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(57) Abstract: An ostomy system for receiving bodily waste comprises a gas impermeable outer bag and a water impermeable inner
& bag (100) enclosed within the outer bag, as well as a coupling system (104) for attaching the bag to the body of a patient and for
& securing the outer bag in relation to the inner bag. The coupling system defines an orifice to enable bodily waste to be received by
the inner bag and comprises a barrier for preventing liquids and solid particles from passing from the inner bag to the outer bag, at
least part of the barrier being permeable to flatus gasses. The barrier may be in the form of a foam (110). The outer bag comprises an
outlet with a flatus filter releasing flatus gasses from the outer bag. An inner bag is provided, which maintains its physical integrity,

e.g. its buoyancy upon immersion in water.
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OSTOMY SYSTEM

Technical field

The present invention relates to ostomy systems for bodily waste. More particularly, the
invention concerns improvements to ostomy bag systems comprising an inner bag which may
be flushed down a W.C. and an outer, protective bag which is not soiled with bodily waste

and can be disposed of with household refuse.

Background of the invention

A large number of ostomy bags for receiving bodily waste from colostomy or ileostomy
patients have been proposed in the prior art, cf. for example EP 0 259 184 and EP 703 762.
The problem of conveniently and hygienically disposing the used bag has been addressed by
several prior art documents, cf. for example EP 703 762, which discloses an inner bag made
sufficiently water-impermeable to prevent leakage into the outer bag during the period of
use, though - because of the existence of the outer bag - the inner bag need not be made
from such durable material. Accordingly, the inner bag is made from a material which is
water-impermeable over a short period, but which gradually dissolves over a more extended
time period, such as from a biodegradable material. The inner bag is said to be of a structure
which is weakened upon immersion in a WC bow! such that it becomes limp and is less
buoyant thereby enabling it to be flushed away easily. The inner bag is enclosed within an
outer bag which is formed from a material which acts as a barrier to flatus gasses and which
is provided with a flatus filter. The inner bag is permeable to flatus gasses, so that such
gasses may diffuse through walls of the inner bag into the outer bag, from which the flatus
gasses escape through the flatus filter.

Summary of the invention

It has been found that the inner bag of the drainage bag of EP 703 762 does not
instantaneously become limp and less buoyant upon immersion into a WC bowl. More
specifically, such changes in limpness and buoyancy may occur over a period of some
seconds up to several minutes, during which period obnoxious smells keep diffusing out of
the walls of the inner bag. Moreover, already when the outer bag is removed, and the inner
bag, which is at least partially filled with bodily waste, is to be disposed of, flatus gasses
diffusing through the walls of the gas permeable walls of the inner bag tend to spread

obnoxious smells.
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It has hitherto been accepted that biodegradable ostomy bags should be become limp and
less buoyant as rapidly as possible upon immersion into a WC bowl, so as to ensure a swift
disintegration of the bags and thereby allow the bags to be flushed away easily. It has,
however, been found that such a rapid dissolving of the bags pose a purification problem at
water purifying plants, as partially or completely dissolved bag material is difficult to
efficiently remove from sewage. Additionally, the relatively rapid sinking of known bags, as
they become limp and less buoyant, may delay a user’s disposing of the inner bag, because
sinking does not occur immediately upon immersion into a WC bowl. As discussed above, it
may take from a few seconds up to several minutes for a bag to become limp and less
buoyant. While a user could flush the bag away immediately upon immersion thereof into a
WC bowl, it has been found that users do in fact await sinking of the bag before flushing it
away. The delay thereby caused results in ostomy patients spending more time than
necessary at toilet facilities.

Preferred embodiments of the present invention seek to provide an ostomy system which at

least partially solves some of the odour, cleaning and disposing problems discussed above.

Accordingly, the invention provides, in a first aspect, an ostomy system for receiving bodily
waste, comprising:

a gas impermeable outer bag;

a water impermeable inner bag enclosed within the outer bag;

a coupling system for attaching the bag to the body of a patient and for securing the
inner bag in relation to the patient’s body and for securing the outer bag in relation to the
inner bag, the coupling system defining an orifice to enable bodily waste to be received by
the inner bag;
characterised in that

the coupling system comprises a barrier for preventing liquids and solid particles from
passing from the inner bag to the outer bag, at least part of the barrier being permeable to
flatus gasses;

the outer bag is essentially made from a material which is impermeable to flatus
gasses;

the outer bag comprises an outlet with a flatus filter for releasing flatus gasses from
the outer bag.

In a second aspect, the invention provides an ostomy system for receiving bodily waste,
comprising:

an outer bag;

a water impermeable inner bag enclosed within the outer bag;

a coupling system for mounting the bag to the body of a patient and for securing the
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inner bag in relation to the patient’s body and for securing the outer bag in relation to the
inner bag, the coupling system defining an orifice to enable bodily waste to be received by
the inner bag;

characterised in that the inner bag is of a structure which essentially maintains its physical
integrity upon immersion in water. In the present context, maintenance of the physical
integrity of the inner bag preferably reflects that the bag does not dissolve, i.e. that it retains
its structure as one single unbroken entity. It is preferred that the structure of the inner bag
is such that the limpness of the inner bag remains essentially unaffected when the bag is
immersed in water at e.g. at most 30 °C, such as at 25 °C.

Preferably, flatus gasses may escape only from the inner bag to the outer bag via the
coupling system. In other words, the inner bag may be impermeable to flatus gasses, such
impermeability being achieved, for example, by a material for the inner bag which is
impermeable to fiatus gasses. Accordingly, once the inner bag has been detached from the
coupling system, flatus gasses may only escape from the inner bag through a faeces inlet
opening thereof, through which faeces has entered the bag. As the inner bag is impermeable
to flatus gasses, no such gasses escape via the walls of the bag. To minimize the escape of
gas from the inner bag during the disposing process, a user may seal the faeces inlet opening
of the inner bag prior to disposing the bag into a WC bowl, such sealing being, e.g., achieved
by the user tying a knot in the inner bag or simply by folding and/or pressing portions of the

wall material in the area of the faeces inlet opening.

The barrier of the coupling system may comprise a gas permeable foam and optionally also a
gas permeable membrane, such as a hydrophobic gas permeable membrane. The foam and
the optional membrane serve as the barrier to liquids and solid particles while allowing flatus
gasses to pass therethrough. It will be understood that the actual choice of foam and
membrane is a matter of selecting among commercially available products with the required
gas permeability and particle/liquid impermeability characteristics. To provide a deodorizing
effect, the foam may include activated carbon. While liquid may normally penetrate into the
foam, though not all the way through the foam, provided the foam is sufficiently dense
and/or sufficiently thick, the membrane is normally liquid proof. Thus, it is usually desirable
to include a membrane in embodiments, in which the coupling system is to withstand large
quantities of liquid, or in which the travelling distance through the foam is so small that a risk
of liquid penetrating through the foam exists.

To ensure that flatus gasses travel a predetermined minimum distance within the foam, the
barrier may comprise means for forcing the flow of flatus gasses in the barrier along a
predetermined flow path. For example, there may be provided a sheet of a plastics material,
e.g. PVC, in the foam, the sheet preventing flatus gasses from being conveyed along the
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shortest, i.e. straight-line route from the inlet to the foam to the outlet thereof. The sheet
may e.g. extend along a substantial part of the periphery of the coupling, such as for
example along 1/2 to 5/6 of the periphery. Alternatively, there may be provided a junction,
e.g. a welding, at which an outer and an inner flange of the coupling system, between which
there is provided the foam, are joined, whereby flatus gasses in the foam are prevented from
flowing across the junction.

As discussed above, the present inventors have found that a rapid dissolving of the bags
pose a purification problem at water purifying plants. More specifically, it has been found that
the process of purifying sewage is less complicated in case such sewage contains bags which
are not entirely dissolved than in case the sewage contains completely dissolved bags. This is
due to the fact those parts of a bag which are not entirely dissolved may be easily removed
from the sewage by appropriate mechanical means, such as simple filters, whereas those
entirely dissolved parts have to be removed by more sophisticated purification processes.
This problem is addressed by providing a structure of the inner bag which allows the inner
bag to essentially maintain its physical integrity upon immersion in water.

The structure may be such that the inner bag does not loose its physical integrity and/or
limpness and/or buoyancy immediately upon immersion in water or shortly thereafter.
Preferably, the material of the inner bag should be such that it essentially maintains its
physical integrity and/or limpness and/or buoyancy upon immersion in water at at most 30
°C, such as 25°C, for at least 10 minutes, preferably for at least 1 hour, such as for at least 6
or at least 12 hours, such as for at least 24 hours, preferably for at least 36 hours, and more
preferably for at least 48 hours. Most preferably, the inner bag maintains its physical
integrity at a purifying plant or in a septic tank for at least 1 week, such as for 1-4 weeks.
This has several advantages. Firstly, it facilitates a user’s handling of a used bag to be
flushed away, as the user will not wait for what may appear as an inconveniently long time
from placing a used ostomy bag in a WC bowl until the bag has lost its buoyancy, has
changed its limpness or lost its physical integrity, at which time the user usually decides to
flush away the bag. Once the user has become used to a bag which does not become less
buoyant or changes limpness or looses its physical integrity upon immersion in a WC bowl, he
or she will not wait at the WC bowl for the bag to sink or disintegrate, and accordingly the
user needs to spend less time at the WC bowl. Secondly, as the inner bag maintains its
physical integrity for an extended period of time, it does not dissolve before reaching a
purification plant together with the sewage which conveys the bag, and accordingly it may
easily be filtered out of the sewage in a water purification process.

Preferably, the material of the inner bag is biodegradable. In preferred embodiments, the
material of the inner bag comprises a mix of starch, such as maize or potato starch, and
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polyester, such as synthetic polyester, such as polycaprolactone. It has been found that such
a material combines the qualities of being soft, i.e. providing a low level of rustle noise when
worn by a user, flexible, and being capable of maintaining its physical integrity upon
immersion in water. For example, the material of the inner bag may comprise 35 - 55%,
such as 40-50% by weight of starch and 35 - 55%, such as 40-50% by weight of the
synthetic polyester. In one embodiment, the material of the inner bag comprises starch and
synthetic polyester in substantially equal ratios. In order to soften the inner bag and to
improve wearing comfort, the inner bag may comprise 10% or less by weight of a softener,
such as glycerol.

In one embodiment, the inner bag is made from a material of the above composition, the
material being essentially insoluble in water. The material may be hygroscopic to such a
degree that it absorbs 10-25% by weight of water, such as 15-18%. The water permeability
of the material may be between 3000 and 4000 g per m? per day, and the biodegradability
may be such that 10-20 pm of the material thickness is degraded after 2-3 weeks in still
water at 25°C. Preferably, the material of the inner bag fulfils ISO standards for
biodegradability.

One suitable material for the inner bag is the commercially available Mater-Bi NFO1U supplied

by Novamont SpA, Novara, Italy.

The coupling system is preferably one which comprises a body flange to be attached to the
patient’s body, with a central opening through which bodily waste may be received. The gas
permeable barrier may be provided in the form of a ring-shaped member attached to an
outer surface of the body flange, said outer surface of the body flange facing away from the
patient’s body during use of the ostomy system, the ring-shaped barrier thereby defining a
central opening which coextends with the central opening of the body flange. On an outer
surface of the barrier, i.e. on that surface facing away from the patient’s body, there may be
provided an outer flange defining a central opening which coextends with the central opening
of the body flange and of the barrier. The inner bag may in this case be sealed to an outer
surface of the outer flange, so that flatus gasses may only escape from the inner bag to the
outer bag through the barrier.

In one embodiment, the outer flange overlaps the barrier, whereby respective radially
inwardly facing rim portions of the body flange, the barrier and the outer flange define a
boundary of the orifice through which bodily waste méy enter the inner bag. Thereby, the
flatus gasses enter the barrier through the radially inwardly facing rim portion thereof.
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In all embodiments of the invention, the barrier may comprise a foam. The foam may thus,
for example, constitute or be comprised in the ring-shaped member comprised in the
embodiments discussed above. Alternatively, an outer surface of the foam may be provided
with a gas-impermeable surface layer, in which case the inner bag may be sealed to the
outer surface of the surface layer and arranged such that a first portion of the outer surface
of the coated barrier faces the interior of the inner bag, and such that a second portion of the
outer surface of the coated barrier faces the exterior of the inner bag. In other words, one
portion of the surface layer faces the inner bag, and another portion thereof faces the outer
bag. To allow flatus gasses to enter the foam, the surface layer may comprise at least one
perforation allowing flatus gasses to enter the barrier at the first portion thereof and to exit
the barrier at the second portion thereof, whereby flatus gasses may escape from the inner
bag. The at least one perforation may be provided as a single perforation extending between
the two portions of the surface layer or, alternatively, there may be provided at least two
distinct perforations, at least one of which is in one of the two portions of the surface layer,
and at least one of which is in the other one of the two surface portions. The perforation or

perforations may be provided as one or more non-coated outer surface portion of the barrier.

As discussed above, there may be provided means in the foam for forcing the flatus gasses to
flow along a predetermined flow path within the foam, so as to ensure that flatus gasses
diffusing from the inner bag into the outer bag travel a predetermined minimum distance
within the foam. Such means may e.g. be in the form of a radially extending obstruction. In
one embodiment, there is provided an inlet to the foam through which flatus gasses enter the
foam, and a foam outlet through which flatus gasses emerge from the foam, the inlet and
outlet being angularly displaced with respect to one another. If no obstruction is provided,
flatus gasses travel the shortest possible distance between the perforations. However, by
providing an obstruction which may, e.g., extend in a radial direction across the foam at a
location blocking the shortest possible flow path between the two perforations, it may be
ensured that flatus gasses travel the longest distance between the perforations. One
convenient way of providing the obstruction is to force the outer surface layer of the foam to
adhere to a backing of the foam, e.g. a surface of the body flange, such as by welding the
outer surface layer to the backing or by gluing the parts together.

Brief description of the drawings
The invention will now be further described with reference to the drawings, in which:
Fig. 1 shows a partial cross-section through a portion of a first embodiment of an ostomy

system according to the invention, with a barrier to liquids and solid particles being
sandwiched between a body flange and an outer flange;
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Fig. 2 is an end view illustration of the embodiment of Fig. 1;
Fig. 3 shows a partial cross-section through a second embodiment of an ostomy system
according to the invention, with a barrier to liquids and solid particles being attached to an

outer surface of a body flange;

Fig. 4 is an end view illustration of an embodiment in which there is provided means for
forcing the flow of flatus gasses in the barrier along a predetermined flow path;

Fig. 5 illustrates an embodiment of an ostomy system according to the invention.

Detailed description of the drawings

Fig. 1 shows a partial view of an ostomy system embodying the first and second aspects of
the invention. The ostomy system comprises a water and gas impermeable inner bag 100
attached to an outer surface portion 102 of a coupling system 104. The coupling system has
a body flange 106 and an outer flange 108, between which there is sandwiched a barrier to
liquid and solid particles in the form of a foam 110. An outer bag (not shown) is attached to
the coupling system. As indicated by arrows 112 in Figs. 1 and 2, flatus gasses entering the
inner bag may diffuse through the foam 110 into the outer bag, the flatus gasses entering
the foam through an inwardly facing rim portion 114 thereof. The outer bag is preferably
provided with a flatus filter, such as a conventional activated carbon filter.

Fig. 3 illustrates an alternative embodiment of an ostomy system embodying both aspects of
the invention. The system comprises a water and gas impermeable inner bag 100 attached to
an elevated surface portion 118 of body flange 116. The elevated surface potrtion is
constituted by a barrier in the form of a foam 120 appropriately covered by a water
impermeable surface layer 121 of, e.g., latex rubber or a plastic film. An inlet perforation 124
in the surface layer allows flatus gasses to enter the foam, the flatus gasses exiting the foam
through an outlet perforation 126, as indicated by arrow 128. The perforations are arranged
such that the inlet perforation 124 faces the interior of the inner bag, and such that the
outlet perforation 126 faces the exterior of the inner bag, but yet the interior of the outer bag
(not shown), which in turn is preferably provided with a flatus filter. Outlet perforation 126
may optionally be provided with a gas permeable, hydrophobic membrane 127.

Fig. 4 illustrates a similar embodiment with perforations 124 and 126 provided at the interior
and exterior of the inner bag 100, respectively. A welding 130 joining the surface layer 121
to the body flange 116 prevents flatus gasses and possibly liquid from flowing counter
clockwise in the foam 120 from the inlet perforation 124 to the outlet perforation 126. As
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illustrated by arrows 132, liquid and gasses travel clockwise in the foam along a distance
through the foam which is significantly longer than the shortest, straight-line distance
between the perforations. As a result of the extended travelling distance, liquid and solid
particles deposit in the foam, and only gasses escape the foam into the outer bag (not

shown) via outlet perforation 126.

Fig. 5 generally illustrates an ostomy system comprising inner bag 100 and an outer bag

200. The outer bag is supported by an outer flange 202 defining a surface 204 for
attachment to surface 148 of supporting flange 146. The supporting flange 146 is secured to
body flange 142, which defines an opening 144 for receiving the stoma of a patient and a
mounting surface 145 provided with a hydrocolloid adhesive for attaching the system to the
body of the patient. The inner bag 100 is supported by flange 140, which defines a first
surface 141 for attachment to surface 204 of the outer flange 202, and a second opposite
surface 143 for attachment to surface 148 of supporting flange 146. The adhering properties
of the respective surfaces of outer flange 202, flange 140 and supporting flange 146 are such
that surface 141 adheres stronger to surface 204 than the surface 143 adheres to the surface
148. Accordingly, when the patient dismounts outer flange 202 from supporting flange 146,
flange 140 disengages from supporting flange 146, while flange 140 remain attached to outer
flange 202. Subsequently, flange 140 and inner bag 100 may be removed from outer flange
202. Inner bag 100 and flange 140 may, as described above, be flushed down a toilet bowl,
whereas outer bag 200 and outer flange 202 may be disposed of with household refuse.
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CLAIMS

1. An ostomy system for receiving bodily waste, comprising:

a gas impermeable outer bag;

a water impermeable inner bag enclosed within the outer bag;

a coupling system for attaching the bag to the body of a patient and for securing the
inner bag in relation to the patient’s body and for securing the outer bag in relation to the
inner bag, the coupling system defining an orifice to enable bodily waste to be received by
the inner bag;
characterised in that '

the coupling system comprises a barrier for preventing liquids and solid particles from
passing from the inner bag to the outer bag, at least part of the barrier being permeable to
flatus gasses;

the outer bag is essentially made from a material which is impermeable to flatus
gasses;

the outer bag comprises an outlet with a flatus filter for releasing flatus gasses from
the outer bag.

2. An ostomy system according to claim 1, wherein the inner bag is impermeable to flatus
gasses.

3. An ostomy system according to claim 1 or 2, wherein the barrier comprises a gas
permeable foam.

4, An ostomy system according to any of the preceding claims, wherein the barrier comprises

a gas permeable membrane.

5. An ostomy system according to any of the preceding claims, wherein the barrier comprises
means for forcing the flow of flatus gasses in the barrier along a predetermined flow path.

6. An ostomy system according to any of the preceding claims, wherein the inner bag is of a

structure which essentially maintains its physical integrity upon immersion in water.

7. An ostomy system according to any of the preceding claims, wherein the coupling system
comprises a body flange to be attached to the patient’s body, the body flange defining a
central opening, and wherein the barrier is provided in the form of a ring-shaped member
attached to an outer surface of the body flange, said outer surface of the body flange facing
away from the patient’s body during use of the ostomy system, the ring-shaped barrier
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thereby defining a central opening which coextends with the central opening of the body
flange.

8. An ostomy system according to claim 7, wherein the coupling system further comprises an
outer flange attached to an outer surface of the barrier, said outer surface of the barrier
facing away from the patient’s body during use of the ostomy system, the outer flange
defining a central opening which coextends with the central opening of the body flange and of
the barrier;

the inner bag being sealed to an outer surface of the outer flange, so that flatus gasses
may only escape from the inner bag through the barrier;

the outer bag being arranged such that flatus gasses escaping the inner bag through
the barrier enter the outer bag.

9. An ostomy system according to claim 8, wherein the outer flange overlaps the barrier,
whereby respective radially inwardly facing rim portions of the body flange, the barrier and
the outer flange define a boundary of said orifice, so that the flatus gasses enter the barrier
through the radially inwardly facing rim portion thereof.

10. An ostomy system according to claim 7, wherein the barrier comprises a foam, at least
an outer surface of which is provided with a gas-impermeable surface layer;

the inner bag being sealed to the outer surface of the surface layer, so that a first
portion of the outer surface of the coated barrier faces the interior of the inner bag, and so
that a second portion of the outer surface of the coated barrier faces'the exterior of the inner
bag;

the surface layer comprising at least one perforation allowing flatus gasses to enter the
barrier at the first portion thereof and to exit the barrier at the second portion thereof,
whereby flatus gasses( may escape from the inner bag;

the outer bag being arranged such that flatus gasses escaping the inner bag through
the barrier enter the outer bag.

11. An ostomy system according to claim 10, wherein said at least one perforation is
provided as a non-coated outer surface portion of the barrier which extends partially into said
first portion of the outer surface of the barrier and partially into said second portion.

12. An ostomy system according to claim 10, wherein said at least one perforation is
provided as a plurality of distinct perforations, at least one of which is provided at said first
portion of the outer surface of the barrier, and at least another one of which is provided at
said second portion.
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13. An ostomy system according to claim 12, wherein the perforation at said first portion of
the outer surface of the barrier is angularly displaced with respect to the perforation at said

second portion, the barrier comprising a partial obstruction to flatus gasses, the obstruction

being arranged between the perforation in the first portion and the perforation in the second
portion, so that flatus gasses are conveyable in one and only one angular direction between

said perforations.

14. An ostomy system for receiving bodily waste, comprising:

an outer bag;

a water impermeable inner bag enclosed within the outer bag;

a coupling system for mounting the bag to the body of a patient and for securing the
inner bag in relation to the patient’s body and for securing the outer bag in relation to the
inner bag, the coupling system defining an orifice to enable bodily waste to be received by
the inner bag;
characterised in that the inner bag is of a structure which esseﬁtially maintains its physical
integrity upon immersion in water.

15. An ostomy system according to claim 14, wherein the structure of the inner bag is such
that it essentially maintains its limpness upon immersion in water.

16. An ostomy system according to claim 14 or 15, wherein the structure of the inner bag is
such that the inner bag does not loose its buoyancy immediately upon immersion in water.

17. An ostomy system according to any of claims 14-16, wherein the inner bag essentially
maintains its physical integrity and/or limpness and/or buoyancy upon immersion for at least

10 minutes at a temperature of the water of 30 °C.

18. An ostomy system according to any of claims 14—17, wherein the material of the inner
bag is biodegradable.

19. An ostomy system according‘to any of claims 14-18, wherein the material of the inner
bag comprises 35 - 55% by weight of starch, such as maize or potato starch.

20. An ostomy system according to any of claims 14-19, wherein the material of the inner
bag comprises 35 - 55% by weight of synthetic polyester, such as polycaprolactone.

21. An ostomy system according to claim 19 and 20, wherein the material of the inner bag
comprises said starch and said synthetic polyester in substantially equal ratios.
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22. An ostomy system according to any of claims 14-21, wherein material of the inner bag
comprises not more than 10% by weight of a softener, such as glycerol.

23. An ostomy system according to any of claims 14-22, wherein the coupling system
comprises a barrier for preventing liquids and solid particles from passing from the inner bag

to the outer bag, at least part of the barrier being permeable to flatus gasses.
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