 wherein the article is an ostomy pouch.



69. A method for reducing transmission of odorous species, the method comprising:

providing a semi-crystalline cyclic olefin copolymer (COC);

forming a film including the semi-crystalline COC; and

positioning the film between a source of odorous species and a user.

70. The method of claim 69 wherein the semi-crystalline COC has a melting temperature

(Tm) of from about 70°C t o about 120°C, a glass transition temperature (Tg) of from about -20°C t o

about 20°C, and a norbornene content of from about 5% t o about 25% by mole.

71. The method of claim 69 wherein the odorous species is selected from the group

consisting of skatole and hydrogen sulfide.

72. A method for reducing transmission of odorous species, the method comprising:

providing at least one layer including a blend of cyclic olefin copolymers (COC) wherein the

blend includes a semi-crystalline cyclic olefin copolymer (COC), and the total norbornene concentration

in the layer is from about 12% t o about 60% by mole based upon the total moles of COCs in the layer;

forming a film including the at least one layer including a blend of cyclic olefin copolymers

(COC); and

positioning the film between a source of odorous species and a user.

73. The method of claim 72 wherein the total norbornene concentration in the layer is from

about 15% t o about 55% by mole.

74. The method of claim 72 wherein the odorous species is selected from the group

consisting of skatole and hydrogen sulfide.

75. A multilayer barrier film defining a central plane, the barrier film comprising:

a plurality of layers each including at least one COC containing norbornene, the concentration of

norbornene in each layer of the plurality of layers decreasing with increased distance from the central

plane.



76. The multilayer barrier film of claim 75 wherein the plu rality of layers include four layers,

the four layers arranged such that two layers are disposed on one side of the central plane and two

layers are disposed on another side of the central pla ne.

77. The multilayer barrier film of any one of clams 75-76 further comprising:

a barrier layer for reducing transmission of oxygen.

78. The multilayer barrier film of claim 77 wherein the barrier layer for reducing

transmission of oxygen is d isposed within the multilayer barrier such that the central pla ne extends

within the barrier layer for reducing transmission of oxygen.

79. The multilayer barrier film of any one of claims 75-78 further comprising:

at least one support layer including a polyolefin elastomer.

80. The multilayer barrier film of claim 79 wherein the at least one support layer is disposed

at a distance from the central plane greater than the maximum distance between any one of the

plurality of layers and the central plane.

81. The multilayer barrier film of any one of claims 75-80 further comprising:

at least one of an outer layer and an inner layer at least one of which includes an F welda ble

polymer.

82. The multilayer barrier film of any one of claims 75-81 wherein at least one of the

plu rality of layers includes a blend of at least one COC and a polyolefin elastomer.

83. The multilayer barrier film of claim 82 wherein at least two of the plurality of layers

includes a blend of at least one COC and a polyolefin elastomer.

84. The multilayer barrier film of claim 83 wherein all of the plurality of layers includes a

blend of at least one COC and a polyolefin elastomer.



85. The multilayer barrier film of any one of claims 75-84 wherein the plurality of layers

include at least one layer that comprises an immiscible elastomeric polymer.

86. The multilayer barrier film of claim 85 wherein the immiscible elastomeric polymer is a

polyolefin elastomer.

87. The multilayer barrier film of claim 86 wherein the polyolefin elastomer is a propylene-

ethylene copolymer.

88. The multilayer barrier film of any one of clams 75-87 wherein the outermost layers of

the plurality of layers include a majority proportion of at least one semi-crystalline COC and a minority

proportion of at least one amorphous COC.

89. The multilayer barrier film of any one of claims 75-88 wherein the innermost layers of

the plurality of layers include a majority proportion of at least one amorphous COC and a minority

proportion of at least one semi-crystalline COC.

90. An article comprising the barrier film of any one of claims 75-89.

91. The article of claim 90 wherein the article is an ostomy pouch.

92. A multilayer barrier film defining a central layer through which extends a central plane,

the central layer defining a first face and an oppositely directed second face, the barrier film comprising:

a first layer including at least one COC, the first layer disposed immediately adjacent to the first

face of the central layer;

a second layer including at least one COC, the second layer d isposed immediately adjacent to

the second face of the central layer.

93. The multilayer barrier film of claim 92 wherein the central layer is a barrier layer for

reducing transmission of oxygen.



94. The multilayer barrier film of any one of claims 92-93 further comprising:

at least one support layer including a polyolefin elastomer.

95. The multilayer barrier film of claim 94 wherein the at least one support layer is disposed

at a distance from the central plane greater than the maximum distance between any one of the first

layer and the second layer and the centra l plane.

96. The multilayer barrier film of any one of claims 92-95 further comprising:

at least one of an outer layer and an inner layer at least one of which includes an F welda ble

polymer.

97. The multilayer barrier film of any one of claims 92-96 wherein each of the first layer and

the second layer includes a majority proportion of at least one amorphous COC and a minority

proportion of at least one semi-crystalline COC.

98. An article comprising the barrier film of any one of claims 92-97.

99. The article of claim 98 wherein the article is an ostomy pouch.

100. A method for reducing transmission of odorous species, the method comprising:

providing a multilayer film having a plurality of layers each including at least one COC, at least

one of the layers including a blend of a semi-crystalline COC and an amorphous COC;

positioning the film between a source of odorous species and a user.

101. The method of claim 100 wherein the outermost layers of the plu rality of layers include

a majority proportion of at least one semi-crystalline COC and a minority proportion of at least one

amorphous COC.

102. The method of any one of claims 100-101 wherein the innermost layers of the plurality

of layers include a majority proportion of at least one amorphous COC and a minority proportion of at

least one semi-crystalline COC.



103. A method for reducing noise produced from flexure of a multilayer laminate including a

plu rality of layers each including at least one COC, the laminate defining a central plane, the method

comprising:

arranging the plurality of layers such that a norbornene concentration in each of the plurality of

layers increases toward the central plane.

104. The method of claim 103 further comprising:

forming domains of immiscible elastomeric polymer in at least one of the layers of the plurality

of layers.

105. The method of any one of claims 103-104 wherein the plurality of layers includes at

least one layer having a blend of a semi-crystalline COC and an amorphous COC.

106. A method for reducing noise produced from flexure of a multilayer laminate including a

first barrier layer and a second barrier layer, each barrier layer including at least one COC, the laminate

including a central layer through which extends a central plane, the method comprising:

arranging the laminate such that the first barrier layer is immediately adjacent to a first face of

the central layer and the second barrier layer is immediately adjacent to a second face of the central

layer, the second face oppositely directed from the first face.

107. The method of claim 106 wherein each of the first barrier layer and the second barrier

layer includes a blend of an amorphous COC and a semi-crystalline COC.

108. The method of claim 107 wherein the blend includes a majority proportion of at least

one amorphous COC and a minority proportion of at least one semi-crystalline COC.
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