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WOUND DRESSING AND METHOD FOR
MANUFACTURING THE SAME

BACKGROUND

Historically, many diverse materials of various origins have been used
to treat wounds by absorbing wound fluids and tissue (“exudate”) from a
wound site with an absorbent material. In recent years, use of polymeric-
based wound care products have become increasingly popular to control
wound site environmental factors such as water vapor, oxygen permeability,
bacterial impermeability, and absorption of exudate. Such wound care
products are tailored to meet specific requirements including conformability to
a body portion, selective adherence to a wound bed, and adhesiveness to the

skin surrounding the wound site.

Recently, occlusive or moisture-retentive dressings have gained
increasing acceptance in treating wounds, in particular pressure sores and
ulcers. A wide variety of wound care products are known in the art for
receiving, absorbing, and retaining exudate. Typically, these wound care
products include polymeric foams, polymeric films, particulate and fibrous
polymers, hydrogels, and hydrocolloids. Dressings with at least one of these
components promote wound healing by providing a moist environment, while
removing excess exudate and toxic components, and further serve as a barrier
to protect the wound from secondary bacterial infection. While these known
wound dressings can effectively manage a wound, many have been found to

possess certain limitations or disadvantages.

Developments in the field of silicone manufacturing have led Ossur hf
of Reykjavik, Iceland, and assignee of the present invention, to produce
silicone products adapted for skin contact that provide superb softness, and
gentle skin contact. In particular, such silicone manufacturing has led to

advances in improved comfort and cushioning of prosthetic suspension liners
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that bave excellent durability and intimacy using proprietary silicone
technology of Ossur hf. It has been found that by applying the silicone
technology of Ossur hf, a silicone adhesive layer can be produced that
possesses superior gentle adherence to wound sites while not damaging skin
and the wound bed.

While a wound dressing having a silicone adhesive layer provides
gentle adhesion to the wound and the surrounding skin, there are many
instances where it is required that the wound dressing has greater tackiness in
outer lying regions bordering the wound. Difficulties arise in that there must
be a balance of gentle adhesion at the wound site and adjacent areas of skin so
as to avoid disrupting the wound, while still providing sufficient adhesion of

the dressing to accommodate movement of a patient.

For the foregoing reasons, there is a demand for an improved wound
dressing that reduces wound trauma upon wound dressing changes, improves
the durability and lifetime of the wound dressing, anatomically conforms to a
wound, possesses improved fluid uptake, retention and removal properties,
and can be securely maintained on a patient’s body. It is thus desired to
produce a wound dressing having an adhesive layer that does not possess the
drawbacks of known adhesive layers, and instead, gently adheres and detaches
from a wound site while providing superior fluid uptake. Moreover, there is a
demand for a wound dressing that includes adhesive means having greater

skin adherence than an adhesive layer disposed over a wound.
SUMMARY

The present invention is directed to an improved wound dressing

possessing superior skin adherence capabilities.

In accordance with a first embodiment, a wound dressing includes a
vapor-permeable backing layer defining first and second surfaces, and a center
portion and a border portion bordering the center portion. A first skin-
adherent facing layer connects to the border portion along the first surface of
the backing layer. An absorbent core is also provided which has first and
second surfaces. The second surface of the absorbent core is secured to the

first surface of the backing layer generally within the boundaries of the center
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portion of the backing layer. The second surface of the absorbent core forms a
portion of a proximal surface of the wound dressing and is non-adherent to
skin.

In a second embodiment, a wound dressing includes the backing layer
and first facing layer described above in reference to the first embodiment.
Additionally, an absorbent core is provided which has first and second
surfaces, and is connected to the center portion of the first surface of the
backing layer. A second skin adherent facing layer is disposed along the first

surface of the absorbent core and is a pressure sensitive adhesive.

According to a third embodiment, a wound dressing similarly includes
the backing layer, first facing layer and absorbent core of the second
embodiment. Furthermore, this embodiment includes a perforated covering
layer having first and second surfaces of which the first surface is secured to
the second surface of the absorbent core. The covering layer is generally non-

adherent to skin.

In a fourth embodiment, a wound dressing similarly includes the
backing layer, first facing layer and absorbent core of the second embodiment.
Moreover, a perforated silicone sheet is provided having first and second
surfaces wherein the first surface is adjacent to the second surface of the
absorbent core. The silicone sheet has at least one surface that is generally

non-tacky.

In a fifth embodiment, a wound dressing is provided having a center
portion that defines a perimeter having a shape that does not correspond to a
perimeter shape of the border portion. According to one variation, the shape
of the absorbent core corresponding to the center portion is generally circular
while the perimeter shape of the border portion is generally square or
rectangular. This embodiment may include any of the features described in

reference to the other embodiments described in this section.
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BRIEF DESCRIPTION OF THE DRAWINGS

Pursuant to the description that follows, each of the aforementioned
embodiments includes variations and combinations that will become better
understood with regard to the following description, appended claims, and

accompanying drawings where:

Fig. 1 is perspective view showing an embodiment of a wound

dressing according to the invention;

Fig. 2 is a sectional view of the embodiment of Fig. 1 taken along line
II-11;

Fig. 3 is a top plan view of the embodiment of Fig. 1;

Fig. 4 is a bottom plan view of the embodiment of Fig. 1;

Fig. 5 is a top plan view of another embodiment of the wound dressing;
Fig. 6 is a bottom plan view of the embodiment of Fig. 5;

Fig. 7 is a sectional view of the embodiment of Fig. 5 taken along line
VII-VII;

Fig. 8 is a bottom perspective view of another embodiment of the

wound dressing;

Fig. 9 is a sectional view of the embodiment of Fig. 8 taken along line
IX-IX;
Fig. 10 is a bottom perspective view of another embodiment of the

wound dressing;

Fig. 11 is a bottom perspective view of yet another embodiment of the

wound dressing;

Fig. 12 is a bottom perspective view of yet another embodiment of the

wound dressing;

Fig. 13 is a top plan view of an embodiment having contoured

peripheral edges of the wound dressing;

Fig. 14 is a top plan view of another embodiment having contoured

peripheral edges of the wound dressing;
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Fig. 15 is a top plan view of yet another embodiment having contoured

peripheral edges of the wound dressing;

Fig. 16 is a perspective view of an embodiment having a pleated

border portion of the wound dressing;

Fig. 17 is a sectional view of the embodiment of Fig. 16 taken along
line XVII-XVII;

Fig. 18 is a perspective view of an embodiment having a border

portion having an undulating profile of the wound dressing;

Fig. 19 is a sectional view of the embodiment of Fig. 15 taken along
line XIX-XIX;

Fig. 20 is a perspective view of an embodiment with an absorbent core

having an undulating profile of the wound dressing;

Fig. 21 is a sectional view of the embodiment of Fig. 17 taken along
line XXI-XXT;

Fig. 22 is a schematic view showing a process for making features of

the wound dressing; and

Fig. 23 is a schematic view sho@g a process for making features of

the wound dressing.
DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS
A. Overview

A better understanding of different embodiments of the invention may
be had from the following description read in conjunction with the
accompanying drawings in which like reference characters refer to like

elements.

While the disclosure is susceptible to various modifications and
alternative constructions, certain illustrative embodiments thereof are shown
in the drawings and will be described below in detail. It should be understood,
however, that there is no intention to limit the disclosure to the specific
embodiments disclosed, but on the contrary, the intention is to cover all

modifications, alternative constructions, combinations, and equivalents falling
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within the spirit and scope of the disclosure and defined by the appended

claims.

It will be understood that, unless a term is expressly defined in this
patent to possess a described meaning, there is no intent to limit the meaning
of such term, either expressly or indirectly, beyond its plain or ordinary

meaning.

Any element in a claim that does not explicitly state “means for”
performing a specified function, or “step for” performing a specific function,
is not to be interpreted as a “means” or “step” clause as specified in 35 U.S.C.

§ 112, paragraph 6.
B. Environment and Context of Embodiments

Various embodiments of the invention are provided to variously be
used to absorb exudate, combat odor and infection, relieve pain, wound
cleanse and maintain a moist environment at a wound surface to facilitate
healing of the wound. The embodiments of the invention are particularly
configured to absorb exudate or wound fluid and may therefore be suitable for

application for a variety of different wound types.

The various embodiments are conformable to a variety of locations on
a living body, and may be dimensioned to accommodate different types and
sizes of wounds. Moreover, the adhesive properties may be modified
according to the location and type of wound to be treated while taking into
consideration the potential for the dressing to cause sensitivity reactions, the
ease of application and removal including the production of pain and trauma to

wound surfaces, and the interval between wound dressing changes.

Thus, it is to be clearly understood that the various embodiments of the
wound dressing according to invention may be made in any desired sizes and

shapes for use over any afflicted portion of a human or other living body.

While features are shown in the drawing figures that are not described
in detail in the description that follows, a detailed description of such features
may be found in application no. 10/725,574 that is incorporated herein by

reference.
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C. Various Embodiments of the Wound Dressing

As shown in Fig. 1, an embodiment of a wound dressing 20 includes a
liquid impervious, vapor permeable backing layer 22 having proximal (first)
and distal (second) surfaces. The backing layer 22 defines a center portion 32,
and a border portion 34 surrounding the center portion 32. A carrier layer 26
is provided which has proximal and distal surfaces wherein the distal surface
of the carrier layer 26 is secured to the proximal surface of the border portion
34 of the backing layer 22 and borders the center portion 32. A first skin

. adherent facing layer 28 is secured to the proximal side of the carrier layer 26.

The carrier layer 26 defines an opening corresponding to the center
portion 32 of the backing layer 22, and substantially outlines the border
portion 34.

As exemplified in Figs. 2 and 3, an absorbent core 24 is secured to the
proximal surface of the center portion 32 of the backing layer 22. The
absorbent core 24 is positioned on the backing layer 22 such that the absorbent
core 24 extends through the opening of the carrier layer 26. A second skin
adberent facing layer 36 is disposed along a proximal surface of the absorbent
core 24. According to this embodiment, the first facing layer 28 has greater
skin adherence properties than the second facing layer 36.

In the embodiment shown in Figs. 1-4, the backing layer 22 is thermal
bonded to the carrier layer 26, and at least portions of the backing layer 22 are
secured to the distal surface of the absorbent core 24. Moreover, the backing
layer 22 may be thermal bonded to the absorbent core 24 at a boundary region
30 near or at the peripheral edges of the proximal surface thereof. By thermal
bonding the absorbent core 24 to the backing layer 22, a seal may be formed
along the regions of bonding. A bevel may also be defined near the peripheral
edges of the absorbent core to gradually reduce stresses of the absorbent core

as it absorbs wound exudate and to minimize imprints on skin of a wearer.

It will be pointed out that the backing layer may be secured to the
carrier layer and the absorbent core in any manner known to one skilled in the
art of wound dressings, and any such methods are within the scope of this

application. Such other methods include using an adhesive, thermo bonding,
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pressure molding, or mechanical fixation with elements such as stitches, pins

or staples.

Preferably, the first facing layer 28 is a silicone gel coated onto the
carrier layer 26, and the second facing layer 36 is a discrete sheet of silicone
gel directly secured to the absorbent core 24. As shown more fully in Fig. 4,
the second facing layer 36 includes a plurality of apertures 38 that are
preferably arranged in a predetermined pattern such that they are equally

spaced from one another and possess a generally uniform size and shape.

While the first facing layer 28 is shown in Fig. 4 as not including
apertures, the first facing layer 28 may be configured to include a plurality of
apertures in a similar formation as those described above in reference to the
second facing layer 26. Furthermore, alternative embodiments regarding the
pattern, configuration and dimension of the apertures of the facing layers is

provided in application no. 10/725,574.

As illustrated in Figs. 5-7, in a variation of the wound dressing of Fig.
1, the perimeter of the center portion 32 has a shape that is different from the
shape of the perimeter of the border portion 34. This is particularly
exemplified by the generally circular-shaped absorbent core 24, and the border
portion 34 generally defining a square-shaped perimeter. According to this
embodiment, the first facing layer 28 is secured directly to the backing layer
22, and the second facing layer 36 defines a plurality of apertures 38.
Moreover, the transition 30 between the center and border portions is

generally defined as a linear drop.

In yet further variations, the border and center portions may comprise a
variety differently shaped perimeters including but not limited to . These
shapes may be determined on the basis of an intended wound bed shape, and

their efficacy for treating such a wound bed.

Figs. 8 and 9 show another embodiment of the wound dressing
including a backing layer 23 having proximal and distal surfaces. The backing
layer defines a center portion 39 and a border portion 41 surrounding the

center portion 39. A first skin adherent facing layer 29 is secured to the
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proximal surface of the backing layer 23. The first facing layer 29 defines a
plurality of apertures 31.

A substantially planar distal surface of an absorbent core 25 is secured
to the proximal surface of the center portion 39 of the backing layer 23. A
second skin adherent facing layer 33 is secured to a proximal surface of the
absorbent core 25. The second facing layer 33 defines a plurality of apertures
35 arranged in a pattern. A boundary 37 delimits the first and second facing
layers 29, 31, and distinguishes the center and border portions 39, 41 of the

dressing.

Figs. 10-12 show variations of the embodiment of the wound dressing
according to Figs. 1-4, however each of these variation are either without a
second facing layer or have a second facing different from the second facing

layer according to the embodiment of Figs. 1-4.

Specifically, Fig. 10 shows a wound dressing with the absorbent core
24 having an exposed absorbent core surface that is intended to lie proximal
against the skin or a wound site. As will be discussed later, the absorbent core
may comprise a variety of different materials and combinations thereof.
According to this embodiment, the absorbent core is preferably hydrophilic

foam.

It will be noted that non-hydrophilic foams may be used in accordance
with this embodiment. For example, silicone foam may be used that is formed
by conventional methods and using materials such as those described in U.S.
Patent Application Publication 2002/0193723, and incorporated herein by

reference.

The absorbent core 24 may be constructed in a manner such that the
surface which lies proximal to skin is non-adherent. For example, the
absorbent core may comprise at least two layers of foams having different
densities as described in U.S. Patent 5,632,731, and incorporated herein by
reference. In yet another variation, the absorbent core may be constructed

from foam which has some skin adherent properties.

Fig. 11 illustrates another embodiment of a wound dressing wherein

the center portion of the absorbent core 24 is directly coated with an adhesive

9.
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43. According to this embodiment, the adhesive is an acrylic pressure

sensitive adhesive.

The adhesive layer 43 may comprise various pressure sensitive
adhesives to render the center proximal portion of the absorbent core 24 tacky
to the skin. The pressure sensitive adhesive is preferably reasonably skin

compatible and hypoallergenic.

The adhesive may be formed from one or more adhesive materials
selected from the group consisting of acrylic copolymer, polyisobutylene,
polyurethane and polymeric silicone. The adhesive layer 43 may also
comprise two or more adhesive materials in a stacked arrangement, or may be
different adhesive materials arranged in alternating parallel strips to one
another. The adhesive is substantially impermeable to liquid water, but
preferably has a moisture vapor transmission rate greater than about 100 g/m
2/24 hr. In a variation, however, the adhesive may be a hydrogel suitable for

use in a wound dressing environment.

Fig. 12 shows another embodiment wherein the center portion of the
absorbent core 24 is covered along its proximal side with a perforate covering
layer 45. The layer 45 may be flexible, and be formed from a woven or non-
woven material, polymeric mesh or net, or a perforated film formed from a
polymeric material. The layer 45 may be non-adherent to the skin or a wound
site, and may be secured to the absorbent core with an adhesive or be
laminated onto the absorbent core. In addition to the perforated structure, the
material of layer 45 may be selected to allow for moisture evaporation

therethrough.

According to this embodiment, the layer 45 is perforated in a generally
uniform manner. In variations, the layer may be perforated in different
arrangements such as in the variations of the silicone facing layer described in

application no. 10/725,574.

In a variation of this embodiment, the layer may comprise a perforated
silicone sheet. Such silicone sheet may include a first side that is tacky and
another side that is substantially non-tacky. In further variations, both sides of

the silicone sheet may be tacky, or non-tacky.

-10-
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The silicone sheet may be formed from a cured silicone elastomer
mixture, for example MED-4905 manufactured by NuSil Technology
(Carpenteria, CA). When curing the silicone mixture, the silicone sheet is
cured on a perforation plate, such as one of those described in application no.
10/725,574, so as to form a plurality of apertures in the silicone sheet. At least
one side of the silicone sheet is treated with a talcum powder or similar
substance to mitigate or minimize the tackiness of such side. The silicone
sheet is preferably free-standing and sufficiently durable for connecting to the

second surface of the absorbent core.

Depending on the application of the wound dressing, either the tacky
side or the non-tacky side of the silicone sheet may connect to the absorbent
core. The silicone sheet may be applied to the absorbent core by placing the
tacky side of the sheet along the second side of the absorbent core or,
alternatively, the non-tacky side may be laminated or adhered to the second
side of the absorbent core by known methods or those described in application
no. 10/725,574. In addition, the silicone sheet may simply be applied to the

wound site and the wound dressing is placed thereover.

The silicone sheet may be sufficiently durable and thick to be free-
standing thereby permitting handling without its destruction. In such a

configuration, the silicone sheet has a minimum thickness of 0.25 mm.

In a variation of the embodiments of Figs. 11 and 12, the covering
layer may be coated with the aforementioned pressure sensitive adhesive in
connection with the embodiment of Fig. 11. According to this variation, the
covering layer serves a similar function as the carrier layer disposed between
the first facing layer and the backing layer in the embodiment of Fig. 1. The
covering layer may be formed from a material similar to the carrier layer. On
the other hand, for particular applications, materials such as PET or
polypropylene in a sheet-like form may be used as the reinforcement layer.
Alternatively, the reinforcement layer may be a "double-sided tape"
comprising a substrate material coated on both surfaces with one or more of

the adhesives described above.

-11-



WO 2006/127292 PCT/US2006/018288

While each of the embodiments related to Figs. 10-12 show the first
facing layer 28 as being generally imperforate, each these embodiments may
be combined with the embodiment of Fig. 8 wherein the first facing layer has

a plurality of apertures.

In another variation of the embodiment of Fig. 12, the carrier layer
may extend across both of the center and border portions such that the same
sheet comprises both the carrier layer and the covering layer. Of course, it is
necessary that the center portion of the carrier layer have a plurality of
perforations to permit the transport of exudate from the wound to the
absorbent core. This variation may be configured in combination with a
pressure sensitive adhesive that is deposited across the center portion of the
absorbent core of the wound dressing. In other variations, the center portion
of the carrier layer may have any one of the configuration of the first facing
layer with the carrier layer in accordance with the embodiments of Figs. 1-4
and 8-9.

In addition to the basic footprint or configuration of the wound
dressing exemplified in Figs. 1-4, other configurations are possible and are
fully within the scope of the present invention. Figs. 13-15 show exemplary
wound dressing embodiments generally having the same backing layer and
absorbent core relationship as in the wound dressing of one any of the
aforementioned embodiments. While each of the embodiments of Figs. 13-15,
the backing layer defines contoured outer edges and the absorbent core has
contoured outer edges generally corresponding in shape to the contoured outer
edges of the backing layer, any of these embodiments may have a relationship

similar to the one described in connection with the embodiment of Figs. 5-7.

Fig. 13 illustrates a dressing 40 having a backing layer 42 and an
absorbent core 44 each with a generally elongate profile such that the outer
edges 46, 48 of both the backing layer 42 and the absorbent core 44 are
concave and convex at certain portions thereof. Fig. 14 shows another
embodiment of a dressing 50 wherein a backing layer 52 and an absorbent
core 54 each have generally equal length outer sides 56, 58 that are both

concave and convex. Fig. 15 shows yet another embodiment of a dressing 60

-12-
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wherein the backing layer 62 and the absorbent core 64 have peripheral edges

66, 68 that are generally circular and concentric with one another.

Turning to Figs. 16 and 17, another embodiment of a wound dressing
70 is shown having a center portion 90 and a border portion 92. In the
dressing 70, a proximal surface of a backing layer 72 is secured to a distal
surface of an absorbent core 74 wherein a boundary 80 generally defined as
the peripheral edges of the absorbent core 74 delimits the center portion 90
and border portion 92 of the dressing 70. A distal surface of a carrier layer 76
is secured to the proximal surface of the backing layer 72 and has an opening
that generally surrounds the absorbent core 74, whereby the carrier layer 76 is
associated with the border portion 92 and the absorbent core 74 is associated
with the center portion 90 of the dressing 70. A first facing layer 78 is secured
to the proximal surface of the carrier layer 76. A second facing layer 86 is
secured to the proximal surface of the absorbent core 74 and defines a

plurality of apertures 88.

In observing Fig. 17, the border portion 92 of the backing layer 72
defines a plurality of pleats 82 that extend from the peripheral edge 84 of the
backing layer 72, and have a taper 86 that leads from the edge 84 towards the
boundary 80. The pleats 82 are generally arranged around the border portion
92 of the dressing 70 and extend towards the center portion 90. The pleats 82
are equally formed by the carrier layer 76 and the first facing layer 78 as these
layers generally follow the contours of the backing layer 72 within the border
portion 92 thereof.

According to variations of this embodiment, the pleats may not include
a taper and, moreover, the backing layer may comprise at least two discrete
portions whereby each portion corresponds to a center portion and a border
portion of the dressing. Such two backing layer portions may be joined at the
boundary between the center and border portions of the dressing.

As illustrated in Figs. 18 and 19, another embodiment of a wound
dressing 93 is shown having a center portion 111 and a border portion 113. In
the dressing 93, a proximal surface of a backing layer 95 is secured to a distal
surface of an absorbent core 97 wherein a boundary 101 generally defined as

-13-
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the peripheral edges of the absorbent core 97 delimits the center and border
portions 111, 113 of the dressing 93. A distal surface of a carrier layer 97 is
secured to the proximal surface of the backing layer 95 and has an opening
that generally surrounds the absorbent core 95, whereby the carrier layer 97 is
associated with the border portion 113 and the absorbent core 97 is associated
with the center portion 111 of the dressing 93. A first facing layer 99 is
secured to the proximal surface of the carrier layer 95. A second facing layer
107 is secured to the proximal surface of the absorbent core 97 and defines a

plurality of apertures 109.

In observing Fig. 19, the border portion 113 of the backing layer 95
has an undulating profile comprising alternating ridges 103 and grooves 105.
In this embodiment, the ridges 103 and grooves are generally in a parallel
arrangement and laterally extend across the width of the dressing 93. The
ridges 103 and grooves 105 are equally formed by the carrier layer 97 and the
first facing layer 99, and these layers generally follow the contours of the
backing layer 95 within the border portion 113 of the dressing 93.

According to variations of this embodiment, the undulating profile may
extend across or in portions along the border and center portions of the
dressing. Moreover, the pitch and depth of the ridges and grooves may be
modified as deemed necessary to provide capabilities such as a desired
stretchability of the dressing. Moreover, the cross-section of the ridges and
grooves may also be modified as considered necessary to provide optimum

stretchability, absorbency and skin adhesion.

As illustrated in Figs. 20 and 21, another embodiment of a wound
dressing 110 is shown having a center portion 132 and a border portion 134.
In the dressing 110, a proximal surface of a backing layer 112 is secured to a
distal surface of an absorbent core 114 wherein a boundary 120 generally
defined as the peripheral edges of the absorbent core 114 delimits the center
and border portions 132, 134 of the dressing 110. A distal surface of a carrier
layer 116 is secured to the proximal surface of the backing layer 112 and has
an opening that generally surrounds the absorbent core 114, whereby the
carrier layer 116 is associated with the border portion 134 and the absorbent

core 114 is associated with the center portion 132 of the dressing 110. A first

-14-
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facing layer 118 is secured to the proximal surface of the carrier layer 116. A
second facing layer 126 is secured to the proximal surface of the absorbent

core 114 and defines a plurality of apertures 128.

In observing Fig. 21, the absorbent core 114 has an undulating profile
comprising of alternating ridges 122 and grooves 124. In this embodiment,
the ridges 122 and grooves 124 are generally in a parallel arrangement and
laterally extend across the width of the absorbent core 114. As shown, the
side portion 125 of the ridges 122 and grooves 124 is generally tapered to
provide features such as greater conformability and absorption. The absorbent
core 114 includes a plurality of hydrophilic particles 130 enmeshed therein, as
explained in greater detail in application no. 10/725,574.

Variations of the embodiment shown in Figs. 20 and 21 are possible in
that the undulating profile may be modified according to a desirable
configuration. For example, the ridges and grooves may be increased or
decreased, and the cross-sectional profile of the ridges and grooves can be
modified as considered necessary to provide features such as improved

stretchability, absorbency and skin adherence.

Many of the facing layers used in the embodiments of the wound
dressing of the present invention are preferably hydrophobic, such that they
form liquid and moisture impervious layers, Moreover, these facing layers
may be bonded to the proximal surface of the backing layer or carrier layer, or

directly to the absorbent core.

In one of the preferred embodiments, the facing layers comprise a
cross-linked silicone elastomer gel, such as, for example, a cross-linked
silicone (polydimethyl siloxane gel) manufactured by NuSil Technology
(Carpenteria, CA) under product designations MED-6340, or MED-6345
which is tackier than MED-6340. Preferably, the first facing layer comprises
silicone gel under product designation MED-6345 and the second facing layer
comprises silicone gel under product designation MED-6340.

According to the silicone based facing layers described herein, the
method used to evaluate adhesion between the different facing layers includes

measuring the force required to peel a 25 mm wide sample comprising a
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silicone gel layer from a stainless steel plate. The differences in the force
(measured in N/25 mm) used to remove the sample indicate the difference in
the skin adhesion. In the embodiments of the facing layers described herein,
the adhesion level on stainless steel of the facing layers is as follows: border
portion (first facing layer) is 1-3 N/25mm and the center portion (second
facing layer) is 0.0-1.0 N/25mm.

As noted in connection to the embodiments of Figs. 10-12, other facing
layers may be used such as a pressure sensitive adhesive known to those
skilled in the art of adhesives and wound dressings, and described in
application no. 10/725,574. Moreover, the first facing layer may be provided
with or without apertures, such as those defined by the second facing layer in

each of the embodiments particularly described herein.

The silicone based facing layers preferably have a thickness within the
range of 0.05 mm to 1.0 mm. The second facing layer is preferably 0.1 mm
thick. The conformability of the dressing to the wound is somewhat dependent
on thickness of the components, such that when the dressing is applied to a
body portion, it conforms to the surface even when the surface is moved. The
facing layers are arranged to stretch in order to accommodate the flexation of
the joint but are preferably resilient to continue to conform to the surface when

the surface is returned to its unflexed condition.

The various embodiments described hereinrusing backing and carrier
layers preferably comprise a thin polymeric elastic or flexible film coating
providing a bacterial barrier formed from a water vapor permeable pliable
elastomer material. The film is continuous in that it has no perforations or
pores which extend through the thickness of the film. Films of this type are
known and generally are hydrophilic polymeric materials through which water
may diffuse.

The backing layer is connected to the distal surface of the absorbent
core, and according to various embodiments, the backing layer is secured only
to the distal surface and edges of the absorbent core, and does not penetrate

any pores, cells or cavities of the absorbent core.

According to some embodiments, however, the carrier layer may
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possess a greater stiffness than the backing layer so as to provide greater
control of applying the border portion of the dressing on skin and preventing
curling, wrinkling or sticking of parts of the first facing layer to each other

upon repeated application and removal of the dressing.

The backing layer may comprise polyurethane, such as a polyurethane
film available from InteliCoat Technologies (South Hadley, MA) under
product designation INSPIRE 2301, elastomeric polyester, blends of
polyurethane and polyester, polyvinyl chloride, and polyether-amide block
copolymer. The backing layer for use in the embodiments described herein is
a polyurethane film since it exhibits a resilient property that allows the film to
have good conformability and further has a high degree of stretchability.

The backing layer may be at least translucent, and more preferably,
sufficiently transparent so that the wound site to which the dressing is applied
can be viewed through the dressing. It is advantageous to view to evaluate the
wound and healing thereof without removal of the dressing so as to avoid
unnecessary handling of the dressing and exposure of the wound to the

environment, and to reduce the likelihood of contamination.

Suitable continuous conformable backing layers have a moisture vapor
transmission rate (MVTR) of the backing layer alone of 1500 to 14600 g/m”"2
/24 hrs, preferably 2500 to 2700 g/m”2 /24 hrs at 38°C. The backing layer
thickness is preferably in the range of 15 to 45 micrometers, more preferably

30 micrometers.

The preferred carrier layer is a thermoplastic elastomeric film that can
be thermal bonded to the backing layer. An example of such a film is
manufactured by Epurex films under the product designation Platilon U073.
Alternatively, other films, foams and mesh substrates may be employed that
can be thermal bonded to the backing layer, or secured to the backing layer by
other methods including the use of adhesives, stitching, pins, and staples.
Preferably, the carrier layer should be sufficiently stiff so as to reinforce the
border portion of the backing layer.

Suitable continuous conformable carrier layers have a moisture vapor

transmission rate (MVTR) of the carrier layer alone of 1,000 to 30,000 g/m”2
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/24 hrs, preferably 14,000 g/m”2 /24 hrs at 38°C. The carrier layer thickness is
preferably in the range of 45-100 micrometers, more preferably 60

micrometers.

The absorbent core may be selected from a variety of different types
known within the art of wound dressings, and the construction thereof may be
configured in a variety of different arrangements, as discussed more fully in

application no. 10/725,574.

Numerous methods of manufacturing may be employed to make the
embodiments of the wound dressing described herein. According to one
method exemplified in Figs. 22 and 23, the method for manufacturing a wound
dressing comprises the steps of providing a carrier layer 202 carried by a
removable paper 204 and dispensed from a carrier layer roll 206. The carrier
layer 202 is transported and a surface treatment substance 208 is applied on a
proximal surface of the carrier layer 202. Preferably, the substance 208 is
permitted to remain on the carrier layer 202 for approximately 30 minutes and
maintained at 25 °C prior to the next step of the method to allow for any

solvents in the primer to evaporate.

A suitable surface treatment substance includes silicone primers, such

as those discussed more fully in application no. 10/725,574.

Next, a layer of an uncured silicone gel 210 is extruded onto the
proximal surface of the carrier layer 202 over the substance 208. The carrier
layer 202 with the uncured silicone gel layer 210 is transported over a drum
212 having a surface temperature of approximately 130 °C and maintained on
the drum 212 for approximately 20 minutes. The drum 212 may be coated
with any suitable release agent, such as Teflon, that will prevent adherence of

the silicone gel 210 after curing thereof.

After the silicone gel layer 210 has cured and the carrier layer 202 is
removed from the drum 212, a die cutter 216 is used to remove a center
portion from the carrier layer 202. The removal of a center portion of the
carrier layer 202 effectively forms an opening 222 through the carrier layer
202 and the cured silicone gel layer 210. Subsequently, the carrier layer paper
204 is removed from the distal surface of the carrier layer 202 onto a roll 220.
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A release paper or film 218 is applied to the proximal surface of the silicone
gel layer 210.

The absorbent core 224 is inserted within the opening 222 of the
carrier layer 202 and the layer of silicone gel 210. A second facing layer 226
is provided on a proximal surface of the absorbent core 224. The second
facing layer 226 is preferably an apertured discrete layer of silicone gel.
Methods for making the apertured second facing layer 226 are discussed more
fully in application no. 10/725,574.

According to the depiction in Fig. 23, a backing layer 228 is disposed
over the distal surfaces of the carrier layer 202 and absorbent core 224. A
platen 230 is provided as having a generally planar border region 232 and a
recessed center region 234 relative to the planar border region 232 that
generally corresponds to the shape of the absorbent core 224. The platen 230
is preferably heated to an elevated temperature suitable to thermal bond the
backing layer 228 and the carrier layer 202 to one another and secure the

absorbent core 224 thereon.

A backing layer 228 is disposed over the distal surfaces of the carrier
layer 202 and absorbent core 224. A platen 230 is provided as having a
generally planar border region 232 and a recessed center region 234 relative to
the planar border region 232 that generally corresponds to the shape of the
absorbent core 224. The platen 230 is preferably heated to an elevated
temperature suitable to thermal bond the backing layer 228 and the carrier

layer 202 to one another and secure the absorbent core 224 thereon.

The platen 230 is urged against the distal surface of the backing layer
228 to generate pressure thereon sufficient to substantially cause thermal
bonding of the backing layer 228 to the carrier layer 202. After a period of
time sufficient to thermal bond the backing layer 228 to the carrier layer 202
and to at least portions of the absorbent core 224, the platen 230 is removed
from the distal surface of the backing layer 228.

Subsequent to the thermal bonding of the backing layer 228 to the
carrier layer 202 and the absorbent core 224, the wound dressing is cut to size

with a die cutter 236.
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In variations of the described method, the platen 230 may be modified
to impart the pleated or undulating profile of the embodiments of the wound
dressing described herein. Alternatively, other platen systems may be used
after the backing layer is secured to the carrier layer that has the pleated or
undulating profiles. Such platen systems may include mutually opposed
platens having the impression of the different bordered profiles described
herein, and which are suitably heated to impart the aforementioned bordered

profiles.

Suitable platens or die cutters may be employed that impart the
undulating profile of the absorbent core described heréin. Moreover, the
undulating profile may be formed by methods including cutting the absorbent
core, forming the absorbent core, and molding the absorbent core in the
configuration described herein. Such configuration of the absorbent core is
preferably achieved prior to the application of the backing layer. Moreover,
the impregnation of the hydrophilic particles in the absorbent core may be
accomplished as discussed more fully in application no. 10/725,574, and is

performed prior to the application of the backing layer.

Methods for applying the apertured facing layer onto the absorbent
core are described more fully in application no. 10/725,574.

It will be understood that while various embodiments are particularly
described and illustrated herein, features of these embodiments may be
combined in any manner consistent with the description provided herein to
form additional embodiments and variations thereof not particularly described
herein. As a result, it will be understood that the above described
embodiments and methods are illustrative in nature, and that modifications
thereof may occur to those skilled in the art. Accordingly, this invention is not
to be regarded as limited to the embodiments disclosed herein, but is to be

limited only as defined in the appended claims.
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CLAIMS
1. A wound dressing, comprising:

a vapor-permeable backing layer having first and second surfaces, the
backing layer defining a center portion and a border portion bordering the

center portion;

a first skin-adherent facing layer connected to the border portion along
the first surface of the backing layer;

an absorbent core having first and second surfaces, the second surface
of the absorbent core secured to the first surface of the backing layer and
generally within the boundaries of the center portion of the backing layer;

wherein the second surface of the absorbent core forms a portion of a

proximal surface of the wound dressing.

2. The wound dressing according to claim 1, wherein the absorbent

core is hydrophilic.

3. The wound dressing according to claim 1, wherein the first facing

layer is a silicone gel.

4. The wound dressing according to claim 1, wherein the first facing

layer defines a plurality of apertures.

5. The wound dressing according to claim 1, further comprising a
carrier layer having first and second surfaces, the second surface of the carrier
layer secured to the first surface of the border portion of the backing layer, the
carrier layer defining an opening generally corresponding to the center portion
of the backing layer, the absorbent core extending through the opening of the

carrier layer.

6. The wound dressing according to claim 1, wherein the absorbent
core comprises at least two layers of foam having different densities and

absorption properties.

7. The wound dressing according to claim 1, wherein the second

surface of the absorbent core is generally not adherent to skin.
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8. The wound dressing according to claim 1, wherein the border
portion and the center portion of the wound dressing each have a perimeter

defining a different shape.
9. A wound dressing, comprising:

a vapor-permeable backing layer having first and second surfaces, the
backing layer defining a center portion and a border portion surrounding the

center portion;

a first skin-adherent facing layer connected to the border portion along
the first surface of the backing layer;

an absorbent core having first and second surfaces, the absorbent core

connected to the center portion along the first surface of the backing layer; and

a second skin adherent facing layer disposed along the first surface of

the absorbent core, the second facing layer being a pressure sensitive adhesive.

10. The wound dressing according to claim 9, further comprising a
carrier layer interposed between the backing layer and the first facing layer,

said carrier layer surrounding the center portion of the backing layer.

11. The wound dressing according to claim 9, wherein the first facing
layer comprises a discrete layer of silicone gel having greater skin adherent

properties than the second facing layer.

12. The wound dressing according to claim 9, wherein the first facing

layer defines a plurality of preformed apertures arranged in a pattern.

13. The wound dressing according to claim 9, wherein the first facing
layer comprises a pressure sensitive adhesive having greater skin adherent

properties than the second facing layer.

14. The wound dressing according to claim 9, wherein the border
portion and the center portion of the wound dressing each have a perimeter

defining a different shape.

15. A wound dressing, comprising:
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a vapor-permeable backing layer having first and second surfaces, the
backing layer defining a center portion and a border portion surrounding the

center portion;

a first skin-adherent facing layer connected to the border portion of the
first surface of the backing layer;

an absorbent core having first and second surfaces, the second surface
of the absorbent core connected to the first surface of the backing layer, the

perimeter of the absorbent core defining the center portion of the dressing; and

a covering layer having first and second surfaces, the first surface
connected to the second surface of the absorbent core, and the covering layer
having a pattern of perforations corresponding to the center portion of the

dressing.

16. The wound dressing according to claim 15, further comprising a
carrier layer interposed between the backing layer and the first facing layer,

said carrier layer surrounding the center portion of the backing layer.

17. The wound dressing according to claim 15, wherein the first facing

layer comprises a discrete layer of silicone gel.

18. The wound dressing according to claim 15, wherein the first facing

layer defines a plurality of preformed apertures arranged in a pattern.

19. The wound dressing according to claim 15, wherein the first facing

layer comprises a pressure sensitive adhesive.

20. The wound dressing according to claim 15, wherein the second
surface of the covering layer is coated at least in part with a pressure sensitive

adhesive.

21. The wound dressing according to claim 15, wherein the covering

layer is generally non-adherent to skin.

22. The wound dressing according to claim 15, wherein the border
portion and the center portion of the wound dressing each have a perimeter

defining a different shape.

23. The wound dressing according to claim 15:
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wherein the covering layer extends across the entirety of the border
portion and the center portion of the dressing such that the first facing layer is

secured to the covering layer in the region of the border portion;

wherein the covering layer along the border portion is interposed

between the first facing layer and the backing layer.
24. A wound dressing, comprising:

a vapor-permeable backing layer having first and second surfaces, the
backing layer defining a center portion and a border portion surrounding the

center portion;

a first skin-adherent facing layer connected to the border portion along
the first surface of the backing layer;

an absorbent core having first and second surfaces, the second surface

of the absorbent core connected to the first surface of the backing layer; and

a perforated silicone sheet having first and second surfaces, the first

surface adjacent to the second surface of the absorbent core;

wherein the second surface of the silicone sheet is generally not

adherent to skin.

25. The wound dressing according to claim 24, wherein the silicone

sheet is free-standing.

24



WO 2006/127292

PCT/US2006/018288

FIG. 2
34



WO 2006/127292 PCT/US2006/018288

0 o, »oo-oovovououe
ouoqpac‘onqou
DQPDODOOOQOODODOD'DQO
DPD’DCDDD!\'OODDODDDOUO"
P 0D 0Q 00 0.0 00 00 A0 &0 O 076G},
n.n;nonoo.onncoo.boouomn
'opooo0obre00d00h00da
qc,oooaoon&oonoooo
_QDD'OO‘OODDOOQDO‘DO
epouoeq'uoaoooo.pc

0 ©.0°0.5 60 O.

o
°

O U000
aco.0dvoa’o
o
o
o
a
o

0 0.

o

o
C
. 0
X

0'0 040 O

‘ouooooo-c.oooa.n'oo.
P 0 P.0.00.0010%0:0.00/0080
G00009¢0006.00,

na"uooa

9C6vd0To0gOoC 00 TOC

‘00008 000060.00000600 a.o:

ndaoon"onon'no
0.9 070 0.0%0.000 00
bpcooooc

£
c
o
o
o
o
©
°
©
o
P
°

LR

.0.0 6.0.0 6.0 0 0.0 D

©-a 0 0 0-0°0.0 0
000000 Q000000,0a0.00
*0"$’6'6°0-0 0’0 0 000G 0°

wddoodp
L0900
K
0 0 0:0.000-6 00 0-0°0 0
0

oop
opcopa.va.uvbe-

doo

B p ooo,

coocoo

o 0.000 T G600

FIG. 4

~oo”

benaoennc
oooooooe

o060
‘P 00.pI0 00 O
O

v o
00.¢ 0°0.0 0 0.0°0 0.0 0 O,

560 0000 0

©.0'a0
.00 oo’

© 6.C0VG000

0.0 0G0 Q0P 0.0 00 QD O

.00 b0 0ee 000D

oo o0 ¢00.0

9.0 d; 0

6"
00060000000
“e000% 006000

©.008008 @06

ocgag
o'gi
00 00000000

,oooobvu

..0.0 0

W (s '/ 77 72
00 0 0 0 O
0O 0 0 0 0 O
0O 0 0 0 0O O
0 0 0 0 O O
0O 0 0 0 0 O op
.
0O 0 0,0 0 0 (D
o o ofo o o
e
o o olo o o [l‘
o o olo o o
o o olo o o
o o oo o o -
[aY]
7
Al
(ap)

%




PCT/US2006/018288

WO 2006/127292

3/10

saooo0doa
0000000000030 005 0"
©.06:0pd0-0UGI000TT0BIC

5 050000
00 poo0a'g o

°
<
B

9
°
3

0booo
‘0 0.0

o o

200400000000

o0

#io o

1o, o

6’0 0900000

ddo000000

9.0.0.0-9 00

°
o
8
o
<
©

9.
]

06,0 0.66.0460050

B

90 pc

£00000Q070:00.0

000000

0.0°00 0700970 0.00 6 600 G 6°0 0 5700 O
00.90006.800000000000000,0000

©o000opo
0 o olp o0

°o
‘6% 600’8 00600000

EXXR

dbocbobd

°
e

0’0 0 &

b

990000 Q
o Py

000000000000,
cro0do g0 o0GD0

DIH

7

7

0

A




WO 2006/127292 PCT/US2006/018288

4/10




WO 2006/127292 PCT/US2006/018288




PCT/US2006/018288

WO 2006/127292

6/10

42

o}
e}
o
o
o
O
S
G

13

000000

X

(o)

Noooooo

X
0C0QOO00O0O

0000000
00000000

o0

O0O0OO0O0DOOO
OO0O00000OO0

0 0000

CKOO

© 0 0 0 0 O

O O

]

O 00000000
OO00O0D0ODO0OO0OO
O0O0DO0OO0O000O0

X
3

o oo
oo

00000000
‘}100000000

AN

0oooo0oooQqoo0o

N
OO ONOCOOCOODOOO

N

X 0o

00000000

14

FIG.

62

60

<«
«©

000000 O0

<
«©



22222222222222222222222222222

7/10

N B
AN N«
. '.~ §
" :,. '.-'<
'..:.‘:. RN
. '—. ‘A.:

LA
L= N
N N\K
SN\
TN B
O PNE
Ny
AN\
SSOANEN
N
. 3
Q:
3
5
H

o N
» °°\
O <
T ]



WO 2006/127292 PCT/US2006/018288

8/10

1N Ay [t P IIAV4IRE Tl . g :
R AY I AYV4 T ) S VA4 P B % VS .
L // S S S S S TR } } NZZN
ritsin At AT T A e rearar b R 2 X X R




WO 2006/127292

PCT/US2006/018288

9/10

116

112
fJ
\_\\
118

|/
w T

130

128

126

FIG. 21

134
EEEE




PCT/US2006/018288

WO 2006/127292

10/10

%2 _ 0e2 1\

444

02¢




International application No.

INTERNATIONAL SEARCH REPORT

PCT/US06/18288

A.  CLASSIFICATION OF SUBJECT MATTER
IPC: AG1F 13/00( 2006.01)

USPC: 602/42,48,52,54,57
According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 602/42, 48, 52, 54, 57

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X U.S. 6,787,682 B2 (GILMAN) 07 September 2004 (07.09.2004), see entire document. 15-25
X U.S. 6,420,624 B1 (KAWASE) 16 July 2002 (16.07.2002), see entire document. 1-14

[:I Further documents are listed in the continuation of Box C. |:| See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
“A”  d defining the g 1 state of the art which is not considered to be of principle or theory underlying the invention
particular relevance
X" document of particular relevance; the claimed invention cannot be
“E” earlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step

when the document is taken alone
“L"  document which may throw doubts on priority claim(s) or which is cited to

establish the publication date of another citation or other special reason (as “y” document of particular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is combined
with one or more other such documents, such combination being
“O”  document referring to an oral disclosure, use, exhibition or other means obvious to a person skilled in the art
“P"  document published prior to the international filing date but later than the “&” document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the intemaﬁinﬂsestflp)cztﬂ U 6

02 August 2006 (02.08.2006)

P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. 571-272-3750

Facsimile No. (571) 273-3201

Name and mailing address of the ISA/US Authorized officer ]
Mail Stop PCT, Atin: ISA/US f M
Commissioner of Patents Henry A. Bennett / )

Form PCT/ISA/210 (second sheet) (July 1998)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

