wo 20177220401 A1 | 0K 000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual P <
O remiation = 00 0 O
International Bureau = (10) International Publication Number
(43) International Publication Date -—-/ WO 2017/220401 Al

28 December 2017 (28.12.2017) WIPO I PCT

(51) International Patent Classification: (74) Agent: AWAPATENT AB; Box 11394, 404 28 GOTE-
AG61F 17/00 (2006.01) AG61F 13/00 (2006.01) BORG (SE).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every

PCT/EP2017/064537 kind of national protection available). AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

14 June 2017 (14.06.2017) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(25) Filing Language: English HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD, ME,

(22) International Filing Date:

(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ.
(30) Priority Data: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
16176003.8 23 June 2016 (23.06.2016) EP SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

.. TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant: MOLNLYCKE HEALTH CARE AB

[SE/SE]; Box 130 80, 402 52 GOTEBORG (SE). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(72) Imventors: RODZEWICZ, Patrick; Linnégatan 51, 413
08 GOTEBORG (SE). FLACH, Jenny; Pristeskirvigen
18, 441 35 ALINGSAS (SE). GUSTIN BERGSTROM,
Maria; Brabogatan 26, 582 46 LINKOPING (SE).

(54) Title: MEDICAL DRESSING

111 §

112 §

Fig. 1a

(57) Abstract: A medical dressing is provided. The dressing has a central portion and a border portion, and comprises a backing layer,
an adhesive body contact layer and a pad arranged in the central portion between the backing layer and the adhesive body contact layer.
The pad is symmetric about a longitudinal center line and the dressing comprises a lobed portion on each side of the center line. The
medical dressing comprises a gripping tab which is coplanar with the border portion and which projects outwardly trom the border
portion. The medical dressing may be used for pressure ulcer prevention, such as at the sacrum region of a human body.

[Continued on next page]



WO 20177220401 A1 {00000 0 A

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:
—  with international search report (Art. 21(3))



WO 2017/220401 PCT/EP2017/064537

Medical dressing

Field of the invention

The present invention relates to a medical dressing comprising a backing
layer, a pad and an adhesive body contact layer. The dressing is suitable for the

prevention of pressure ulcers.

Background of the invention

A pressure ulcer is a localized injury to the skin and/or the underlying tissue
that results from pressure, typically in combination with friction and shear. Several
factors can lead to pressure ulcers or pressure injuries, such as high pressure,
uneven pressure distribution, disturbed microclimate, friction at the skin, and internal
shear stresses. Pressure ulcers often arise among persons being bedridden for
various reasons, such as for instance due to long term hospitalization or other causes
of immobility. When the same location on the body is exposed to sustained pressure
and shear, a pressure ulcer can develop in that location. Pressure ulcers typically
develop in soft tissue under skin that covers bony areas of the body, for example the
heels, ankles, the hips or the sacral buttocks. The necrosis in soft tissue spreads to
the skin resulting in the formation of a pressure ulcer. Patients particularly at risk are
those suffering from diabetes, cardiovascular conditions, incontinence, and arthritis.

The sacrum is an area that has a higher risk of developing pressure ulcers
than other areas. The anatomy and physiology of the sacrum make the tissue very
vulnerable to pressure. Patients that have been hospitalized or bedridden for a longer
period of time require additional precautions to prevent sacrum ulceration. While
pressure causes compression of the tissues, shear forces occur between the layers
of the tissues and tend to tear and separate them. A pressure ulcer may originate in
the soft tissue (fat or muscle) in the sacrum region, and spread to the skin, where it

becomes visible.

Not only does a pressure ulcer cause great discomfort and/or pain to the
affected person, but it also causes difficulties to nursing personnel and other care-
takers. In addition, pressure ulcers represent a big challenge to the healthcare
system and are associated with high costs.
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Pressure ulcers are largely preventable. When pressure ulcers occur, they can
become painful wounds that require months to heal. The prevention of pressure
ulcers includes inspection of the skin, control of risk factors, keeping the skin clean
and dry, and redistributing pressure over high risk bony areas.

To date, such preventative means typically include pressure off-loading or re-
positioning the patient at regular intervals such that pressure is relieved or re-
distributed, and the amount of pressure that the individual is exposed to is minimized.

Where a pressure sore has started to develop, it is common to utilize
dressings suitable for treatment of wounds. It is, however, not a common practice to
apply a dressing to intact skin; i.e. where no sore has developed yet. However, in the
event that a caregiver suspects that a pressure sore is about to develop, he may
place a padded dressing onto the skin area of the patient.

In this case, the caregiver must regularly inspect the skin underneath the
dressing to see if a pressure ulcer has developed and the progress thereof. The
inspection of the skin area requires the dressing to be opened up, and detached from
the skin. One option would be to remove the dressing and apply a new dressing after
having checked the relevant skin area. However, this is both costly and time
consuming. Alternatively, nursing personnel may detach the dressing by gripping and
lifting an adhesive border of the dressing (i.e. the portion of the dressing surrounding
the pad) so that the relevant skin area can be checked, and then the dressing can be
re-applied by re-attaching the adhesive border to the surrounding skin. Although this
is cost effective and less time consuming than removing the old dressing and

applying a new dressing, there are some drawbacks.

One drawback is that there is a risk that the border will become wrinkled when
detached and re-applied, which reduces the adhesive capacity. Additionally, there is
a risk that such wrinkles turn into compartments for body fluids (such as sweat) which
in turn may lead to such compartments growing as more fluid is accumulated,
therefore further reducing the stay-on ability of the dressing. Eventually, the nursing
personnel will, due to the resulting reduced stay-on ability, need to replace the old

dressing with a new one.

In view of the challenges described hereinbefore, there is a need in the art to

provide for proactive and improved means for preventing pressure ulcers. Such
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means include facilitating skin inspection, reducing cost and relieving the burden for
caregivers and staff dealing with pressure ulcers.

Summary of the invention

It is an object of the present invention to fulfil the above mentioned need and
to provide means for improvement in the prevention regimen for pressure ulcers,
which means should provide for beneficial technological and economical progress in
this field.

According to at least one aspect of the invention, there is provided a medical
dressing for application to a contoured surface of a human body, the dressing having
a central portion and a surrounding border portion and a lateral (x) and a longitudinal

(y) extension; wherein the dressing comprises:

- abacking layer

- an adhesive body contact layer, and

- apad arranged in the central portion between the backing layer and the

body contact layer,

wherein the backing layer and the body contact layer extend beyond the periphery of
the pad to define the border portion along the contour of the pad; the pad being
symmetric about a longitudinal center line and the dressing comprising a first lobed
portion on one side of the longitudinal center line and a second lobed portion on the
other side of the longitudinal center line; wherein the dressing comprises at least one
gripping tab; the gripping tab being coplanar with and projecting outwardly from the
border portion of one of the lobed portions.

The present invention is based on the realization that by providing a medical
dressing with a shape adapted to fit into the sacrum region and also having a
gripping tab, a synergetic effect is achieved. The detaching and adequate re-applying
of the medical dressing becomes easier, even for contoured body areas such as the
sacrum. Furthermore, caregivers and nursing personnel will also have a guide with
respect to where to start detaching the medical dressing. Adequate detaching and re-
applying of the medical dressing results in longer stay-on ability of the medical
dressing and less frequent need for replacing an old dressing with a new one. The
gripping tab guides the caregiver to lift the dressing, inspect the skin underneath the



WO 2017/220401 PCT/EP2017/064537

dressing, and to thereafter re-apply the dressing onto the skin (in case the skin looks
ok).

Since the inspection of the skin typically takes place where the patient is lying
on the side in the bed, it is beneficial to have at least two gripping tabs such that the
caregiver can lift the dressing regardless of which side the patient lies.

Hence, in embodiments, the gripping tab is a first gripping tab, and the
dressing further comprises a second gripping tab that is coplanar with and projects
outwardly from the second lobed portion.

The dressing may be divided by a lateral center line into an upper region and a
lower region, the gripping tab(s) being located in the upper region of the dressing.

The dressing may thus be lifted and pulled down, such that the lower region of
the dressing; i.e. the region that is attached to the gluteal cleft, stays attached to the
skin during inspection. This gives extra stability of the dressing during inspection, and
avoids the formation of wrinkles in the border portion of the dressing when re-applied
to the skin.

In embodiments, the distance between the outer perimeters of the first and
second gripping tabs, respectively, is larger than the largest extension of the
remaining part of dressing in the lateral (x) direction.

In this position, the forces applied when opening the dressing are distributed
over the border portion in an optimal way. Opening forces may create undesirable
border rolling and flimsiness if the product is opened incorrectly. In this arrangement,
the user is steered towards the best place to open up the dressing in order to make it
easy to re-apply again. The force pattern created throughout the border portion
minimizes the tendency to flip and fold against itself.

The border portion may have a tensile strength of between 3.5 and 10 N,
preferably between 4 and 6 N at an elongation of 25%, measured by the test method
ASTM D 882-12.

As mentioned, inspection of the skin is an important part of the prevention
regimen for pressure ulcers. It is therefore important to have a border portion with
optimized handling properties. For inspection and handling purposes, it is important
that the body contact layer has sufficient rigidity, yet being flexible enough to conform
to contoured surfaces.
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In embodiments, the border portion is substantially heart shaped such that the
first and second lobed portions form part of the lobed upper sides of a heart shape.

Suitably, the first and second lobed portions are separated by a forked portion
which replaces the pointed lower part of a heart shape.

The shape of the medical dressing is adapted to fit to the sacral region of a
human body. The forked portion allows for an improved stay on ability in the gluteal
cleft region. Proper seal in the gluteal cleft area is desirable, for example to seal off
from body fluids as a result of incontinence.

In embodiments, the pad is divided by a lateral center line into an upper pad
region with an upper lateral edge and a lower pad region with a lower lateral edge,
wherein the width, xi, of the lower lateral edge of the pad is between 10-40% of the
maximum width, xz, of the pad in the lateral (x) direction.

The pad is arranged to taper downwards, towards the lower region and has a
more narrow width in the lower region of the dressing. This shape of the pad allows
for proper protection of the coccyx, which is a bony prominence at risk for the
development of pressure ulcers. It also conforms well to the body in the gluteal cleft
region.

In embodiments, the central portion has a higher tensile strength in the
longitudinal (y) direction than in the lateral (x) direction.

For example, the tensile strength of the dressing in the longitudinal (y)
direction may be at least 2.5 times higher, preferably at least 4 times higher than the
tensile strength in the lateral (x) direction.

The longitudinal (y) direction of the dressing corresponds to the direction by
which a bed-ridden patient slides in bed and is subject to high shear forces. The
dressing is preferably stiff in this direction to protect the skin cells and deeper tissue
layer cells from stretching and becoming deformed. The lateral (x) direction of the
dressing corresponds to the direction by which the patient, wearing such dressing,
will be turned and re-positioned by nursing personnel. The dressing is
advantageously more stretchable in the lateral (x) direction. A bedridden patient at
risk of developing pressure ulcers must be turned and repositioned at regular
intervals. It is therefore important that the dressing conforms to this lateral movement
and stays on the skin. If the dressing is too stiff in this direction, turning the patient
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would inflict more forces to the tissue outside the dressing and the dressing would fall

off easier.

In embodiments, the central portion has a tensile strength in the longitudinal
(y) direction of at least 60 N, preferably at least 70 N at an elongation of 25%, as
measured by the test method ASTM D 882-12, modified as described in the
specification.

The inventors have found that a dressing having these characteristics is
particularly suitable for preventing pressure ulcers from occurring in the first place.
The dressing may thus be applied to intact skin and serve to protect the skin such
that no pressure ulcer is formed. As mentioned, the skin of a patient is subject to high
friction and shear forces in a direction corresponding to the longitudinal (y) extension
of the dressing. When a patient slides in bed, the skin (which is often moist from e.g.
sweat) rubs against the bed sheet. Also, as the head of an adjustable bed is
elevated, the skin cells, and deeper tissue layer cells become stressed and stretched.
This may result in tissue deformation and rubbing of the epidermis. A dressing having
a substantial stiffness in this direction is able to withstand pressure and shear forces
by “locking” the skin such that it is protected from stretching. The dressing “absorbs”
the shear forces inflicted by the patient movements and prevents the skin cells and
the underlying tissue cells from becoming damaged.

The central portion of the dressing has a wet tensile strength in the
longitudinal (y) direction of at least 50 N, preferably at least 65 N at an elongation of
25%, as measured by the test method ASTM D 882-12, modified as described in the
specification.

In order to protect the skin cells and underlying tissue cells from deformation
and deterioration, it is important that the stiffness and the integrity of the dressing is
maintained when the product becomes wet. A dressing applied to the sacral region is
subject to high amounts of liquid, for example due to the patient being warm and
sweaty, but also from urine in the case of an incontinent patient.

The backing layer of the medical dressing suitably has a friction coefficient of
between 0.4 and 1 when measured by the standard test method ASTM D 1894-14.

The friction coefficient is preferably low such that the friction between the
dressing and the bed sheet is reduced when a patient slides in bed. Reducing friction



WO 2017/220401 PCT/EP2017/064537

iS an important aspect, since friction is the source of shear. The backing layer acts as
a “sliding layer” and prevents the translation of friction into harmful shear forces.

The adhesive body contact layer of the dressing may cover at least 60% of the
surface of the pad.

This way, a large proportion of the pad stays adhered to the skin, which not
only improves the stay-on ability of the dressing, but also aids in “locking” the skin
and preventing it from becoming stretched. Also, the friction between the dressing
and the skin is reduced.

The pad may comprise a first layer and a second layer; the first layer being
arranged between the backing layer and the second layer of the pad, wherein the
first layer has a higher affinity for liquid than the second layer.

This construction is beneficial as moisture can quickly be transported away
from the second layer (being in closest contact with the skin) to the first layer. Also,
heat energy generated may be wicked away from the skin. Since heat increases the
metabolism of the already stressed cells under pressure, this could otherwise add to
the deterioration of skin cells.

In another aspect, the present invention relates to a dressing as described
hereinbefore for use in the prevention of pressure ulcers.

In another aspect, the present invention relates to a dressing as described
hereinbefore for use in the prevention of pressure ulcers.

In yet another aspect, the present invention relates to a kit comprising the
dressing as defined hereinbefore and at least one dressing suitable for application
onto the heel.

The heels and the sacrum are regions at risk for the development of pressure
ulcers, especially for patients being hospitalized for longer periods. The dressing of
the invention may be packaged together with one or more heel dressings and
provided as a kit for the prevention of pressure ulcers. Such a kit may reduce the

burden or workload for caregivers and nursing personnel.

Brief description of the drawings

The objectives and features of the invention will become more readily
apparent from the following detailed description taken in conjunction with the
accompanying drawings, in which:

Figure 1a illustrates a medical dressing according to the invention.
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Figure 1b is a cut out portion of the dressing in figure 1a.

Figure 2 illustrates a medical dressing according to at least one exemplary
embodiment of the invention.

Figure 3a shows a medical dressing according to at least one exemplary
embodiment of the invention, the dressing having been applied to the sacrum region
of a human body.

Figure 3b is a detailed view of the dressing in figure 3a, illustrating inspection
of the skin of the wearer.

Figures 4a and 4b illustrate a bedridden patient exposed to pressure forces
when no dressing is used (4a), and when a dressing of the invention has been
applied to the sacrum region of the patient (4b).

Figures 4c¢ and 4d illustrates a bedridden patient exposed to pressure and
shear forces when the head of the bed is tilted upwards when no dressing is used
(4c), and when a dressing of the invention has been applied to the sacrum region of
the patient (4d).

Figures 5a-e illustrate a medical dressing according to at least one exemplary
embodiment, comprising a functional enhancement print.

Figures 6a-b illustrate the tensile curves of two dressings according to the
present invention compared to prior art dressings measured in the longitudinal (y)
direction in dry (6a) and wet (6b) conditions.

Figures 6¢-d illustrate the tensile curves of two dressings according to the
present invention compared to prior art dressings measured in the lateral (x) direction
in dry (6¢) and wet (6d) conditions.

Figure 7 illustrates images obtained from FE modelling of the sacrum region
after exposure to pressure and compression when no dressing is used (figures 7a
and 7b) and when a dressing according to the invention has been applied (figures 7¢
and 7d).

Figure 8 illustrates images obtained from FE modelling of the sacrum region
and the effect of shear forces on the tissue when the dressing of the invention has
been applied (figure 8a) compared to a dressing having a low stiffness in the
longitudinal (y) direction (figure 8b).
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Figure 9 illustrates FE models of the pelvis used for studying the distribution of
stresses without dressing (A), with the dressing of the invention (B) and with two
comparative dressings (C and D).

Figure 10a illustrates the distribution of stresses at the skin under the dressing
of the invention compared to no dressing and two comparative dressings in wet
condition, elevated bed position.

Figure 10Db illustrates the distribution of stresses at the muscle at the sacrum
area of the invention compared to no dressing and two comparative dressings in wet

condition, elevated bed position.

Detailed description

In the following, the embodiments of the invention will be described in further
detail with reference to the illustrative figures attached hereto.

Figure 1 illustrates a dressing for application to a contoured surface, such as
the sacrum of a patient. The dressing has a central portion and a surrounding border
portion and a lateral (x) and a longitudinal (y) extension and comprises a backing
layer 101, an adhesive body contact layer 102 and a pad 103 arranged in the central
portion between the backing layer 101 and the body contact layer 102. The backing
layer 101 and the body contact layer 102 extend beyond the periphery of the pad 103
to define the border portion 104 along the contour of the pad 103. The pad 103 is
symmetric about a longitudinal center line 105 and the dressing comprises a first
lobed portion 106 on one side of the longitudinal center line 105 and a second lobed
portion 107 on the other side of the longitudinal center line 105. The dressing
comprises at least one gripping tab 108, which tab is coplanar with and projects
outwardly from the border portion 104 of one of the lobed portions 106 or 107.

As used herein, the term “body contact layer” means the layer that is in
contact with the skin of a wearer. In the field of medical dressings, in particular,
wound dressings, a film provided with an adhesive layer for adhering to the patient is
often referred to as a wound contact layer. The present invention is primarily intended
for pressure ulcer prevention, i.e. for use on a human body area which has no
wound. Therefore, in this application the combined film and adhesive layer will be
referred to as a body contact layer. However, it should be understood that although

the primary use of the invention is pressure ulcer prevention, if nursing personnel
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decides to use it as a wound dressing, the body contact layer could be applied onto a
wound.

As used herein, the term “lobed portion” means a curved or rounded portion of
the dressing.

The tab projects “outwardly” from the border portion. In this connection it
should be understood that inwardly means a direction towards the inner perimeter of
the border area, i.e. a direction towards the pad, while outwardly is an opposite
direction. The gripping tab 108 guides the caregiver to lift the dressing, inspect the
skin underneath the dressing, and to thereafter re-apply the dressing onto the skin (in
case the skin looks good).

The gripping tab 108 is typically made in one piece with, and projecting
outwardly from the border 104. The gripping tab 108 may be made of the same
materials as the border portion 104, e.g. it may be made from the backing layer 101
and the body contact layer 102. Hence, the border portion 104 may extend
uninterrupted from the border to the gripping tab 108. This may be beneficial from a
manufacturing perspective. However, in at least some exemplary embodiments the
gripping tab 108 may be made from a different (or same) material and attached to the
border portion 104. Alternatively, the gripping tab 108 may be reinforced by an
additional material layer, e.g. a nonwoven or a film to make the tab stiffer and easier
to grasp. In embodiments, the entire border portion 104, or at least parts thereof may
be reinforced by applying an additional material portion at the border portions.

The gripping tab 108 may be covered by the adhesive body contact layer for
adhering the tab to skin surrounding the area of prevention. This may be
advantageous to avoid accidental removal forces being applied to the gripping
tab/tabs, bearing in mind that a gripping tab is more likely to rise relative to the rest of
the product if it is not adhered to the skin. If the gripping tab 108 is formed in one
piece with the border portion, it may also be advantageous from a manufacturing
point of view to share the adhesive layer of a body contact layer of the border portion.
It is also conceivable to have no adhesive layer underneath the gripping tab 108 of
the dressing.

The gripping tab 108 may be of a variety of shapes, including square,
rectangular, triangular, or rounded. The size and the dimensions of the gripping tab
may also be adjusted. The gripping tab should be be sized to be easy to grip with a
thumb and another finger. In the case of a rounded or semicircular gripping tab, the

10
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radius may be in the range of 5 mm to 20 mm, e.g. 8 mm to 15 mm. According to at
least one exemplary embodiment the surface area of the or each gripping tab is
between 40 and 600 mm?, suitably between 100 and 350 mm?. The size of the tab is
of course dependent on the size of the dressing. The tab should be of a size that
guides the user to see it, and to grasp it properly for inspection.

Since the inspection of the skin typically takes place where the patient is lying
on the side in the bed, it is beneficial to have at least two gripping tabs such that the
caregiver can lift the dressing from either side of the back or the dressing.

In embodiments, the gripping tab is a first gripping tab 108, and the dressing
further comprises a second gripping tab 109 that is coplanar with and projects
outwardly from the second lobed portion.

The dressing may be divided by a lateral center line 110 into an upper region
111 and a lower region 112, the gripping tab(s) 108 and 109 being arranged in the
upper region 111 of the dressing.

The lower region 112 of the dressing should preferably stay adhered to the
skin during inspection of the skin. Otherwise, wrinkles at the border portion of the
gluteal cleft region may occur.

Suitably, the distance between the outer perimeters of the first and second
gripping tabs 108, and 109, respectively, is larger than the largest extension of the
remaining part of the dressing in the (x) lateral direction.

This arrangement allows for the forces applied to the border portion when the
dressing is opened up and pulled downwards to be distributed evenly over the
border. This way, the border portion 104 can be held stably during inspection, and is
prevented from collapsing or folding against itself.

The border portion may have a tensile strength of between 3.5 and 10 N,
preferably between 4 and 6 N at an elongation of 25%, as measured by the standard
test method ASTM D 882-12.

These characteristics are important for inspection of the skin. A caregiver must
regularly inspect the skin to study any differences in skin appearance, which may
indicate that a pressure ulcer is about to develop. In order to improve the handling;
i.e. the application and re-application of the dressing onto the skin, it is important that
the border portion 104 has sufficient rigidity such that it does not curl or folds against
itself during inspection. At the same time, it must not be too rigid as it should be able

follow and conform to contoured surfaces of the skin, e.g. the sacrum.
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The border portion 104 of the dressing is formed from the backing layer 101
and the body contact layer 102. The body contact layer 102 is typically co-extensive
with the backing layer 101, and has the same outer dimensions. Hence, both the
backing layer 101 and the body contact layer 102 define the border portion 104 along
the contour of the pad 103. Typically, the border portion forms a closed path around
the contour of the pad. The backing layer 101 and the body contact layer 102 are
bonded to each other in those areas of both layers that extend beyond the periphery
of the pad 103. In order to achieve sufficient adhesion properties, the border portion
104 has a width of 5 to 50 mm and extends along the contour of the pad 103. A
smaller sized dressing may have a smaller border portion than a larger sized
dressing. Preferably the border portion 104 has a width of 10 to 25 mm and extends
along the contour of the pad 103. This allows for easy handling and application of the
product while still maintaining sufficient adhesion upon application.

In at least some exemplary embodiments, the border portion 104 is
substantially heart shaped such that the first and second lobed portions 106 and 107
form part of the lobed upper sides of a heart shape.

Suitably, the first and second lobed portions are separated by a forked portion
124 which replaces the pointed lower part of a heart shape.

The shape of the medical dressing is adapted to fit to the sacral region of a
human body. The forked portion allows for an improved stay on ability in the gluteal
cleft region. It is important that the dressing remains adhered in this region since
otherwise body fluids (for example as a result of incontinence) may enter into the
dressing and impair the adhesion to the skin.

An exemplary embodiment of the dressing of the invention is illustrated in
figure 2, in which the pad is divided by a lateral center line 210 into an upper pad
region having an upper lateral edge 221 and a lower pad region having a lower
lateral edge 223. The width, x4, of the lower lateral edge 223 is between 10 and 40%
of the maximum width, xz, of the pad in the lateral (x) direction.

The maximum width, x2, of the pad is typically in the range of from 12 to 30
cm, e.g. from 15-20 cm. The width, x4, of the lower lateral edge may be in the range
of from 1 to 7 cm, e.g. from 2 to 4 cm, depending on the size of the dressing.

The pad has a more narrow width in the lower region 212 of the dressing in order to
conform with the gluteal cleft and to provide for protection in this region. The shape of
the pad is designed to cover and protect the coccyx. As illustrated in figure 2, the

12
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forked portion 224 may comprise a protrusion on either side of an interstice located
coaxially with the longitudinal center line. This provides for an improved
conformability with and adhesion to the gluteal cleft.

Figure 3 illustrates a patient lying on the side, which is often the case for
patients suffering from pressure ulcers or at risk of developing pressure ulcers. As
can be seen, the tab 308 guides the caregiver to the correct spot on the dressing.
The caregiver may then use his hand to lift the tab 308 and partially remove the
dressing 300 from the skin and inspect the skin underneath (Figure 3b). Once the
skin has been inspected, the dressing may be re-applied to the skin (or taken off if
needed).

In example embodiments, the central portion has a higher tensile strength in
the longitudinal (y) direction than in the lateral (x) direction.

For example, the tensile strength in the longitudinal (y) direction may be at
least 2.5 times higher, preferably at least 4 times higher than the tensile strength in
the lateral (x) direction.

Suitably, the dressing has anisotropic stretching properties, which means that
the dressing has different stretching properties in the longitudinal (y) and the lateral
(x) directions.

The term “stretch”, as used herein, refers to the lengthening of a dressing or a
material in a particular direction by applying a tensile force on the material in that
direction. As the term is used herein, once the tensile force on the dressing or the
material is removed, the material will return to its original dimension with no
substantial change in the dimension of the material in the direction that the material
was stretched.

The longitudinal (y) direction of the dressing corresponds to the direction by
which a bed-ridden patient is subject to the highest shear forces. The dressing is
preferably stiff in this direction to protect the skin cells and underlying soft tissue cells
from stretching and becoming deformed. The dressing is advantageously more
stretchable in the lateral (x) direction. A bedridden patient at risk of developing
pressure ulcers must be turned and repositioned at regular intervals. It is therefore
important that the dressing conforms to this lateral movement and stays on the skin.
If the dressing is too stiff in this direction, the dressing may fall off easier. The
difference in stretchability also has a positive effect on the distribution of forces
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applied when opening the dressing with the gripping tab(s). The difference in
stretchability of the dressing is illustrated by the arrows in figure 1a.

In embodiments, the central portion of the dressing has a tensile strength in
the longitudinal (y) direction of at least 60 N, preferably at least 70 N at an elongation
of 25%, as measured by the test method ASTM D 882-12, modified as described
hereinbelow.

As used herein, the term “tensile strength at an elongation of 25%” refers to
the tensile load when the dressing has been stretched 25% of its length. The tensile
strength has been measured using the standard test method ASTM D 882-12,
wherein the following specifications of the method were used: sample width: 50 mm,
grip separation: 50 mm, speed: 100 mm/min and full product tested). The tensile
strength is measured at an elongation of 25% since this elongation represents the
stretch of the product in use; i.e. when a patient is exposed to friction and shear in
bed-ridden conditions.

In order to withstand the pressure and shear forces inflicted on a patient being
bedridden during a period of time, the dressing should be stiff, i.e. have a high tensile
strength in the direction by which the patient slides in bed. This way, skin cells and
deeper tissue layer cells are protected from stretching, and thereby deforming.
Sustained deformation of tissue cells may affect the tissue in various ways; i.e.
impaired cell metabolism resulting from vascular occlusion leading to ischemia,
impaired membrane transport of the individual deformed cells, tears in-between cells,
all of which may result in tissue and cell damage resulting in the formation of
pressure ulcers. The dressing is suitable for application to intact skin and acts to
protect the skin and the patient from the formation of pressure ulcers.

It is important that the stiffness and the integrity of the dressing is maintained
when the dressing becomes wet. Patients being bedridden are often warm and
sweaty, and sometimes even incontinent. A dressing applied to the sacral region is
therefore likely to become moist relatively quickly.

Therefore, in embodiments, the central portion of the dressing has a wet
tensile strength in the longitudinal (y) direction of at least 50 N, for example at least
65 N, at an elongation of 25%, as measured by the test method ASTM D 882-12,
modified as described hereinbelow.

As used herein, the term “wet tensile strength at an elongation of 25%” refers
to the tensile load when the dressing has been stretched 25% of its length. The wet
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tensile strength has been measured according to the standard test method ASTM D
882-12, which has been modified as described hereinbefore, but adapted for
measurements in wet conditions. In this test set-up, 3 ml of water was added as
droplets over the surface of a central portion (area of 50x50 mm) of the dressing. The
water was allowed to fully absorb into the products for at least 10 minutes.

The effects of the invention may be explained with reference to figure 4.

Figure 4a illustrates a patient lying down on a bed, and shows the pressure
forces 416 exerted on the skin and the underlying tissue when no dressing is used.
The soft tissue layers are represented by the lines 417. As can be seen, the
individual tissue cells 418 in the area of the sacrum become compressed when
exposed to sustained pressure. Individual tissue cells 418 may thus start to deform
and deteriorate, which ultimately may lead to the formation of a pressure ulcer.

In figure 4b, a dressing 400 according to the invention has been applied to the
sacrum region of the patient. When a dressing 400 is applied to the delicate skin of
the sacrum region, the pressure forces 416 are absorbed by the dressing 400 and
distributed symmetrically over a larger area. This leads to pressure re-distribution by
reducing the magnitude of forces applied to the skin and the underlying tissue. The
individual soft tissue cells 418 in the sacral region of the patient are therefore
maintained relatively intact.

Figure 4c illustrates the state where the head of an adjustable bed has been
elevated and the patient has been placed in a more upright condition. The fragile skin
of the bedridden patient is subject, not only to pressure and compression forces, but
also to shear forces 419 resulting from friction as the patient slides in bed. The
naked, moist skin rubs against the bed sheet and is subject to high shear forces 419.
The individual tissue cells 418 are thus subject to both pressure and compression,
while at the same time being stretched. This has a negative impact on the skin and
the soft tissue, and the tissue cells 418 are more prone to deformation, which
ultimately may lead to the formation of a pressure ulcer.

As illustrated in figure 4d, a dressing 400 of the invention is applied to the
sacrum region of a wearer such that the stiff, longitudinal (y) direction corresponds to
the direction of shear and stretch of tissue. In this case, the shear forces 419 are
absorbed by the dressing since the dressing is stiff in the direction in which the
patient slides in bed. Therefore, the stiff dressing “locks” the skin such that it does not
stretch in the region where the dressing 400 is applied. The stretching of the skin and
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the underlying tissue may still occur at skin areas outside the dressing (which areas
are less prone to deformation, and less at risk for pressure and shear). This way,
pressure forces are separated from shear forces and the stress and stretch on skin
and tissue cells 418 is minimized. In other words, the dressing 400 “translates” the
shear forces and stretch of tissue to the skin outside the area of concern.

In exemplary embodiments, the backing layer has a friction coefficient of less
than 1.5 as measured by the standard test method ASTM D 1894-14 (measured
against cotton).

More suitably, the backing layer has a friction coefficient between 0.4 and 1.0
as measured by ASTM D 1894-14.

It is desirable to have a low friction coefficient in order to reduce the friction
between the dressing and the bed sheet. Such friction may give rise to harmful shear
forces on the skin. The backing layer 101 may instead acts as a “sliding layer” such
that the friction is reduced between the skin and the bed.

The backing layer 101 should also be breathable such that moisture and heat
can evaporate from the dressing. The backing layer 101 may be a thin film, sheet or
membrane that is vapour permeable and waterproof. Examples of suitable materials
for the backing layer 101 include, but are not limited to polyurethane, polyethylene or
polyamide films, silicone films, polyester based nonwoven materials, and laminates of
polyester-based nonwoven materials and polyurethane films. A suitable material for
use as a backing layer is polyurethane. For example, the backing layer 101 may be a
polyurethane film having a thickness of from 5 to 40 um, e.g. from 15 to 25 um.

The backing layer 101 may be bonded to the pad 103, for example, via an
adhesive such as a pressure sensitive adhesive (e.g. an acrylic adhesive). The
backing layer 101 is bonded to the body contact layer 102 in those parts of the
backing layer 101 that extend beyond the wound pad 103. The adhesive may be a
thin acrylic adhesive.

In embodiments, the adhesive body contact layer 102 of the dressing covers
at least 60% of the surface of the pad 103. Suitably, the adhesive body contact layer
102 covers at least 75% of the surface of the pad 103.

It is beneficial to have an even distribution of adhesive over the surface of the
pad 103 in order to keep the dressing in place during use. Also, a greater coverage
of adhesive on the surface of the pad aids in preventing undesirable friction forces
which could form between the skin and the dressing as a patient slides in bed.
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The adhesive body contact layer 102 has a body facing surface; i.e. a surface
oriented towards the skin of the wearer, and a non-body facing surface, i.e. a surface
oriented opposite to the adhesive surface when fitted to a wearer. The adhesive body
contact layer 102 may comprise a film covered by an adhesive layer (not shown).

The adhesive used should be skin-friendly and permit the removal of the
dressing without causing damage to the skin. It should also have a strong adhesive
effect to enable a prolonged time of use. Examples of suitable adhesive coating
materials include, but are not limited to, silicone gels, hot melt adhesives, acrylate
adhesives, polyurethane gels, and hydrocolloid adhesives. In some embodiments,
the adhesive is comprised of a material that is non-irritating to the skin, e.g. a silicone
gel. Examples of suitable silicone gels include the two component RTV systems,
such as Q72218 (Dow Corning), and SilGel 612 (Wacker Chemie AG) mentioned
herein, as well as NuSil silicone elastomers. In embodiments of the invention the
adhesive may comprise a soft silicone gel having a softness (penetration) of from 8 to
22 mm, e.g. from 12 to 17 mm, as measured by a method based on ASTM D 937
and DIN 51580, the method being described in European Patent Application No
14194054 .4. The thickness of the adhesive layer is preferably at least 20 ym.

The film onto which the adhesive layer is applied may be comprised of a thin
plastic film, or a laminate comprising a thin plastic film. Suitable materials for the film
include, but are not limited to breathable polyolefin based films (such as
polyethylene), polyamide, polyester polyurethane, and silicone. A suitable material for
use as the film is a thin polyurethane film. For example, the film of the body contact
layer 102 may be a polyurethane film having a thickness of from 15 and 100um, e.g.
from 40 to 80 pm, preferably from 45 to 60 um.

The adhesive body contact layer 102 may be perforated. The perforations 113
typically extend through the body contact layer 102. The perforations allow for a quick
absorption into the pad 102 without compromising the tight fit to the skin provided by
the adhesive layer, arranged to be in contact with the skin. The perforations may
have different shapes and densities along varying regions of the body contact layer
102, and may be arranged in a regular or irregular pattern.

In exemplary embodiments, the pad 103 comprises a material that yields a
pressure-relieving effect. Suitably, the pad 103 is an absorbent pad. In embodiments,
the pad is a multilayered pad. For example, the pad may comprise two or more layers
having different properties.
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Suitably, the pad 103 comprises a first layer and a second layer; the first layer
being arranged between the backing layer and the second layer of the pad, wherein
the first layer has a higher affinity for liquid than the second layer.

This construction is believed to be beneficial when it comes to microclimate.
Factors such as stress, fever, poor nutrition and circulatory status and various
treatments may trigger a stress reaction, and cause excess sweating. Heat and
excess moisture may accelerate cell metabolism of the cells and if already exposed
to deformations through pressure and shear this is likely to result in accelerated cell
death. Since the first layer has a higher affinity for moisture than the second layer,
moisture will move to the first layer, and thereafter evaporate from the backing layer
101. This way, there will not be an accumulation of body liquids close to the skin, but
the second layer may be kept relatively dry.

The second layer may act as a liquid acquisition layer and/or liquid distribution
layer, and may be made of foams and/or cellulose based materials. For example, a
polyurethane foam may be used. In some embodiments, the second layer acts as a
wicking or spreading layer and may comprise a nonwoven material, e.g. viscose,
polyester or blends thereof.

The first layer may comprise a superabsorbent material, e.g. superabsorbent
polymers (SAP) or superabsorbent fibers (SAF). Alternatively, the first layer
comprises an absorbent foam material.

As illustrated in the zoomed part of the pad in figure 1b, the pad 103 may
comprise three layers; i.e. a first layer 113, a second layer 114 and a third layer 115.
In this case, the second layer 114 is arranged between said first 115 and third 113
layers. The first layer 113 may serve as a liquid absorption layer, the second layer
114 may serve as a liquid distribution or wicking layer and the third layer 115 may
serve as a liquid acquisition layer. The layers may be at least partially laminated
together, but suitably allows some movement within the layer structure, when rubbed.

The material of the dressing, and the individual layers (if present) may be
selected or modified to contribute to the stiffness of the dressing in the longitudinal (y)
direction. There are various ways by which this can be achieved. For example, the
dressing may comprise a fibrous web containing a substantially homogenous
arrangement of fibers generally aligned along the longitudinal (y) direction of the

dressing.
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The desirable strength properties may also be achieved by embedding woven
threads in one layer of the dressing. This way, a reinforced textile matrix may be
obtained. The threads will act as reinforcement in the direction which they are placed,
adding to the tensile strength of the material.

Furthermore, a relatively stretchable material such as for example a foam may
be made stiffer in the longitudinal (y) direction through the incorporation of stiff
threads or fibers. Alternatively, strips of hotmelt glue may be applied on top of the
elastic material such that the material becomes stiffer in one (i.e. the longitudinal)
direction.

It is of course equally conceivable to modify a material that is stiff in all
directions such that it becomes more stretchable in the lateral (x) direction, but still
maintains its stiffness in the longitudinal (y) direction. This may be achieved by e.g.
directional cutting; i.e. cutting the fibers in the longitudinal direction such that only the
fibers aligned in the lateral (x) direction will be cut.

In embodiments, the backing layer comprises a functional enhancement print,
wherein the functional enhancement print is asymmetric in the lateral (x) and
longitudinal (y) directions in a non-stretched state.

The functional enhancement print visually communicates to the user, the
differences in functionality of the dressing; i.e. indicates the difference in stretching
properties in the lateral, and longitudinal direction, respectively. It also aids in guiding
the user to select a particular dressing for prevention purposes, and to distinguish it
from dressings more suitable for wound treatment purposes.

As illustrated in figure 5, the functional enhancement print may be a
continuous print selected from a lattice of ellipses, rectangles and lines intersecting
as crosses.

In another aspect, the invention relates to a dressing as described
hereinbefore for use in the prevention of pressure ulcers.

However, although the primary use of the invention is for prevention, such a
dressing may also be used in the treatment of pressure ulcers or wounds.

In yet another aspect, the invention relates to a kit that comprises a dressing
as described hereinbefore and at least one dressing suitable for application onto the
heel.

For a person being bedridden for a long time, the vital parts to protect are the
sacrum and the heels. For example, the kit may comprise a dressing according to the
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present invention and two dressings for application to the heel. It is also conceivable
to include additional products in such a kit, for example creams, cleansing solutions
etc. A kit according to the invention may also include a turning and positioning
mattress which may be used when patients are unable to be repositioned or are likely
to undergo lengthy surgical procedures. Additional dressings may also be comprised
in such a kit, e.g. dressings suitable for use on the knees, hips, chest etc.

The dressing may also comprise a release liner (not shown) releasably
attached to the body contact layer. As used herein, the term “releasably attached”
means that the release layer may be peeled away from the rest of the dressing by
hand. The removable portions of the release liner are releasably connected to each
other meaning that they are connected such that the portions remain connected
absent a separation force applied to one or all of the portions, and where the portions
are capable of being separated upon the application of a separation force. The
release liner acts as a barrier that can protect the sterility of dressing including all of
its layers before the dressing is used. The release liner may comprise three separate,
releasably connected removable portions.

The release liner may be made of any of a variety of suitable materials known
in the art, e.g. polyethylene, polyester, polypropylene and silicone coated paper. For
example, the release liner may be a polyethylene film having a thickness in the range
of from 30 to 300 ym, e.g. from 50 to 150 pm.

The dressing of the invention is not restricted for mere purpose of preventing
pressure ulcers, but may also be used in the treatment regimen of such ulcers or

sores.

Tensile strength measurements

The tensile strength was compared between two dressings according to the
present invention, references A and B, and two dressings according to prior art.
Reference C was Allevyn ® Life Sacrum and Reference D was Aquacel foam
Sacrum, two products which are commercialized by Smith&Nephew, and Convatec,

respectively, and which are dressings that are to be applied to the sacrum region.

The reference dressings A and B were similar in construction; i.e. they both
comprised: a wound contact layer (polyurethane film coated with a silicone adhesive),
a backing layer (polyurethane film), and a pad comprising three different layers
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laminated together (a polyurethane foam layer, a nonwoven liquid distribution layer
and an absorbent layer comprising superabsorbent fibres). The reference dressings
differed in the composition of the liquid distribution layer. The liquid distribution layer
of reference A was a 40 gsm spunlace nonwoven comprising viscose and
polyethylene (70:30). The nonwoven of dressing A had a tensile force at break of 60
N and an elongation at break of 20% in the longitudinal (y) direction, and a tensile
force at break of 17N, and an elongation at break of 120% in the lateral (x) direction.
The liquid distribution layer of reference dressing B was a 70 gsm spunlace
nonwoven comprising viscose and polyethylene (70:30). The nonwoven of dressing B
had a tensile force at break of 110 N and an elongation at break of 40% in the
longitudinal (y) direction, and a tensile force at break of 85N and an elongation at
break of 60% in the lateral (x) direction.

The dry tensile strength of the dressings A-D was measured in accordance
with the standard test method ASTM D 882-12, modified as follows. Strips of the
central portions of the products were cut out (width: 50 mm) and used for testings.
The grip separation used in the method was 50 mm, and the speed was 100 mm/min.
The tensile load was measured at different elongations and three specimens were

used for measurements in the lateral (x), and longitudinal (y) directions, respectively.

The wet tensile strength was measured according to the same standard test
method ASTM D 882-12, but was slightly modified for measurements in wet
conditions. In this test set-up, 3 ml of water was added as droplets over an area of
the central portion of the dressing (50x50 mm). The water was allowed to fully absorb
into the products for at least 10 minutes.

Table 1 illustrates the tensile strength in dry and wet conditions for both the
lateral (x) and longitudinal (y) directions, at an elongation of 25%. This elongation is
relevant for measurements as it represents the stretch of the product in use; i.e.

when exposed to friction and shear in bed-ridden conditions.

Reference | Tensile strength (N) — Tensile strength (N) -
longitudinal (y) direction | lateral (x) direction
Dry Wet Dry Wet
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A 92.5 72 13.7 11.3

B 110 84 21 15

C 36.3 36.7 61.3 38.2

D 229 9.2 46.4 9.9
Table 1

As can be seen in table 1, reference samples A and B have a high tensile
strength in the longitudinal (y) direction, and the tensile strength remains high even
when the product has become wet. The liquid distribution layer acts as a
“reinforcement layer” and serves to maintain the structural integrity and stiffness of
the dressing, even when it becomes wet. This characteristic of the dressing
contributes to “locking” of the skin cells and protecting the skin from deformation and

shear forces.

Reference samples C and D on the other hand, are stretchable in the
longitudinal (y) direction, and cannot support or prohibit the stretching of the skin to a
sufficient degree. Furthermore, these dressings are stiffer in the lateral (x) direction of
the dressings, which is believed to be a disadvantage for the purposes of stay-on
ability to the back of a patient when the patient is repositioned in bed.

Figure 6 illustrates the tensile curves for the dressings A, B, C, and D and the
force required to stretch the dressings to different degrees. Figure 6a represents the
tensile curves for the longitudinal (y) direction in dry condition, whereas figure 6b
shows the tensile curves in wet condition (longitudinal direction). Figure 6¢ illustrates
the tensile curves for the lateral (x) direction in dry condition, and figure 6d shows the

tensile curves for wet conditions (lateral direction).

As can be seen in figure 6a and 6b, dressing C deteriorates fast, and has lost
all of its integrity at 20% elongation. This allows the tissue to stretch in the
longitudinal direction, which is unfavourable for the purposes of pressure ulcer
prevention. Dressing D does not withstand much load, and is very stretchable.
Dressings A and B withstand high forces at 20-25% elongation, and the stiffness is

maintained in wet conditions.

As can be seen in figure 6¢ and 6d, the dressings of the invention are

stretchable in the lateral (x) direction, and this is advantageous for stay-on purposes
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and ability to. conform to the contoured skin when for instance the patient is
repositioned in bed.

Finite element (FE) modelling

The mechanisms leading to pressure injuries are not fully understood.
Pressure maps can give information on pressure present at the skin surface but does
not inform on the behaviour inside the soft tissues, at the origin of damage.
Therefore, the Finite Element (FE) method offers a great alternative to study the

biomechanisms of action of pressure ulcers.

The FE method is a numerical and computational technique used to solve multiphysic
problems by solving partial differential equations upon different types of
discretizations. The FE method subdivides a large problem or large 3D model into
smaller parts called finite elements. The analyses are performed within each
elements and the assembly gives a solution to the entire problem.

The workflow for a FE analysis can be explained as follows: creation of a 3D
model constituted of finite elements, definition of the material properties of the model,
definition of the boundary conditions and loadings to apply to the model according to
the problem, computational solving of the problem, and analysis of the results
through visualization and calculations.Finite element (FE) settings and effect of

inventive dressing

In order to understand the effect of the stiffness in the longitudinal (y) direction of the
dressing, finite Element (FE) models of a pelvis and of a dressing according to the
invention were created and analyses were performed to study the effect of pressure
and stresses on the skin and in deep tissue layers. The volunteer was a non-smoker
healthy adult male of 31 years at the time of the study (year birth 1984, length: 183
cm, weight: 77 kg). The dressing according to the invention was created from
technical CAD drawings and was designed to match the stiffness in the longitudinal
(y) direction as defined in claim 1. A comparative dressing having a low tensile
strength in the longitudinal (y) direction was also designed (representing 5% of the
tensile strength of the invention). The FE model of the dressings contained 20 000

tetra elements.
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The FE model of the pelvis was segmented from MRI scans of the pelvis in
order to insure the best anatomical accuracy. Bones and soft tissues were
represented in the model. The FE model prepared in ANSA 16.0.1 (BETA CAE)
contained about two millions tetra elements. The soft tissues were represented as
non-linear materials, the bones as rigid body. The deformation of the soft tissue
caused by compression from the body weight has been used to validate the FE
model and its material properties with the solver ABAQUS 14.0 (DASSAULT
SYSTEM). The validation was carried out by comparing the thickness of the soft
tissues before and after compression between the model and the MRI data.

The deformation of the soft tissue was performed by simulating a clinical
setting where a patient is lying on a mattress. A soft mattress (30 kPa) is added
under the pelvis and the equivalent of the body weight is applied to induce contact
and compression of the pelvis on the mattress. Three different models were used to

study the effect of tissue compression of the pelvis:
(I): Model of the pelvis without any dressing
(I1): Model of the pelvis with a dressing according to the invention

(11): Model of the pelvis with a dressing having a low tensile strength in the

longitudinal (y) direction.

In order to facilitate the comparisons, the values were normalized with the
higher pressure range values found for model |. Figure 7 illustrates the effect on the
soft tissue of the sacrum region when exposed to pressure and compression. Figure
7a shows the effect of model | at the skin, and figure 7b illustrates the same model’s
effect at the muscle (no dressing used). Figures 7c and 7d show the effect of a
dressing according to the invention at the skin, and at the muscle, respectively. The
white spots in figures 7a and 7b show the areas with highest pressure. The maximum
pressure in model | is higher than the maximum pressure in model Il, indicating that
the dressing according to the invention may decrease the stresses in soft tissue.
Moreover, the area at the skin and at the muscle with pressure higher than 0.6 is
smaller when a dressing according to the invention is used (model Il) indicating that it
has the positive effect of decreasing the area exposed to high pressure, both at the
skin and in deeper tissue levels; i.e. at the muscle. The visual comparison is

supported by numerical analysis in table 2.
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The pressure inside the soft tissue of the sacral area under the dressing was
analysed and compared between model | and Il in terms of volume of soft tissue

subject to higher pressure. The results are summarized in table 2 below.

Model | Model Il Pressure
(volume mm3) (volume mm3) normalized
277 116 Higher than 50%
of max pressure
1626 209 Between 40%
and 50% of max
pressure
Table 2

Table 2 shows that the volume of soft tissue subject to high pressure is
significantly lower when a dressing according to the invention is used.

Furthermore, a comparison with respect to the distribution of shear stresses in
the soft tissue under the sacrum area was made between model Il and model Ill. The
scale for the normalized stresses goes from 0 to >1 and 0 to <-1, depending on the
direction of the shear stresses. Figure 8 illustrates the effect of shear forces on the
tissue when the dressing of the invention is used (figure 8a), compared to a dressing
having a low tensile strength in the longitudinal (y) direction; i.e. model Ill (figure 8b).

As can be seen in figure 8b, the lower part of the sacrum area presents
stresses higher in absolute value to 1 (see arrows). Such extreme values are not
present with the inventive dressing (figure 8a). A more even distribution of shear
stresses is observed with the inventive dressing, in opposition to isolated shear
stress areas. Pressure ulcers often occur at the coccyx, where the soft tissue is very
thin. A more controlled shear stress distribution in this area provides an improved

environment at the skin.

Comparative FE studies

The inventive dressing, hereinafter referred to as reference sample B
(corresponding to reference sample A in table 1) was compared with reference to
samples C (Allevyn® Life Sacrum) and D (Aquacel foam Sacrum), as well as no
dressing (A) (see figure 9). The effect on tissue compression was studied as above.
In addition, the effect of additional shear forces on the skin, fat and at the muscle was
also analysed. This was to illustrate the effect on the skin cells and deeper tissue (fat

25



WO 2017/220401 PCT/EP2017/064537

and muscle) cells in a healthcare setting where the head of the bed is elevated,
creating a sliding of the body. The sliding will increase the deformation of the soft
tissue and the shear stresses (see figures 2c and d). The sliding was simulated by
adding displacement of the body towards the fix mattress, and the increase of the

shear stresses in the soft tissues was measured.

The material properties of the different dressings were defined by actual
laboratory measurements in tension and compression based on ASTM D 882 and
ASTM D 3574. The effect of compression and sliding of the pelvis was analysed in
both dry and in wet conditions (to simulate sweating and a wear time of at least 24
hours). Wet material properties of the dressings were obtained by adding water to the
adhesive surface before the tests were conducted. Droplets of water were placed
evenly over the test surface area (0.04 ml/cm2) and allowed to absorb for 10 minutes
before the test.

In order to get a deeper understanding of the distribution of the stresses, a
comparison was made of the effect without dressing (figure 9a) and with dressings B,
C and D, in both dry and wet conditions, and studying both the effect when subject to
pure compression (horizontal position of the patient), and to compression and shear
forces (elevated position of the patient).

The effect of the different dressings was studied in terms of mean pressure,
von Mises stresses, transverse and shear stresses in the plane.

The critical value of stresses correspond to about 1kg for 10cm2 (around
10kPa), except for the shear stresses in pure compression, where a lower value of
the critical stresses was used, corresponding to about 100g for 10 cm2 (around 1
kPa), as the stresses are applied parallel to the muscle fibers and therefore against a

more natural compressive behaviour.

In pure compression (horizontal position), relevant stresses were investigated
at several soft tissue levels to understand the effect of gravity on the soft tissue when
the patient is in horizontal position with and without the dressings. The following was
studied:

*» The mean pressure at the surface of the skin
= The von Mises stresses at the fat
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= The von Mises stresses at the muscle

= The shear stresses at the muscle next to the bones, at the interface with the
sacrum (anterior part) to show the effect of shear stresses at the muscles due
to the asperities of the bones

To understand the effect of sliding and shear on the soft tissue when the
patient is in elevated position, shear forces were added, and the following was
studied:

= The transverse stress in lateral direction (in the plane) at the surface of the
skin

= The shear stresses at the fat

*= The shear stresses at the muscle

= The shear stresses at the muscle next to the bones, at the interface with the

sacrum (anterior part).

One way to evaluate the performance of the dressings is to define its ability to
reduce the volume of tissue under critical stresses. The performance of the dressing
can therefore be defined as the percentage reduction of volume of tissue under

critical stress when compared to no dressing:

Reduction (%) = %
nd

with Reduction (%) = percentage reduction of volume of tissue under critical stress
with V,,,= Volume of tissue under critical stress with no dressing
with V;= Volume of tissue under critical stress with dressing

To illustrate the concept of percentage reduction of volume of tissue under
critical stress, the following ranking was used:

Reduction 100% = GOOD, with the dressing no tissue is under critical stress.

Reduction 50% = FAIR, half of the volume of tissue is under critical stress with the
dressing compared to without.

Reduction 0% = BAD, there is no improvement with the dressing compared to without

in terms of stress levels in the tissue.
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In order to account for the approximation of FE analysis and for the validated
subject specific anatomical model used, ranges with a 10% step were presented

instead of specific values.

The following table presents the percentage reduction of volumes of tissue
under critical stresses for the different soft tissue layers, skin, fat, muscle and muscle
at the bones. The calculation defined the percentage of reduction of volume of tissue
under critical stress with dressings on in both dry and wet conditions compared to the
volume of tissue under critical stress without dressing. Relevant stresses in pure
compression, simulating horizontal position (tables 3 and 5), and in compression plus

shear stresses, simulating an elevated position (tables 4 and 6) were measured.

Reference Muscle at
dressing Skin Fat Muscle bones

B 90-100% |80-90% |90-100% |50 -60%
C 0-10% 0-10% 0-10% 0-10%
D 90-100% |20-30% |10-20% |0-10%

(horizontal position)

Table 3: Reduction of volume of tissue (%) under critical stress in dry condition

Reference Muscle at
dressing Skin Fat Muscle bones

B 90-100% |90-100% |80-90% |80-90%
C 0-10% 0-10% 0-10% 0-10%
D 0-10% 0-10% 0-10% 0-10%

(elevated position)
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Reference Muscle at
dressing Skin Fat Muscle bones
B 90-100% |60-70% |90-100% |50 -60%

C 0-10% 0-10% 0-10% 0-10%
D 90-100% |30-40% |90-100% |0-10%

Table 5: Reduction of volume of tissue (%) under critical stress in wet condition
(horizontal position)

Reference Muscle at
dressing Skin Fat Muscle bones

B 90-100% |90-100% |90-100% |90 -100%
C 0-10% 0-10% 0-10% 0-10%
D 0-10% 0-10% 0-10% 0-10%

Table 6: Reduction of volume of tissue (%) under critical stress in wet condition

(elevated position)

Figure 10 illustrates the stresses in the soft tissue under the dressing area in a
simulated elevated position, in wet conditions. Critical stresses are represented in

white, and the scales have been normalized.

Figure 10a illustrates the transverse stresses at the skin under the dressing
area in a simulated elevated position, in wet conditions. Figure 10D illustrates the
shear stresses at the muscle at the sacrum area in elevated position, wet conditions.

It can be concluded that the dressing of the invention successfully reduces the
pressure and stresses inside the soft tissue, both when the patient is in a horizontal,
and elevated position (fig 10). The comparative dressings do not perform as well,

especially in the case of shear induced by elevated position.

The inventive dressing spreads the stresses on the entire pad to avoid
pressure peaks at the skin level. It also prevents critical stresses inside the soft
tissue, especially limiting stresses originating from the bony prominences and

spreading in the soft tissue until the skin.
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Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification or practice of the invention disclosed herein. It
is intended that the specification and examples be considered as exemplary only,
with the true scope of the invention being indicated by the following claims.
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CLAIMS

1. A medical dressing for application to a contoured surface of a human body, said
dressing having a central portion and a surrounding border portion and a lateral (x)
and a longitudinal (y) extension; wherein said dressing comprises:

- abacking layer

- an adhesive body contact layer, and

- apad arranged in said central portion between said backing layer and

said body contact layer,

wherein said backing layer and said body contact layer extend beyond the periphery
of said pad to define said border portion along the contour of said pad; said pad
being symmetric about a longitudinal center line and the dressing comprising a first
lobed portion on one side of said longitudinal center line and a second lobed portion
on the other side of said longitudinal center line, wherein said dressing comprises at
least one gripping tab; said gripping tab being coplanar with and projecting outwardly
from the border portion of one of said lobed portions.

2. A medical dressing according to claim 1, wherein said gripping tab is a first
gripping tab and wherein said dressing further comprises a second gripping tab that
is coplanar with and projects outwardly from said second lobed portion.

3. A medical dressing according to claim 1 or claim 2, wherein said dressing is
divided by a lateral center line into an upper region and a lower region, said gripping

tab(s) being arranged in said upper region of said dressing.

4. A medical dressing according to claim 3, wherein the distance between the outer
perimeters of said first and second gripping tabs, respectively, is larger than the
largest extension of the remaining part of said dressing in the lateral (x) direction.

5. A medical dressing according to anyone of the preceding claims, wherein said
border portion has a tensile strength of between 3.5 and 10 N, preferably between 4
and 6 N at an elongation of 25%, as measured by ASTM D 882-12.
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6. A medical dressing according to anyone of the preceding claims, wherein said
border portion is substantially heart shaped such that said first and second lobed

portions form part of the lobed upper sides of a heart shape.

7. A medical dressing according to claim 6, wherein said first and second lobed
portions are separated by a forked portion which replaces the pointed lower part of a
heart shape.

8. A medical dressing according to anyone of the preceding claims, wherein said pad
is divided by said lateral center line into an upper pad region with an upper lateral
edge, and a lower pad region with a lower lateral edge, wherein the width, x4, of said
lower lateral edge of said pad is between 10 and 40% of the maximum width, xo, of
said pad in the lateral (x) extension.

9. A medical dressing according to anyone of the preceding claims, wherein said
central portion has a higher tensile strength in the longitudinal (y) direction than in the
lateral (x) direction.

10. A medical dressing according to claim 9, wherein the tensile strength in the
longitudinal (y) direction is at least 2.5 times higher, preferably at least 4 times higher

than the tensile strength in the lateral (x) direction.

11. A medical dressing according to anyone of the preceding claims, wherein said
central portion has a tensile strength in the longitudinal (y) direction of at least 60 N,
preferably at least 70 N at an elongation of 25%, as measured by the test method
ASTM D 882-12, modified as described in the specification.

12. A medical dressing according to anyone of the preceding claims, wherein said
central portion has a wet tensile strength in the longitudinal (y) direction of at least 50
N, preferably at least 65 N at an elongation of 25%, as measured by ASTM D 882-12,
modified as described in the specification.
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13. A medical dressing according to anyone of the preceding claims, wherein said
backing layer has a friction coefficient of between 0.4 and 1.0, as measured by the
test method ASTM D 1894-14.

14. A medical dressing according to anyone of the preceding claims, wherein said
adhesive body contact layer covers at least 60% of the surface of said pad.

15. A medical dressing according to anyone of the preceding claims, wherein said
pad comprises a first layer and a second layer; said first layer being arranged
between said backing layer and said second layer of the pad, wherein said first layer

has a higher affinity for liquid than said second layer.

16. A dressing according to anyone of the preceding claims for use in the prevention

of pressure ulcers.

17. A kit comprising a dressing according to anyone of the preceding claims and at

least one dressing suitable for application onto the heel.
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