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BIODEGRADABLE ODOR BARRIER FILM

BACKGROUND

{0001} The present disclosure relates to odor barnier Gihmg, and more
particatlarly 1o bindegradable odor barrier films for medical uses such as ostomy,
continence, and bowel management applications.

{0602} Gas and odor barner films are known and widely used m the
medical field. Many such fils have a barrier laver that contains chlonine; other
barrier layers are chlorine-free. Chlorine-contaiming barrier layers use, for example,
copolvmers of vinylidene chioride vinyl chlonde (VDC-VC) copolymers) and
vinylidene chloride methyl acrviate copolviner (VDU-MA copolymers). These
chlonne-containing films have exceptionally high malodor-causing compound barrier
properties and are typically not adversely affected by the presence of moisture. One
drawback to the use of chlorine-contatning compounds is that these compounds,
generally, present environmental issues in disposal, for example, incineration of
materials after use. Another drawback s that speciahized equipment is required fo
process these materials due to the corrosive aature of the chlorine compounds.

[6003] Thus, barrter films including a barrier laver formed of chilorine-
free vinyi alcohol based polymers, such as sthviene vinyl alcobol (EVOH)
copolymers and polvivinyd alcohol) (PVOH) were developed. However, ostomy
products and other apphcations relating to storing and transporting bodily waste are
highly demanding and tvpically subject matenials used m such products to lugh levels
of mostare. Further, it is extremely important that the odor barvier properties of the
material are, and remain high throughout their useful life, Unfortunately, these barrier
films meluding barrier layers formed of vinvl akeohol based polymers have been
found to have reduced barrier performance n the presence of namidity.

[0004] Further, there are multilayer barvier Blms wncluding a barrier
layer comprising a polyamide, For example, Giori, U.S. Patent No. 7,270,860, which
is assigned to the Applicant of the present application and incorporated herein by
reference, discloses g five layer film including an odor barrier laver formed from s
blend of amorphous polvamide and anhydride-modilied olefin polymer, WO
201 LAS6RAT, which 15 also assigned {0 the Applicant of the present application aund

mcorporated herein by reference, also discloses a multilayver film inclading an odor
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barrier layer comprising amorphous polyanude. Such multilaver films ave chlonne
free, and provide improved moisture and odor barrier characteristics, tear strengihy,
confort and “quietness” when compared to other chlorine free films. However,
although they are more environment friendly than the chilorine contaming films, these
barrier films are not biodegradable.

{0005] Efforts have been made to develop biodegradable ostomy,
continence, and bowel management appliances. However, lnodegradable films have
been msuflficient for providing odor barrier properties i these applications, Thus,
partially biodegradable appliances, such ag fushable ostomy pouch products
including an mner pouch formed from 3 biedegradable film and an outer pouch
formed of a conventional non-biodegradable odor barrier film, have been developed.
For example, a “pouch-in-pouch”™ ostomy apphiance includes an inner pouch made
from a biodegradable film, which can be flushed in a toilet, and sn onter pouch made
from a conventional non-hiodegradable barrier film, winch provides ador barrier
properiies. However, such partially biodegradable appliances are more complicated
to mannfacture, thus, more expensive, and typically require additional steps in use,
which make them less desirable 1o users,

[6000] Accordingly, there is a need {or an odor barrier film that 15
biodegradable and has sufficient odor barrier and physical properties for use in

ostomy, continence, and bowl management products.

BRIEF SUMMARY

[B007] Biodegradable odor barrier films and biodepradable odoy
barrier tubes for ostomy, continence and bowel manasgement applications are provided
according to various embodiments. Such films and tubes include a barrier layer
formed essentially from polvglyeolic acid {PGA} to provide excellent mechamical and
odor barrier properties along with biodegradability desived in ostomy, continence, and
bowel management applications.

HELEY In one aspect, a biodegradable odor barrier film for ostomy,
contmence and bowe! management applications is provided. The biodegradable odor
barrier film inchudes o bamier laver comprising a biodegradable resin. The barmier
faver has a biodegradability that meets the requirements of ASTM D640, EN13432

or ISO14833. Further, the biodegradable odor barvier film has a dimethyl disalfide
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{DMDS) breakthrough tome greater than abowt 200 minutes when tested according (o
the modified Test Operations Procedure (TOP)Y 8-2-5301 as provided in this disclosare.

o009} inn one embodiment. the barrier layer comprises polyglveotic
acid (PGA) in a conceniration greater than about 90 percent by weight (% wi). For
example, the barrier laver may be formed from a blend comprising abouat 90% wi. to
about 99% wit. of PGA and a polymeric chain extender. In another exanple, the
barner laver may be formed of about 100% wi. PGA.

{6019] The barrier {aver has a st side and & second side. In some
embodiments, the biodegradable odor barner film may inclade a Brst outer layer
disposed on the first side. and a second outer laver disposed on the second side, such
that the barrier faver may be sandwiched between the first and second outer layers.
The first and second outer lavers may also be biodegradable, such that the
biodegradable odor barrter filin hag a biodegradability that meets the requirements of
ASTM D6400, EN13432 or ISO 14855,

{0811} The first and second ogter layers may include a biodegradable
material selected from the group consisting of starch, starch blends, polyvinyl alcohol,
ethylene-vinyl alcohal copolynter, cellulose derivatives, soy protem,
polycaprolactone, polyvlactic acid, copolyvester, polyhyvidroxvalkanoates, and
polybutylene sucoinaie. For example, the Grst and second owter lavers may conywise
at least 70%wi. of a copolyester based on terephthahic acid, adipic acid, and 1 4-
butanediol. The first and second outer lavers may also include an antiblock agent. a
ship agent, anddor a blowing agent.

0012} in some embodiments, the biodegradable odor barrier filin
further includes first and second e layers disposed between the barrier layer, and the
first and second outer layers, respectively, it which each tie fayer contacts a
respective side of the barrier layer. The tie layers may be formed from a maleated
polyolelin or an epoxidized polyolefin.

{00131 In another embodiment, a thickness of the barrier laver may
make up about 3% to about 20% of a total thickness of the biodegradable odor barrier
film. For example, a total thickness of the film may be between about 10um and
about 1. 000um, in which g thickness of the barrier laver miay be between about 0. 5um
and about S0un.

{0014] A bowel management tube may be formed using any of the

biodegradable odor barrier films discussed above, in which the blodegradable odor
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barrier filin has a total thickness between aboul 5300wm and 10, and the barner
layer has a thickness between about 2 and abont SOpm.

0015} i another aspect, an ostomy pouch comprising a biodegradable
odor barrier film s provided. The ostomy pouch includes a first side wall and a
second side wall, The first and second side walls are formed from a biodegradable
odor barrier film having a biodegradability that meets the requivements of ASTM
D6400, ENT3432 or ISOI4855, and a dimethy! disulfide (DMDS} breakthrough time
ereater than about 200 nunuies when tested according to the modified TOP 8-2-50.
The ostomy pouch also includes a stoma-receiving opening on the first side wall.

{0016} in some embodiments, the first and second walls may be
formed of a biodegradable odor barrier film, which meludes a barrier laver
comprising polyglyeohc acid (PGA) in a concentration greater than about 20 percent
by weight (% wt.} For example, the barrier layer may be formed from a blend
comprising about 90% wi. to about 99% wi. of PGA and a polymeric chain extender.
in another example, the barrier layer may be formed of about 100% wt. PGA

{0017} in some embodiments, the biodegradable odor barrier film may
include a first outer layer and a second outer laver disposed on cach side of the barrier
faver, such that the barrier laver may be sandwiched between the first and second
outer lavers. The first and second outer Javers mav also be bindegradable, such that
the biodegradable odor barnier film has a biedegradability that meets the requirements
of ASTM Dn400, EN13432 or 1ISO 14855, In such embodiments, the first and second
outer lavers may include at least 70%wi. of a copolvesier based on terephthialic acid,
adipic acid, and § 4-butanediol. The first and second outer layers may also include an
antiblock agent, a slip agent, and/or g blowing agent.

[0018] The ostomy pouch according o any of the embodiments
discussed above may mclude at least one nonwoven layer attached on one or both of
the first and second side walls. The nonwoven layer may also be formed from a
biodegradable materigl,

{6019} Other aspects, objectives and advantages will become more
apparent from the following detatled deseription when taken in conjunction with the

accompanying drawings.
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BRIEF DESUCRIPTION OF THE DRAWINGS

jaa20] The benefits and advantages of the present embodiments will
become more readily apparent to those of ordinary skill in the relevant art after
reviewing the following detailed description and accompanying drawings, wherein:

{0021} FIG. 1 s a cross-sectional ithustration of o three-layer
biodegradable film in accordance with an embodiment of the present disclosure;

{0622} FIG. 2 1s a cross-sectionad illustration of a five-layer
biodepradable film m accordance with another embodiment;

{8023} FIG. 3 15 a cross-sectional tHustration of an exemplary ostomy
pouch including & biodegradable film; and

[0024] FIG. 4 15 an illustration of an exemplary bowel management

tube made from a blodegradable material.

DETAILED DESCRIPTION
[8025] While the present disclosare is susceptible of embodiment in
various forms, there is shown mn the drawings and will hereinafier be described a
presently preferred embaodiment with the understanding that the present disclosure 18
o be considered an exemplification and is not intended to limit the disclosure to the
specific embodiment Husirated.

e

0026} Referring now to the figures and in particuler o FIG. 1| there s

shown g biodegradable mudtitaver film 10 according to an embodiment. The film 10
may be a three-laver film mehuding 3 barrier layer 12 comprising a biodegradable
resin that can be composted to carbon dioxade, water snd biomass under aerobic
conditions in municipal and industrial acrobic composting facilitres, for exwple,
polyplveolic acid (PGA). The film 10 also may include first and second outer lavers
14, 16, m which the barrier laver 12 may be sandwiched betsveen the outer lavers 14,
{6,

{00271 The barrier layer 12 may be the thinnest layey of the film 10
making up less than about 20% of the total thickness, for example, between abowut 3%
and 153% of the total thickness. The barrier layver 12 bas biodegradability that sausfies
the test protocols of ASTM D6400, ENIIA32 or ISO14855. The barrier laver 12 15
also substantially impermeable to malodor causing conypounds tvpcally encountered
m ostomy pouches. Such malodor causing compounds can include sulfur containing

compounds and indeoles. Examples of sulfur-contmning compounds include dimethyl
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disudfide, dimethy! trisulfide, diethy! disulfide, hydrogen sulfide and methyl
mercaptan. Examples of indoles, and other matodor causing compounds incluade 3-
methyl indole and methanethiol. Other compounds will be recognized by those
skilled in the art. Further, the barner layer inparts tear strength fo the fln

{0028] Polvglveolic acid (PGAY resin 1s particularly suitable for the
barner laver. PGA has superior oxygen, carbon dioxide, and water vapor barrier
properties. Further, the inventors of the present application have discovered that PGA
also has excellent odor barrier properties, which are only munimally affected by
moisture content, which makes the PGA particularly suitable for ostomy. continence
and bow!l management apphications. The PGA resin can have similar biodegradability
as cellulose, and can typically degrade into carbon dioxide and water i compost
within about one month.

{6029} A first outer faver 14 may be disposed on one side of the bavvier
layer 12, and a second outer laver 16 may be disposed on the other side of the barrier
layer 12. Hach of the outer lavers 14, 16 may be substantially biodegradable and may
comprise one or more biodegradable material that is compatible with the PGA resin in
the barrier laver 12, The materials for the outer layers 14, 16 are carefully selected to
provide desired film characteristies for 2 particular application, for exampls,
biodesradatlity, water solubility, and heat sealability. Suttable bindegradabla
materials for the outer layers 14, 16, which are compatible with PGA resin include,
but are not innted 1o polveaprolactone (PCLY, polviactic acid (PLA), copolyester,
polyvhydroxyatkanoates {PHAs), and polyhutylene succinate (PBS}.

{0038} For ostomy poach applications, at least one of the outer lavers
miy be formed of a biodegradable matenial having good sealing characieristics, for
example, heat sealability, suitable for forming a pouch, while the other outer layer
may be formed of a biodegradable material, which can provide comfort against a
user’s skin.

{0031} In one embodiment, the barrier laver 12 is formed from g blend
comprising at {east 90% wit. PGA ream, for example about 9% wi. PGA resmn. Each
of the outer layers 14, 156 may be formed from a blend compnising a biodegradable
polymeric materigl compatible with the PGA resin, for example, an aliphatic-sromatic
copolyester resin, such as copolyester based on terephthalic acid, adipic acid, 1.4~

butanediol and moduelar wmits. Such copolyester resins provide good Rexibility and
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toughness, and are reasonably fow cost, which make them saitable for ostonyy,
continence, and bowel management apphcations.

{0032} The blend for the outer layers 14, 16 may also inclade an
anttblock agent, such as CaC(4 and {ale, and/or a slip agent, which can mprove
extrudability and reduce the risk of the outer lavers 14, 16 stickmg (o a chill roller.
Further, the blend may also Inclade a blowing agent. In one embodiment, the barrier
layer 12 and outer lavers 14, 16 are coextruded.

{6033] in other embodiments, the biodegradable mudttbaver Bl can
inchsde more than three ayers or less than three layers. For example, a two-layer film
may include a barrier laver formed essentially of PGA resin and an outer layer formed
of a biodegradable matesial compatible with the PGA resin. In some embodimends, a
biodegradable ilm may be a single layer film comprising PGA resin

{0034] FIG. 2 shows another embodiment of a biodegradable
nubtilaver fitm 1. The film 100 may be a five-layer film including a barrier fayer
102, tie layers 10§, 110, and outer lavers 104, 106, Similar to the biodegradable film
HY of FIG. 1, the barrier laver 102 may be formed essentially from a biedegradable
material, preferably PGA resin. The outer lavers 104, 106 are also formed essentially
from one or more biodegradable matenials.

{0035] As shown in FIG. 2, oo either side of the bacnier laver 102 may
be a tie layer 108, 110, Each of the de layers 108, 110 may be formed from a matenad
that 1s compatible with the PGA resin in the barrier layer 102, The tie lavers 108, 110
facilitaie adhesion of the barrier layver 162 (o the remamder of the (ilm structure.
Ouater lavers 104, 106 are avranged adjacent 1o the tie layers 108, 110, respectively.

0036} Suitable tie laver naterials that are compatible with PGA resin
nclude, but are not linied to, resins with maleic anhvdride, such as maleated
polyolefins {e.g. resins available ander trade name Bynel™ from DuPout), or resins
mclading epoxy functionality, such as epoxidized polyolefins {e.g. resing available
under trade name Lotader™ from Arkema).

{8837} In other embodiments, a biodegradable multilayer film can
have varous layer stractures to provide desived film charactenstics for ostomy,
contimence, or bowel management applications, For example, a biodegradable Hlm
for ostomy pouch applications may inchude seven layers with ABCDUBA structure, m
which A represents skinfseal lavers, B represents tnner favers, { represents tie lavers,

and D represents a barrier faver formed of PGA resin. Other examples inclade a ix-
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layer flm inclading a barnier laver, two Ue {avers, an ioner laver, and two skin lavers
{i.e. ABCDCA), and a five-layer film including & barrier laver, two tie lavers and two
outer layers (Le. ACDCA, BCDCB or ACDCB). The biodegradable multilayer filing
according o various embodiments include o barner laver formad sssentially of a
bicdegradable material, such as PGA resin, and other layvers which are substantially
biodegradable.

{0638} FIG. 3 1s a cross-sectional tllusiration of a one-piece ostonmy
pouch 20 made ustmg g biodegradable odor bartier film comprising POA resin. The
ostomy pouch 20 generally includes 8 pouch 22 and a skin barrier 24, The pouch 22
mcludes first and second opposing walls 26, 28, which are sealed around periphersl
edpes 30 thereof to define a cavity 32 for collecting body waste. Each of the walls 26,
2& may be formed of a biodegradable odor barrier film comprising PGA resin, such as
the thyvee-laver filny 10 of FIG. | or the five-layer film 100 of FIG. 2. The pouch 22
also inchudes a first nonwoven layer 34 attached to the first wall 26, and a second
nonwoven layer 36 attached to the second wall 28, The nonwoven lavers 34, 36 are
attached to the respective walls 26, 28 via heat sealing or an adhesive. The nonwoven
layers 34, 36 may be formed from one or more biodegradable materials, and thus,
substantially biodegradable. In other embodiments, the ostomy pouch 20 may not
inctude a ponwoven layer or inchide only one nonwoven laver.

100391 FIG. 4 is a bowel management tube 40 comprising a
biodegradable odor barrier layer compuising PGA vesin. The bowel management tube
40 can b2 made using a biodegradable odor barrier film according to various
embodiments in the present disclosure. For example, the bowel management tube 40
can be made using the three-layer film 10 of FIG. 1, or the five-layer film 100 of FIG.
2. In other embodiments, the bowel management tube 40 can be extruded as a single
laver tabe comprising PGA resin. Further, the bowe!l management tube 40 may be
coextruded as a multilaver wibing including an odor barrier laver comprising PGA
resin, and mnner and owter lavers comprising o biodegradable material similar to the

above described biodegradable film embodiments.

Sample Multilaver Biodegradable Films

[00448] Four different three-layer film samples including a barrier
faver formed essentially from PGA resin weve prepared. Each of the film samples

inclades a barrter taver and two outer lavers as shown in FIG. 1.
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[0041] Sample 303-2 had a total thickness of about 43um. The barrier
layer 12 had a thickness of about 4pm and comprised about 99% wt. of PGA
(Kuredux® PGA B35 from Kureha) and about 1% wt. of an oligomeric chain extender
based on multiple epoxy functional groups (Joncryl® ADR 4368 from BASF). Each
of the outer layers 14, 16 had a thickness of about 19.5um and was formed from a
blend comprising biodegradable polymeric materials. The blend included about
78.5% wt. of Ecoflex” F Blend C1200 from BASF (copolyester based on terephthalic
acid, adipic acid, and 1, 4-butanediol), about 20% wt. of Ecoflex” Batch ABI from
BASF (antiblock agent masterbatch including about 60% wt. of fine chalk and about
40% wt. of Ecoflex” F Blend C1200), and about 1.5% wt. of Ecoflex™ Batch SL1
from BASF (slip agent masterbatch including about 10% wt. of erucamide and about
90% wt. of Ecoflex® F Blend C1200.)

[0042] Sample 303-3 had a total thickness of about 69um. The barrier
layer 12 had a thickness of about 4pm and comprised about 99% wt. of PGA
(Kuredux® PGA B35 from Kureha) and about 1% wt. of an oligomeric chain extender
based on multiple epoxy functional groups (Joncryl® ADR 4368 from BASF). Each
of the outer layers 14, 16 had a thickness of about 32.5um and was formed of the
same blend used for the outer layers of Sample 303-2.

[0043] Sample 303-4 had a total thickness of about 56um. The barrier
layer 12 had a thickness of about 6um and comprised about 99% wt. of PGA
(Kuredux” PGA B35 from Kureha) and about 1% wt. of an oligomeric chain extender
based on multiple epoxy functional groups (Joncryl® ADR 4368 from BASF). Each
of the outer layers 14, 16 had a thickness of about 25um and was formed of the same
blend used for the outer layers of Sample 303-2.

[0044] Sample 303-5 had a total thickness of about 58um. The barrier
layer 12 had a thickness of about 3pm and comprised about 99% wt. of PGA
(Kuredux® PGA B35 from Kureha) and about 1% wt. of an oligomeric chain extender
based on multiple epoxy functional groups (Joncryl® ADR 4368 from BASF). Each
of the outer layers 14, 16 had a thickness of about 27.5um and was formed of the
same blend used for the outer layers of Sample 303-2. The sample films are

summarized in Table 1

TABLE 1 — Sample Biodegradable Odor Barrier Films

| Sample | Outer Layer | Barrier Layer | Quter layer

SUBSTITUTE SHEET (RULE 26)
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Number

303-2 78.5% wt. Ecoflex™ F Blend 99% wt. Kuredux® | 78.5% wt. Ecoflex™ F Blend

(43um) | C1200 + 20% wt. Ecoflex” PGA B35+ 1% wt. | C1200 +20% wt. Ecoflex"
Batch AB1 + 1.5% wt. Joneryl® ADR 4368 | Batch ABI + 1.5% wt.
Ecoflex” Batch SL1 (4um) Ecoflex” Batch SL1
(19.5um) (19.5um)

303-3 78.5% wt. Ecoflex™ F Blend 99% wt. Kuredux® | 78.5% wt. Ecoflex™ F Blend

(69um) | C1200 +20% wt. Ecoflex® PGA B35+ 1% wt. | C1200 +20% wt. Ecoflex”
Batch ABI + 1.5% wt. Joncryl® ADR 4368 | Batch AB1 + 1.5% w.
Ecoflex” Batch SL1 (4pm) Ecoflex” Batch SL1
(32.5um) (32.5um)

303-4 78.5% wt. Ecoflex™ F Blend 99% wt. Kuredux® | 78.5% wt. Ecoflex™ F Blend

(56um) | C1200 + 20% wt. Ecoflex” PGA B35+ 1% wt. | C1200 +20% wt. Ecoflex”
Batch ABI + 1.5% wt. Joncryl® ADR 4368 | Batch ABI + 1.5% wt.
Ecoflex” Batch SL1 (6um) Ecoflex” Batch SL1
(25um) (25um)

303-5 78.5% wt. Ecoflex® F Blend 99% wt. Kuredux® 78.5% wt. Ecoflex™ F Blend

(58um) | C1200 + 20% wt. Ecoflex® PGA B35+ 1% wt. | C1200 +20% wt. Ecoflex”
Batch ABI + 1.5% wt. Joncryl® ADR 4368 | Batch AB1 + 1.5% wt.
Ecoflex” Batch SL1 (Bum) Ecoflex” Batch SL1
(27.5um) (27.5um)

[0045] The film samples and a control film sample were tested for

tensile properties in both the machine direction (MD) and the transverse direction

(TD). The control film sample was prepared using a multilayer odor barrier film,

which is commercially used in some ostomy pouches. The control film sample had a
total thickness of about 76 um, and included an odor barrier layer having a thickness
of about 5 um and comprising vinylidene chloride-methyl acrylate copolymer.
[0046]
Following a modified version of Test Operations Procedure (TOP) 8-2-501 for

The samples were also tested for odor barrier properties.

Permeation and Penetration of Air-Permeable, Semi-permeable, and Impermeable
Materials with Chemical Agents or Simulants, a time for dimethyl disulfide (DMDS)
to permeate through a film sample was measured. In this test, 15% wt. DMDS in
isopropyl myristate solvent was used as a challenging gas with nitrogen carrier gas.
The flow rate of the carrier gas across a sample film was 125 cc/min and the
temperature in the test chamber was 38£2°C. A breakthrough time, which is a time
for the DMDS challenging gas to permeate through a sample film and reach 1 part per
million (ppm) concentration, was measured using gas chromatography (GC). The test

results of the samples and control film are summarized in Table 2, below.

TABLE 2 — Tensile and Odor Barrier Test Results

Sample | Control

303-5

Sample
303-2

Sample
303-3

Sample
303-4

SUBSTITUTE SHEET (RULE 26)
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Total Film Thickness (um) 43 69 56 58 76
Barrier Layer Thickness (um) 4 4 6 3 5
Machine Direction (MD) Tensile Properties
Tensile Strength (psi) 3753 3726 4156 3655 2543
Elongation at Break (%) 476 481 518 504 568
Modulus (1,000 psi) 93.7 89.5 76.6 87.3 233
Transverse Direction (TD) Tensile Properties
Tensile Strength (psi) 3230 2898 2946 2058 1705
Elongation at Break (%) 457 505 391 267 761
Modulus (1,000 psi) 1105 | 1024 | 110.0 68.7 24.8
Gas Chromatography (GC) Odor Testing (Moditied TOP 8-2-501)
Dimethyl Disulfide (DMDS) Breakthrough Time >1440 | >1440 | >1440 | >1440 141
(minutes)

[0047] As shown in Table 2, the sample biodegradable films including

a barrier layer comprising PGA provided significantly improved odor barrier
properties when compared to the control film sample. Further, the sample
biodegradable films also had better or comparable tensile properties as the control
film sample. Thus, the sample biodegradable films can be used to make durable
ostomy appliances having excellent odor barrier properties.

[0048] In the present disclosure, all percentages of constituents are by
weight, unless otherwise indicated. In the present disclosure, the words “a” or “an”
are to be taken to include both the singular and the plural. Conversely, any reference
to plural items shall, where appropriate, include the singular. All of the
concentrations noted herein as percentage are percent by weight unless otherwise
noted.

[0049] From the foregoing it will be observed that numerous
modifications and variations can be effectuated without departing from the true spirit
and scope of the novel concepts of the present invention. It is to be understood that
no limitation with respect to the specific embodiments illustrated is intended or should
be inferred. The disclosure is intended to cover by the appended claims all such

modifications as fall within the scope of the claims.

SUBSTITUTE SHEET (RULE 26)
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CLAIMS
What is claimed i
L A biodegradable odor barrier film for ostomy, continence and bowel

management applications, compising;

a barrier Javer comyprisimg a hiodegradable resin, the barrier laver having a
biodegradability that meets the requirements of ASTM D6400, EN13432 or
{SO14855; and

the biodegradable odor bamer filim having a dimethyl disulfide (OMDS)
breakthrough time greater than about 200 wminutes when tested according to the

modified Test Operations Procedure {TOP) 8-2-501.

2. The film of claim 1, wherein the barrier laver comprises polvelyeolic

acid (PGA)Y 1n a conceniration greater than abount 80 percent by weight (%% wi .

3. The film of claim 1, wherein the barrier layer is formed from a blend

comprising about 90% wt. to about 99.9%, wt. of PGA and a polymenc chamn

extender.
4, The film of claim 1, wheremn the barriey laver 15 formed of abowt 100%

wi POA.

S, The {ilm of any of claims 1-4, wherein the barrier layer has a first side
and a second side, wherein a first outer layer is disposed on the first side and a second
outer laver is disposed on the second side, such that the barrier laver is sandwiched
between the first and second outer lavers, wherein the first and second outer layers are
biodegradable, and the film has a biodegradability that meets the requirements of

ASTM D6400, EN13432 or ISO14855.

6. The film of claim 3, wherein the first and second outer layers include a
biodegradable material selected from the group consisting of starch, starch blends,
polyvinyl aleohol, ethylene-vinyl alcohol copolymer, cellulose derivatives, soy
protein, polveaprofacione, polylactic acid, copolyester, polvhydroxyalkanoates, and

polybutylene succinaie.
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7. The film of elains 3, wherein the first and second outer lavers comprise
at feast T0%wi. of a copolyvester based on terephthalic acid, adipic aad, and 1.4+

tanediol.

8. The film of any of clabms 6-7, wherein the fivst and second owuter layers

further comprises an antiblock agent, a slip agent, andior a blowing agent.

9. The il of any of clamms 5-8, Further comprising first and second ta
layers disposed between the barner layver and the [irst and second outer layers,
respectively, the tie layers formed from a maleated polyolefin or an epoxidized

polyolefin, wherein each tie layer contacting a respective side of the barrier laver,

1. The film of any of claimg 3-9, wherein a thickness of the barrier laver

makes up about 3% 10 20% of a total thickness of the film.

11, The film of any of claims 510, wherein a total thickness of the film is
between about 10pm and about 1,000um, and a thickuess of the barmer layer s

between about &, 3um and about SGum.

12, A bowel management tube formed of the by of any of choms 1-11,
wherein the film has a total thickness between about S00um and 1,000um, and the

barrter laver has a thickness between about Zum and about 50um.

13, An ostomy pouch comprising:

a first side wall and a second side wall, wherein the Hirst and second side walls
are formed from a blodegradable odor barrier film having a biodegradability that
meets the requirements of ASTM Do400, EN13432 or ISOT4853, and a dimethyl
disulfide {DMDS) breakthrough time greater than about 1440 minutes when tested
according to the modified Test Operations Procedure {TOP) 8-2-301; and

a stoma-receiving opening on the first side wall.

14, The ostomy pouch of claim 13, wherein the biodegradable odor barrier

veltyeolic acid {PGAY i a concenfration

A

film mceludes a bawier laver comprising pol

greater than aboat 90 percent by weight (%% wt.).
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15, The ostomy pouch of claim 14, wherein the bharmer laver 1 formed
from a blend comprising about 90% wt. to about 99% wi. of PGA and a polymenic

chain extender.

16, The ostomy pouch of any of clatms 13~13, wherein the bamer layer
has a first side and a second sude, wherein a first outer laver is disposed on the first
side and a second owter laver 1 disposed on the second side, such that the barrer faver
is sandwiched between the fivst and second owter lavers, wherein the first and second
outer lavers are biodegradable, and the filn has a biodegradability that meets the

requirements of ASTM D6400, EN13432 or [SO14K35,

17.  The ostomy pouch of claim 16, wherein the first and second outer
layers comprise at least 70%wi. of a copolvester based on terephthialic acid, adipic

acid, and | 4-butanediol.

I8, The ostomy pouch of claint 17, wherein the first and second outer

tavers further comprises an antiblock agent, a slip agent, and/or a blowing agent.

19, The ostomy pouch of any of clabms 13-18, further incloding at Jeast
one nonwoven layer attached on one or both of the first and second side walls,

wherein the nonwoven laver is formed from a biodegradable material.
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