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A PRESSURE SENSITIVE ADHESIVE COMPOSITION COMPRISING A WATER
SOLUBLE COMPOUND

Field of invention
The invention relates to a novel absorbing pressure sensitive adhesive composition
comprising water soluble compound and medical devices comprising said absorbing

adhesive composition.

Background
Pressure sensitive adhesives have for a long time been used for attaching medical
devices, such as ostomy appliances, dressings (including wound dressings), wound

drainage bandages, devices for collecting urine, orthoses and prostheses to the skin.

It has been reported that humans for short periods can sweat more than 20,000
g/m°/24 h, (Main, K., K. O. Nilsson, and N. E. Skakkebaek, 1991, Influence of sex and
growth hormone deficiency on sweating, Scand. J. Clin. Lab Invest 51:4/75-480).

Thus, the moisture handling ability of skin contact adhesives, I.e. both the water
absorption capacity and the moisture vapour transmission rate of the adhesive, Is

important.

When designing a skin adhesive one of the major issues is to keep the skin relatively
dry underneath the adhesive to prevent maceration. Maceration occurs when skin is
unable to get rid of moisture from transpiration and results in degradation of the skin

barrier function.

Usually, skin adhesive keeps the skin dry by being water permeable. This allows
moisture to transport through the adhesive from the skin side to the outer side, where it
IS allowed to evaporate. This mechanism is not usable for ostomy skin adhesives,
because a water impermeable layer covers the outer side of an ostomy adhesive. The
water impermeable layer prevents ostomy discharge to enter the adhesive from the
outside. Thus, evaporation of moisture is not possible. Hence, adhesive compositions
used for ostomy appliances are made water absorbent. Absorbing particles or
hydrocolloids (HC) are mixed into a hydrophobic adhesive matrix to absorb moisture

from the skin and thereby keeping the skin relatively dry. This technique is well known
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in the art (see for example US Patent No. 6,451,883) and forms the basis for all

commercially available ostomy adhesives.

The adhesive matrix, in traditional state of the art of ostomy adhesives without HC
particles, is very hydrophobic with very low water permeability. The only way water can
transmit within the adhesive is through the hydrocolloid particles that are mixed therein.
As these particles are much smaller than the total thickness of the adhesive layer, the
only way water can migrate into the adhesive is if the HC particles touch each other
and form bridges for water permeation. This limit in water transportation dictates a
relatively high loading of hydrocolloid particles in the adhesive, in a way that enough
particles touch each other. As the particles used are hard relative to the adhesive
matrix, this addition of a large quantity of particles makes the adhesive hard and

uncomfortable for the user.

By using a water permeable adhesive matrix such as the adhesive described in
International Publication No. WO 05/032401, the water transportation is less dependent
on the number of particles that touches each other, fewer particles are needed to

ensure proper water mobility in the adhesive.

Unfortunately, by reducing the amount of absorbing particles, the absorption capacity
and rate is reduced. Water absorption in the adhesive is driven by a difference in
vapour pressure between the skin and the inside of the adhesive. The vapour pressure
over hydrocolloids grows rapidly towards the equilibrium vapour pressure of water, In
that water is absorbed by the particles. As vapour pressure grows Iin the hydrocolloids,
the driving force reduces and the water transport gets slower. This would also be the
case for a regular HC adhesive with impermeable adhesive matrix, but here, water
transport is helped by the expanding particles starting to touch more neighbour
particles and form more bridges. In this way the resistance against water flux reduces

and compensates for the lower driving force.

Thus, reducing the amount of particles not only reduces the absorption capacity, but
also reduces the absorption rate of the adhesive. Using the known technology today, it
IS not possible to make an ostomy adhesive that is soft, has high water absorption

capacity and also has a relatively high and constant transient water uptake.
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The present invention provides an absorbing adhesive with very low particle loading

and still having high water absorption capacity.

Summary of the Invention
Accordingly, the present invention relates to a pressure sensitive adhesive composition

comprising a continuous phase and a discontinuous phase wherein

a) the continuous phase comprises a water vapour permeable hydrophobic

polymer; and

b) the discontinuous phase comprises a water soluble compound.

Detailed description of the Invention

The present invention relates to a pressure sensitive adhesive composition comprising

a continuous phase and a discontinuous phase wherein

a) the continuous phase comprises a water vapour permeable hydrophobic

polymer; and

D) the discontinuous phase comprises a water soluble compound.

As used herein, the total adhesive composition means the discontinuous phase and the

continuous phase in combination.

As used herein the discontinuous phase means the water soluble compound(s) or
mixture of such compounds and any other solid materials, preferably in particulate
form, such as filler (native starch), colours, hydrocolloids etc. which are distributed In

the continuous phase.

As used herein the continuous phase means the total adhesive composition except the

discontinuous phase.

The present invention provides an absorbing adhesive with very low particle loading
and still high water absorption capacity. These very attractive features are obtained by
using low molecular weight water-soluble compounds instead of water absorbent

particles as absorbers. Furthermore, it is required that the adhesive matrix is water
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vapour permeable and substantially impermeable. In this way, water vapour can diffuse
towards the compound particle and slowly dissolve it, but the material from the

dissolved compound cannot escape the adhesive matrix.

Usually low molecular weight water-soluble compounds cannot be used as absorbing
particles because upon water contact, they dissolve and will leach out of the polymer

matrix.

surprisingly, the water soluble compound and permeable polymer combination can
absorb moisture without the negative effect of the dissolved material leaching out. One
theory of how this works is that the polymer and compound distribution provide an
osmotic effect and moisture is transported through the vapour permeable, but liquid
impermeable polymer acts as a membrane. The liquid impermeable polymer also has a
function of sealing the dissolved material until the pressure balance is changed
sufficiently. This, in normal use of these adhesives, Is never reached, therefore the
transport is essentially in one direction only. As long as there is no tunnel or opening
leading directly to the surfaces of the adhesive, the dissolved material cannot leach

out.

A compound particle in an adhesive matrix "absorbs” in a fundamentally different way

than a regular hydrocolloid in an adhesive matrix:

First, the amount of water that a low molecular weight water-soluble compound can
absorb, at a given partial pressure of water, can be huge compared to the hydrocolloid.
For example, at room temperature at /5% relative humidity (RH), a low molecular
weight water-soluble compound made of Urea can absorb more than its own weight,
whereas a hydrocolloid like Aquasorb A800 only absorbs about 0,2 times its own
weight. Thus, Urea has a water absorption capacity that is an order of magnitude

higher than hydrocolloids.

Next, the vapour pressure over a low molecular weight water-soluble compound
particle is independent of the amount of absorbed water until the material is completely
dissolved. This is contradictory to the hydrocolloid particle where equilibrium vapour
pressure increases rapidly with the amount of absorbed water. WWhen the vapour

pressure increases, the difference between vapour pressure on the skin and the
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adhesive is reduced and thus the driving force of water transport is reduced. This
difference in the vapour pressure effects makes the absorption rate of an adhesive with
low molecular weight water-soluble compounds more constant in time and less a

function of the amount of absorbed water.

Finally, the mechanical behaviour of the adhesive also changes during absorption of
water. When no water is absorbed in an adhesive with low molecular weight water-
soluble compounds in it, the adhesive will be harder than the equivalent adhesive
without particles. This is because the particles are harder than the adhesive matrix.
However, as the adhesive starts to absorb water, the particles are dissolved and the

adhesive gets softer and softer.

A surprising benefit of the compound particle turning to liquid form upon dissolution but
still being kept in pockets within the polymer matrix, is that the adhesive moduli are
reduced. The adhesive becomes softer and even more comfortable to wear. But there

IS NO reduction In erosion resistance.

From the physics of dissolving materials, it is possible, to a first order approximation, to
calculate the minimum solubility of the material to achieve satisfactory absorption rates.
Raoult's law teaches that the equilibrium vapour pressure of a species (in the present
case: water) over a solution containing the species is equal to the saturated vapour

pressure of the pure species multiplied by its mole fraction in the solution.

. sat
Pr,o =*moPHu,0

According to the invention, it is desired that the vapour pressure in the particles is less
than 98% of pure water (very close to isotonic water), because a vapour pressure
gradient between skin and adhesive is needed to have water transportation into the
adhesive. From the minimum vapour pressure requirement according to the invention

and Raoult's law it Is possible to calculate the minimum compound solubility:

Puyo Ny,o
098> ——=x, , = 2
Sat H,0 4+
pHZO nHZO ncompound

Where pu,o is partial pressure of water, puxo°® is vapour pressure of pure water, Xyo iS
the molar fraction of water and ny20 and neompound @re molar concentrations of water and

compound.
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According to this equation, the minimum solubility of the compound is calculated to be
1.13mol/L H,0.

According to one embodiment of the invention, the water soluble compounds used
according to the invention may preferably be selected from the group of mono, di- and
oligosaccharides, sugar alcohols, polypeptides, organic acids, inorganic acids, amino

acids, amines, urea, glycols, and mixtures thereof.

The term "urea” used herein should be understood to comprise urea as well as which

has been N-substituted or N,N-disubstituted by lower alkyl.

“‘Lower alkyl" is used in the present context to designate straight or branched or cyclic
aliphatic groups having from 1 to 6 carbon atoms, preferably from 1 to 4 carbon atoms

such as methyl, ethyl, propyl, isopropyl or n, iso or tert.butyl.

According to a preferred embodiment of the invention, the water soluble compound
may be selected from the group of glucose, sorbitol, amino acids such as glycine and

urea, and mixtures thereof.

According to one embodiment of the invention, the water soluble compound has a low

molecular weight.

According to a preferred embodiment of the invention, the molecular weight of the

water soluble compound is below 500 g/mol, preferably below 200 g/mol.

The compound or mixture of compounds is preferably non-toxic and insoluble in the

adhesive matrix. The compound is preferably a solid.

According to one embodiment of the invention, the water soluble compound is fully

soluble at 1 mole per litre.

According to one embodiment of the invention, the content of the water soluble

compound is below 40 wt% of the total pressure sensitive adhesive composition.
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According to one embodiment of the invention, the pressure sensitive adhesive
composition comprises water vapour permeable hydrophobic polymer from the group
of but not limited to polypropyleneoxide, polyurethane, silicone, polyacrylate or

ethylene vinyl acetate, and mixtures thereof.

As used herein a water vapour permeable hydrophobic polymer means a polymer that
absorbs less than 5% in wt, preferably less than 1%, at equilibrium and has a moisture
vapour transmission rate of greater than 20 g/m“/24hrs, preferably greater than 100
g/m?®/24hrs.

In one embodiment of the invention, the water vapour permeable hydrophobic polymer

IS crosslinked.

As used herein a crosslink means a small region in a macromolecule (polymer chain
structure) from which more than 2 chains emanate. The linking may be covalent,

physical or ionic.

In another embodiment of the invention, the water vapour permeable hydrophobic

polymer has a permeability above 20 g/m*/24h.

In another embodiment of the invention, the water vapour permeable hydrophobic

polymer is a block copolymer.

As used herein a block copolymer means a copolymer in which the repeating units in
the main chain occur in blocks, e.g.,-(a)m-(b)n-(a)p-(b)qg- ,where a and b represent the

repeating units.

In a preferred embodiment of the invention, the water vapour permeable hydrophobic

polymer is polypropyleneoxide.

In a preferred embodiment of the invention, the water vapour permeable hydrophobic

polymer is polyurethane.

In a preferred embodiment of the invention, the water vapour permeable hydrophobic

polymer is silicone.
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In a preferred embodiment of the invention, the water vapour permeable hydrophobic

polymer is polyacrylate.

In a preferred embodiment of the invention, the water vapour permeable hydrophobic

polymer is ethylene vinyl acetate.

Preferred particle size of the discontinuous phase Is as small as possible, smaller
particles are more difficult to see by the naked eye and will give products that are more
pleasing to the eye. An upper limit on particle size is the size of the smallest dimension
of the adhesive. Thus, a 300um thick adhesive should not contain particles with
diameters above 300um. There is a tendency of the hygroscopic particles to
agglomerate and this effect will increase with decreasing particle size. Therefore, a
preferred particle size would be from 10-300um. Also, the particles may contain an ant

agglomerating agent to reduce agglomeration of small particles.

According to one embodiment of the invention, the water vapour permeable

hydrophobic polymer comprises the reaction product of:

(1) a polyalkyleneoxide polymer having one or more unsaturated end groups,

and

(1) an organosiloxane comprising one or more Si-H groups,

carried out in the presence of an addition reaction catalyst.
According to another embodiment of the invention, the pressure sensitive adhesive
composition comprises more than 90 % w/w of the polyalkylene oxide polymer that

consist of polymerised alkyleneoxide moities having three or more carbon atoms.

According to another embodiment of the invention, the adhesive composition

comprises the reaction product of:
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(1) a polyalkyleneoxide polymer having at least two unsaturated end groups, and
wherein more than 90 % w/w of the polyalkylene oxide polymer consist of polymerised

alkyleneoxide moities having three or more carbon atoms,

(i1) @ polysiloxane cross-linking agent comprising 3 or more Si-H groups and

optionally
(1i1) a polysiloxane chain extender comprising up to 2 Si-H groups
carried out in the presence of an addition reaction catalyst.

According to a preferred embodiment of the invention, the addition reaction catalyst is a

Pt vinyl siloxane complex.

According to a preferred embodiment of the invention, the polyalkylene oxide polymer

IS polypropyleneoxide.

According to a further preferred embodiment of the invention, the weight percent of

polyalkylene oxide in said reaction product is 60 % or above.

The polyalkylene oxide polymer having one or more unsaturated groups may be

branched or linear.

However, suitably, the polyalkylene oxide polymer is linear and has two unsaturated

end groups.

In one particular embodiment of the invention, the polyalkylene oxide polymer is

polypropyleneoxide.

The polypropylene oxide having unsaturated end groups may be a compound of

formula

CH2=C(R"}-(Z)-O-(X)n-(W)-C(R?)=CH, (la)
or
CH(R"=CH-(Z)-O-(X)-(W)-CH=CH(R?) (Ib)
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wherein

R'and R® are independently selected from hydrogen and Cq¢-alkyl:
Z and W is C_4-alkylene;

X is =(CH.)3-O- or — CH,-CH(CHj3)-O-; and

nis 1-900, more preferred 10 - 600, or most preferred 20 - 600.

The number average molecular weight of the polyalkylene oxide having unsaturated
end groups is suitably between 500 and 100,000, more preferred between 500 and
50,000 and most preferred between 1,000 and 35,000.

Polypropylene oxide having unsaturated end groups may be prepared as described In
US Patent No. 6,248,915 and International Publication No. WO 05/032401 or
analogously to the methods described therein. Other polyalkylene oxide polymers may

be prepared analogously.

The polysiloxane cross-linking agent comprising 3 or more Si-H groups is suitable a

compound having the formula
R-SIO(R, R)}-(SIO(R,R))n-Si-(R,R,R) (I}
wherein

at least three of the groups R are hydrogen and the rest of the groups R are each
iIndependently selected from C_j,-alkyl, Cs.g-cycloalkyl, Cg.14-aryl, and C;_qo-arylalkyl;

and

m Is 5-50, or preferably 10-40. The number average molecular weight as determined
by GPC is suitably 500-3,000.

One or more cross-linking agents of formula (lI) may be used in the cross-linking

reaction.

In one embodiment of the invention, a mixture of one or more cross-linking agents of
formula (lI) comprising 3 or more Si-H groups and a polysiloxane chain extender

comprising up to 2 Si-H groups are used in the cross-linking reaction.
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The polysiloxane chain extender is suitably a compound having the formula
R°-SiO(R°, R%)-(SiO(R?,R*))»-Si-(R*,R°,R%) (Il
wherein

up to 2 of the groups R® are hydrogen and the rest of the groups R® are each
independently selected from C4_1x-alkyl, Cs.g-cycloalkyl, Ce.14-aryl, and C;_qo-arylalkyl;

and

m Is 0-50. The number average molecular weight as determined by GPC is suitably
between 200 and 65,000, most preferably between 200 and 17,500.

As used herein Cq.12-alkyl means a linear or branched alkyl group having 1 to 12
carbon atoms, C4_s-alkyl means a linear or branched alkyl group having 1 to 8 carbon
atoms and Cs-alkyl means a linear or branched alkyl group having 1 to 6 carbon

atoms, such as methyl, ethyl, propyl, isopropyl, butyl, pentyl and hexyl.

As used herein C.4-alkylene means a linear or branched divalent alkylene group
having 1 to 4 carbon atoms, such as methylene, ethylene, propylene, isopropylene,

butylenes and isobutylene.

As used herein Cj.g-cycloalkyl means a cyclic alkyl group having 3-8 carbon atoms,

such as cyclopentyl and cyclohexyl.

As used herein Cg.14-aryl means a phenyl or naphthyl group optionally substituted with

C1-6- alkyl, such as tolyl and xylyl.

As used herein C;.1,-arylalkyl means aryl attached to a Cs-alkyl group, where C/_¢-

alkyl and aryl are as defined above, such as benzyl, phenethyl and o-methylphenethyl.

In the compound of formula (ll) and in the compound of formula (lll), the groups R and
R®, which are not hydrogen, are suitably each independently selected from a member

of the group Cqs-alkyl, Ce.14-aryl or C;_jo-arylalkyl.

25  The Si-H groups may be situated at either end of the compound of formula (Il).
However, at least one Si-H group is preferably positioned within the -(SiO(R°,R%))m-

chain of the compound of formula (ll).
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The polysiloxane cross-linking agent and the chain extender may be prepared as
described in Japanese Patent Application 2002-224706 and International Publication
No. WO 05/032401 or analogously to the methods described therein.

An addition reaction is, in its simplest terms, a chemical reaction in which the atoms of
an element or compound react with a double bond or triple bond in an organic
compound by opening up one of the bonds and becoming attached to it, forming one

larger compound.

Addition reactions are limited to chemical compounds that have multiple-bonded

atoms.

Hydrosilylation is an addition reaction between, for example, a carbon-carbon double

bond in a compound and a reactive hydrogen from a hydrogen siloxane.

Suitable addition reaction catalysts are any hydrosilylation catalysts, preferably
platinum (Pt) catalysts. Pt-catalysts for the first part of the two-component sealant are
described in US Patent No. 6,248,915. In consideration of toxicity potential, Pt complex
catalyst where Pt Is at a valency state of zero is preferred. Preferred catalysts are
platinum-vinylsiloxan and platinum-olefin complexes, such as Pt-divinyl tetramethyl

disiloxane.

The reaction is suitably carried out neat at a temperature between 25 °C and 150 °C. |t

IS not necessary to use a solvent for the reaction, which is an advantage for any

adhesive, but especially for skin applications.

Suitably, the ratio of the number of reactive Si-H groups in the polysiloxane cross-
linking agent to the number of unsaturated groups in the polypropylene oxide, which

are reactive with Si-H groups under the reaction conditions, is between 0,2 and 1,0.

The amount of polysiloxane used for the cross-linking Is suitably less than 15 % w/w,
and more preferred below 10 % w/w of the amount of polyalkylene oxide polymer

having unsaturated end groups.
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The cross-linking reaction does not lead to complete cross-linking of all the
polyalkylene oxide polymers. The adhesive comprises a mixture of cross-linked and

non cross-linked polyalkylene oxide polymer.

The pressure sensitive adhesive composition according to the invention may contain
other conventional ingredients for adhesive compositions, such as tackifiers, extenders,
non-reactive polymers, oils (e.g. polypropylenoxide, ethyleneoxide-propyleneoxide
copolymers, mineral oll), plasticisers, fillers, surfactants. The adhesive may also
comprise pharmaceutically active ingredients. These optional ingredients may be

present in the reaction mixture during the cross linking reaction.

In one embodiment of the invention, the pressure sensitive adhesive composition

comprising a continuous phase and a discontinuous phase wherein

a) the continuous phase is water vapour permeable and hydrophobic; and

b) the discontinuous phase comprises a water soluble compound selected from the
group of mono, di- and oligosaccharides, sugar alcohols, polypeptides, organic acids,

iInorganic acids, amino acids, amines, urea, glycols, and mixtures thereof.

In a preferred embodiment of the invention, the water vapour permeable and

hydrophobic continuous phase comprises a polymer as described above.

In one embodiment of the invention, the pressure sensitive adhesive composition

further comprises hydrocolloid.

In a preferred embodiment of the invention, the amount of hydrocolloid is below 50%

w/w of the total composition.

In another embodiment of the invention, a layered adhesive construct comprising a
backing layer and at least one layer of a pressure sensitive adhesive composition

according to the invention.

The adhesive according to the invention may be foamed into foamed adhesive in a

number of ways, either chemically or mechanically.
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Chemical blowing agents or other materials added to the adhesive formula itself may

generate gas bubbles by a variety of mechanisms. These mechanisms include but are
not limited to chemical reaction, physical changes, thermal decomposition or chemical
degradation, leaching of a dispersed phase, volatilisation of low boiling materials or by

a combination of these methods.

Any of the commercially known chemical blowing agents may be used. The chemical
blowing agents are suitably non-toxic, skin friendly and environmentally safe, both

before and after decomposition.

The amount of chemical blowing agent to be added to the adhesive mixture may range
from about 0,01% up to about 90% by weight, with a practical range including about
1% up to about 20% by weight. The amount of gas to be added may be determined by
measuring the amount of gas generated from a candidate mixture and calculating the
amount of foaming required for the final product, tempered by experience of the

amount of gas lost to atmosphere during the foaming process.

Another method for creating a foamed adhesive of the invention is a method where a
mechanical process is used to add a physical blowing agent, similar to whipping the
adhesive mass into froth, thus creating a foamed structure. Many processes are
possible including processes involving incorporation of air, nitrogen, carbon dioxide, or
other gases or low bolling point volatile liquids during the manufacturing process for the

adhesive.

The invention also relates to medical devices comprising a pressure sensitive adhesive

composition as described above.

The medical device comprising an adhesive composition according to the invention
may be an ostomy appliance, a dressing (including wound dressings), a wound
drainage bandage, a skin protective bandage, a device for collecting urine, an orthose
or a prosthese, e.g. a breast prothesis, and electronic device such as a measuring

iInstrument or a power source, such as a battery.
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The medical device may also be a tape (e.g. an elastic tape or film), or a dressing or a
bandage, for securing a medical device, or a part of the medical device to the skin, or

for sealing around a medical device attached to the skin.

The medical device may in its simplest construction be an adhesive construction
comprising a layer of the pressure sensitive adhesive composition according to the

iInvention and a backing layer.

The backing layer is suitably elastic (has a low modulus), enables the adhesive

construction to conform to the skin movement and provide comfort when using it.

The thickness of the backing layer used according to the invention is dependent on the

type of backing used. For polymer films, such as polyurethane films, the overall
thickness may be between 10 to 100 um, preferably between 10 to 50 um, most

preferred about 30 um.

In one embodiment of the invention, the backing layer is non-vapour permeable.

In another embodiment of the invention, the backing layer is water vapour permeable
and has a moisture vapour transmission rate above 500g/m?/24h. In this case the
adhesive construction of the invention may provide a good moisture absorption rate
and absorption capacity and is able to transport a large quantity of moisture through
the construction and away from the skin. Both the chemical composition and physical
construction of the adhesive layer and the chemical and physical construction of the
backing layer affect the water vapour permeability. With regard to the physical
construction, the backing layer may be continuous (no holes, perforations, indentations,
no added particles or fibers affecting the water vapour permeability) or discontinuous (it
has holes, perforations, indentations, added particles or fibers affecting the water

vapour permeability).

The moisture vapour transmission rate of the backing layer is suitably above 500
g/m°/24h, most preferably above 1,000 g/m?/24h, even more preferred above 3,000

and most preferred above 10,000.
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The adhesive composition according to the invention is suitable for fastening a
prosthetic device to the skin. For example breast prosthesis could be fastened using
adhesives described in this patent. The adhesive composition according to the
iInvention is superior to state of the art because it can keep the skin dry by absorbing

moisture.

The adhesive composition is completely elastic in its nature. It only absorbs water and
no absorbent is allowed to leak out. Thus, deformations are reversible through the
elasticity of the adhesive and water absorption is reversible by drying. The adhesive
composition according to the invention is therefore very suitable as a reusable

adhesive.

An ostomy appliance of the invention may be in the form of an adhesive wafer forming
part of a two-piece appliance or in the form of a one-piece appliance comprising a
collecting bag for collecting the material emerging from the stoma and an adhesive
flange for attaching the one-piece appliance to the skin of the ostomate. A separate
collecting bag may be attached to the adhesive wafer by any manner known per se,
e.g. through mechanical coupling using a coupling ring or through use of adhesive
flanges. The adhesive according to this invention may be one of more layers that make

up the total adhesive sheet.

In another embodiment of the invention, the adhesive is part of a faecal-collecting

device, attaching a bag or another collecting device to the perianal skin.

A dressing or adhesive sheet of the invention may have bevelled edges in order to
reduce the risk of "rolling-up" the edge of the dressing reducing the wear-time. A

bevelling may be carried out discontinuously or continuously in a manner known per se
e.g. as disclosed in EP Patent No. 0 264 299 or US Patent No. 5,133,821.

Methods

Determination of moisture vapour transmission rate (MVTR)

MVTR is measured in grams per square meter (g/m-) over a 24 hours period using an

iInverted cup method.
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A container or cup being water and water vapour impermeable having an opening IS
used. 20ml saline water (0.9%NaCl in demineralised water) is placed in the container
and the opening Iis sealed with the test adhesive film. The container, with a duplicate, Is
placed into an electrically heated humidity cabinet and the container or cup is placed
upside down, in a way that the water is in contact with the adhesive. The cabinet is
maintained at 37°C and 15% relative humidity (RH). After about an hour, the containers
are considered to be in equilibrium with the surroundings and it is weighed. 24h after
the first weighing, the containers are weighed again. The difference in weight is due to
evaporation of vapour transmitted through the adhesive film. This difference is used to
calculate Moisture vapour transmission rate or MVTR. MV TR is calculated as the
weight loss after 24h divided by the area of the opening in the cup (g/m°/24h). The

MV TR of a material is a linear function of the thickness of the material. Thus, when
reporting MV TR to characterise a material, it is important to state the thickness of the
material. We use 150um as a reference. If thinner or thicker samples have been
measured, the MV TR Is reported as corresponding to a 150um sample. Thus a 300um
sample with a measured MVTR of 10g/m“/24h is reported as having
MVTR=20g/m?/24h for a 150um sample because of the linear connection between
thickness of sample and MVTR of sample. Finally, we note that by using this method,
we introduce an error by using a supporting PU film. However, the water permeability
of the used film is very high (10,000g/m?/24h) and the error that is introduced is very

small.

Determination of water absorption
Pieces of adhesive of 1x25x25 mm® were immersed in saline water (0,9% NaCl in

demineralised water) at 37°C. The samples were removed and carefully dripped dry
and weighed after 30, 60, 90, 120, 240, and 1,440 hours. The change in weight is

recorded and reported as weight gain in g/cm®.
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1. A pressure sensitive adhesive composition comprising a continuous phase and
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a discontinuous phase wherein

a) the continuous phase comprises a water vapour permeable hydrophobic

polymer; and

D) the discontinuous phase comprises a water soluble compound selected from the
group of mono, di- and oligosaccharides, sugar alcohols, polypeptides, organic acids,

iInorganic acids, amino acids, amines, urea, glycols, and mixtures thereof.

2. The pressure sensitive adhesive composition according to claim 1, wherein the

water vapour permeable hydrophobic polymer has a permeability above 20 g/m?/24h.

3. The pressure sensitive adhesive composition according to any of claims 1-2,
wherein the water vapour permeable hydrophobic polymer is from the group of
polypropyleneoxide, polyurethane, silicone, polyacrylate or ethylene vinyl acetate and

mixtures thereof.

4. The pressure sensitive adhesive composition according to any of claims 1-3,

wherein the water vapour permeable hydrophobic polymer is crosslinked.

S. The pressure sensitive adhesive composition according to any of claims 1-4,

wherein the water vapour permeable hydrophobic polymer is a block copolymer.

6. The pressure sensitive adhesive composition according to any of claims 1-5,

wherein the water vapour permeable hydrophobic polymer is polypropyleneoxide.

7. The pressure sensitive adhesive composition according to any of claims 1-5,

wherein the water vapour permeable hydrophobic polymer is polyurethane.

8. The pressure sensitive adhesive composition according to any of claims 1-5,

wherein the water vapour permeable hydrophobic polymer is silicone.
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9. The pressure sensitive adhesive composition according to any of claims 1-5,

wherein the water vapour permeable hydrophobic polymer is polyacrylate.

10.  The pressure sensitive adhesive composition according to any of claims 1-5,

wherein the water vapour permeable hydrophobic polymer is ethylene vinyl acetate.

11.  The pressure sensitive adhesive composition according to any of claims 1-5,
wherein the water vapour permeable hydrophobic polymer comprises the reaction

product of:

(1) a polyalkyleneoxide polymer having one or more unsaturated end groups,
and

() an organosiloxane comprising one or more Si-H groups,

carried out in the presence of an addition reaction catalyst.

12.  The pressure sensitive adhesive composition according to claim 11, wherein
more than 90 % w/w of the polyalkylene oxide polymer consist of polymerised

alkyleneoxide moities having three or more carbon atoms.

13.  The pressure sensitive adhesive composition according to any of claims 11-12,

wherein said polymer comprises the reaction product of:
(1) a polyalkyleneoxide polymer having at least two unsaturated end groups, and
wherein more than 90 % w/w of the polyalkylene oxide polymer consist of polymerised

alkyleneoxide moities having three or more carbon atoms,

(i1) @ polysiloxane cross-linking agent comprising 3 or more Si-H groups and

optionally

(1i1) a polysiloxane chain extender comprising up to 2 Si-H groups

carried out in the presence of an addition reaction catalyst.
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14. The pressure sensitive adhesive composition according to any of claims 11-13,

wherein the addition reaction catalyst is a Pt vinyl siloxane complex.

15.  The pressure sensitive adhesive composition according to any of claims 11-14,

wherein the polyalkylene oxide polymer is polypropyleneoxide.

16.  The pressure sensitive adhesive composition according to any of claims 11-15,
wherein the weight percent of polyalkylene oxide in said reaction product is 60 % or

above.

17. A pressure sensitive adhesive composition comprising a continuous phase and

a discontinuous phase wherein

a) the continuous phase Is water vapour permeable and hydrophobic; and

D) the discontinuous phase comprises a water soluble compound selected from the
group of mono, di- and oligosaccharides, sugar alcohols, polypeptides, organic acids,

Inorganic acids, amino acids, amines, urea, glycols, and mixtures thereof.

18.  The pressure sensitive adhesive composition according to claim 17, wherein the

continuous phase comprises a polymer according to any of claims 1-16.

19.  The pressure sensitive adhesive composition according to any of claims 1-18,
wherein the water soluble compound is selected from the group of glucose, sorbitol,

amino acids such as glycine and urea, and mixtures thereof.

20. The pressure sensitive adhesive composition according to any of claims 1-19,

wherein the water soluble compound has a low molecular weight.

21. The pressure sensitive adhesive composition according to claim 20, wherein the

molecular weight of the water soluble compound is below 500 g/mol, preferably below
200 g/mol.

22. The pressure sensitive adhesive composition according to any of claims 1-21,

wherein the water soluble compound is fully soluble at 1 mole per litre.



CA 02708855 2010-06-10

WO 2009/086840 PCT/DK2009/050010

10

15

20

25

21

23. The pressure sensitive adhesive composition according to any of claims 1-22,
wherein the content of the water soluble compound is below 40 wt% of the total

pressure sensitive adhesive composition.

24. The pressure sensitive adhesive composition according to any of claims 1-23,

wherein the composition further comprises hydrocolloid.

25. The pressure sensitive adhesive composition according to claim 24, wherein the

amount of hydrocolloid is below 50% w/w of the total composition.

26. A layered adhesive construct comprising a backing layer and at least one layer

of a pressure sensitive adhesive composition according to any of claims 1-25.

27. A medical device comprising a pressure sensitive adhesive composition

according to any of claims 1-25 and a backing layer.

28. The medical device according to claim 27, wherein the backing layer is non-

vapour permeable.

29. The medical device according to claim 27, wherein the backing layer is water

vapour permeable and has a moisture vapour transmission rate above 500 g/m?/24h.

30. The medical device according to any of claims 27-29, wherein the medical
device Is a dressing, an ostomy appliance, a prosthesis, e.g. a breast prosthesis, a
urine collecting device, a measuring instrument or a therapeutic instrument, a medical

tape, or a dressing or bandage for sealing around a medical device on the skin.
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