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(54) Title: WOUND CARE DEVICE FOR TREATING WOUNDS BY MEANS OF ATMOSPHERIC NEGATIVE PRESSURE,
COMPRISING A WINDOW THAT CAN BE OPENED

(54) Bezeichnung : WUNDPFLEGEVORRICHTUNG ZUR BEHANDLUNG VON WUNDEN MITTELS ATMOSPHARISCHEM

UNTERDRUCK, AUFWEISEND EIN OFFENBARES FENSTER

(57) Abstract: The invention relates to a wound care device for treating wounds by means of atmospheric negative pressure in the
wound region, comprising a wound-covering element, which can be fastened to the skin of a patient, and a connecting device for
suctioning fluid media, wherein the wound-covering element has a window that can be opened, which window is arranged on the

wound-covering element by means of a gas-tight closure. (Fig. 4b).

(57) Zusammenfassung: Gegenstand der Erfindung ist eine Wundpflegevorrichtung zur Behandlung von Wunden mit~ tels
atmospharischem Unterdruck im Wundbereich, aufweisend ein Wundabdeckungselement, das an der Haut eines Patienten
befestigbar
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—  vor Ablauf der fiir Anderungen der Anspriiche geltenden
Frist;  Verdffentlichung ~ wird  wiederholt,  falls
Anderungen eingehen (Regel 48 Absatz 2 Buchstabe h)

ist sowie eine Anschlussvorrichtung zum Ansaugen von fluiden Medien, wobei das Wundabdeckungselement ein offenbares
Fenster aufweist, das mittels eines gasdichten Verschlusses an dem Wundabdeckungselement ange— ordnet ist. (Fig. 4b).
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Wound care device for the treatment of wounds by means of atmospheric negative pressure,

comprising a window that can be opened

The invention relates to a wound care device for the treatment of wounds by means of

atmospheric negative pressure, comprising a window that can be opened.

Conventional systems and devices for the treatment of wounds by means of atmospheric
negative pressure consist of a gas-tight wound covering, a drainage hose, a externally positioned

vacuum pump, as well as a vessel for the collection of discharged exudates

Such devices have been described, for example, in patent US7198046. In EP1814609, a wound
care device for the treatment of wounds by means of atmospheric negative pressure is
described. This wound care device may optionally feature a window that can be opened, which

is referred to as a “gas-tight treatment window”, or also as a “tiltable closing element”

Devices for the treatment of wounds by means of atmospheric negative pressure are used, for
example, for post-operative treatment of incisions (when the objective is to drain the exudate,
and thus to allow for a faster healing of sutures with fewer complications), as well as for the
treatment of deep-set edemas, for example in case of pressure sores or venous ulcers (where
the active acquisition of wound fluid from deep inside is a precondition for the healing of a

chronical wound).

Typically, in this form of therapy, relative negative pressures of between 60 and 200 mm Hg are

used. The window that can be opened described in EP1814609 allows for a wound contact

element positioned underneath it, for example an absorption element or a secondary care
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product, to be inserted into the space formed by the gas-tight wound covering, or to be
removed from that space. In this way, said wound contact element or said care product can be
removed from the wound space, for example for the purpose of wound cleansing or for
replacing it, without it being necessary to replace the entire wound care device, which is
preferably attached to patient’s skin around the wound. This, in turn, reduces traumatic

interventions in the wound treatment process, and has cost-related advantages as well.

Based on the atmospheric conditions, it is necessary that said window that can be opened is
gas-tight when it is in a closed position. This is not trivial, because air is a very low-viscosity
medium. Moreover, many types of gas-tight bonds also require a strong physical bond, which is
undesirable in terms of contact with the wound, since such strong physical bonds are
characterized by a certain height and a certain weight on the one hand, and by a certain
resilience when opening or closing - in other words: opening and closing are done by means of

manual strength - on the other hand.

In the present context, however, this is highly undesirable, since the exertion of force in the
wound region can often lead to exposure of the patient to pain. If, for example, the closing of a
treatment window would require the use of force, the patient would experience this as a

traumatic intervention, especially in cases of scars, pressure sores and venous ulcers.

The present invention may provide a vacuum wound treatment that would allow for the
exchange of wound contact elements or care products without the aforementioned

disadvantages.

DETAILED DESCRIPTION OF THE INVENTION

The invention provides a wound care device for the treatment of wounds by means of
atmospheric negative pressure in the wound region, comprising a wound-covering element that

can be attached to the skin of a patient, as well as a connection device for the suctioning of fluid
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media, the wound-covering element having a window that can be opened, which window is

arranged by means of a gas-tight closure on the wound-covering element.

In one embodiment, the invention provides a wound care device for the treatment of wounds
by means of atmospheric negative pressure in the wound region, comprising a wound-covering
element that can be attached to the skin of a patient as well as a connection device for the
suctioning of fluid media, wherein the wound-covering element comprises a window that can be
opened, which window is arranged on the wound-covering element by means of a gas-tight
closure, whereby the device also comprises a wound exudate-extracting absorption element
which is surrounded by a sheath permeable to fluids comprises at least one super-absorbing
substance, whereby the device further comprises a wound contact lattice which is positioned
on the cover side for prevention of gel blocking, whereby the wound contact lattice is a three-

dimensional lattice made of synthetic material, a spacer fabric, and/or a perforated foil.

Said window that can be opened features a number of advantages. So, for instance, it allows for

e an easier rinsing or cleansing of the underlying wound,

e the treatment of that wound with pharmaceutics or care products,

e anon-traumatic replacement of a wound dressing or of an absorption element
e theinspection and evaluation of the wound, and

e the taking of samples, for instance a swab,

without a need for removing the entire wound care device.

The “window that can be opened” concept includes completely transparent windows, as well as

windows that are not transparent or which have a non-transparent material underneath them,

as well as windows that feature a transparent section.

11267417_1 (GHMatters) P101591.AU
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Preferentially, the wound-covering element is pre-formed so as to correspond to the anatomic
relief of a certain body position. This may be useful, for example, when the wound-covering
element is to be applied to the elbow, hip, or knee areas. A deep-drawing process, for example,

allows for the pre-forming of the wound-covering element so as to correspond to the anatomic

relief of the aforementioned body positions.

Also preferentially, the wound-covering element is embodied such that it can adjust to the
movements of a given body position. For these purposes, for example, the wound-covering
element and the gas-tight closure may be embodied in an elastic manner. Furthermore, a

pleated arrangement or one or several stretch bellows may be provided.

In the aforementioned embodiments it is particularly important that the aforementioned gas-

tight closure will retain its gas-tightness property even under these aggravated conditions.

Preferentially, the aforementioned gas-tight closure is embodied in the form of a interlocking

|M

seal. In what follows, the concept of “interlocking seal” will refer to all types of disclosed

interlocking seals that function according to the tongue-and-groove principle.

For these purposes, both parts that are to be connected with each other by means of the seal
feature lips that interlock with each other when the seal is applied. Preferentially, these lips

consist of elastic materials, such as synthetic or natural rubber, polyethylene, or polypropylene.

Such seals are known, for example from resealable carry-on pouches for the transportation of

cosmetics during air travel, resealable storage bags for frozen food storage, or resealable

storage boxes (“Tupperware”).

11267417_1 (GHMatters) P101591.AU
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The aforementioned interlocking seals are also known under the pseudonyms [sic] of “Ziplock”,
“Minigrip”, or sliding closure. In the latter case, a slider can be provided, which slides along to

lips that are to be sealed similar to a zipper, and moves them into the sealed position.

So-called bulge locks, as described, for example in W003013976A1, are included within the

concept of “interlocking seals”.

It is important that the aforementioned seals are suited for a gas-tight closure of said window
that can be opened when it is in a closed position, and furthermore, that they have or require a
low height and a low weight, and also, that they require only a small degree of force for closing
or opening them. In this way, the opening or closing can be done without exposure [of the

patient] to pain.

The latter can be achieved, for example by means of an embodiment with a slider (see Fig. 9 and

description) or an embodiment with a tongue and groove option (see Fig. 4 and description).

As an alternative to the aforementioned embodiment, said gas-tight closure may be embodied
in the form of a magnetic seal. For these purposes, flexible ferromagnetic strips may be
specifically provided. The aforementioned magnetic seal features similar advantages with
respect to operability. It may be embodied in a gas-tight as well[.] It may also be technically
embodied in such a manner that it retains its gas-tightness even under the aforementioned

aggravated conditions.

11267417_1 (GHMatters) P101591.AU
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As an alternative to the aforementioned embodiment, said gas-tight closure may be embodied
in the form of an adhesive seal. For these purposes, two foils are attached to each other in a
sealing zone. By means of an opening strap, the first foil can easily be detached from second foil,
which exposes the adhesive layer integrated in a recess. The lower sheet consists of a polyester
support layer, an adhesive layer that is sensitive to pressure, and a sealing layer with an
integrated migration barrier. The strengths are between 200 and 500 um. The aforementioned
adhesive seal is known, for example, from EP2067717, and features similar advantages with
respect to operability. It may be embodied in a gas-tight form as well[.] It may also be
technically embodied in such a manner that it retains its gas-tightness even under the

aforementioned aggravated conditions.

As an alternative to the aforementioned embodiment, said gas-tight closure may be embodied
in the form of a tongue and groove seal, possibly featuring an internal sealing lip. featuring [sic].
The aforementioned tongue and groove seal features similar advantages with respect to
operability. It may be embodied in a gas-tight form as well [.] It may also be technically
embodied in such a manner that it retains its gas-tightness even under the aforementioned

aggravated conditions.

As an alternative to the aforementioned embodiment, said gas-tight closure may be embodied
in the form of a rubber seal or of a rubber tube, possibly with a means of pressurization. As an
alternative to the aforementioned embodiment, said gas-tight closure may be embodied in the

form of a cork strip, possibly with a means of pressurization.

This means of pressurization may be embodied, for example as a bracket or as the

aforementioned tongue and groove seal.

11267417_1 (GHMatters) P101591.AU
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As an alternative to the aforementioned embodiment, said gas-tight closure may be embodied
in the form of an adhesive seal, for example by means of a low-adhesive silicone adhesive
applied to the frame side or the window side, preferably in the form of a film or a coating. An
acrylic adhesive may be used as well. Apart from favorable sealing and adhesive properties, they

have the advantage that they are physiologically safe.

Preferentially, the wound-covering element can be attached to the skin of a patient by means of
an adhesive material. For these purposes, every type of physiologically acceptable adhesive can
be used, in particular medical-grade adhesives. Particularly preferred are materials selected

from the group containing

. acrylic adhesives

) silicone

. hydrocolloid adhesives

) zinc-oxide adhesives, and/or
D) latex adhesives

Hydrocolloid adhesives generally consist of a thin polymer film that is applied to a self-adhesive
substance. The carrier substance (such as synthetic rubber types, for example poly-isobutylene)
contains swelling particles, which vary, depending on the manufacturer. Often, swelling particles
such as carboxymethyl cellulose or sodium carboxymethyl cellulose are included. Furthermore,
they are very malleable, especially when warm. Hydrocolloid adhesives are suitable for being
worked into surfaces, and are specifically capable of removing moisture. They are available in

paste form, but also panel or strip form.

11267417_1 (GHMatters) P101591.AU
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Something similar applies to silicone materials. The degree of adhesiveness to the skin can be
regulated with these materials, so that despite the adhesiveness, a non-traumatic replacement

of wound dressings can be ensured.

Preferentially, such silicone adhesives can be embodied in the form of a detachable self-
adhesive laminate, which comprises a structural layer, with a wound-facing side to which a
hydrophobic gel is applied, for example in the form of a silicone gels, and a side facing away
from the wound, which carries an adhesive for example in the form of an acrylic adhesive. One

such layer was described, for example in EP2001424B1.

Preferentially, said adhesive material is embodied in the form of a “border dressing” as a

adhesive edge, which peripherally surrounds the wound-covering element.

Said adhesive material may also be embodied in the form of a panel or a strip on which the
wound-covering element is distally positioned. In this embodiment, said panel or strip may
feature a central opening, which is intended to be positioned over the wound. In that
embodiment, said panel or strip takes the shape of a frame. Alternatively, said panel or strip
may be embodied such that a window may be cut into the panel or the strip, corresponding in
shape to the outline of the wound. For these purposes, the outline of the wound may be drawn
on it, and then cut out with a pair of scissors. Alternatively, a template may be used, by means
of which the outline of the wound can be transferred to the panel or the strip, or by means of
which [an opening corresponding to] the outline of the wound can be cut out of the panel or the

strip.

11267417_1 (GHMatters) P101591.AU
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Said panel or said frame consists, for example of a hydrocolloid material as described herein.
Said strip consists, for example, of a so-called incision foil, which is a self-adhesive foil made out

of a polymer material.

Alternatively, said panel or said frame consists of a foam material and/or a spacer fabric.
Preferentially, it is worked into a gas-tight cover. On the skin-facing side, the aforementioned

adhesives may be applied.

Further preferentially, the device features a wound exudate-extracting absorption element.

This makes it possible to ensure that it is not necessary to channel all the wound exudate
generated by the negative pressure therapy into an external canister, and that at least part of it
can remain in the wound space. It may then be removed through a simple replacement of the
absorption element, and since it is bound to the absorption element, it can be disposed of in an

easier and more hygienic manner than an exudate canister.
The resulting possibility of dispensing with an external canister has additional advantages. For
example, the device may be embodied such that the patient’s mobility is retained (meaning that

he is able to leave his bed and pursue his regular daily routines)

Further preferentially, the absorption element features at least one super-absorbing substance,

a modified cellulose, a foam material, and/or an alginate.

Preferentially in particular, the absorption element also features a fleece comprising cellulose

fibers.

11267417_1 (GHMatters) P101591.AU
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Super-absorbing polymers (SAPs) are synthetic materials capable of absorbing multiple times
their own weight of fluids - up to 1000 times their own weight. In chemical terms, these are
copolymers of acrylic acid (propenoic acid, C3Hs0;) and sodium acrylate (sodium salt from
acrylic acid, NaCsH30,), in which the mutual relationship between the two monomers may vary.
Furthermore, a so-called core cross-linker (CXL) is added to the monomer solution, which
interlinks the formed long-chain polymer molecules in places by means of chemical bridges. As a
result of these bridges, the polymer becomes insoluble in water. When water or aqueous saline
solutions penetrate the polymer particle, it swells up, and stretches this network of bonds on a
molecular level, so that water can no longer escape unassisted. The super-absorbing polymers
can be used in the wound care device according to the invention in the form of a granulate, a
powder, a fill, pellets, a foam, in the form of fibers, or a fibrous fabric, mat, fleece, and/or

fibrous wads.

Preferentially, modified cellulose are derivatives of cellulose, preferentially sulphoalkyl cellulose
and its derivatives, preferentially cellulose ethyl sulfonates, carboxyalkyl cellulose, preferentially
carboxymethyl cellulose, carboxyethyl cellulose, and/or carboxypropyl cellulose, more complex
cellulose derivatives such as sulphoethyl carboxymethyl cellulose, carboxymethyl hydroxylethyl
cellulose, hydroxypropyl methyl cellulose, and amidated cellulose derivatives such as
carboxymethyl cellulose amid or carboxypropyl cellulose amid. Carboxymethyl cellulose is
particularly available in the form of sodium carboxymethyl cellulose, and commercial available
as “hydro fiber”. In hygienic and wound care products, the fibers are used in a flat matrix.
Through the absorption of fluids from the wound exudate, the fibers gradually turn into a gel
pillow which retains the fluids and does not release them. The fibers are constructed such that

the wound exudate is only absorbed in a vertical direction. This means that as long as the

11267417_1 (GHMatters) P101591.AU
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capacity is sufficient, the exudate does not flow over the edge of the wound. This allows for

effectively preventing a maceration of the edge of the wound.

Said hydro-active polymers may also be alginates. Alginates are derived from brown algae, and
woven into a fibrous fleece[.] Chemically these are polysaccharides, and specifically calcium
and/or sodium salts of alginic acids. Alginates can absorb up to 20 times their own weight in
fluids, the wound exudate being stored in the hollow spaces. The Ca2+ ions in the alginate grid
are exchanged for the Na+ ions from the exudate until the alginate is saturated with Na+ ions.
This leads to a swelling of the wound dressing and to a transformation of the alginate fibers into

a gel body due to the swelling of the fibers.

Said hydro-active polymers may also be hydrogel nanoparticles, comprising hydroxy-terminated
methacryllic monomers such as 2-hydroxyethyl methacrylate (HEMA) and/or 2-hydroxypropyl

methacrylate (HPMA), which are marketed as Altrazeal.

In a further preferential embodiment, the absorption element contains 2 40% by weight of
super-absorbing polymers. Preferentially in particular, the weight share of the super-absorbing

polymersis > 45, 50, 55, 60, 65 or 70 percent by weight.

Preferentially in particular, the absorption element features a fleece comprising cellulose fibers.

Preferentially, the absorption element features an essentially flat absorption element [sic] made

out of absorbing material, consisting of an absorbing fleece with super-absorbing polymers

distributed inside it. These may come in the form of a granulate, a powder, a fill, pellets, a foam,

in the form of fibers, or a fibrous fabric, mat, fleece, and/or fibrous wads.

11267417_1 (GHMatters) P101591.AU
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The absorption element features at least one material selected from the group containing a
mat, in particular an airlaid made of said yarns or fibers of super-absorbing polymers with super-
absorbing polymers worked in [sic], and/or a loose filling of super-absorbing polymers.
Preferentially, said airlaid mat features an essentially flat material section made of absorbing
material, consisting, for instance, of an absorbing fleece from the aforementioned fibers with

super-absorbing polymers worked into them.

This absorption element may correspond to the absorbing insert included in a wound dressing
of the Applicant of the present invention, as disclosed, for example, in W003094813,
W02007051599, and W00152780, and as marketed under the trade name “sorbion sachet”.
The disclosure content of the aforementioned documents is added to the disclosure content of

the present document in its full scope.

In a different embodiment, the absorption element may also form a core containing - possibly
flocculent - fibers or yarns made of super-absorbing polymers as well as super-absorbing
polymers in granulate form, in which the granulates are glued or welded at various levels to the
fibers or yarns, and in which the granulates are distributed over more than 50% of the entire
height of at least one section of the core, containing areas in which granulates and fibers are
mixed. Preferentially, the proportion of the super-absorbing polymers is in the range from 10 to
25% by weight. Similar constructions are known from conventional incontinence materials, and
they are known for their cushioning properties similar to those of sanitary pads. Said core may
be surrounded by a cover which overlaps with it in some areas, and which may cover an

adhesive seam, or be part of such.

11267417_1 (GHMatters) P101591.AU
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Preferentially in particular, the absorption element features a fleece, preferentially a nonwoven

or airlaid, consisting of super-absorbing fibers (“SAFs”, preferentially poly-acrylate), or

containing them as components. The fibers may be mixed with fluff pulp (cellulose) or with

polyester fibers, for example, alternatively or in addition, a layered structure may be featured.

Type 1 2 3 4 5 6
Structure 1 layered structure: |40% bicomponent | layered structure: | 25% 40%
thermo-bonded polyester |fiber of a SAF |thermo-bonded polyester; | polyester
airlaid with short cut and a airlaid with 75% SAF short cut
laminated fiber; 60% | thermoplastic |laminated fiber; 60%
nonwoven SAF material nonwoven SAF
Structure 2 bicomponent needle felt |Carded bicomponent needle felt | needle felt
fiber of a SAF and thermo- fiber of a SAF and
a thermoplastic bonded a thermoplastic
material + fluff nonwoven material + fluff
pulp pulp
SAF fiber type 101/6/10 102/52/10 |102/52/10 101/6/10
Weight (g/m?) 560 540 1000 350 150 380
Thickness (mm) 6 5.4 20 3.5 2.4 3.8
Absorption 31.2 l water/m? >20¢g > 16 g water/g | 19.5 | water/m? >25¢g >17¢g
capacity water/g or 16,000 g 0.9% table |water/gor
water/m? salt/g 6,400 g/m?
Absorption 16 16
capacity under
pressure (ml 0.9%
table salt/m? at a
pressure of 0.2 psi)
Total content of 18 40 50 18 75 60
super-absorbing
polymers (% w/w)
Tensile strength 16+13 16 £13
(N/S5 cm)
Elasticity (%) 60+ 18 60 + 18

In another embodiment, the absorption element may also contain at least one flat layer

comprising fibers or yarns made of super-absorbing polymers, onto which super-absorbing

polymers in granulate form are glued. This leads to a preferential embodiment of a structure of

11267417_1 (GHMatters) P101591.AU
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the body which comprises at least three layers, in which two cover layers surround one layer

comprising super-absorbing polymers.

Herein, there is no mixture of fibers and super-absorbing polymers on one level, but merely an
adjacent positioning of the two materials. In a preferential embodiment, the additional layers, if

provided, may also have been physically compacted with each other by means of rolling,

-14 -

pressing, calendaring, or a similar procedure.

Type 1 2 3 4 5 6 7 8

Weight (g/m?) 450 | 300 | 150 50 100 | 120 | 140 | 440
Thickness (mm) 1.3 1.2 0.9 0.7 0.7 | 0.76 1 1.2
Fluidity retention (g/g) 28 33 28 15 25 28 115 38
Tensile strength (n/5cm) 25 55 20 20 20 20 15 20
Absorption capacity (g/g) | 45 20 50 20 40 50 28 55

Moreover, the body may feature repetitive patterns or textures, such as a checked pattern, a

punched pattern, etc.

Preferentially in particular, said absorption element has features surface dimensions of 5x 5,

5x10,5x20,10x10,10x 15, 10 x 20, 15 x 15, 20 x 20, or 20 x 40 cm.

Preferentially in particular, said absorption element comprises at least a second adjacent layer
in addition to the layer comprising super-absorbing polymers, which contains no or fewer super-
absorbing polymers, and the surface of which extends beyond the former layer. In this way it
can be ensured that the layer comprising super-absorbing polymers can gain in volume as a

result of its absorption of fluids without that volume increase being visible from the outside,

because this layer is concealed by the second layer.
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The foam materials may be foam materials with closed or with open pores. Preferentially, these
materials are embodied as flat layers as well, featuring fluid-absorbing properties on the one
hand and cushioning properties on the other hand. They are further characterized by high

restoring forces.

Preferentially in particular foams of the type known as cold foams are used.

As an alternative or in addition to said foams, so-called “nanofiber matrices” such as those

produced by the SNS Nano Fiber company may be used as well.

Furthermore, said foams may also contain super-absorbers such as the Allevyn Plus product of

the Smith & Nephew company.

Further preferentially, the device also contains a wound-facing wound contact lattice permeable

to fluids.
Preferentially, such a wound contact lattice is a lattice made of a synthetic material
(preferentially comprising, for example, a silicone material or a nylon material), a perforated

foam material, a spacer fabric, and/or a perforated foil.

Preferentially, a three-dimensional wound contact lattice is provided, such as the one marketed

under the trade name of “sorbion plus” and described in EP2004116A1.

11267417_1 (GHMatters) P101591.AU



2014267236 26 Apr 2019

-16 -

The wound contact lattice may be positioned on the wound-facing side on the one hand, either

loosely inside the frame or fixed to the frame.

Such a wound contact lattice prevents granulation and therefore allows for a non-traumatic
wound dressing change. It further has a biofilm-dissolving effect as well as a valve effect,

through which the return flow of exudate is reduced.

The Applicant was able to demonstrate that these properties, which are known from “passive”
wound dressings, are also especially advantageous for the “active” vacuum-supported wound

dressings described here.

The wound contact lattice may also be positioned on the cover side. This way it may prevent gel
blocking that may be caused by an interjacent absorption element comprising super-absorbing
polymers when these form a gel as a result of the absorption of fluids which otherwise would

possibly impede the fluid suctioning process.

In principle, the aforementioned connection device for the suctioning of fluid media can be
embodied so as to allow the suctioning of fluids and/or gases. For these purposes, it may be
embodied in the form of a coupling (such as in the Luer-Lock system) which allows for the

connection of a hose and/or a pump.

The product may further comprise an additional valve, a pressure reducer or even an additional

window that can be opened. These make it possible for the device to be used even with an

excessively strong negative pressure, for example when [connected to] a vacuum wall port,
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which can be frequently found in hospitals. Said valve, pressure reducer or window can then be

opened in order to reduce the negative pressure.

Further preferentially, a barrier is located in the region of the connection device for the

suctioning of fluid media that is impermeable to fluids.

This is to ensure that no fluids enter into the pump. The latter [sic] remains inside the wound

covering and is absorbed by the wound exudate-extracting absorption element][.]

Preferentially, said barrier comprises a semi-permeable membrane, for example one made out

of a material such as Goretex, etc.

Preferentially, one connection device for the suctioning of fluid media and one connection

device for the suctioning of gaseous media can be provided.

Further preferentially, the device also comprises a facility for the generation of atmospheric

negative pressure.

Said facility for the generation of atmospheric negative pressure is preferentially selected from

the group comprising

a) electrically operated vacuum pump

b) manually operated negative pressure source, and/or

c) evacuated vacuum vessel.
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Said vacuum pump may be a solitary pump, but it may also be part of a centralized vacuuming
system as often used in clinics. Hospital rooms are often fitted with vacuum wall ports to which
the invented drainage devices for wound treatment can be connected. In this case, said vacuum
pump can apply negative pressure to a plurality of drainage devices for wound treatment

according to the invention.

Preferentially this is a micro-pump of which the dimensions and/or weight are such that they
can be applied without difficulty to a wound-covering element of the aforementioned type,

without bothering the patient or hindering him in any way.

For example, this pump may be a piezo- or membrane pump. Preferential in particular are
piezo-pumps, which are pumps whose pumping capacity is brought about by a piezo-electrical
element. These pumps have a sufficiently high pumping capacity despite its small dimensions.
They further have low operating noise and low energy consumption. Alternatively, the pumps
may also be a microsystems technology propellant-driven vacuum pump. Suitable pumps of this

type are manufactured, for example, by Schwarzer Precision, KNF, or Bartels Mikrotechnik.

Preferentially, such a pump is equipped with a check valve, which allows for the pump to be
operated in interval mode, or only for the initial generation of negative pressure, or only in
order to maintain negative pressure, without the occurrence of leaks during the operating

pauses which would reduce the built-up negative pressure again.

Preferentially, said pump is capable of generating negative pressures of -60 to -200 mm Hg.

Preferentially in particular, the pump is capable of generating negative pressures of -60, -70,

-80, -85, -90, -100, -110, -120, -130, -140, -150, -160, -170, -180, -190 or - 200 mm Hg.
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Preferentially, the pump is selected or equipped such that it is capable of transporting fluids.

Preferentially, the operating noise of the pump does not exceed the acoustic pressure level of
65 dB. preferentially in particular, the acoustic pressure level of 63 dB, 60 dB, 58 dB, 55 dB,
53 dB, 50 dB, 48 dB, 45 dB, 42 dB, 40 dB, 38 dB, 35 dB, 32 dB, 30 dB, 28 dB, 25 dB, 22 dB, or

even 20 dB is not exceeded.

Preferentially, the pump features a transportation rate of between 0.5 ml min! and
100 ml minl. Preferentially the transportation rate is between 2 ml min? and 50 ml min.

Preferential in particular are transportation rates between 10 mI min* and 20 ml min [.]

The aforementioned evacuated vessel can be connected to the invented device for wound
treatment in a manner similar to that of the previously known Redon bottle, and so apply
negative pressure to it. Said evacuated vessel comprises an insert containing a fluid-absorbing

polymer, preferentially in the form of a lining.

Preferentially in particular, said evacuated vessel can be embodied in the form of a cartridge,
which is positioned in a mount which is already connected with the invented drainage device for
wound treatment. When the cartridge is full, it can be removed and disposed of, and a new

evacuated cartridge can be placed in the mount.
The aforementioned embodiments are particularly advantageous, because they dispense with

the need for a pump of their own, and instead use an evacuated vessel which makes the device

mobile and independent of the power grid, with as a result that the patient himself becomes
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mobile. Moreover, this allows for a smaller construction which allows the patient to discretely
conceal the device. Particularly advantageous in this respect is an anatomically adjusted
embodiment of said evacuated vessel or mount, which allows for an inconspicuous carrying

thereof, for instance on the leg.

Moreover, such a device produces no operating noises, and is very easy to operate.

The same applies to the aforementioned manually operated negative pressure source. In the
most simple embodiment, this may be a plastic syringe with a sufficiently high volume. Other

options are a pump shaped as a rubber ball, bellows, etc.

Further preferentially, the facility for the generation of atmospheric negative pressure is

positioned directly on the wound care device.

This may be accomplished, for example, by positioning said facility directly onto the wound-
covering element. In this way, a separate vacuum hose, which involves manufacturing
challenges (sufficient rigidity in order not to collapse under vacuum conditions) as well as

hygienic problems (risk of contamination) can be eliminated, or be kept very short.
Further preferentially, a coupling, a blocking valve, and/or a three-way valve is positioned
between the facility for the generation of atmospheric negative pressure and the wound-

covering element or the wound exudate-extracting absorption element][.]

This device allows for ensuring that a) the facility for the generation of atmospheric negative

pressure can be disconnected from the test of the device, b) a once generated negative pressure
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can be retained for the longest possible time, and/or c) in order to spare the battery or when
the battery is empty, an external pump or an external vacuum vessel can be used to generate or

restore negative pressure.

Said external pump or said external vacuum vessel may be stationary in the clinic or in the
patient’s home, for example, but it may also be embodied in a mobile form (for example in the
form of a suitcase, or integrated in the patient’s clothing, or attached to the patient’s belt). This
is to ensure that the device on the wound remains small and inconspicuous, since its primary
task is to maintain the vacuum, but to provide sufficient pumping capacity when needed in

order to allow for an efficient therapy.

Further preferentially, the absorption element is surrounded by a cover permeable to fluids.
Preferentially, the device further comprises a spacer. Preferentially, this spacer is positioned
between the wound and the wound-covering element, but also - if applicable - between the
absorption element and the wound-covering element, or between the wound and absorption
element placed. Such a spacer ensures that the wound care device does not collapse entirely
when negative pressures is applied, since this would result in an inability to extract gases or

fluids.

Further preferentially, the device features a layer comprising a heavy metal, preferentially
copper or silver, or a salt containing one of these. Specifically in cases of an extended
application period on the wound, such a layer can be very helpful, as it slows down the growth

of bacteria.

11267417_1 (GHMatters) P101591.AU



2014267236 26 Apr 2019

-22 -

Further preferentially, the wound-covering element is impermeable to fluids and/or gases. This
allows for the application of a vacuum, and it prevents the leakage of fluids, which may in the

circumstances be contaminated.

Preferentially, said wound-covering element is embodied of an elastic material. For these
purposes, it may, for example, consist of polypropylene, polyethylene, latex, silicone, or rubber.

Furthermore, it may be fitted on the inside with a foam material.

Further preferentially, the wound-covering element is permeable to water vapors.

Preferentially, the wound-covering element is further embodied in a transparent manner.

Further preferentially, the pumping direction of the facility for the generation of atmospheric
negative pressure is reversible. This allows for the use of the facility as a controllable dosing

pump for medications, rinsing solutions, etc.

Further preferentially, said window that can be opened features a non-elastic back panel. The
“back panel” concept here means the cover as such, as shown, for example by reference no. 23.
In this embodiment, for example, the aforementioned pump can be positioned directly on the

back panel of the window that can be opened.

Further preferentially, said window that can be opened features an elastic back panel. In this
embodiment, for example the back panel may be embodied so as to yield to the volume
increase of an underlying absorption element that is caused as a result of exudate absorption.
This also allows to ensure that the window follows the movements of the patient in order to

guarantee tightness.
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Preferentially, this elastic back panel features a silicone material, or is made out of such a
material. Preferentially in particular, for example, the lower side of the back panel, in other
words, the patient-facing side, is coated with a silicone and/or foam material, or lying on top of

such a material.

Further preferentially, said window that can be opened features a back panel made of a plastic

malleable material.

In this embodiment, for example, the back panel may consist of a thermoplastically malleable
deep draw foil. This allows for the creation of a reservoir in which, for example, a reserve

absorption element may be provided.

Preferential is further the application of a wound care device for the treatment of wounds
comprising soft tissue defects, infected wounds after surgical debridement, lymphatic fistulae,
sternal wound infections, thoracic wall ports, pressure sores, venous ulcers, chronic wound
healing disorders, radiation ulcers, abdominal compartment syndrome, septic abdomen, enteral
fistulae, and/or wounds caused by one or several edemas, for fixing skin transplants, for wound

conditioning, and/or for post-operative care of sutures and incisions.

Furthermore, the application of a wound care device according to one of the previous claims

[sic] in a wound compression system is devised.

Images
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Fig. 1 shows the general principle of a wound care device for the treatment of wounds by means
of atmospheric negative pressure in the wound region, comprising a wound-covering element 3
that can be attached to the skin of a patient, as well as a connection device (not shown) for the
suctioning of fluid media. The wound-covering element features a window that can be
opened 23, which is positioned by means of a gas-tight closure (not shown) on the wound-
covering element. After the opening of the windows 23, a wound dressing 2 can be easily

removed, disposed of, and replaced by another wound dressing.

Fig. 2 shows a window that can be opened 10, comprising a frame 12, a connecting strap 36
between frame 12 and window cover 44, as well as a gas-tight closure embodied as an

interlocking seal 18, 40.

In Fig 3, a cross-section of said interlocking seal 18, 40 is shown in detail.

Fig. 4 also shows a window that can be opened with an interlocking seal 42, 43. The
aforementioned interlocking seal features a tongue and groove option, which ensures that the
closing or opening of the interlocking seal requires only a low degree of force. In this way, the
opening or closing can be performed without exposure [of the patient] to pain. Furthermore,

the seal is characterized by a low height and a low weight.
Fig. 5a shows a different form of the interlocking seal that can be used with the invention, in the
form of a slider 38 that slides along to lips that are to be sealed similar to a zipper, and moves

them into the sealed position.

Fig. 5b shows a gas-tight closure in the form of an adhesive seal.
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Fig. 6 shows a wound care device 60 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 61 that can be
attached to the skin of a patient, as well as a connection device 62 for the suctioning of fluid
media. The wound-covering element features a window that can be opened 63, which is

positioned by means of a gas-tight closure on the wound-covering element.

The wound-covering element further features a surrounding border 64 comprising an adhesive

material 65. This is an implementation of a so-called “border dressing”.

Fig. 7 shows a wound care device 70 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 71 that can be
attached to the skin of a patient, as well as a connection device (now shown) for the suctioning
of fluid media. The wound-covering element features a window that can be opened 73, which is

positioned on the wound-covering element by means of a gas-tight closure.

The device further features a panel or a frame 74, onto which the wound-covering element is
distally positioned. In this embodiment, said panel or strip may feature a central opening, for
example, which is positioned over the wound. In this embodiment, said panel or strip takes the
form of a frame. Alternatively, said panel or strip may be embodied such that a window may be
cut into the panel or the strip, corresponding in shape to the outline of the wound. Said panel
might consist, for example, of the hydrocolloid material described herein. Said strip consists, for
example of an incision foil as described above, which is a self-adhesive foil made out of a

polymer material.
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Fig. 8 shows a wound care device 80 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 81 that can be
attached to the skin of a patient, as well as a connection device 82 for the suctioning of fluid
media. The wound-covering element features a window that can be opened 83, which is

positioned on the wound-covering element by means of a gas-tight closure.

The window that can be opened is fitted with a pressure-resistant lining, and offers room for an
absorption element 84 comprising super-absorbing polymers. Due to the resistance to pressure,
the window that can be opened does not collapse, so that the absorption element can utilize its

full absorption capacity.

Furthermore, a continuous body 85 made of a foam material, as well as a three-dimensional

wound contact lattice 86 are provided on the wound-facing side.

Fig. 9 shows a wound care device 90 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 91 that can be
attached to the skin of a patient, as well as a connection device 92 for the suctioning of fluid

media.

The wound-covering element features a window that can be opened 93, which is positioned on
the wound-covering element by means of a gas-tight interlocking seal 94. The aforementioned
interlocking seals are also known under the pseudonyms [sic] of “Ziplock”, “Minigrip”, or sliding
closure. They have a low height and a low weight, and they require only a small degree of force

for closing or opening them.
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Underneath the window that can be opened 93, a compartment 98 with a pressure-resistant
lining is devised, which offers room for an absorption element 95 comprising super-absorbing
polymers. Said compartment is embodied on the wound-facing side as being permeable to
fluids. Due to the resistance to pressure, the window that can be opened does not collapse, so
that the absorption element can utilize its full absorption capacity. When this capacity is
reached, the entire window including the compartment and the absorption element contained

therein can be disposed of, and replaced with a new one.

Furthermore, a continuous body 96 made of a foam material, as well as a three-dimensional
wound contact lattice 97 are provided on the wound-facing side. The continuous body, other
than the compartment 98, is not resistant to pressure, and therefore loses volume when

pressure increases.

Fig. 10 shows a wound care device 100 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 101 that can be
attached to the skin of a patient, as well as a connection device 102 for the suctioning of fluid

media.

The wound-covering element features a window that can be opened 103, which is positioned on
the wound-covering element by means of a gas-tight interlocking seal 104. The aforementioned
interlocking seals are also known under the pseudonyms [sic] of “Ziplock”, “Minigrip”, or sliding
closure. They have a low height and a low weight, and they require only a small degree of force

for closing or opening them.

11267417_1 (GHMatters) P101591.AU



2014267236 26 Apr 2019

-28 -

Furthermore, an absorption element 105 is devised, which can be removed or inserted after the

opening of the window.

Fig. 11a shows a wound care device 110 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 111, that can be
attached to the skin of a patient, as well as a connection device 112 for the suctioning of fluid

media.

The wound-covering element features a window that can be opened 113, which is positioned on
the wound-covering element by means of a gas-tight interlocking seal 114. The aforementioned
interlocking seals are also known under the pseudonyms [sic] of “Ziplock”, “Minigrip”, or sliding
closure. They have a low height and a low weight, and they require only a small degree of force

for closing or opening them.

Underneath the window that can be opened 113, a lattice 115 is provided, which provides room
for an absorption element (not shown), which may, for example, comprise super-absorbing
polymers. The aforementioned absorption element can be placed in the lattice, after which the
window that can be opened can be attached to the covering element by means of the
interlocking seal. After the window is reopened, the absorption element can be removed and

disposed of or replaced, for instance after having reached its full absorption capacity.

Furthermore, an additional absorption element 116 is provided on the wound-facing side, which

may feature a lower degree of fluids retention than the previously mentioned absorption

element.
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Fig. 11b features a device similar to the one in Fig. 11a, but different in that an absorption
element 118 is attached to the window that can be opened 117 on the wound-facing side. When
the absorption element 118 has reached its full absorption capacity, the entire window,
including the absorption element attached to it, can be disposed of, and replaced with a new

one.

Fig. 12 shows a wound care device 120 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element that can be
attached to the skin of a patient, as well as a connection device 122 for the suctioning of fluid

media.

The wound-covering element features a window that can be opened 121, which is positioned on

the wound-covering element by means of a surrounding evacuable duct 123.

Fig. 13 shows a further embodiment of a gas-tight closure in the form of an adhesive seal.

Fig. 14 shows a wound care device 140 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element that can be
attached to the skin of a patient and a connection device (not shown) for the suctioning of fluid

media.

The wound-covering element features a window that can be opened 141, which can be attached

to the wound-covering element by means of a tongue and groove seal 142. Furthermore, a

surrounding rubber tube 143 is provided in the middle, which is compressed by
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the tongue and groove seal, producing a gas-tight closure. As an alternative to the rubber tube,

a rubber seal, a cork strip or something similar can be provided.

Furthermore, a hinge 144 is provided, which connects the window that can be opened on one
side with the wound-covering element, so that the latter can be folded back, but not be

removed entirely.

Fig. 15 shows a wound care device 140 for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element that can be
attached to the skin of a patient and a connection device (not shown) for the suctioning of fluid

media.

The wound-covering element features a window that can be opened 151, which can be attached
to the wound-covering element by means of a magnetic seal 152. Furthermore, a surrounding
rubber tube 153 is provided in the middle, which is compressed by the tongue and groove seal,
producing a gas-tight closure. As an alternative to the rubber tube, a rubber seal, a cork strip or

something similar can be provided.

Fig. 16a shows the arrangement of the invented wound care device with an absorption
element 160 with an elastic foil-like element 161 and/or an elastic cover 162 and a deep
wound 163 having exudate 165 in its wound base 164. Other than in Fig. 8, the cover 162 may
be an integral component of the foil-like element, at least in part - for example in the area facing
away from the wound. The elastic foil-like element 161 and/or the elastic cover 162 ensure that
when negative pressure is applied, the absorption element can be drawn to or pressed against

the
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wound base 164 (as indicated by the arrows), which is necessary especially with deep wounds in

order to establish contact with the exudate 85 that is to be absorbed.

Fig. 16b shows an arrangement similar to the one in Fig. 16a, but at a later moment in time, the
absorption element 160 has already absorbed large quantities of exudate. The elastic foil-like
element 161 and/or the elastic cover 162 ensures,

the latter are not opposed as a result of the expansion of the absorption element caused by the
fluid absorption. This ensures that the absorption element can develop its full absorption
capacity. At this time, the coupling facility 166 (and therefore the connected negative pressure
device (not shown)) may already be disconnected, or alternatively, the negative pressure device

is switched off and no longer applies a negative pressure.

It can also be provided that the application of a negative pressures only serves the purpose of
drawing the absorption element to the wound base 164 or pressing it against it in order to
establish contact with the exudate that is to be absorbed. As soon as this contact is established,

it can be provided that the vacuum device is detached or switched off.

A further embodiment can be seen in Fig. 17. In this embodiment, a foam material body is
devised, featuring a recess especially designed as a compartment for a negative pressure
source, for example a pump. Preferentially, a check valve (not shown) is placed in a continuous
opening 57. The aforementioned foam material body [sic] covered by the wound-covering

element (not shown).

Fig. 18 shows a cross-section through a frame 180 of a wound-covering element according to

the invention. The frame may consist, for example, of a foam material 181 which is laminated in
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a gas-tight base foil 182 and a gas-tight cover foil 183 laminated onto it. The former is the
contact surface to the patient’s skin, and may, for example, be coated with an adhesive, as
coated elsewhere herein [sic]. The latter forms the supporting surface for the window that can

be opened. Preferentially, it may be embodied in a disinfectable manner.

Figures 19 through 22 show concrete embodiments of the invented wound care device.

Fig. 19 shows a wound care device for the treatment of wounds by means of atmospheric
negative pressure in the wound region, comprising a wound-covering element 191 in the form
of a frame that can be attached to the skin of a patient via an underlying foil 194, for example by
means of a physiologically safe adhesive, in which the wound-covering element features a
window that can be opened 192 that is positioned on the wound-covering element by means of
a gas-tight closure - for example a low-adhesive silicone coating. The wound-covering element
[features], for example, a foam material or a spacer fabric laminated in a gas-tight material. The
window features a base layer that may feature a foam material or a spacer fabric, for example,
which is sealed by a gas-tight foil or coating. In addition, a pump 193 is shown, which is
connected to the wound care device via a connection device for the suctioning of fluid media.
The window that can be opened 192 features a recess in its material, which forms a

compartment for the pump 193.

The pump 193 is embodied so as to be detachable, as can be seen in Fig. 20.

Fig. 21 shows the wound care device in exploded view, with the wound-covering element 211 in

the form of a frame which can be attached to the skin of a patient via an underlying foil 214, for
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example by means of a physiologically safe adhesive. Also shown is the foam material or spacer

fabric 215 of the wound-covering element 211.

Fig. 21 also shows features [sic] the window that can be opened 212, which is positioned on the
wound-covering element by means of a gas-tight closure - for example a low-adhesive silicone
coating, as well as a foam material or spacer fabric 216 underlying the window that is sealed by

a gas-tight foil or coating.

In addition, the pump 213 connected to the wound care device via a connection device for the
suctioning of fluid media can be seen, as well as the recess in in [sic] the window, which forms a

compartment for the pump.

In addition, a wound contact lattice 217 is shown which may be positioned either (i) on the
wound-facing side, and may be positioned loosely inside the frame or connected to the frame,

or (ii) on the cover side.

Fig. 22 shows a further wound care device for the treatment of wounds by means of
atmospheric negative pressure in the wound region, in which the pump is embodied as a

manually operated pump.

It is to be understood that, if any prior art publication is referred to herein, such reference does
not constitute an admission that the publication forms a part of the common general knowledge

in the art, in Australia or any other country.

In the claims which follow and in the preceding description of the invention, except where the
context requires otherwise due to express language or necessary implication, the word
“comprise” or variations such as “comprises” or “comprising” is used in an inclusive sense, i.e. to
specify the presence of the stated features but not to preclude the presence or addition of

further features in various embodiments of the invention.
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Patent Claims

1. Wound care device for the treatment of wounds by means of atmospheric negative
pressure in the wound region, comprising a wound-covering element that can be
attached to the skin of a patient as well as a connection device for the suctioning of fluid
media, wherein the wound-covering element comprises a window that can be opened,
which window is arranged on the wound-covering element by means of a gas-tight
closure, whereby the device also comprises a wound exudate-extracting absorption
element which is surrounded by a sheath permeable to fluids comprises at least one
super-absorbing substance, whereby the device further comprises a wound contact
lattice which is positioned on the cover side for prevention of gel blocking, whereby the
wound contact lattice is a three-dimensional lattice made of synthetic material, a spacer

fabric, and/or a perforated foil.

2. Wound care device according to Claim 1, wherein said gas-tight closure is embodied in

the form of an interlocking seal.

3. Wound care device according to either one of the aforementioned Claims, wherein the
wound-covering element is preformed so as to correspond to the anatomic form of a

given body position

4, Wound care device according to any one of the aforementioned Claims, wherein the
wound-covering element is embodied such that it can move along with the movements

of the given body position.

5. Wound care device according to any one of the aforementioned Claims, wherein the

wound-covering element can be attached to the skin of a patient by means of an

adhesive material which is selected from the group containing
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e acrylic adhesive

e silicone

e hydrocolloid adhesives

e zink-oxide adhesive, and/or

e |atex adhesive

Wound care device according to any one of the aforementioned Claims, wherein the

absorption element also comprises a fleece containing cellulose fibers.

Wound care device according to any one of the aforementioned Claims, wherein in the
region of the connection device for the suctioning of fluid media there is a barrier that is

impassible to fluids.

Wound care device according to any one of the aforementioned Claims, wherein the

device also comprises a facility for the generation of atmospheric negative pressure.

Wound care device according to any one of the aforementioned Claims, wherein the
facility for the generation of atmospheric negative pressure is positioned immediately on

the wound care device.

Wound care device according to any one of the aforementioned Claims, wherein
between the facility for the generation of atmospheric negative pressure and the
wound-covering element or the absorption element that extracts the wound exudate

there is a coupling, a blocking valve, and/or a three-way valve.

Wound care device according to any one of the aforementioned Claims, wherein the

absorption element is surrounded by a cover that is permeable to fluids.

11267417_1 (GHMatters) P101591.AU



2014267236 26 Apr 2019

12.

13.

14.

15.

16.

17.

18.

19.

20.

-36-

Wound care device according to any one of the aforementioned Claims, wherein the

device also comprises a spacer.

Wound care device according to any one of the aforementioned Claims, wherein the

device also comprises a layer comprising a heavy metal or a salt containing one of these.

Wound care device according to claim 13, wherein the heavy metal is copper or silver.

Wound care device according to any one of the aforementioned Claims, wherein the

wound-covering element is impermeable to fluids and/or gases.

Wound care device according to any one of the aforementioned Claims, wherein the

wound-covering element is permeable to water vapors.

Wound care device according to any one of the aforementioned Claims, wherein the
pumping direction of the facility for the generation of atmospheric negative pressure is

reversible.

Wound care device according to any one of the aforementioned Claims, wherein said

window that can be opened comprises a non-elastic back panel.

Wound care device according to any one of the aforementioned Claims, wherein said

window that can be opened comprises an elastic back panel.

Wound care device according to any one of the aforementioned Claims, wherein said
window that can be opened comprises a back panel made of a plastic malleable

material.
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21. Application of a wound care device according to any one of the aforementioned Claims
for the purpose of treating wounds such as soft tissue defects, infected wounds post-
surgical debridement, lymphatic fistulae, sternal wound infections, thoracic wall ports,
pressure sores, venous ulcers, chronic wound healing disorders, radiation ulcers,
abdominal compartment syndrome, septic abdomen, enteral fistulae, and/or wounds
caused by one or several edemas, for fixing skin transplants, for wound conditioning,

and/or for post-operative care of sutures and incisions.

22. Application of a wound care device according to any one of Claims 1 to 20 in a wound

compression system.
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