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(57) Abrégé/Abstract:

Embodiments disclosed herein are directed to negative pressure treatment systems and wound dressing systems, apparatuses,
that may be used for the treatment of wounds. In particular, some embodiments are directed to improved wound dressings
comprising a number of viewing portals that facilitate observation of wound tissue or healthy skin underlying the wound dressing.
Some embodiments of the viewing portals are provided by forming through holes in internal dressing layers including absorbent
material and transmission material, optionally by providing a plug material within the through holes, and by providing translucent or

transparent cover layer and tissue contact layer materials.
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(57) Abstract: Embodiments disclosed herein are directed to negative pressure treatment systems and wound dressing systems, ap-
paratuses, that may be used for the treatment of wounds. In particular, some embodiments are directed to improved wound dressings
comprising a number of viewing portals that facilitate observation of wound tissue or healthy skin underlying the wound dressing.
Some embodiments of the viewing portals are provided by forming through holes in internal dressing layers including absorbent ma-
terial and transmission material, optionally by providing a plug material within the through holes, and by providing translucent or

tran,

sparent cover layer and tissue contact layer materials.



WOUND DRESSING

[0001]  (This paragraph is intentionally left blank.)

FIELD OF THE INVENTION
[0002] Embodiments described herein relate to apparatuses, systems, and methods
the treatment of wounds, for example using dressings in combination with negative pressure

wound therapy.

SUMMARY OF THE INVENTION
[0003] Certain embodiments disclosed herein relate to improved wound dressings
that exhibit enhanced visibility for underlying patient tissue. Such dressings may have
advantages over prior art dressings, through which assessment of the condition of a tissue site
underlying the dressing is difficult or not possible. Also disclosed are improved methods of
use and systems for use of the same, preferably in conjunction with negative pressure wound
therapy.
[0004] In one embodiment, an apparatus for negative pressure wound therapy
comprises:
a wound dressing comprising:
a material layer comprising one or more through holes extending vertically
through a thickness of the material layer; and
a transparent or translucent cover layer positioned above the absorbent layer,
the cover layer configured to form a negative pressure chamber underneath the cover

layer; and
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a port configured to communicate negative pressure to the negative pressure
chamber;

wherein the one or more through holes in the material layer permit viewing of
tissue beneath the wound dressing through the wound cover when the wound dressing
1s applied to a patient.

[0005] In some embodiments, the wound dressing comprises one or more lower
layers beneath the material layer, wherein the through holes in the material layer permit
viewing of tissue beneath the wound dressing through the wound cover and through the one
or more lower layers when the wound dressing is applied to a patient. The one or more lower
layers may comprise one or more transparent or translucent layers. The one or more lower
layers may comprise a lower layer comprising one or more through holes extending vertically
through a thickness of the lower layer. At least some of the vertically extending through holes
m the lower layer may be positioned underneath at least some of the vertically extending
through holes in the material layer. The vertically extending through holes in the lower layer
may be smaller than the vertically extending through holes in the material layer. The one or
more lower layers may comprise a tissue contact layer and a transmission layer over the tissue
contact layer. The material layer may be an absorbent layer.

[0006] Some or all of the through holes in the material layer and in any lower layer
may be circular in shape. Some or all of the through holes in the material layer and i any
lower layer may be hexagonal in shape. Some or all of the through holes in the material layer
and in any lower layer may be diamond-shaped. In some embodiments the apparatus may
further comprise a filter in or below the port to retain wound exudate underneath the cover
layer. The apparatus may further comprise a fluid collection canister for storage of fluids
transported from the wound dressing. The port may be attached over a hole in the cover
layer. The apparatus may further comprise a conduit connected to the port configured to
supply negative pressure to the wound dressing. The apparatus may further comprise a
source of negative pressure configured to supply negative pressure to the wound dressing.

[0007] In some embodiments, the wound dressing may further comprise a plug
material positioned within at least some of the one or more through holes. The plug material

may prevent or minimize suction blisters forming in the tissue underneath the at least some of
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the one or more through holes. The plug material may comprise a soft, transparent material.
The plug material may comprise a soft, transparent, and hydrophobic material. The plug
material may comprise silicone. In some embodiments, the one or more through holes can be
configured to prevent or minimize suction blisters to the tissue by having a limited diameter.
The limited diameter can be less than or equal to approximately 10 mm.

[0008] In another embodiment, an apparatus for negative pressure wound

comprises:

a wound dressing comprising;

a transmission layer comprising one or more through holes extending vertically
through a thickness of the transmission layer;

an absorbent layer comprising one or more through holes extending vertically
through a thickness of the absorbent layer; and

a transparent or translucent cover layer positioned above the absorbent layer,
the cover layer configured to form a negative pressure chamber underneath the cover
layer; and

a port configured to communicate negative to pressure to the negative pressure
chamber;

wherein the one or more through holes in the transmission layer are positioned
at least partially below the one or more through holes in the absorbent layer to permit
viewmg of tissue beneath the wound dressing through the wound cover when the
wound dressing is applied to a patient.

[0009] In some embodiments, the transmission layer comprises a plurality of
horizontally spaced apart through holes extending vertically through the thicknesss of the
transmission layer, and the absorbent layer comprises a plurality of horizontally spaced apart
through holes extending vertically through the thickness of the absorbent layer. The plurality
of horizontally spaced apart through holes in the transmission layer may be distributed in a
regularly spaced pattern across the transmission layer, and the plurality of horizontally spaced
apart through holes in the absorbent layer may be distributed in a regularly spaced pattern
across the absorbent layer. The plurality of horizontally spaced apart through holes in the

transmission layer may be spaced apart by 10 mm (or about 10 mm) or less, and the plurality
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of horizontally spaced apart through holes in the absorbent layer may be spaced apart by 10
mm (or about 10 mm) or less. The plurality of horizontally spaced apart through holes in the
transmission layer may be formed in a first pattern across an area of the transmission layer,
and the plurality of horizontally spaced apart through holes in the absorbent layer may be
formed 1n a second pattern across an area of the transmission layer.

[0010] In some embodiments, at least one through hole extending vertically
through the thickness of the transmission layer is located below each through hole extending
vertically through the thickness of the absorbent layer. Two or more through holes extending
vertically through the thickness of the transmission layer may be located below each through
hole extending vertically through the thickness of the absorbent layer. The through hole(s)
extending vertically through the thickness of the absorbent layer may be larger in dimension
than through hole(s) extending vertically through the thickness of the transmission layer.
Some or all of the through holes in the transmission layer and/or the absorbent layer may be
circular in shape. Some or all of the through holes in the transmission layer and/or the
absorbent layer may be hexagonal in shape. Some or all of the through holes in the
transmission layer and/or the absorbent layer may be diamond-shaped. T

[0011] In some embodiments, the one or more through holes in the absorbent layer
can have a diameter of 10 mm (or about 10 mm) or less. The one or more through holes in
the transmission layer can have a diameter of S mm (or about 5 mm) or less. The one or more
through holes in the transmission layer can have a diameter of 1 mm (or about 1 mm) or less.

[0012] In some embodiments, the apparatus may further comprise a tissue contact
layer positioned below the transmission layer. The cover layer may be configured to seal
around a perimeter thereof to the tissue contact layer. The tissue contact may be is configured
to seal directly to a patient’s tissue. The transmission layer may comprise 3D fabric. The
absorbent layer may comprise a non-woven material comprising a plurality of superabsorbing
particles. In some embodiments, the apparatus may further comprise a fluid collection
canister for storage of fluids transported from the wound dressing.

[0013] In some embodiments, the apparatus may further comprise a filter in or
below the port to retain wound exudate underneath the cover layer. The port may be attached

over a hole in the cover layer. In some embodiments, the apparatus may further comprise a
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conduit connected to the port configured to supply negative pressure to the wound dressing.
In some embodiments, the apparatus may further comprise a source of negative pressure
configured to supply negative pressure to the wound dressing.

[0014] In some embodiments, the apparatus may further comprise a plug material
positioned within at least some of the one or more through holes. The plug material may
prevent or minmimize suction blisters forming in the tissue underneath the at least some of the
one or more through holes. The plug material may comprise a soft, transparent material. The
plug material may comprise a soft, transparent, and hydrophobic material. The plug material
may comprise silicone.

[0015] In some embodiments, the one or more through holes can be configured to
prevent or minimize suction blisters to the tissue by having a limited diameter. The limited

diameter can be less than or equal to approximately 10 mm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The disclosed aspects will hereinafter be described in conjunction with the
appended drawings, provided to illustrate and not to limit the disclosed aspects, wherein like
designations denote like elements.

[0017] Figure 1 illustrates an embodiment of a wound treatment system;

[0018] Figures 2A-E illustrate the use and application of an embodiment of a
wound treatment system onto various wounds;

[0019] Figures 3A-3C illustrate an embodiment of a wound dressing configured
for enhanced tissue visibility;

[0020] Figures 4A-4C illustrate another embodiment of a wound dressing
configured for enhanced tissue visibility;

[0021] Figures 5A-5C illustrate another embodiment of a wound dressing
configured for enhanced tissue visibility;

[0022] Figures 6A-6C illustrate various embodiments of a wound dressing

configured for enhanced tissue visibility;
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[0023] Figure 7 illustrates another embodiment of a wound dressing configured for
enhanced tissue visibility;

[0024] Figures 8A and 8B illustrate one embodiment of spacer layer material;

[0025] Figures 9A and 9B illustrate one embodiment of acquisition distribution
layer material;

[0026] Figures 10A and 10B illustrate one embodiment of absorbent layer
material; and

[0027] Figure 11 illustrates one embodiment of an adhesive spread on cover layer
material.

[0028] Figures 12A-12E are photographic representations of various embodiments

of a wound dressing configured for enhanced tissue visibility through plug material.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] Embodiments disclosed herein relate to apparatuses and methods of
treating a wound with reduced pressure, including pump and wound dressing components and
apparatuses. The apparatuses and components comprising the wound overlay and packing
materials, if any, are sometimes collectively referred to herein as dressings.

[0030] It will be appreciated that throughout this specification reference 1s made to
a wound. It is to be understood that the term wound is to be broadly construed and
encompasses open and closed wounds in which skin is torn, cut or punctured or where trauma
causes a contusion, or any other superficial or other conditions or imperfections on the skin of
a patient or otherwise that benefit from reduced pressure treatment. A wound is thus broadly
defined as any damaged region of tissue where fluid may or may not be produced. Examples
of such wounds include, but are not limited to, abdominal wounds or other large or incisional
wounds, either as a result of surgery, trauma, sterniotomies, fasciotomies, or other conditions,
dehisced wounds, acute wounds, chronic wounds, subacute and dehisced wounds, traumatic
wounds, flaps and skin grafts, lacerations, abrasions, contusions, burns, diabetic ulcers,
pressure ulcers, stoma, surgical wounds, trauma and venous ulcers or the like. Some

embodiments of the dressings described herein may be used over a tissue site susceptible to
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form a wound or likely to form a wound, for example a tissue site over a bony prominence
susceptible to forming a pressure ulcer.

[0031] It will be understood that embodiments of the present disclosure are
generally applicable to use in topical negative pressure (“TNP”) therapy systems. Briefly,
negative pressure wound therapy assists in the closure and healing of many forms of “hard to
heal” wounds by reducing tissue oedema; encouraging blood flow and granular tissue
formation; removing excess exudate and may reduce bacterial load (and thus infection risk).
In addition, the therapy allows for less disturbance of a wound leading to more rapid healing.
TNP therapy systems may also assist on the healing of surgically closed wounds by removing
fluid and by helping to stabilize the tissue m the apposed position of closure. A further
beneficial use of TNP therapy can be found in grafts and flaps where removal of excess fluid 1s
mmportant and close proximity of the graft to tissue is required mn order to ensure tissue
viability.

[0032] As 1s used herein, reduced or negative pressure levels, such as —X mmHg,
represent pressure levels that are below standard atmospheric pressure, which corresponds to
760 mmHg (or 1 atm, 29.93 inHg, 101.325 kPa, 14.696 psi, etc.). Accordingly, a negative
pressure value of —X mmHg reflects absolute pressure that is X mmHg below 760 mmHg or,
n other words, an absolute pressure of (760—X) mmHg. In addition, negative pressure that is
“less” or “smaller” than X mmHg corresponds to pressure that is closer to atmospheric
pressure (e.g., 40 mmHg is less than -60 mmHg). Negative pressure that is “more” or
“greater” than —X mmHg corresponds to pressure that is further from atmospheric pressure
(e.g., —80 mmHg is more than -60 mmHg).

[0033] The negative pressure range for some embodiments of the present
disclosure can be approximately -80 mmHg, or between about -20 mmHg and -200 mmHg.
Note that these pressures are relative to normal ambient atmospheric pressure. Thus, -200
mmHg would be about 560 mmHg in practical terms. In some embodiments, the pressure
range can be between about -40 mmHg and -150 mmHg. Alternatively a pressure range of up
to -75 mmHg, up to -80 mmHg or over -80 mmHg can be used. Also in other embodiments a
pressure range of below -75 mmHg can be used. Alternatively, a pressure range of over

approximately -100 mmHg, or even 150 mmHg, can be supplied by the negative pressure
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apparatus. In some embodiments of wound closure devices described here, increased wound
contraction can lead to increased tissue expansion m the surrounding wound tissue. This
effect may be increased by varying the force applied to the tissue, for example by varying the
negative pressure applied to the wound over time, possibly in conjunction with increased
tensile forces applied to the wound via embodiments of the wound closure devices. In some
embodiments, negative pressure may be varied over time for example using a sinusoidal wave,
square wave, and/or in synchronization with one or more patient physiological indices (e.g.,
heartbeat).

[0034] As used herein, the term “horizontal,” when referring to a wound, indicates
a direction or plane generally parallel to the skin surrounding the wound. The term “vertical,”
when referring to a wound, generally refers to a direction extending perpendicular to the
horizontal plane. The terms “horizontal” and “vertical” may also be used to describe the
components of the wound treatment system, such as layers of the wound dressing. When
describing these components, these terms should not be construed to require that the
structures or devices necessarily be placed into a wound in a certain orientation, though in

certain embodiments, it may be preferable to do so.

L Example Systems and Use

[0035] Figure 1 illustrates an embodiment of a TNP wound treatment system 100
comprising a wound dressing 110 in combination with a pump 150. The wound dressing 110
can be any wound dressing embodiment disclosed herein including without limitation dressing
embodiment or have any combination of features of any number of wound dressing
embodiments disclosed herein. Here, the dressing 110 may be placed over a wound as
described previously, and a conduit 130 may then be connected to the port 120, although in
some embodiments the dressing 101 may be provided with at least a portion of the conduit
130 preattached to the port 120. Alternatively, in some embodiments the dressing 110 can be
placed over a tissue site likely to form a wound, such as a pressure site likely to form a
pressure ulcer. Preferably, the dressing 110 1s provided as a single article with all wound
dressing elements (including the port 120) pre-attached and integrated into a single unit. The

wound dressing 110 may then be connected, via the conduit 130, to a source of negative
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pressure such as the pump 150. The pump 150 can be miniaturized and portable, although
larger conventional pumps may also be used with the dressing 110. In some embodiments, the
pump 150 may be attached or mounted onto or adjacent the dressing 110. A connector 140
may also be provided so as to permit the conduit 130 leading to the wound dressing 110 to be
disconnected from the pump, which may be useful for example during dressing changes.
Embodiments of the dressing of Figure 1 are further described with respect to Figures 3A-11,
which also provide additional details on the specific internal components of the dressing
embodiment depicted in Figure 1.

|0036] In some embodiments, fluid may be transported from the dressing 110 and
stored in a fluid collection canister (not shown). Some embodiments, may call for fluid to be
retained within the dressing such as within an absorbent material. The absorbent material may
further comprise a superabsorbent polymer or a more conventional absorbent material such as
cellulose.

[0037] Figures 2A-D illustrate the use of an embodiment of a TNP wound
treatment system being used to treat a wound site on a patient. Figure 2A shows a wound site
200 being cleaned and prepared for treatment. Here, the healthy skin surrounding the wound
site 200 is preferably cleaned and excess hair removed or shaved. The wound site 200 may
also be irrigated with sterile saline solution if necessary. Optionally, a skin protectant may be
applied to the skin surrounding the wound site 200. If necessary, a wound packing material,
such as foam or gauze, may be placed in the wound site 200. This may be preferable if the
wound site 200 is a deeper wound. In embodiments, the wound may be any type of wound
described herein this section or elsewhere in the specification.

[0038] Figure 2B illustrates an incisional wound site 202 that may be irrigated and
prepared as the wound site 200 described in relation to Figure 2A. Typical incisional wounds
are created by a scalpel or other means during surgery to allow a clinician access to the
underlying tissues and organs. The incisional wound 202 may be closed, whereby the wound
has been closed by sutures 204 or other means such as an adhesive, or the mncisional wound
may be open, wherein the wound has not yet been closed. As described above, throughout this
specification reference is made to a wound and such a wound may be created by a variety of

means including via incisional means. Thus, it will be understood by one skilled in the art,
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when the term “wound” is used in describing embodiments herein this section and elsewhere
m the specification, the term “wound” encompasses incisional wounds such as those described
in Figure 2B. Although not illustrated, the term “wound” also encompasses potential wound
sites, such as bony prominences that may form a pressure ulcer.

[0039] After the skin surrounding the wound site 200 is dry, and with reference
now to Figure 2C, the wound dressing 110 may be positioned and placed over the wound site
200 or 202. Preferably, the wound dressing 110 is placed over and/or in contact with the
wound site 200. In some embodiments, an adhesive layer is provided on the lower surface of
the dressing 110, which may in some cases be protected by an optional release layer to be
removed prior to placement of the wound dressing 110 over the wound site 200. Preferably,
the dressing 110 1s positioned such that the port 120 1s in a raised position with respect to the
remainder of the dressing 110 so as to avoid fluid pooling around the port. In some
embodiments, the dressing 110 1s positioned so that the port 120 is not directly overlying the
wound, and 1s level with or at a higher point than the wound. To help ensure adequate sealing
for negative pressure wound therapy, the edges of the dressing 110 are preferably smoothed
over to avoid creases or folds.

[0040] With reference now to Figure 2D, the dressing 110 i3 connected to the
pump 150. The pump 150 is configured to apply negative pressure to the wound site via the
dressing 110, and typically through a conduit. In some embodiments, and as described above
m Figure 1, a connector may be used to join the conduit from the dressing 110 to the pump
150. Upon the application of negative pressure with the pump 150, the dressing 110 may, in
some embodiments, partially collapse and present a wrinkled appearance as a result of the
evacuation of some or all of the air underneath the dressing 110. In some embodiments, the
pump 150 may be configured to detect if any leaks are present in the dressing 110, such as at
the interface between the dressing 110 and the skin surrounding the wound site 200. Should a
leak be found, such leak is preferably remedied prior to continuing treatment.

[0041] Turning to Figure 2E, additional fixation strips 210 may also be attached
around the edges of the dressing 110. Such fixation strips 210 may be advantageous in some
situations so as to provide additional sealing against the skin of the patient surrounding the

wound site 200. For example, the fixation strips 210 may provide additional sealing for when

-10-



CA 02952284 2016-12-14

WO 2015/193257 PCT/EP2015/063373

a patient 1s more mobile. In some cases, the fixation strips 210 may be used prior to
activation of the pump 150, particularly if the dressing 110 is placed over a difficult to reach
or contoured area.

[0042] Treatment of the wound site 200 preferably continues until the wound has
reached a desired level of healing. In some embodiments, it may be desirable to replace the
dressing 110 after a certain time period has elapsed, or if the dressing is full of wound fluids.

During such changes, the pump 150 may be kept, with just the dressing 110 being changed.

1L Example Dressings

[0043] Figures 3A-C illustrate various views of a viewing portal wound dressing
300 that can be used in a similar system to Figure 1 to provide visibility of underlying tissue
according to an embodiment of the disclosure. In some circumstances, it can be beneficial for
a clinician to be able to visually assess the quality of the tissue underlying the dressing 300.
For example, a clinician can assess the progress of healing of wound tissue underlying the
dressing 300 in some examples. Viewing portals 330 in the dressing 300 permit viewing of
tissue beneath the wound dressing through the wound cover when the wound dressing is
applied to a patient, for example allowing a clinician to view the tissue underlying the dressing
to determine whether the tissue is a wound site, healthy tissue, or an infection, to name a few.
In other examples, the dressing 300 can be applied as a prophylactic measure to healthy or
relatively healthy skin in an area that may form a wound and the clinician may wish to monitor
changes in the underlying tissue to determine whether a wound is forming. By monitoring
changes in the color of the underlying tissue or for signs of the dermis breaking down, a
clinician can determine whether further treatment is needed, such as debridement. For
instance, the dressing 300 may be applied to a bony prominence possibly prone to forming a
pressure ulcer. The dressing 300 can provide cushioning to protect the bony prominence, and
the blood perfusion resulting from negative pressure applied through the dressing 300 can
provide therapeutic benefits including preventing, delaying, or mitigating formation of
pressure ulcers. The viewing portals 330 m the dressing 300 can allow a clinician to
determine whether a wound has formed in the underlying tissue and/or determine an

approximate area of an ulcer. In other examples, the dressing 300 can be applied as a
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prophylactic measure to reddened or bruised tissue, to tissue on pressure points such as the
shoulder or buttocks of bedridden patients, or the like. The material layers of the dressing 300
can serve to transmit negative pressure to the tissue site and also absorb any mitial exudate
from formation of a wound. These are just a few circumstances in which a clinician may wish
to monitor changes in tissue underlying a dressing 300. The clinician can use viewing portals
330 through the internal layers of the dressing to monitor tissue characteristics and changes,
as discussed in more detail below.

[0044] Figure 3A illustrates a top view of the wound dressing 300, Figure 3B
illustrates a schematic cross-sectional view of the wound dressing 300, and Figure 3C
illustrates an exploded view of various layers of the wound dressing 300. The wound dressing
300 can be located over a wound site or potentially wound-forming tissue site to be treated.
The dressing 300 may be placed so as to form a sealed cavity over the wound site. In some
embodiments, the dressing 300 comprises a cover layer 345 attached to an optional tissue
contact layer 350, both of which are described in greater detail below. These two layers 345,
350 are preferably joined or sealed together around a perimeter 305 so as to define an interior
space or chamber. The cover layer 345 can be configured to form a negative pressure
chamber underneath the cover layer. The interior space or chamber may comprise additional
structures that may be adapted to distribute or transmit negative pressure, store wound
exudate and other fluids removed from the wound, and other functions which will be
explained in greater detail below. Examples of such structures, described below, include a
transmission layer 310 and/or an absorbent layer 320.

[0045] The various layers used to form the wound dressing 300 or other wound
dressings described in this specification may have any of a number of perimeter shapes when
viewed from above, as in Figure 3A. For example, the layers may have a rectangular, square,
elongated, elliptical, circular or other shapes. In some embodiments, each of the layers has the
same or similar shape, though they may be of different sizes (as shown in Figure 3C). Figure
3A illustrates layers that have a rectangular shape with a length and a width extending within a
horizontal plane. Figure 3B illustrates that each of the layers may have a vertical thickness

perpendicular to the horizontal dimensions of the layers.
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[0046] As illustrated in Figures 3A-C, a lower surface of the wound dressing 300
may be provided with an optional tissue contact layer 350. The tissue contact layer 350 can
for example be a polyurethane layer or polyethylene layer or other flexible layer which is
perforated, for example via a hot pin process, laser ablation process, ultrasound process or in
some other way or otherwise made permeable to liquid and gas. The tissue contact layer 350
has a lower surface and an upper surface. As shown in Figure 3B, perforations 360 may be
provided in the tissue contact layer 350, preferably comprising through holes in the tissue
contact layer 350 which enable fluid to flow through the layer 350. The tissue contact layer
350 can help prevent tissue ingrowth into the other material of the wound dressing.
Preferably, the perforations 360 are small enough to meet this requirement while still allowing
fluid to flow therethrough. For example, perforations 360 formed as slits or holes having a
size ranging from approximately 0.025 mm to approximately 1.2 mm, for example 1 mm (or
about 1 mm) are considered small enough to help prevent tissue ingrowth into the wound
dressing while allowing wound exudate to flow into the dressing. In some configurations, the
tissue contact layer 350 may help maintain the integrity of the entire dressing 300 while also
creating an air tight seal around the internal layers in order to maintain negative pressure at the
wound.

[0047] Some embodiments of the tissue contact layer 350 may also act as a carrier
for an optional lower and/or upper adhesive layer (not shown). For example, a lower pressure
sensitive adhesive may be provided on the lower surface of the tissue contact layer 350 whilst
an upper pressure sensitive adhesive layer may be provided on the upper surface of the tissue
contact layer 350. In some embodiments a pressure sensitive adhesive, which may be a
silicone, hot melt, hydrocolloid or acrylic based adhesive or other such adhesives, may be
formed on both sides or optionally on a selected one side of the tissue contact layer. In
certain embodiments, the upper adhesive layer may comprise an acrylic pressure sensitive
adhesive, and the lower adhesive layer may comprise a silicone pressure sensitive adhesive. In
other embodiments the tissue contact layer 350 may not be provided with adhesive. 1n some
embodiments, the tissue contact layer 350 may be transparent or translucent. The film layer of
the tissue contact layer 350 may define a perimeter with a rectangular or a square shape. A

release layer (not illustrated) may be removably attached to the underside of the tissue contact
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layer 350, for example covering the lower adhesive layer, and may be peeled off using flaps.
Some embodiments of the release layer may have a plurality of flaps extending along the
length of the layer. In some embodiments, the tissue contact layer 350 may comprise
perforated polyurethane film. The lower surface of the film may be provided with a silicone
pressure sensitive adhesive and the upper surface may be provided with an acrylic pressure
sensitive adhesive, which may help the dressing maintain its integrity. In some embodiments,
a polyurethane film layer may be provided with an adhesive layer on both its upper surface and
lower surface, and all three layers (the upper adhesive layer, the film layer, and the lower
adhesive layer) may be perforated together.

[0048] An optional layer of porous material can be located above the tissue
contact layer 350. This porous layer, or transmission layer 320, allows transmission of fluid
mcluding liquid and gas away from a wound site into upper layer(s) of the wound dressing
300. In particular, the transmission layer 320 preferably ensures that an open air channel can
be maintained to communicate negative pressure over the wound area even when the
overlying absorbent layer 310 has absorbed substantial amounts of exudates. The transmission
layer 320 should preferably remain open under the typical pressures that will be applied during
negative pressure wound therapy as described above, so that the whole wound site sees an
equalized negative pressure.

[0049] Some embodiments of the transmission layer 320 may be formed of a
material having a three dimensional structure. For example, a knitted or woven spacer fabric
(for example Baltex 7970 weft knitted polyester) or a non-woven fabric can be used. In some
embodiments, the transmission layer 320 can have a 3D polyester spacer fabric layer. This
layer can have a top layer which is a 84/144 textured polyester, and a bottom layer which can
be a 100 denier flat polyester and a third layer formed sandwiched between these two layers
which is a region defined by a knitted polyester viscose, cellulose or the like monofilament
fiber. In use, this differential between filament counts in the spaced apart layers tends to draw
liquid away from the wound bed and mto a central region of the dressing 300 where the
absorbent layer 310 helps lock the liquid away or itself wicks the liquid onwards towards the

cover layer 345 where it can be transpired. Other materials can be utilized, and examples of
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such materials are described mm U.S. Patent Pub. No. 2011/0282309.

[0050] Some embodiments of the transmission layer 320 may additionally or
alternatively comprise a wicking or acquisition distribution material (ADL) to horizontally
wick fluid such as wound exudate as it is absorbed upward through the layers of the dressing
300. Lateral wicking of fluid may allow maximum distribution of the fluid through the
absorbent layer 330 and may enable the absorbent layer 310 to reach its full holding capacity.
This may advantageously increase moisture vapor permeation and efficient delivery of
negative pressure to the wound site. Some embodiments of the transmission layer 320 may
comprise viscose, polyester, polypropylene, cellulose, or a combination of some or all of
these, and the material may be needle-punched. Some embodiments of the transmission layer
320 may comprise polyethylene in the range of 40-150 grams per square meter (gsm).

[0051] Further details of example suitable materials for a transmission layer 320
are discussed below with respect to Figures 8 A-9B.

[0052] A layer 310 of absorbent material may be provided above the transmission
layer 320. The absorbent material, which can comprise a foam or non-woven natural or
synthetic material, and which may optionally comprise a super-absorbent material, forms a
reservoir for fluid, particularly liquid, removed from the wound site. In some embodiments,
the absorbent layer 310 may also aid in drawing fluids towards the cover layer 345. The
absorbent layer 310 can be manufactured from ALLEVYN™ foam, Freudenberg 114-224-4
and/or Chem-Posite™11C-450, or any other suitable material. Some embodiments of the
absorbent layer can be constructed from hydrophilic foam, for example a hydrophilic
polyurethane prepolymer such as HYPOL™. In some embodiments, the absorbent layer 310
can be a layer of non-woven cellulose fibers having super-absorbent material in the form of
dry particles dispersed throughout. Use of the cellulose fibers introduces fast wicking
elements which help quickly and evenly distribute liquid taken up by the dressing. The
juxtaposition of multiple strand-like fibers leads to strong capillary action m the fibrous pad
which helps distribute liquid.

[0053] For example, some embodiments of the absorbent layer 310 may comprise

a layered construction of an upper layer of non-woven cellulose fibers, superabsorbent
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particles (SAP), and a lower layer of cellulose fibers with 40-80% SAP. In some
embodiments, the absorbent layer 310 may be an air-laid material. Heat fusible fibers can
optionally be used to assist in holding the structure of the pad together. Some embodiments
may combine cellulose fibers and air-laid materials, and may further comprise up to 60% SAP.
Some embodiments may comprise 60% SAP and 40% cellulose. Other embodiments of the
absorbent layer may comprise between 60% and 90% (or between about 60% and about 90%)
cellulose matrix and between 10% and 40% (or between about 10% and about 40%)
superabsorbent particles. For example, the absorbent layer 310 may have about 20%
superabsorbent material and about 80% cellulose fibers. It will be appreciated that rather than
using super-absorbing particles or mn addition to such use, super-absorbing fibers can be
utilized according to some embodiments of the present invention. An example of a suitable
material is the Product Chem-Posite™ 11 C available from Emerging Technologies Inc (ETi)
in the USA.

[0054] Super-absorber particles/fibers can be, for example, sodium polyacrylate or
carbomethoxycellulose materials or the like or any material capable of absorbing many times
its own weight in liquid. In some embodiments, the material can absorb more than five times
its own weight of 0.9% W/W saline, etc. In some embodiments, the material can absorb more
than 15 times its own weight of 0.9% W/W saline, etc. In some embodiments, the material is
capable of absorbing more than 20 times its own weight of 0.9% W/W saline, etc. Preferably,
the material 1s capable of absorbing more than 30 times its own weight of 0.9% W/W saline,
etc. The absorbent layer 310 can have one or more through holes 355 located so as to
underlie the suction port 335.

[0055] Further details of example suitable absorbent materials are discussed below
with respect to Figures 10A-10B.

[0056] As illustrated in Figures 3A and 3C, the absorbent layer 310 may include a
number of through holes 315 and the transmission layer 320 can include an additional number
of through holes 325. In some embodiments, the through holes 315 in the absorbent layer 310
and the through holes 325 in the transmission layer 320 can be aligned to form viewing portals
330 through the internal layers of the dressing 300. Due to the transparency or translucency

of the cover layer 345 and tissue contact layer 350, the viewing portals 330 can permit
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viewing of tissue beneath the wound dressing through the wound cover when the wound
dressing 1s applied to a patient, for example for assessment of characteristics of and changes in
tissue underlying the dressing 300. In some embodiments, the pattern of the viewing portals
330 can aid a clinician in assessing the progress of healing of a wound underlying the dressing
300 by identifying locations at which new healthy skin has formed. In other embodiments, the
pattern of the viewing portals 330 can aid a clinician in assessing the formation and area of a
wound forming under the dressing 300, such as a diabetic ulcer or a pressure ulcer. In some
embodiments, through holes 325 in the transmission layer 320 may be approximately 2 mm in
diameter and may be aligned with smaller holes or perforations in the tissue contact layer 350.
As discussed above, perforations 360 may be formed in the tissue contact layer, and may be
approximately 1 mm in diameter in some embodiments.

[0057] In some embodiments, some or all of through holes 315, 325 may comprise
(that is, be plugged or filled using) a plug material, for example a soft, transparent and
optionally hydrophobic material (e.g. silicone). Positioning such plug material within through
holes 315, 325 can beneficially reduce the risk of underlying skin or tissue being sucked into
voids in the dressing when the dressing is under negative pressure. Accordingly, in some
examples the through holes 325 that are closest to the wound site may be filled with plug
material while the through holes 315 further from the wound site may not be filled.
Alternatively, the through holes 315 further from the wound site may be filled, and the
through holes 325 closer to the wound site may not be filled with plug material The plug
material can additionally provide the benefit of preventing lateral swelling of super absorbent
particles in the absorbent layer 310, which can cause the particles to spill out of the absorbent
layer 310 material at the cut edges, thereby filling (at least partially) the through holes 315,
325. Accordingly, in some examples at least the through holes 315 in the absorbent layer may
be filled with plug material. In one embodiment, an absorbent layer and an underlying
transmission layer can have through holes that are aligned or substantially aligned, such that
there is some visibility to the underlying patient tissue. The through holes in the absorbent
layer can be filled with plug material, while the through holes in the transmission layer
positioned between the absorbent layer and the wound site are not filled with plug material.

Such a configuration can provide for better transmission of negative pressure to tissue
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underlying the plugged through holes compared to embodiments which provide plug material
m a material layer positioned adjacent to the wound site.

[0058] The transparency of the plug material provides visibility through to the
wound bed. As a result of the hydrophobic nature of some embodiments of the plug material,
the viewing portals 330 will remain transparent throughout wear time as colored wound
exudate and other substances should not be drawn into the plug material because it is
hydrophobic. Some examples of the plug material are not absorbent so as to not fill with
exudate. In some embodiments, larger through holes can be provided in dressing
embodiments using the plug material within through holes compared to dressing embodiments
without plug material, for example due to removal of size constraints for preventing patient
tissue from being drawn into the holes. In some embodiments, when plugs are provided in
through holes 315 of the absorbent layer 310 and optionally in the through holes 325 of the
transmission layer 310, the through holes 325 of the transmission layer 320 may be the same
shape and dimension as the through holes 315. In other embodiments, when plugs are
provided in through holes 315 of the absorbent layer 310, no transmission layer 310 is
provided.

[0059] The through holes 315 in the absorbent layer 310 may form a repeating
pattern across the area of the absorbent layer 310 with the exception of the area of the
absorbent layer 310 including the through hole 355 for the port 335. Here the repeating
pattern is illustrated as a grid or array of through holes 315 though in other embodiments
other patterns can be used. In some embodiments, the through holes 315 in the absorbent
layer 310 and the through holes325 in the transmission layer 320 may be spaced apart by 10
mm (or about 10 mm) or less. The through hole 355 underlying the port 335 is illustrated as
being separate from the repeating pattern of through holes 315 and larger than the through
holes 315, however in some embodiments the repeating pattern of through holes 315 can
continue across the entire area (or substantially all of the area) of the absorbent layer 310 and
the port can be placed over a selected one of the through holes in the array, or over a selected
group of adjacent through holes in the array. In the illustrated embodiment, the transmission
layer 320 has no through holes underlying the through hole 355 in the absorbent layer 310

over which the port 335 is applied. However, in other embodiments the pattern of through
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holes 325 in the transmission layer 320 may continue under the through hole 355 in the
absorbent layer 310.

[0060] The through holes 315, 325 can be cut or formed in some embodiments by
punching, die cutting, or laser cutting the sheet materials used to form the absorbent layer 310
and the transmission layer 320. However, the creation of apertures, for example by hole-
punching, has the disadvantages of resulting in the generation of waste and also the
mechanical weakening of the material. By forming through slits in a material, these slits being
capable of expanding to form apertures on extension of the material, increased visibility of the
wound can be achieved without significant material waste. In this manner, it is also possible
to achieve extension of the slit to form a circular hole without mechanically weakening the
material. Examples of such lattice cutting techniques are disclosed in International Patent
Publication No. PCT/US2007/079529, filed September 26, 2007, titled “LATTICE
DRESSING”. In some
embodiments, for example embodiments in which the through holes 315 in the absorbent layer
310 and the through holes 325 transmission layer 325 are different sizes or are arranged in
different patterns, the absorbent layer 310 and transmission layer 325 can be cut separately
from one another by any of the previously described hole-forming processes. In some
embodiments, the absorbent layer 310 and transmission layer 320 can be stacked and the
through holes 315, 325 cut through the stacked layers 310, 325 at the same time by any of the
previously described hole-forming processes.  In some embodiments separate plug material
portions can be provided to the through holes in various layers (here, absorbent layer 310 and
transmission layer 320), for example as the holes are punched or cut in the layer. In some
embodiments, the layers may be stacked and hole punched or cut together and accordingly a
single portion of plug material can be provided extending through the holes 315, 325 of
multiple layers.

[0061] Although the through holes 315 in the absorbent layer 310 and the through
holes 325 in the transmission layer 320 are depicted as being centered and aligned one-to-one,
other alignments can be used in other embodiments. For example, multiple smaller through
holes 325 in the transmission layer 320 can be aligned with larger through hole 315 in the
absorbent layer 310. Further, although the through holes 315 in the absorbent layer 310 are
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depicted as being larger than the through holes 325 in the transmission layer 320, in other
embodiments the through holes 315, 325 may be substantially equal sizes or the through holes
325 in the transmission layer may be larger than the through holes 315 in the absorbent layer
310. In some embodiments, non-woven materials may require relatively larger holes (for
example approximately 2 mm or larger) than woven materials in order for the holes to remain
open under negative pressure. Depending on the amount of negative pressure applied to the
dressing 300, the through holes in the layer closest to the patient tissue may be limited to a
maximum diameter in order to prevent the formation of suction blisters by tissue pulled into
the through holes. In some embodiments, the through holes 325 in the transmission layer 320
may have a diameter of approximately 1 mm or less to prevent the underlying tissue from
being pulled into the through holes 325 when negative pressure is applied to the dressing 300,
thereby preventing damage to the tissue and/or discomfort to the patient. In other
embodiments, the through holes 325 may have a diameter of approximately 10 mm or less.
The through holes 315 in the absorbent layer 310 can have a diameter of approximately 2 mm
to approximately 10 mm in some embodiments. Although through holes 315, 325 are
illustrated as being generally circular in shape, this is for purposes of illustration and other
shapes can be used for through holes 315, 325 in other embodiments such as elliptical, square,
rectangular, triangular, and hexagonal, to name a few.

[0062] In some embodiments, the through holes in one or both of the absorbent
layer and transmussion layer 320 may be susceptible to closing under negative pressure.
Adhesive can be applied to the upper surface of the tissue contact layer 350 in some
embodiments, and by contacting the transmission layer 320 such adhesive can assist in
maintaining the openness of the through holes 325 in the transmission layer 320. Similarly,
adhesive can be applied to the lower surface of the cover layer 345 in some embodiments, and
by contacting the absorbent layer 310 such adhesive can assist in maintaining the openness of
the through holes 315 in the absorbent layer 310. Adhesive can be applied between the
absorbent layer 310 and the transmission layer 320 in some embodiments to assist in
maintaining the openness of through holes 315, 325 in both layers. For example, in some
embodiments the adhesive layer between the absorbent layer 310 and the transmission layer

320 may comprise an adhesive web or net. In other embodiments, the adhesive layer may
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comprise adhesive tape. Yet other embodiments may employ a hot melt adhesive a hot melt
adhesive such as ethylene vinyl acetate (EVA). For example, EVA powder may be sprinkled
over one or both of the layers 310, 320, which may then be heat bonded. Preferred
embodiments of the adhesive layer are hydrophilic so as not to affect the transport of water
and/or water-based solutions between the absorbent layer 310 and the transmission layer 320.

[0063] The absorbent layer 310 may be of a greater area than the transmission
layer 320 in some embodiments, such that the absorbent layer 310 overlaps two or more edges
of the transmission layer 320, thereby ensuring that the transmission layer does not contact the
cover layer 345. This can provide an outer channel of the absorbent layer that is in direct
contact with the tissue contact layer 350 that aids more rapid absorption of exudates to the
absorbent layer. Furthermore, such an outer channel can ensure that no liquid is able to pool
around the circumference of the wound cavity, which may otherwise seep through the seal
around the perimeter of the dressing leading to the formation of leaks.

[0064] The cover layer 345 is preferably gas impermeable, but moisture vapor
permeable, and can extend across the width of the wound dressing 300. The cover layer 345,
which may for example be a polyurethane film having a pressure sensitive adhesive on one
side, is impermeable to gas and this layer thus operates to cover the wound and to seal a
wound cavity over which the wound dressing is placed. In this way an effective chamber 1s
made between the cover layer 345 and a wound site where a negative pressure can be
established.  The cover layer 345 is preferably sealed to the tissue contact layer 350 in a
border region 305 around the circumference of the dressing, ensuring that no air is drawn in
through the border area, for example via adhesive or welding techniques. The cover layer 345
protects the wound or underlying tissue from external bacterial contamination (bacterial
barrier) and allows liquid from wound exudates to be transferred through the layer and
evaporated from the film outer surface. The cover layer 345 preferably comprises two layers;
a polyurethane film and an adhesive pattern spread onto the film. Some embodiments may
employ a polyurethane film (for example, Elastollan SP9109) or any other suitable material.
For example, certain embodiments may comprise translucent or transparent 30gsm EU33 film.

An example of a cover contact layer adhesive spread is illustrated in Figure 11 and discussed
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m more detail below. The polyurethane film 1s preferably moisture vapor permeable and may
be manufactured from a material that has an increased water transmission rate when wet.

[0065] An orifice 365 is preferably provided in the cover layer 345 to allow a
negative pressure to be applied to the dressing 300. A suction port 335 is preferably attached
or sealed to the top of the cover layer 345 over the orifice 365 made or formed into the cover
layer 345 to communicate negative pressure through the orifice 365. A length of tubing 340
may be coupled at a first end to the suction port 335 and at a second end to a pump unit (not
shown) to allow transmission of negative pressure to the dressing 300 and, in some
embodiments, to allow fluids to be pumped out of the dressing 300. The port 335 may be
adhered and sealed to the cover layer 345 using an adhesive such as an acrylic, cyanoacrylate,
epoxy, UV curable or hot melt adhesive. The illustrated embodiment of the port 335 can be
formed from a soft polymer, for example a polyethylene, a polyvinyl chloride, a silicone or
polyurethane having a hardness of 30 to 90 on the Shore A scale. However, the illustrated
port 335 is intended to provide one example of a port suitable for use with the wound dressing
300 and not to limit the type of port usable with the dressing 300. In some embodiments, the
port 335 may be made from a soft or conformable material, for example using the
embodiments described in International Patent Application No. PCT/IB2013/001469, filed
May 22, 2013, titled “APPARATUSES AND METHODS FOR NEGATIVE PRESSURE
WOUND THERAPY?.

[0066] Preferably the absorbent layer 310 includes at least one through hole 355
located so as to underlie the port 335 The through hole 355, while illustrated here as being
larger than the hole through the cover layer 345, may in some embodiments be bigger or
smaller than the hole 365 in cover layer 345. It will be appreciated that multiple openings
could alternatively be utilized. Additionally should more than one port be utilized according
to certain embodiments of the present disclosure one or multiple openings may be made in the
absorbent layer 310 and the cover layer 345 in registration with each respective port.
Although not essential to certain embodiments of the present disclosure the use of through
holes in a super-absorbent material forming the absorbent layer 320 may provide a fluid flow
pathway which remains unblocked in particular when the absorbent layer 310 is near

saturation.
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[0067] Accordingly, the port 335 1s in direct fluild communication with the
transmission layer 320 through orifice 365 and through hole 355. This allows the negative
pressure applied to the port 335 to be communicated to the transmission layer 320 without
passing through the absorbent layer 310, ensuring that the negative pressure applied to the
wound site is not inhibited by the absorbent layer 310 as it absorbs wound exudates. In use,
for example when negative pressure is applied to the dressing 300, a wound facing portion of
the port 335 may thus come into contact with the transmission layer 320, which can thus aid
n transmitting negative pressure to the wound site even when the absorbent layer 310 1s filled
with wound fluids. Some embodiments may have the cover layer 345 be at least partly
adhered to the transmission layer 320. In some embodimments, the aperture 355 m the
absorbent layer 310 is at least 1-2 mm larger than the diameter of the wound facing portion of
the port 335. In other embodiments the aperture 355 in the absorbent layer 310 1s smaller
than the diameter of the wound facing portion of the port 335. In other embodiments, no
aperture may be provided in the absorbent layer 310, or alternatively a plurality of apertures
underlying the orifice 365 may be provided.

[0068] A filter element that is impermeable to liquids, but permeable to gases can
be provided in or below the port 335 to act as a liquid barrier between the dressing 300 and
the conduit 340 in some embodiments to ensure that no liquids are able to escape from the
wound dressing 300. The filter element may also function as a bacterial barrier. The pore size
can be approximately 0.2um. Suitable materials for the filter material of the filter element
mnclude 0.2 micron Gore™ expanded PTFE from the MMT range, PALL Versapore™ 200R,
and Donaldson™ TX6628. Larger pore sizes can also be used but these may require a
secondary filter layer to ensure full bioburden containment. As wound fluid contains lipids it
is preferable, though not essential, to use an oleophobic filter membrane for example 1.0
micron MMT-332 prior to 0.2 micron MMT-323. This prevents the lipids from blocking the
hydrophobic filter. The filter element can be attached or sealed to the port 335 and/or the
cover layer 345 over the orifice 365. For example, the filter element may be molded into the
port 335, or may be adhered to both the top of the cover layer 345 and bottom of the port 335

using an adhesive such as, but not limited to, a UV cured adhesive.
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[0069] In particular for embodiments with a single port 335, it may be preferable
for the port 335 to be located in an off-center position as illustrated in Figures 3A-C and in
Figure 1. Such a location may permit the dressing 300 to be positioned onto a patient such
that the port 335 1s raised in relation to the remainder of the dressing 2100. So positioned, the
port 335 may be less likely to come into contact with wound fluids that could prematurely
occlude the port 335 so as to impair the transmission of negative pressure to the wound site.

[0070] Some embodiments may be manufactured without the port 335 and may
include at least one area for attaching a port. For example, the port may simply be an opening
m the cover layer 345 for attaching a separate port member, and the opening may be
preformed in the cover layer 345 or formed by a clinician by cutting, puncturing, or tearing the
cover layer 345.

[0071] In some embodiments, the tissue contact layer 350 may be flat and the
cover layer 345 may be contoured over the inner layers of the dressing 300. The absorbent
layer 310 may be about 1.5 times thicker than the transmission layer 320 in some
embodiments.

[0072] Figures 4A-4C illustrate another embodiment of a wound dressing 400
configured for enhanced tissue visibility. Figure 4A illustrates a top view of the wound
dressing 400, Figure 4B illustrates a cross-sectional view of the wound dressing 400, and
Figure 4C illustrates an exploded view of various layers of the wound dressing 400. The
wound dressing 400 can be located over a wound site or potentially wound-forming tissue site
to be treated as described above. In some embodiments, the dressing 400 comprises a cover
layer 445 attached to a tissue contact layer 450, for example any of the cover layer or tissue
contact layer embodiments described above or below. These two layers 445, 450 can be
joined or sealed together around a perimeter 405 so as to define an interior space or chamber
m which therapeutic negative pressure can exist. This interior space or chamber may include
absorbent layer 410 and transmission layer 420, which can be any of the absorbent materials
or transmission materials described above or below. A port 435 and conduit 440 can be
attached to the dressing 400 overlying an orifice 465 in the cover layer 445 and a through hole
455 in the absorbent layer 410 as described above with respect to Figures 3A-3C for

transmission of negative pressure from a pump to the dressing 400.
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[0073] The absorbent layer 410 includes a number of through holes 415 arranged
m a repeating pattern. The transmission layer 320 includes an additional number of through
holes 425 of substantially the same size as the through holes 415 in the absorbent layer 410
and arranged in a similar repeating pattern. In some embodiments, the through holes 415 in
the absorbent layer 410 and the through holes 425 in the transmission layer 420 can be aligned
or substantially aligned to form viewing portals 430 through the internal layers of the dressing
400. As described above, some or all of the through holes 415, 425 may comprise a plug
material. As described above, due to the transparency or translucency of the cover layer 445
and tissue contact layer 450, the viewing portals 430 can permit viewing of tissue beneath the
wound dressing through the wound cover when the wound dressing is apphied to a patient, for
example enabling a clinician to assess characteristics of and changes in tissue underlying the
dressing 400. In the illustrated embodiment, the transnussion layer 420 has no through holes
underlying the through hole 455 in the absorbent layer 410 over which the port 435 is applied.
However, in other embodiments the pattern of through holes 425 in the transmission layer 420
may continue under the through hole 455 in the absorbent layer 410.

[0074] Figures SA-5C illustrate another embodiment of a wound dressing 500
configured for enhanced tissue visibility. Figure 5A illustrates a top view of the wound
dressing 500, Figure 5B illustrates a cross-sectional view of the wound dressing 500, and
Figure 5C illustrates an exploded view of various layers of the wound dressing 500. The
wound dressing 500 can be located over a wound site or potentially wound-forming tissue site
to be treated as described above. In some embodiments, the dressing 500 comprises a cover
layer 545 attached to a tissue contact layer 550, for example any of the cover layer or tissue
contact layer embodiments described above or below. These two layers 545, 550 can be
joined or sealed together around a perimeter 505 so as to define an interior space or chamber
m which therapeutic negative pressure can exist. This interior space or chamber may include a
single material layer 510, which can be any of the absorbent materials or transmission
materials described above or below. A port 535 and conduit 540 can be attached to the
dressing 500 overlying the material layer 510 as described above with respect to Figures 3A-

3C for transmission of negative pressure from a pump to the dressing 500.
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[0075] The material layer 510 can include a number of through holes 515 forming
viewing portals 530 through the dressing. As described above, some or all of the through
holes 515 may comprise a plug material. As described above, due to the transparency or
translucency of the cover layer 545 and tissue contact layer 550, the viewing portals 530 can
permit viewing of tissue beneath the wound dressing through the wound cover when the
wound dressing is applied to a patient, for example enabling a clinician to assess
characteristics of and changes in tissue underlying the dressing 500. The through holes 515
can be arranged in a repeating pattern, here illustrated as hexagonal through holes 515
forming a honeycomb pattern, across substantially all of the area of the material layer 510.
The pattern can be discontinued in some embodiments in an area underlying the port 535 so
that the underlying tissue contact layer 550 does not come into contact with and occlude the
port 535 when negative pressure is applied to the dressing 500.

[0076] Figures 6A-6C 1illustrate various embodiments of a wound dressing
configured for enhanced tissue visibility. Figure 6A illustrates a top view of the wound
dressing 600A showing the perimeter 605 of a cover layer and tissue contact layer, a material
layer 610 below the cover layer, and a pattern of through holes 615 in the material layer. The
through holes 615 are illustrated in Figure 6A as being a single line of six substantially equally
sized holes. Figure 6B illustrates a top view of another embodiment of the wound dressing
600B showing the perimeter 605 of a cover layer and backing layer, the material layer 610
below the cover layer, and a second embodiment of the pattern of through holes 615 in the
material layer. The through holes 615 are illustrated in Figure 6B as being three rows of six
substantially equally sized holes. Figure 6C illustrates a top view of another embodiment of
the wound dressing 600C showing the perimeter 605 of a cover layer and backing layer, a
material layer 610 below the cover layer, and a pattern of through holes 615 in the material
layer. The through holes 615 are illustrated in Figure 6C as being a circle of substantially
equally sized holes positioned around a center hole.

[0077] In some embodiments, a port can be placed over any of the holes in the
patterns illustrated in Figures 6A-6C. Though not illustrated, through holes in a layer
underneath the illustrated material layer 610 may be smaller than the through holes 615 in the

material layer 610. Viewing portals can be formed through the dressing by aligning at least a
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portion of one or more holes in a lower layer with one of the through holes 615 in the material
layer 610. As described above, some or all of the through holes 615 may comprise a plug
material.

[0078] Figure 7 illustrates a top view of another embodiment of a wound dressing
700 configured for enhanced tissue visibility. The wound dressing 700 can be located over a
wound site or potentially wound-forming tissue site to be treated as described above. In some
embodiments, the dressing 700 comprises a cover layer attached to a tissue contact layer, for
example any of the cover layer or tissue contact layer embodiments described above or below,
joined or sealed together around a perimeter 705 so as to define an interior space or chamber
m which therapeutic negative pressure can exist. This interior space or chamber may include
an absorbent layer 710 and a transmission layer positioned beneath the absorbent layer, which
can be any of the absorbent materials or transmission materials described above or below. A
port 735 and conduit 740 can be attached to the dressing 700 overlying one of the through
holes 715 in the absorbent layer 710 for transmission of negative pressure from a pump to the
dressing 700.

[0079] The absorbent layer 710 includes a number of through holes 715 arranged
mm a pattern including three rows of seven substantially equally sized holes 715. The
transmission layer includes an additional number of through holes 725 of a substantially
smaller size than the through holes 715 in the absorbent layer 710. The through holes 725 in
the transmission layer are arranged in a repeating pattern. When the transmission layer and
absorbent layer 710 are aligned under the cover layer, multiple through holes 725 in the
transmission layer can be visible through each of the through holes 715 in the absorbent layer
710 to form viewing portals 730 through the dressing to the underlying tissue. As described
above, due to the transparency or translucency of the cover layer and tissue contact layer, the
viewing portals 730 can permit viewing of tissue beneath the wound dressing through the
wound cover when the wound dressing is applied to a patient, for example enabling a clinician
to assess characteristics of and changes in tissue underlying the dressing 700. The repeating
pattern of holes 725 in the transmission layer may or may not extend under the port 735 in
various embodiments. As described above, some or all of the through holes 725 may

comprise a plug material.
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111 Example Materials
[0080] Figures 8A and 8B illustrate one embodiment of spacer layer material

suitable for use as a transmission layer, which may be used in any of the dressing embodiments
described above. The spacer or transmission material is preferably formed of a material
having a three dimensional structure, and may have a top layer and a bottom layer comprising
a knit pattern. For example, a knitted or woven spacer fabric (for example Baltex 7970 weft
knitted polyester) or a non-woven fabric could be used. The top and bottom fabric layers may
comprise polyester, such as 84/144 textured polyester or a flat denier polyester. Other
materials and other linear mass densities of fiber could of course be used. In some
embodiments, the top and bottom fabric layers may be the same pattern and the same material,
and in other embodiments they may be different patterns and/or different materials. The top
fabric layer may have more filaments in a yarn used to form it than the number of filaments
making up the yarn used to form the bottom fabric layer, in order to control moisture flow
across the transmission layer. Particularly, by having a filament count greater in the top layer,
that is to say, the top layer is made from a yarn having more filaments than the yarn used in
the bottom layer, liquid tends to be wicked along the top layer more than the bottom layer.
Figure 8A illustrates one possible knit pattern for a top or bottom fabric layer.

[0081] As 1llustrated i the side view of Figure 8B, between the top and bottom
fabric layers may be a plurality of filaments. The filaments may comprise a monofilament fiber
or a multistrand fiber, and may be knitted polyester viscose or cellulose. In some
embodiments, a majority of the filaments, by volume, may extend vertically (that is,
perpendicular to the plane of the top and bottom layers), or substantially or generally
vertically. In another embodiment, 80%-90% (or approximately 80% to approximately 90%)
of the filaments or more, by volume, may extend vertically, or substantially or generally
vertically. In another embodiment, all or substantially all of the filaments, by volume, may
extend vertically, or substantially or generally vertically. In some embodiments, a majority,
80%-90% (or approximately 80% to approximately 90%) of the filaments or more, or even all
or substantially all of the filaments, extend upward from the bottom fabric layer and/or

downward from the top fabric layer, and in some embodiments, such filaments extend over a
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length more than half the distance between the top and bottom fabric layers. In some
embodiments, a majority, 80%-90% (or approximately 80% to approximately 90%) of the
filaments or more, or even all or substantially all of the filaments, span a distance that is
greater in a direction perpendicular to the top and bottom fabric layers (a vertical direction)
than in a direction parallel to the top and bottom fabric layers (a horizontal direction). The
orientation of such filaments may promote vertical wicking of fluid through the spacer layer.
In some embodiments, the ratio of the amount of fluid wicked vertically through the spacer
material to the amount of fluid wicked laterally across the spacer material when under
negative pressure may be 2:1 or more, or approximately 2:1 or more, or may be up to 10:1 or
more, or approximately 10:1 or more, in some embodiments. Such filaments may also keep
the top and bottom layers spaced apart when exposed to compressive forces or negative
pressure.

[0082] Figures 9A and 9B illustrate one embodiment of acquisition distribution
layer material which may be suitable for use as a transmission layer in any of the dressing
embodiments described above. To those versed in the art of acquisition distribution layers it
would be obvious that other ADL materials may be used to achieve a similar effect. Such
ADL layers may be composed of multiple fibre types and be complex in structure and design.
The ADL material, in an uncompressed state, may be 0.1 mm to 4 mm thick, or approximately
0.1 mm to approximately 4 mm thick, and in some embodiments may be 1.2 mm thick, or
approximately 1.2 mm thick, in an uncompressed state. The ADI, material may comprise a
plurality of loosely packed fibers, which may be arranged in a substantially horizontal fibrous
network.

[0083] In some embodiments, the ADL material may consist of a mix of two fiber
types. One may be a flat fiber which may be 20 pym to 50 pm in width, or approximately 20
um to approximately 50 um in width, and may comprise a cellulosic based material. The
other fiber may be a two component fiber that has an inner core that is 8 um to 10 um in
diameter, or approximately is 8 pm to approximately 10 um in diameter, and an outer layer
with a thickness of 1 pm to 2 pm, or approximately 1 um to approximately 2 um. The two
component fiber may be a mix of a polyethylene (PE) type material, and polyethylene

terephthalate (PET). In some embodiments the inner core of the two component fiber may be
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PET and the outer layer may be PE. The PE/PET fibers may have a smooth surface
morphology, while the cellulosic fibers may have a relatively rougher surface morphology. In
some embodiments the ADL material may comprise about 60% to about 90% cellulosic fibers,
for example approximately 75% cellulosic fibers, and may comprise about 10% to about 40%
PE/PET fibers, for example approximately 25% PE/PET fibers.

[0084] Figure 9A illustrates a backscatter scanning electron microscope (SEM)
plan view of a sample portion of acquisition distribution layer material at 140x magnification.
Figure 9B illustrates an SEM cross sectional view at 250x magnification. As illustrated in
Figure 9B, a majority of the fiber volume may extend horizontally (that is, parallel to the plane
of the top and bottom surfaces of the material), or substantially or generally horizontally. In
another embodiment, 80%-90% (or approximately 80% to approximately 90%) or more of
the fiber volume may extend horizontally, or substantially or generally horizontally. In
another embodiment, all or substantially all of the fiber volume may extend horizontally, or
substantially or generally horizontally. In some embodiments, a majority, 80%-90% (or
approximately 80% to approximately 90%) of the fibers or more, or even all or substantially
all of the fibers, span a distance perpendicular to the thickness of the ADL material (a
horizontal or lateral distance) that is greater than the thickness of the ADL material. In some
embodiments, the horizontal or lateral distance spanned by such fibers is 2 times (or about 2
times) or more, 3 times (or about 3 times) or more, 4 times (or about 4 times) or more, 5
times (or about 5 times) or more, or 10 times (or about 10 times) or more the thickness of the
ADL material. The orientation of such fibers may promote lateral wicking of fluid through the
ADL material. This may more evenly distribute flind such as wound exudate throughout the
ADL material. In some embodiments, the ratio of the amount of fluid wicked laterally across
the ADL material to the amount of fluid wicked vertically through the ADL material under
negative pressure may be 2:1 or more, or approximately 2:1 or more, or may be up to 10:1 or
more, or approximately 10:1 or more, in some embodiments.

[0085] Figures 10A and 10B illustrate one embodiment of absorbent layer material
which may be used in any of the dressing embodiments described above. Figure 10A
illustrates a three dimensional microtomographic cross sectional view of a sample of absorbent

material, depicting a fibrous composition interspersed with superabsorbent particles.
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[0086] Figure 10B is a cross sectional schematic diagram of an embodiment of the
absorbent material illustrating a plurality of layers within the absorbent material. The
absorbent material may have a textured layer 4210 on one side of a fibrous network, the
fibrous network defining the bulk of the absorbent material and comprising layers 4220, 4240,
and 4250. Superabsorbent particles 4230 may be dispersed throughout layers 4220, 4240,
and 4250. The textured layer 4210, also referred to as the “tissue dispersant layer” in above
portions of this specification, may be configured to laterally transmit fluid. Though depicted
as the lowermost layer of the absorbent material, the textured layer 4210 may in some
embodiments be positioned as the uppermost layer of the absorbent material, and in some
embodiments may be positioned as both the lowermost and uppermost layers of the absorbent
material. The textured layer 4210 may comprise flat fibers 20 um to 50 um in width, or
approximately 20 pum to approximately 50 pm in width. The textured layer 4210 may
comprise 1 to 2 or approximately 1 to approximately 2 layers of the flat fibers, and the
textured layer 4210 may have an overall thickness of 0.04 mm, or approximately 0.04 mm.

[0087] The bulk of the absorbent material, comprising layers 4220, 4240, and
4250, may have a thickness of 1.7 mm, or approximately 1.7 mm, or may have a thickness in
the range of 0.5 mm to 5.0 mm, or about 0.5 mm to about 5.0 mm. The bulk of the absorbent
material may comprise a mix of two fiber types arranged in a fibrous network, for example the
cellulosic fiber having a width of 20 um to 50 pm, or approximately 20 um to approximately
50 pm, and the PE/PET composite fiber, described above with respect to the ADL material
The superabsorbent particles 4230 may be irregularly shaped and varied in size, and may have
a diameter of up to 1 mm, or approximately 1 mm. The superabsorbent particles 4230 may
comprise a sodium acrylate type material. There may be relatively fewer superabsorbent
particles in a portion of the uppermost surface of the bulk of the absorbent material (the
surface of layer 4250 opposite the textured layer 4210), for example in an uppermost surface
having a thickness of approximately 0.1 mm.

[0088] Layer 4220 may be a liquid absorption layer configured to draw liquid
upward through the material towards layers 4240 and 4250. Layer 4240 may be a storage
layer configured to hold absorbed liquid. Layer 4220 may be a hquid distribution layer

configured to apply a “reverse suction” effect to the liquid storage layer 4240 in order to



CA 02952284 2016-12-14

WO 2015/193257 PCT/EP2015/063373

mhibit (or substantially inhibit) absorbed liquid from leaking back down through the lower
layers of the absorbent material, a phenomenon which 1s commonly known as “back wetting,”

[0089] Superabsorbent particles 4230 may be distributed primarily within the
storage layer, may extend partially into the absorption layer 4220 and liquid distribution layer
4250, or may be distributed evenly (or substantially evenly) throughout the layers. The layers
4220, 4240, and 4250 may overlap with a portion of adjacent layers, and may or may not be
separable.

[0090] Figure 11 illustrates one embodiment of an adhesive spread on
approximately one square centimeter of a film material, which may be used as the cover or
backing layer in any of the dressing embodiments described above. The adhesive on the film
has been covered with carbon powder for ease of illustrating the spread of the adhesive. The
adhesive may comprise, for example, an acrylate type adhesive, for example K5 adhesive, and
may be laid down in a criss cross pattern. In some embodiments, the adhesive material may
cover approximately 45.5% =+ approximately 1.3% of the film surface. The pattern and
coverage of the adhesive may vary so long as the configuration is suitable for desired vapor

permeability.

IV. Example Dressings with Plug Material

[0091] Figures 12A-12E are photographic representations of various embodiments
of a wound dressing configured for enhanced tissue visibility through plug material. As
described above, the plug material can be any soft, transparent or translucent, and optionally
hydrophobic material, with one example being silicone. Plug material can be positioned within
some or all through holes in the dressing.

[0092] Figure 12A illustrates one embodiment of a wound dressing having at least
one internal layer positioned between a cover layer and a wound contact layer having a sealed
perimeter, the at least one internal layer having a first through hole positioned so as to
underlie a suction port (not attached in this illustration) and a viewing window matrix of
additional through holes windows through the dressing. In this embodiment, each hole in the
viewing window matrix i1s provided with a pillar of plug material. The through hole to

underlie the suction port may not be provided with plug material. In certain embodiments, the
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at least one internal layer includes two or more layers (e.g., a transmission layer and an
absorbent layer over the transmission layer), and the pillar of plug material can extend fully
through both of the layers. In some embodiments, the through holes of the transmission layer
and the absorbent layer may have the same dimension or diameter. In other implementations,
the pillar of plug material can extend through just one layer, or at least partially through one
or more layers. The pillars of plug material can have a diameter of 10 mm (or approximately
10 mm) in some examples.

[0093] Figure 12B illustrates another embodiment of a wound dressing having at
least one internal layer with a viewing window matrix having the through holes filled with
pillars of plug material. The embodiment of Figure 12B includes a flexible suction adapter
attached to the cover layer of the dressing over the first through hole. Figure 12C illustrates
the embodiment of Figure 12B with the suction adapter attached to a portable, compact
negative pressure pump. In other embodiments a length of extension tubing may be coupled
between the pump and the suction adapter, and various other negative pressure pumps may be
coupled to the system in place of the illustrated compact pump.

[0094] Figure 12D illustrates a close-up view of a portion of the viewing window
matrix of the embodiment of Figure 12B, each through hole in the viewing matrix having a
pillar of plug material extending through both an absorbent layer and a transmission layer
positioned underneath the absorbent layer. The through holes forming the viewing windows
can be aligned and can have a diameter of 10 mm (or approximately 10 mm), and the pillars of
plug material can have a diameter of 10 mm (or approximately 10 mm) in some examples.

[0095] Figure 12E illustrates a visual example of the enhanced visibility provided
by a dressing with viewing windows such as is described herein. The illustrated dressing is
placed over a surface with a variety of markings that are clearly visible through the viewing
windows. Accordingly, a clinician can use such a dressing to visually assess the condition of
tissue underlying the dressing.

[0096] In an alternate embodiment, a dressing can include a transmission layer that
is transparent, translucent, or contains more open areas (e.g., a less dense weave) with holes
smaller than approximately 10 mm in diameter, and the pillars may only extend through the

absorbent layer. Accordingly, the transmission layer may extend underneath the pillars of plug
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material in the absorbent layer, thereby providing enhanced transmission of negative pressure
and/or spread of wound exudate compared to embodiments having plug material positioned
within the transmission layer.

[0097] In another alternate embodiment, rather than having the plug material
formed as pillars through one or more layers, a dressing may have a layer or structure of
transparent or translucent material (for example, silicone) with an array of absorbent or
superabsorbent material portions. For instance, the transparent or translucent layer or
structure may form an interconnected frame extending across the length and width of the
wound dressing, and have a matrix of holes or spaces within the frame where absorbent
material can be provided to fill the holes or spaces. In some examples, the transparent or
translucent layer may take the same shape as any of the embodiments of the absorbent layer
previously described, and the superabsorbent material portions may take the shape of any of
the embodiments of the pillars previously described. Alternatively, a dressmg may comprise
alternating struts, strips or bands of transparent or translucent material and struts, strips or
bands of absorbent material. For example, a wound dressing layer may comprise diagonal
alternating bands of transparent or translucent material and absorbent material In any of the
aforementioned embodiments, a transmission layer may be provided under the transparent or
translucent material and the absorbent material for transmission of negative pressure, and a
suction adapter or other negative pressure source may be provided to communicate negative
pressure to a wound site, optionally through a through hole in either the absorbent material or

in the transparent or translucent material.

V. Terminology

[0098] Features, materials, characteristics, or groups described in conjunction with
a particular aspect, embodiment, or example are to be understood to be applicable to any
other aspect, embodiment or example described herein unless incompatible therewith. All of
the features disclosed in this specification (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or process so disclosed, may be combined in

any combination, except combinations where at least some of such features and/or steps are
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mutually exclusive. The protection 1s not restricted to the details of any foregoing
embodiments. The protection extends to any novel one, or any novel combination, of the
features disclosed in this specification (including any accompanying claims, abstract and
drawings), or to any novel one, or any novel combination, of the steps of any method or
process so disclosed.

[0099] While certain embodiments have been described, these embodiments have
been presented by way of example only, and are not intended to limit the scope of protection.
Indeed, the novel methods and systems described herein may be embodied in a variety of other
forms. Furthermore, various omissions, substitutions and changes in the form of the methods
and systems described herein may be made. Those skilled in the art will appreciate that in
some embodiments, the actual steps taken in the processes illustrated and/or disclosed may
differ from those shown in the figures. Depending on the embodiment, certain of the steps
described above may be removed, others may be added. Furthermore, the features and
attributes of the specific embodiments disclosed above may be combined in different ways to
form additional embodiments, all of which fall within the scope of the present disclosure.

[0100] Although the present disclosure includes certain embodiments, examples
and applications, it will be understood by those skilled in the art that the present disclosure
extends beyond the specifically disclosed embodiments to other alternative embodiments
and/or uses and obvious modifications and equivalents thereof, including embodiments which
do not provide all of the features and advantages set forth herein. Accordingly, the scope of
the present disclosure is not intended to be limited by the specific disclosures of preferred
embodiments herein, and may be defined by claims as presented herein or as presented in the

future.



CLAIMS:

1. An apparatus for negative pressure wound therapy, the apparatus comprising:

a wound dressing comprising:

a transmission layer comprising a plurality of horizontally spaced apart through holes
extending vertically through a thickness of the transmission layer;

an absorbent layer comprising a plurality of horizontally spaced apart through holes
extending vertically through a thickness of the absorbent layer; and

a transparent or translucent cover layer positioned above the absorbent layer, the cover
layer configured to form a negative pressure chamber underneath the cover layer;
and

a port configured to communicate negative pressure to the negative pressure chamber;

wherein the through holes in the transmission layer are positioned at least partially
below the through holes in the absorbent layer to permit viewing of tissue
beneath the wound dressing through the cover layer when the wound dressing is
applied to a patient,

and further comprising a plug material positioned within at least some of the through
holes, wherein the plug material comprises silicone,

wherein the through holes are configured to prevent or minimize suction blisters to the
tissue by having a limited diameter, and wherein the limited diameter is less than

or equal to approximately 10 mm.

2. The apparatus of claim 1, wherein the plurality of horizontally spaced apart through
holes in the transmission layer are spaced apart by 10 mm or less, and the plurality of
horizontally spaced apart through holes in the absorbent layer are spaced apart by 10 mm or

less.

3. The apparatus of claim 1 or claim 2, wherein the plurality of horizontally spaced apart

through holes in the transmission layer are formed in a first pattern across an area of the
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transmission layer, and wherein the plurality of horizontally spaced apart through holes in the

absorbent layer are formed in a second pattern across an area of the absorbent layer.

4, The apparatus of any one of claims 1 to 3, wherein the through holes extending
vertically through the thickness of the absorbent layer are larger in dimension than the through
holes extending vertically through the thickness of the transmission layer.

5. The apparatus of any one of claims 1 to 4, wherein some or all of the through holes in

the transmission layer and/or the absorbent layer are hexagonal in shape.

6. The apparatus of any one of claims 1 to 4, wherein some or all of the through holes in

the transmission layer and/or the absorbent layer are diamond-shaped.

7. The apparatus of any one of claims 1 to 6, wherein the one or more through holes in

the transmission layer have a diameter of 5 mm or less, or 1 mm or less.

8. The apparatus of any one of claims 1 to 7, further comprising a tissue contact layer

positioned below the transmission layer.

9. The apparatus of any one of claims 1 to 8, wherein the cover layer is configured to

seal around a perimeter thereof to the tissue contact layer.

10. The apparatus of any one of claims 1 to 9, wherein the absorbent layer comprises a

non-woven material comprising a plurality of superabsorbing particles.

11.  The apparatus of any one of claims 1 to 10, further comprising a fluid collection

canister for storage of fluids transported from the wound dressing.

12.  The apparatus of any one of claims 1 to 11, further comprising a filter in or below the

port to retain wound exudate underneath the cover layer.

-37-

Date Regue/Date Received 2022-05-12



13.

The apparatus of any one of claims 1 to 12, wherein the port is attached over a hole in

the cover layer.

14.

15.

An apparatus for negative pressure wound therapy, the apparatus comprising:

a wound dressing comprising:

a material layer comprising one or more through holes extending vertically through a
thickness of the material layer, wherein the material layer is an absorbent layer;
and

a transparent or translucent cover layer positioned above the absorbent layer, the cover
layer configured to form a negative pressure chamber underneath the cover layer;
and a port configured to communicate negative pressure to the negative pressure
chamber;

wherein the one or more through holes in the material layer permit viewing of tissue
beneath the wound dressing through the cover layer when the wound dressing is
applied to a patient; and

wherein a plug material is positioned within at least some of the one or more through

holes, wherein the plug material comprises silicone.

The apparatus of claim 14, wherein the wound dressing comprises one or more lower

layers beneath the material layer, wherein the one or more lower layers comprises one or more

transparent or translucent layers, and wherein the through holes in the material layer permit

viewing of tissue beneath the wound dressing through the cover layer and through the one or

more lower layers when the wound dressing is applied to a patient.

16.

The apparatus of claim 15, wherein the one or more lower layers comprises a lower

layer comprising one or more through holes extending vertically through a thickness of the

lower layer.
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17.  The apparatus of claim 16, wherein at least some of the vertically extending through
holes in the lower layer are positioned underneath at least some of the vertically extending
through holes in the material layer and wherein the vertically extending through holes in the

lower layer are smaller than the vertically extending through holes in the material layer.

18.  The apparatus of any one of claims 14 to 17, wherein some or all of the through holes

in the material layer and in any lower layer are circular, hexagonal or diamond-shaped.

19.  The apparatus of any one of claims 14 to 18, further comprising a hydrophobic filter in

or below the port to retain wound exudate underneath the cover layer.

20.  The apparatus of any one of claims 14 to 19, wherein the port is attached over a hole

in the cover layer.

21.  The apparatus of any one of claims 14 to 20, further comprising a conduit connected
to the port configured to supply negative pressure to the wound dressing and/or further
comprising a source of negative pressure configured to supply negative pressure to the wound

dressing.

22.  The apparatus of any one of claims 14 to 21, wherein the one or more through holes
are configured to prevent or minimize suction blisters to the tissue by having a limited

diameter.

23.  An apparatus for negative pressure wound therapy, the apparatus comprising:
a wound dressing comprising:
a transmission layer comprising a plurality of horizontally spaced apart through holes
extending vertically through a thickness of the transmission layer;
an absorbent layer comprising a plurality of horizontally spaced apart through holes

extending vertically through a thickness of the absorbent layer; and
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a transparent or translucent cover layer positioned above the absorbent layer, the cover
layer configured to form a negative pressure chamber underneath the cover layer;

a port configured to communicate negative to pressure to the negative pressure
chamber; and

a plug material positioned within at least some of the plurality of through holes;
wherein the plurality of through holes in the transmission layer are positioned at
least partially below the plurality of through holes in the absorbent layer to
permit viewing of tissue beneath the wound dressing through the cover layer

when the wound dressing is applied to a patient.

24.  The apparatus of claim 23, wherein the plurality of through holes extending vertically
through the thickness of the transmission layer is located below respective through holes

extending vertically through the thickness of the absorbent layer.

25.  The apparatus of claim 23, wherein the plurality of through holes extending vertically
through the thickness of the absorbent layer are larger in dimension than the plurality of
through holes extending vertically through the thickness of the transmission layer.

26.  The apparatus of claim 23, wherein the plurality of one through holes in the absorbent

layer have a diameter of about 10 mm or less than 10 mm.

27.  The apparatus of claim 23, wherein the plurality of through holes in the transmission

layer have a diameter of about 1 mm or less than 1 mm.

28.  The apparatus of claim 23, further comprising a tissue contact layer positioned below
the transmission layer,

wherein the cover layer is configured to seal around a perimeter thereof to the tissue
contact layer; and

wherein the tissue contact layer is configured to seal directly to a patient's tissue.
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29.  The apparatus of claim 23, wherein the transmission layer comprises woven 3D fabric.

30.  The apparatus of claim 23, wherein the absorbent layer comprises a non-woven

material comprising a plurality of superabsorbing particles.

31. The apparatus of claim 23, further comprising a filter in or below the port to retain
wound exudate underneath the cover layer, wherein the port is attached over a hole in the

cover layer.

32.  The apparatus of claim 23, wherein the plug material comprises silicone.

33.  An apparatus for negative pressure wound therapy, the apparatus comprising:
a wound dressing comprising:
a material layer comprising one or more through holes extending vertically through a
thickness of the material layer; and
a transparent or translucent cover layer positioned above the material layer, the cover
layer configured to form a negative pressure chamber underneath the cover layer;
a port configured to communicate negative pressure to the negative pressure chamber;
and
a plug material positioned within at least some of the one or more through holes;
wherein the one or more through holes in the material layer permit viewing of tissue

beneath the wound dressing through the cover layer when the wound dressing is

applied to a patient.

34.  The apparatus of claim 33, wherein the wound dressing comprises one or more lower
layers beneath the material layer, and wherein the through holes in the material layer are
positioned to permit viewing of tissue beneath the wound dressing through the cover layer and

through the one or more lower layers when the wound dressing is applied to a patient.
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35.  The apparatus of claim 34, wherein the one or more lower layers comprises one or

more transparent or translucent layers.

36.  The apparatus of claim 34, wherein the one or more lower layers comprises a lower
layer comprising one or more through holes extending vertically through a thickness of the

lower layer.

37.  The apparatus of claim 36, wherein at least some of the vertically extending through
holes in the lower layer are positioned underneath at least some of the vertically extending

through holes in the material layer.

38.  The apparatus of claim 37, wherein the vertically extending through holes in the lower

layer are smaller than the vertically extending through holes in the material layer.

39.  The apparatus of claim 34, wherein the one or more lower layers comprises a tissue

contact layer and a transmission layer over the tissue contact layer.

40.  The apparatus of claim 33, wherein the material layer is an absorbent layer.

41. The apparatus of claim 33, further comprising a filter in or below the port to retain
wound exudate underneath the cover layer, wherein the port is attached over a hole in the
cover layer.

42.  The apparatus of claim 33, wherein the plug material comprises silicone.

43.  The apparatus of claim 23, wherein at least one of the plurality of horizontally spaced

apart through holes extending vertically through the thickness of the absorbent layer is
positioned horizontally offset from the port.
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44.  The apparatus of claim 33, wherein at least one of the one or more through holes in the

material layer is positioned horizontally offset from the port.

45. A wound dressing comprising:

a material layer;

a plurality of plug materials extending vertically through a thickness of the material
layer; and

a cover layer positioned above the material layer, the cover layer configured to form a
negative pressure chamber underneath the cover layer, the cover layer couplable
to a source of negative pressure configured to create negative pressure in the
negative pressure chamber,

wherein the material layer comprises a plurality of through holes extending vertically
through the thickness of the material layer, wherein the plug materials are
positioned within at least some of the plurality of through holes,

wherein the through holes are configured to permit viewing of tissue beneath the
wound dressing through the cover layer when the wound dressing is applied to a

patient.
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