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An Adhesive Wafer with a Neutralizer Matrix

The invention relates to an adhesive wafer for an ostomy appliance.

Summary of the Invention

One aspect of the disclosure provides an adhesive wafer in accordance with the

appended claim 1.

Brief Description of the Drawing

The accompanying drawings are included to provide a further understanding of
embodiments and are incorporated into and a part of this specification. The drawings
llustrate embodiments and together with the description serve to explain principles of
embodiments. Other embodiments and many of the intended advantages of embodiments
will be readily appreciated, as they become better understood by reference to the
following detailed description. The elements of the drawings are not necessarily to scale

relative to each other. Like reference numerals designate corresponding similar parts.
Figure 1 illustrates a schematic cross-section view of one embodiment of a wafer.
Figure 2 illustrates a plan view of an embodiment of a wafer.

Figure 3a-3c¢ Iillustrate the flow of red dye of an embodiment of a wafer.

Figure 3d Is a photo of the stoma flow model.

Fig 4 and 5 show boxplots and statistical analysis of TEVVL.

Detailed Description

In the following, whenever referring to the proximal side of a device or part of a device, the
referral is to the skin-facing side, when the wafer or ostomy appliance is worn by a user.
Likewise, whenever referring to the distal side of a device or part of a device, the referral
IS to the side facing away from the skin, when the wafer or ostomy appliance is worn by a
user. In other words, the proximal side Is the side closest to the user, when the wafer Is
fitted on a user and the distal side Is the opposite side — the side furthest away from the

user during use.
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An axial direction is defined as the direction of the stoma, when the appliance i1s worn by a
user. Thus, the axial direction is substantially perpendicular to a skin surface of a user,
such as an abdominal skin surface. A radial direction is defined as transverse to the axial

direction.

Prior to application to the skin a protective release liner may cover the skin contacting side
of a pressure sensitive adhesive layer, in order to ensure that the properties of the
adhesive are preserved and that the adhesive surface is not laid open until just before
use. The release liner may suitably be a siliconised or fluorinated release liner, such as a
siliconised or fluorinated craft paper, polyethylene, polypropylene or polyethylene
terephthalate film. Suitably, the release liner is a siliconised polyethylene film, such as

medium density polyethylene from the company Huhtamaki.

In the following, the words ‘ostomy’ and ‘stoma’ are used interchangeably without any

Intention to have different meanings.

By output is herein meant the effluent from a stoma, being faeces and/or urine in a more
or less viscous form or mucins secreted from the epithelial layer of the alimentary canat. In
the case of a colostomy, the output may be quite solid, whereas an ileostomy may
produce more liquid output. The output may contain digestive fluids with enzymes and
other components that may be aggressive to the skin and thus may cause maceration and
contact dermatitis of the skin if brought into contact with it as well as the output may

comprise components that may attack and degrade the adhesive.

Embodiments provide an ostomy appliance comprising an adhesive wafer for an ostomy
device, the wafer comprising a proximal (skin-facing) adhesive layer, a backing layer on
the distal (non-skin-facing) side of the adhesive layer, and a hole for accommodating a
stoma, and wherein a release layer configured to releasing a neutralizer is provided on the

distal side of the backing layer.

The wafer may be a part of an ostomy appliance comprising an adhesive wafer and a
collecting bag. The collecting bag may be detachably or permanently attached to the
wafer along a connection zone circumferencing the hole in a radial distance and having an

Inlet corresponding with the hole in the wafer.
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The wafer comprises a central portion, defined as the area extending radially from the
edge of the hole to the connection zone and a peripheral portion, defined as the area

extending radially from the connection zone to the outer edge of the wafer.

When an ostomy wafer is applied to the skin surrounding a stoma, the adhesive provides
a tight fit to the skin, in order to avoid the output from leaking under the wafer and
damaging the skin and degrading the adhesive. Any output creeping under the wafer is to
be avoided as much as possible as it may lead to maceration of the skin and degradation
of the adhesive, resulting in leakage, unintended detachment of the wafer and discomfort
to the user. Having a neutralizer matrix on the distal side of the backing layer, the output

will be neutralized before attacking the skin and/or the adhesive.

When fitting a hole of an ostomy wafer to the area around a stoma, there will be a gap
between the edge of the hole In the adhesive plate and the stoma. The stoma needs room
to work due to inter alia peristaltic movements of the intestine; it enlarges when delivering
output and shortens when not. In this gap, also called the peristomal gap, output from the
stoma may enter and over time degrade the adhesive layer as well as cause skin
maceration. By providing a release layer configured to releasing a neutralizer at least at a
central portion of the distal surface of the backing layer, the release layer may easily get In
contact with the output and release neutralizer to the peristomal gap, and the skin and the
adhesive at the peristomal gap will be protected. Some of the neutralizer will be flushed
INto the bag by the output, but most of the neutralizer will flow into the peristomal gap and

iInteract with the output to neutralize its harmful components.

The output from the stoma may flow substantially continuously or it may enter the bag In
bursts, e.g. depending on the type of stoma. If the user of the bag is in an upright position,
continuous output may flow downwards due to gravity and primarily wet the part of the
central portion of the wafer being below the stoma. However, the output may also creep
upwards to wet the part of the central portion above the stoma. VWhen coming in bursts,
and Inside a bag and with the distal wall of the bag close to the stoma, the output may
spread all over the central portion of the backing layer, including also the area above the
stoma. A user wearing a bag with clothing potentially pushing the bag wall towards the
stoma, the output may for a period of time be trapped in and fill the volume defined by the
wafer, the distal wall and the connection zone. Thus, the output may not immediately
follow gravity but will also wet the area of the bag being above the stoma receiving hole

and also the entire peristomal gap.
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In embodiments, the release layer is located on at least a part of the central portion of the
pbacking layer and the release layer may extend further radially outwards to cover a part of

the inner wall of the bag.

In embodiments, the release layer is at least located next to the hole. This enables the
neutralizer to easily enter the peristomal gap when released from the release layer. By
next to the hole 1s meant being extending radially inwards to define at least a part of the
rim of the hole. In embodiments, the release layer is located on at least a part of the

central portion of the backing layer.

In embodiments, the release layer comprises a matrix with a neutralizer incorporated
therein. The matrix serves as a carrier of the neutralizer and is capable of releasing the

neutralizer.

By neutralizer is herein meant a neutralizing substance capable of neutralizing or at least

minimizing the level of skin- or adhesive- aggressiveness of the output.

In embodiments, the neutralizer comprises a clay, such as organophilic clay, for example
bentonite or synthetic clay such as laponite. Examples of such clays are disclosed in EP 1
140 009. In embodiments, the neutralizer may be potato-derived inhibitors or protease
iInhibitors. Examples of potato-derived inhibitors such as potato protein are disclosed in
EP 1736 136.

In embodiments, the matrix is a composition in which the neutralizer is incorporated. The

neutralizer may be dissolved in the matrix or it may be dispersed as particles in the matrix.

In embodiments, the release layer may be in the form of coated neutralizer particles.

In embodiments, the matrix of the release layer I1s designed to release neutralizer when
the release layer is exposed to certain conditions. Such conditions may for example be in

the presence of output from the stoma or in the presence of moisture.

Inside a collecting bag, the humidity will quickly reach about 100 % humidity, so the
presence of moisture 1s substantial. In embodiments where the release layer is sensitive
to moisture, the release of neutralizer from the release layer may initiate shortly after

applying the wafer, due to the high humidity in the bag.
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In embodiments, the matrix is in the form of a gel, foam, film layer, paper or a coating.
Such coating may for example be solid or powder coating. In embodiments, the matrix

and the neutralizer form a colloidal solution such as a sol.

In embodiments, a matrix in the form of a water-soluble film such as a polyvinyl alcohol

film, for example a Monosol 7031 film.

In embodiments, the matrix is soluble in water or a component of the output. It may be
slowly soluble, by slowly Is herein meant that the matrix layer will not be washed away
iInstantly, but will slowly dissolve and provide a steady release of neutralizer over time, for
example during wear time of the wafer. In embodiments, the matrix is swelling during

absorption of moisture.

In embodiments, the matrix may absorb moisture and turn into a gel like material when
wetted. The matrix may be delivered in dry form and swell into a gel when brought into
contact with moisture. In embodiments, the matrix is delivered as a gel. In embodiments,
the gel may be slowly soluble in water or in a component of the output or it may be
iINsoluble but able to release the neutralizer when exposed to stomal output or moisture. In
embodiments, the matrix is a material capable of forming a gel when wetted or it may be
IN the form of a gel. Examples of suitable materials for the matrix composition may be
polyethylene glycol (PEG), polyvinyl alcohol (PVA), polyvinyl pyrrolidone (PVP), ethylene

vinyl acetate (EVA) based matrix and hydrocolloids such as CMC or gelatine.

In embodiments, the matrix comprises water-soluble or water-swellable polysaccharides
and/or hydrocolloids. The polysaccharides or hydrocolloids may dissolve or hydrate when

exposed to moisture from the output, thereby releasing neutralizer.

In embodiments, the matrix comprises protein. In embodiments, the matrix comprises

gelatine.

In embodiments, the matrix i1s substantially non-adhesive. By non-adhesive is meant that it

IS not adhesive, though it may, under certain conditions, become slightly sticky.

A non-adhesive matrix will be less prone to sticking to the distal wall of the bag and cause

problems In that way.
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Embodiments provide an ostomy appliance comprising a collecting bag and an adhesive
wafer, the wafer comprising a proximal (skin-facing) adhesive layer, a backing layer on the
distal (non-skin-facing) side of the adhesive layer, and a hole for accommodating a stoma,
and a release layer configured to releasing a neutralizer on the distal side of the backing

layer.

The collecting bag usually comprises a front wall on the distal side and a rear wall on the
proximal side. The walls may be made of gas- and liquid impermeable foil-material (for
example of polyethylene (PE), polyvinyl-chloride (PVC) or ethylene-vinyl-acetate (EVA))
that is welded around the edges or the rim, so as to form a pouch defining a waste
collection chamber. The bag may be welded only partly around the rim so that an opening
for emptying the bag is provided at the bottom of the bag. In that case, the bag may be
provided with means for closing that opening. The waste inlet opening is provided in the
rear wall and placed in the upper part of the collecting bag, so that when a user stands up,
the waste inlet opening will be above the midline of the collecting bag. This leaves a larger
collecting volume below the waste inlet opening. Thus, the top of the collecting bag is
defined as the part closest to the waste inlet opening, and the bottom is defined as the

opposite part.

In embodiments, the backing layer is gas and water impermeable. In embodiments, the
wafer comprises an adhesive layer proximal to the skin, a backing layer on the distal
surface of the adhesive layer and a release layer on at least a part of the distal surface of
the backing layer. Thus, the release layer Is furthest away from the skin and is located on
the central portion of the backing layer defining a part of an inside surface of the collecting

bag.

In embodiments, an ostomy appliance may be produced by providing an adhesive wafer,
the wafer comprising a proximal adhesive layer, a backing layer on the distal side of the
adhesive layer, and a hole for accommodating a stoma, attaching the rear wall of a
collecting bag along a connection zone on the backing layer, for example by welding,
providing a release layer on the distal side of the central portion of the backing layer and
optionally extending further radially to cover at least a part of the rear wall, and then
superimposing the distal wall over the rear wall and welding the rear wall and the distal

wall together along the rim to provide a closed bag.
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Disclosed is a method of protecting the peristomal skin of a user, the method comprising
the following steps: providing an ostomy appliance comprising a collecting bag and an
adhesive wafer, the wafer comprising a proximal adhesive layer, a backing layer on the
distal side of the adhesive layer, and a hole for accommodating a stoma, and a release
layer configured to releasing a neutralizer on the distal side of the backing layer; optionally
adapting the size of the hole to fit a stoma; and attaching the wafer to the skin around a
stoma. The output from the stoma may distribute over the central portion of the wafer and
INto the peristomal gap between the hole and the stoma, thereby flushing over the release
layer and releasing the neutralizer into the peristomal gap. The aggressive output from the
stoma will be neutralized before or shortly after reaching direct skin contact at the
peristomal gap and the skin will be less prone to irritation due to the contact with the

output.

Embodiments, and features of the various exemplary embodiments described in this
application, may be combined with each other ("mixed and matched”), unless specifically

noted otherwise.

Detailed Description of the Drawing

In the following detailed description, reference i1s made to the accompanying drawings.
The drawings form a part of this specification and illustrate exemplary embodiments for
practicing the invention. Directional terminology, such as “top,” “bottom,” “front,” “back,”
etc., I1s used with reference to the orientation of the figures being described. Because
components of embodiments can be positioned in a number of orientations, the directional
terminology Is used for purposes of illustration and is in no way limiting. It is to be
understood that other embodiments may be utilized and structural or logical changes may
be made without departing from the scope of the invention. The detailed description
describes examples for practicing the invention and is not to be read to limit the scope of

the invention. The scope of the invention Is defined by the attached claims.

Initially, it shall be noted that the figures are schematic illustrations intended only to
address the principles and functions of the wafer according to the invention and are not to
be considered [imiting to the scope of the attached claims. Furthermore, the figures and
particularly the individually illustrated elements are not necessarily to scale, neither

iIndividually nor In relation to each other.
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In Figure 1 is shown a cross-sectional view of an ostomy appliance. The appliance
comprises an adhesive wafer 10 having a proximal layer of adhesive 40 facing the skin
and for attaching the wafer to the skin 50 surrounding a stoma 20. A backing layer 30
covering the distal surface of the adhesive layer 40. A central hole 60 is provided for
accommodating a stoma 20. The size of the hole 60 may be adapted by cutting to tailor fit
the hole 60 to the stoma 20. The wafer is provided with a collecting bag 70, the bag being
connected to the wafer along a connection zone 80 circumferencing the hole 60 In a radial
distance. The bag 70 may be detachably connected to the wafer 10 in a way so that the
bag 70 may be detached from the wafer 10 and exchanged, or the bag 70 may be
Inseparately connected to the wafer 10 for example by welding. The wafer 10 comprises a
central portion, defined as the area extending radially from the hole 60 to the connection
zone 80 and a peripheral portion 100, defined as the area extending radially from the
connection zone 80 to the outer edge of the wafer 10. At least a part of the distal surface
of the central portion 90 Is provided with a release layer 110. The release layer 110 may
be In the form of a disc essentially covering the entire central portion 90 of the distal
surface or it may be primarily in the area of the distal surface being next to the hole 60.
VWhen cutting the hole 60, the release layer 110 may be cut too. When output from the
stoma 20 is flowing from the stoma and over the release layer 110, it may release the
neutralizer that enters into the peristomal gap 120 between the edge of the hole 60 and

the stoma 20.

Figure 2 shows an embodiment of an adhesive wafer 10 seen from the distal side, with a
central portion 90 surrounding a hole 60 for accommodating a stoma 20, and a peripheral
portion 100 circumferencing the central portion. Along the transition between the central
portion 90 and the peripheral portion 100 is the connection zone 80. The connection zone
80 may be in the form of a coupling for attaching a collecting bag (not shown). On a part
of the distal surface of the central portion 90, closest to the hole 60, is provided a release

layer 110.

Example

An ostomy wafer (Sensura from Coloplast A/S) is provided. In a solution of PEG is
suspended 1% particles of Protagold potato protein. The dispersion is placed onto the
distal side of the central portion of the adhesive wafer and dried to form a 0.5 mm thick

film layer.
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Experimental

Distribution of neutralizer (flow model)

A silicone cast of a stoma was made, and a hole was cut through it. One end of the stoma
was attached to a syringe, which was used in order to control the flow through the stoma

and creating an illusion of a flow of output from an intestine through the stoma.

The other end of the stoma was placed in a hole in a vertical plastic plate to simulate the

stoma protruding through stomach wall.

Once the stoma model was set up, a Sensura wafer from Coloplast A/S, provided with a
release layer on the distal surface of the central portion of the backing layer was placed
on the peristomal skin, with the release layer of the wafer being located on the surface
facing away from the skin. The release layer comprised a matrix composition in the form
of PEG (polyethylene glycol) and the neutralizer was represented by particles of amaranth
(red colour dye) distributed homogenously In the matrix composition in a concentration of
approximately 1%. The release layer was disposed on the central portion of the backing

layer of the wafer in a thickness of approximately 0.5-1 mm.

Stomal output was represented by a viscous agueous solution of carboxy methyl cellulose
(CMC). When the output was pushed through the syringe, it flowed through the stoma,
and down over the adhesive wafer and the release layer. When the flow was slowed
down, it was possible to visually verify that the red colour also moved against the flow
direction and towards the center of the stoma, even despite of gravity. This indicates that
at least a part of the neutralizer will flow from the release layer on the adhesive wafer to
enter into the peristomal gap between the wafer and the stoma, and will thereby be able to

protect the skin in the peristomal area by neutralizing the output.

The phenomenon is illustrated in Figure 3a-3c¢ showing how the red dye distributes when
the output Is passed through the stoma. The wafer 10 was provided with a release layer
110 In which the content of neutralizer had been substituted with red dye as described
above. Figure 3a shows the wafer before output Is introduced. In Figure 3b, the output
flows from the stoma 20 to wet the release layer 110, thereby releasing the red dye 130.
As can be seen from the Figure, some of the dye passed downwards, due to gravity,
whereas some of it flowed in the opposite direction, towards the stoma 20 and into the

peristomal gap 120 between the stoma 20 and the wafer 10. Output may often come In
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bursts rather than a constant flow. Between the bursts, the neutralizer (red dye) flows into
the peristomal gap 120. However, during a continuous flow of output from the stoma,
retrograde flow Is also seen. In Figure 3c is shown how the neutralizer (red dye) 130 was
released after a burst of output; the release was all the way round the stoma 20 and not
only below the stoma 20. In Figure 3d is shown a photo of the stoma model, with output

flowing from the stoma and over the release layer.

Release of neutralizer from the release layer

A composition was prepared as shown in Table 1:

Table 1
Sample w/w
PEG 41,7
Laponite 20,8
Starch 37,5

For testing the release of Laponite from the sample, 2 g of sample was placed in basket,
60 ml of PBS buffer (phosphate buffered saline) placed in cup and the basket was placed
IN the cup. The buffer was stirred by magnetic stirrer at 100 rom and temperature was
kept at 37°C. Measurements were in triplicates. The measuring method was yielding a
20% uncertainty. The buffer samples were analyzed for their content of Laponite using
Atomic Absorption Spectroscopy AAS. After 2 hours, 79% of the Laponite was released to

the buffer. Hence, the composition is capable of releasing the neutralizer into the buffer.

An explorative study investigating human skin reaction to output

In a clinical setting the effect of feces on human skin was investigated using 22 subjects
having an ileostomy. At the beginning of the study all subjects had their ostomy product
removed from the skin leaving the skin to acclimatize for 30 min. This was followed by
measuring the transepidermal water loss (TEVVL) at the beginning of the study to obtain
the start value. The TEWL measurement describes the status of the skin barrier function

and can be used to evaluate a damage to the skin.

All subjects had an ostomy product applied where part of the product was removed to
make space for three small bags. These bags were Iin 12 of the subjects filled with

respectively a buffer solution, the subject’'s own feces and a simulated feces solution
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containing trypsin and chymotrypsin. The bags were in the remaining 10 subjects filled

with the same solutions but mixed with 5% of Laponite RD.

All small bags were incubated on the peristomal skin for 6 hours before the bags were
removed. The skin areas were cleaned and left to acclimatize for 30 min before the TEWL

was measured again in the respective skin areas.

In Figure 4 i1s shown a boxplot and a statistical analysis of TEWL on the peristomal area of

the samples without Laponite RD (neutralizer).

The median TEWL results showed, as seen in Figure 4, a significant higher value for skin
iIncubated with real feces (A in the Figure) (P < 0.001) as well as the simulated feces (B In
the Figure) (P = 0.001) compared to the buffer incubated skin (C in the Figure). This
means that both real feces and simulated feces results in damage to the barrier of the

skin. There was no difference between the damage seen with real feces or simulated
feces (P = 0.4195).

In Figure 5 is shown a boxplot and statistical analysis of TEVWL on the peristomal area of

the samples containing Laponite RD (A’, B’ and C’ in the Figure).

VWhen the subject’'s own feces, simulated feces with enzymes or buffer were mixed with
laponite RD there were no significant difference between own feces (P = 0.112) or
simulated feces (P = 0.175) compared to buffer with the Laponite RD. There was no
significant difference between own feces or simulated output when Laponite RD were

mixed into the solutions.

In conclusion, we saw a significant increase, compared to incubating with buffer, in the
trans epidermal water loss (TEWL) from skin when the subject’'s own feces or simulated
feces were incubated on the peristomal skin for 6 hours meaning a damage to the barrier

of the skin.

Mixing the Laponite RD into the same solutions/suspensions did not influence the TEWL
and thereby did not affect the barrier of the skin. Laponite RD mixed into feces or
simulated feces neutralizes the damaging effect of these suspensions protected the skin

from being damaged.
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Claims

1. An adhesive wafer for an ostomy device, the wafer comprising a proximal adhesive
layer, a backing layer on the distal side of the adhesive layer, and a hole for
accommodating a stoma, and a release layer configured to releasing a neutralizer on

5 the distal side of the backing layer.

2. Adhesive wafer according to claim 1, wherein the release layer Is located on at least a

central portion of the backing layer.

10 3. Adhesive wafer according to the preceding claims, wherein the release layer Is at |least

located next to the hole.

4. Adhesive wafer according to the preceding claims, wherein the release layer
comprises a neutralizer incorporated in a matrix.
15
5. Adhesive wafer according to the preceding claims, wherein the matrix i1s soluble In

water.

6. Adhesive wafer according to the preceding claims, wherein the neutralizer Is released

20 IN the presence of moisture.

/. Adhesive wafer according to the preceding claims, wherein the matrix is in the form of

a gel.

25 8. Adhesive wafer according to the preceding claims, wherein the matrix is in the form of

a foam.

9. Adhesive wafer according to the preceding claims, wherein the matrix comprises a
polysaccharide.
30
10. Adhesive wafer according to the preceding claims, wherein the neutralizer comprises

a clay.

11. Adhesive wafer according to the preceding claims, wherein the neutralizer comprises

35 potato derived inhibitors.
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12. Adhesive wafer according to the preceding claims, wherein the release layer is

substantially non-adhesive.

13. An ostomy appliance comprising a collecting bag and an adhesive wafer, the wafer
comprising a proximal adhesive layer, a backing layer on the distal side of the
adhesive layer, and a hole for accommodating a stoma, and a release layer configured

to releasing a neutralizer on the distal side of the backing layer.
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