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WINDOW DRESSINGS VIA HYBRID CASTING SHEETS

CROSS REFERENCES TO RELATED APPLICATIONS
{0001] This application claims priority from US provisional application serial No.

61/453,165 filed March 16, 2011

FIELD OF THE INVENTION

{0002] The present invention relates to improved wound dressings made from films
which are oxygen permeable, have high moisture vapor permeability but which are impermeable to
liguid water and bacteria. The invention relates to methods of producing such dressings and similar

products.

BACKGROUND OF THE INVENTION

{0003] Wound dressings made with composite layers of film and adhesive which have
high moisture vapor transmission rates are well known in the art. These dressings are made from films
which may be transparent and which have moisture vapor transmission rates of greater than 15 grams
per 100 square inches per 24 hours. These dressings are used in many applications and have an
advantage in that they are impervious to bacteria and liguid water but yet allow oxygen to penetrate the
dressing from the ambient atmosphere and allow moisture from the skin of the patient to escape from
beneath the dressing.

{0004] The operative body contact area of these dressings is made of continuous film,
that is, film which is not perforated or is not microporous. The adhesive coating which is applied to
these dressings also must have a moisture vapor transmission rate which is sufficient to allow the
complete dressing to have a moisture vapor transimission rate of at least 15 grams per 100 sqguare inches
per 24 hours.

{0005] in order to obtain the desired moisture vapor transmission rate, the dressings
are made from extremely thin films of polyurethane or of other polymeric materials which have the
desired muoisture vapor transmission properties. These films are extremely thin, typically less than 10

mils, and are very flexible, limp and flimsy because of their thinness. These characteristics allow the
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dressing to be applied to the varying contours of the human body but also create problems in the
application of the dressing to a patient. The dressings are manufactured with a release sheet covering
the adhesive surface of the dressing. The release sheet is removed from the dressing when the dressing
is applied to the patient. The thinness of the film and its flaxibility allows the film to turn over onto itself
during attempts to apply the film dressing to a patient. The film is similar in this property to
polyvinylidene chioride film household wrap. When a portion of the adhesive surface of the film touches
other portions of the adhesive surface, the film drassing sticks to itself and makes it extremely difficult
to separate the adhersd portions and then apply to the patient.

{00086] in order to overcome this problem, film dressings of this type are made with
adhesive-free tabs at opposite ends of the film. In some products there is a reinforcing member at the
tab ends to provide a grasping or holding surface 1o be used to apply the dressings to a patient. After the
dressing is applied, the adhesive-free tab end is cut off of the adhesive portion of the dressing with
scissors or by tearing the film. The use of scissors or tearing tends to leave a ragged or uneven adge on
the film dressing. This uneven edge tends to roll off the skin of the patient and, eventually, the entire
dressing may be inadvertently removed from the patient.

{0007] Most known manufacturing methods of producing these types of dressings
involve forming the thin polyurethane laver on a carrier or other surface. After formation of the
polyurethane layer, the carrier is removed and then the polyurethane layer is mated with one or more
other lavers to form the dressing. Although satisfactory, the use of such a carrier increases the
complexity and cost in manufacturing the dressings. And, in many instances, the carrier is discarded as
waste. As will be appreciated, this is undesirable.

{0008] in view of these and other disadvantages, a need exists for improved dressings

and methods of producing such dressings.

SUMMARY OF THE INVENTION

{0009] The difficulties and drawbacks associated with previously known products are
addressed in the present methods and resulting window dressings.

{0010] in one aspect, the prasent invention provides a method of producing a window
dressing. The method comprises providing a substrate and a support. The method also comprises
laminating the substrate and the support to form a casting assembly defining a support receiving face.
The method further comprises providing a polyurethane material. The method also comprises applying

the polyurethane material to the support receiving face to thereby form a polyurethane laver.
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Additionally, the method comprises providing adhesive and applying adhesive to the polyurethane layer
to thereby form an adhesive layer. The method also comprises providing a release material and
applying the release material on the adhesive laver. The method also comprises forming 8 window in
the casting assembly to thereby form the window dressing.

{0011} in another aspect, the invention provides a method of producing a window
dressing. The method comprises providing a support and providing a polyurethane materiall The
method also comprises applying the polyurethane material to the support to thereby form a
polyurethane layer. The method additionally comprises providing adhesive and applying adhesive to the
polyurethane layer to thereby form an adhesive layer. The method also comprises providing a release
material and applying the release material on the adhesive layer. The method also comprises providing
a substrate and laminating the substrate to the support to form a casting assembly. And, the method
comprises forming a window in the casting assembly to form the window dressing.

{0012] in another aspect, the invention provides a method of producing a dressing.
The method comprises providing a substrate, a support, a polyurethane material, an adhesive, and a
release material. The method also comprisas applying the polyurethane material to the support to form
a polyurethane layer. The method also comprises applving adhesive to the polyurethane layer to form
an adhesive layer. The method additionally comprises applying a release material on the adhesive layer.
And, the method comprises laminating the substrate to the support to thereby form the dressing.

{0013] in stilf ancther aspect, the present invention provides a window dressing
comprising a multilayer hybrid casting sheet defining a first face and an oppositely directed receiving
face, the casting sheet defining a window aperture. The window dressing also comprises a polyurethans
layer disposed on and in contact with the receiving face of the casting sheet. The window dressing also
comprises an adhesive layer disposed on and in contact with the polyurethane layer. The window
dressing also comprises a release layer disposed on and in contact with the adhesive layer. And, the
window dressing additionally comprises at least one welding bead extending between the polyurethans
layer and the casting sheet.

{0014] As will be realized, the invention is capable of other and different embodiments
and its several details are capable of modifications in various respects, all without departing from the
invention.  Accordingly, the drawings and description are to be regarded as illustrative and not

restrictive.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 is an exploded schematic view of a preferred embodiment window
dressing in accordance with the present invention.

{0016] Figure 2 is a schematic flow chart of a preferred embodiment method for
producing a window dressing in accordance with the invention.

{0037] Figure 3 is a schematic flow chart of another preferred embodiment method for
producing a window dressing in accordance with the invention.

{0018] Figure 4 is a schematic flow chart illustrating a preferred method of using a

preferred embodiment window drassing.

DETAILED DESCRIPTION OF THE EMBODIMENTS

{0039] The present invention relates to a “hybrid” or multilayer casting sheet and the
use of such hybrid sheet assemblias in wound dressings. A preferred multilayer casting sheet includes a
paper substrate and a polyethylene {PE) casting layer disposed on the paper substrate. The paper
provides rigidity and support for the assembly. And the polysthylene laver provides a suitable receiving
surface upon which a layer of polyurethane {PU} can be cast. Thus, a preferred embodiment window
dressing is formed by casting a thin polyurethane layer upon the polyethylene layer of the multilayer
casting sheet.

§0020] The present invention also relates to attaching the casting sheet, which is
preferably a multilayer hybrid casting sheet, to the polyurethane laver. Preferably, one or more regions
of the casting sheet are ultrasonicaily welded to the polyurethane layer. Preferably, the regions are
perimeter regions that extend arcund, or at least partially around, the window area of the casting sheet.
in addition to ar instead of ultrasonic welding, radio frequency {RF}) welding may be used. Upon welding,
one or more welding beads are formed between the casting sheet and the polyurethane layer.

{0021} in addition, the present invention also relates to methods of forming the
multilayer casting sheets, methods of forming window dressings using the multilayer casting sheets, and
methods of use involving the window dressings. These and other aspects are all described in greater
detail herein.

{0022] Referring to Figure 1, a preferred embodiment window dressing 10 in
accordance with the present invention is illustrated. The preferred dressing 10 comprises a hybrid
casting assembly 15 that includes a relatively stiff or rigid substrate 20 and a support layer 30 attached

thereto. Specifically, the substrate 20 of the casting assembly 15 defines a first face 24 and an
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oppositely directed second face 26. The support fayer 30 of the casting assembly 15 defines a first face
34 and an oppositely directed second face 36. The first face 34 of the support laver 30 is attached or
otherwise laminated to the second face 26 of the substrate 20 as described in greater detail herein.

{0023] One or more apertures are preferably formed in each of the substrate 20 and
the support layer 30 as described in greater detail herein. Preferably a single relatively large aperture is
formed in each of the layers 20 and 30. These apertures are illustrated in Figure 1 as apertures 22 and
32, formed in substrate 20 and support layer 30, respectively. Preferably, the apertures 22 and 32
formed in the layers 20 and 30, are aligned with one another to thereby provide a viewing window.
These aspects are described in greater detail herein. Optionally, cuts or perforations 25 and 35 may be
formed or otherwise included in each of the lavers 20 and 20, raspectively. Generally, the provision of
such cuts or perforations promotes bending and flexibility of the casting assembly 15 when the dressing
is contacted with a user and/or over a wound or other location. it will be appreciated that the dressing
10 can include cuts 25 and/or 35 in different arrangements and/or locations.

{0024] The substrate 20 may be formed from a wide range of materials. Generally, any
material that when used in the thicknesses described hersin imparts sufficient rigidity to the resulting
structure can be used. Preferred materials for the substrate 20 include, but are not limited to paper and
other cellulose-based materials, polyesters, polypropylenes, polyethylenes, and nonwoven materials. it
is also contemplated that when forming the substrate 20 from one or more polymeric materials such as
polyethylene, that foaming agent{s} could be utilized to provide a foamed structure. Most preferably,
the substrate 20 is formed from paper.

{0025] The support layer 30 may alsc be formed from a wide array of materials,
Generally, any polymeric material having suitable characteristics for receiving a polyurethane material
cast or otherwise applied thereto as described in greater detail herein, can be used for the support layer
30. A preferred material for the support layer 30 is polyethvlene. Polyethylene provides a flexible and
inexpensive support film having a suitable receiving surface upon which a laver of polyurethane can be
cast or otherwise disposed thereon.

{0026] The support layer 30 and the substrate 20 are attached or secured to one
another. Preferably, the layers are attached using adhesive or laminated by application of heat or other
energy. The thickness of the preferred embodiment casting assembly 15 ranges from about 1 mil to
about 60 mils {about 0.025 mm o about 1.5 mm), and preferably from about 1 mil to about 4 mils
{about 0.025 mm to about 0.102 mm). However, it will be appreciated that the invention includes

casting assemblies having thicknesses greater than or less than these values,
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{0027} Referring further to Figure 1, the preferred embodiment window dressing 10
also comprises a polyurethane layer 40 disposed along the support layver 30, As described in greater
detail herein, preferably the polyurethane layer 40 is formed immediately alongside and in contact with
the second face 36 of the support 36, Thus, a first face 44 of the polyursthane layer 40 is in contact with
and directed toward the second face 36 of the support 30. The polyurethane layer 40 is preferably
laminated to the second face 36 of the support layer 30. The lamination may be performed by various
tachniques. However, welding and preferably ultrasonic welding is utilized. These techniques arse
described in greater detail herein. After welding, a welding bead or other region of material interfacing
the adiacent layers is formed and exists in the resulting assembly. These welding beads exist only along
the regions of welding. The polyurethane layer 40 also defines a second face 46 which is oppositely
directed relative to the first face 44. The particular type of polyurethane that is used for laver 40 is
selected based upon the thickness of that layer and the characteristics and properties desired for that
layer. As previously noted, it is generally preferred that the polyursthane layer exhibit a moisture vapor
transmission rate of at lsast 15 grams per 100 square inches per 24 hours. The polyurethane layer is
also preferably transparent or substantially so. Typical thicknesses of this layer are from about 0.5 mil to
about 2 mil {{.013 mm to 0.05% mm) and preferably about 1 mit {8.025 mm).

{0028] The window dressing 10 additiocnally comprises an adhesive layer 50. The
adhesive layer 5C is disposed along the second face 46 of the polyurethane laver 40. The adhesive layer
50 defines a first face 54 and an oppositely directed second face 56, Preferably, the first face 54 of the
adhesive layer is in contact with the second face 46 of the polyurethane layer 40. The adhesive utilized
for the adhesive layer 50 can be any adhesive which has properties compatible with the window
dressing.

{0023] The window dressing 10 also comprises a release layer or liner 60. The release
layer 60 defines a first face 64 and an oppositely directed second face 66. The release layer 60 is
disposed along the adhesive layer 50 and preferably such that the first face 84 of the release laver 60
contacts the exposad, second face 56 of the adhesive layer 50. Generally, any conventional release
material having properties compatible with the window dressing 10 can be used for the release layer 80,

{0030] Generally, the preferred embodiment dressings are produced by one or more
operations in which the various materials used in the dressing are provided. Preferably, a substrate, a
support, g polyurethane material, an adhesive, and a release material are provided. The polyurethane
material is applied to the support to form a polyurethane layer. The adhesive is applied to the

polyurethane layer to form an adhesive layer. And, the release material is applied to the adhesive layer
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to form a release layer. At any phase in the method, the substrate is laminated preferably by ultrasonic
welding, to the support. A window or other aperture is cut or otherwise formed in the support and
substrate at any point in the process.

{0031 Figure 2 is a flowchart illustrating a preferred method 200 for producing the
preferred embodiment window dressing. The preferred method 200 comprises an operation 205 of
providing a suitable substrate such as paper. The method 200 also comprises an operation 210 of
providing a support such as a layer or film of polysthylene. In operation 215, the substrate and supports
are laminated to one another. The substrate can be attached to the support by lamination and/or by
application of heat and/or pressure. Welding can also be used to attach the substrate to the support.
Adhssive can alse he utilized to attach the substrate and the support togsther. The method 200 also
comprises an operation 220 in which a suitable polyurethane is provided. In operation 225, the
polyurethane is cast on an exposed face of the support. Preferably, the polyurethane is in a liguid or
flowable form and applied to an exposed face of the support. The polyurethane is applied to a desired
thickness and then dried or cured to a solid layer. The method 200 additionally comprises an operation
230 in which one or more suitabie adhesives are provided. in operation 235, the adhesive is applied to
an exposed face of the polyurethane to thereby form an adhesive layer. The preferred method 200 also
comprises an operation 240 in which one or more suitable release materials are provided. The refeass
material or release layer is applied onto the adhesive layer. in this operation shown as 245, a release
fayer is formed. The method 200 also comprises an operation in which a window is formed in the
assembly. This operation, designated as operation 250 in Figure 2, can be performed in a variety of
different manners. Generally, an aperture or viewing window is formed by cutting such as die cutting,
apertures in the substrate and support layer. A preferred embodiment window dressing is thus
produced.

{0032] Figure 3 iHlustrates another preferred embodiment method 300 for producing a
window dressing in accordance with the present invention. This preferred method 300 is similar to
previously described preferred method 200 except that the substrate is attached to the support after
casting of the polyurethane (PU} on the support. Thus, in the preferred method 200 of Figure 2, the
polyurethane is cast on the support after formation of the hybrid casting assembly. And in the preferred
method 300 of Figure 3, the polyurethane is cast on the support prior to formation of the hybrid casting
assembly. Thus, referring to Figure 3, operations 310, 315, 320, 325, 330, and 335, generally correspond
to previously described operations 220, 225, 230, 235, 240, and 245 of the method 200, respectively.

And, operation 305 generally corresponds to operation 210. Operation 340 generally corresponds to
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operation 205. Operation 345 generally corresponds to operation 215. And, operation 350 corresponds
to operation 250. A preferred embodiment window dressing is thus produced.

{0033] Figure 4 is a flowchart illustrating a preferred method 400 of using of the
preferred embodiment window dressings. The method 400 includes an operation 405 of identifying the
wound area to be addressed, i.e. covered, by the window dressing. it will be appreciated that this
operation may include identifying or otherwise locating a region on a user's body at which the dressing
is to be locatad. The method 400 also comprises an operation 410 of providing the window dressing. In
operation 415, the release liner, for example the release liner 60 of the preferred embodiment dressing
10 depicted in Figure 1, is removed. This operation exposes an adhsesive face. The method 400 also
comprises an operation 420 in which the dressing is positioned aver the wound or location of interest.
The exposed adhesive face {resulting from removal of the release layer) is directed toward the wound or
user's skin. The method 400 includes an operation 425 in which the adhesive layer of the dressing is
then contacted with the user's skin. in doing so, it is preferred to view the wound through the window
defined in the dressing. Once the dressing is appropriately positioned on the user's skin and/or location
of interest, and the dressing has been secured to the user's skin, the substrate and support layers are
then removed. This operation is depicted in Figure 4 as operation 430. After removal of the substrate
and support, the remaining lavers include a polyurethane layer positioned over the wound and
adhesively attached to the user's skin generally surrounding or adjacent to the wound or region of
interest.

{0034] Many other benefits will no doubt become apparent from future application
and development of this technology.

{0035] All patents, published applications, and articles noted herein are hereby
incorporated by reference in their entirety.

{0036] it will be understood that any one or more feature or component of one
embodiment described herein can be combined with one or more other features or components of
another embodiment. Thus, the present invention includes any and all combinations of components or
features of the embodiments described herein.

{0037] As described hereinabove, the present invention solves many problems
associated with previous type devices. However, it will be appreciated that various changes in the
details, materials and arrangements of parts, which have been herein described and illustrated in order
to explain the nature of the invention, may be made by those skilied in the art without departing from

the principle and scope of the invention, as expressed in the appended claims.
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WHAT IS CLAIMED 15

1. A method of producing a window dressing, the method comprising:

providing a substrate and a support;

laminating the substrate and the support to form a casting assembly defining a support
receiving face;

providing a polyurethane material;

applying the polyurethane material to the support receiving face to thersby form a
polyurethane layer;

providing adhesive;

applying adhesive to the polyursthane layer to thereby form an adhesive laver;

providing a release material;

applying the release material on the adhesive layer; and

forming a window in the casting assembly to thereby form the window dressing.

2. The method of claim 1 wherein laminating the substrate and the support is performed

by ultrasonic welding.

3. The method of claims 1-2 wherein the polyurethane layer exhibits a moisture vapor

transmission rate of at feast 15 grams per 100 square inches per 24 hours,

4. The method of claims 1-3 wherein the polyurethane has a thickness of from about 0.5

mil to about 2 mil.

5. The method of claim 4 wherein the polyurethane has a thickness of about 1 mil.

6. The method of claims 1-5 wherein the casting assembly has a thickness of from about 1

mil to about 60 mils.

7. The method of claim 6 wherein the casting assembly has a thickness of from about 1 mil

to about 4 mils.
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8. The method of claims 1-7 wherein the substrate is paper.

3. The method of claims 1-8 whersin the support is polysthylene.

i0. The window dressing produced by the method of claims 1-9.

il A method of producing a window dressing, the method comprising:

providing a support;

providing a polyurethane material;

applying the polyurethane material to the support to thereby form a polyurathane layer;
providing adhssive;

applying adhesive to the polyurethane layer to thereby form an adhesive layer;
providing a release material;

applying the release material on the adhesive layer;

providing a substrate;

laminating the substrate to the support to form a casting assembly; and

forming a window in the casting assembly to form the window dressing.

i2. The method of claim 11 wherein laminating the substrate and the support is performed

by ultrasonic welding.

i3 The method of claims 11-12 wherein the polyurethane layer exhibits a moisture vapor

transmission rate of at least 15 grams per 1060 square inches per 24 hours.

i4. The method of claims 11-13 wherein the polyurethane has a thickness of from about 0.5

mil to about 2 mil.

is. The method of claim 14 wherein the polyurethane has a thickness of about 1 mil

i6. The method of claims 11-15 wherein the casting assembiy has a thickness of from about

1 mil to about 60 mils.

10
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i7. The method of claim 16 wherein the casting assembly has a thickness of from about 1

mill to about 4 mils.

i8. The method of claims 11-17 wherein the substrate is paper.

i9. The method of claims 11-18 wherein the support is polyethylene.

20. The window dressing produced by the method of claims 11-19.

1. A method of producing a dressing, the method comprising:

providing a substrate, 3 support, a polyurethane material, an adhesive, and a release material;
applying the polyurethane material to the support to form a polyurethane layer;

applving adhesive to the polyursthane layer to form an adhesive layer;

applying a release material on the adhesive layer; and

laminating the substrate to the support to thereby form the dressing.

22. The method of claim 21 wherein laminating the substrate and the support is performed

by ultrasonic welding.

23, The method of claims 21-22 further comprising:

forming a window in the substrate and the support.

24, The dressing produced by the method of claims 21-23.

25. A window dressing comprising:

a muitilayer hybrid casting sheet defining a first face and an oppositely directed receiving face,
the coating sheet defining a window aperture;

a polyurethane layer disposed on and in contact with the receiving face of the casting sheet;

an adhesive layer disposed on and in contact with the polyurethane layer;

a refease layer disposed on and in contact with the adhesive layer; and

at least one welding bead extending between the polyurethane laver and the casting sheet.

11



WO 2012/125530 PCT/US2012/028719

26. The window dressing of claim 25 wherein the casting sheet includes a substrate and a

polymeric support.

37. The window dressing of claim 26 wherein the welding bead extends betwsen the

polyurathane layer and the polymeric support.

28. The window dressing of cdaims 26-27 wherein the polymeric support includes

polyethylenes,

12
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