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Claim
1. A sterile wound dressing which is readily
available for application to a deep wound comprising:

(a) a hydrogel layer having an upper surface
and a lower surface, said hydrogel layer being
correspondingly sized to fill the cavity of said deep
wound; and

(b) a dressing removal layer disposed between
said upper surface and said lower surface of said hydrogel
layer, said dressing removal layer extending outwardly from
said hydrogel layer so as to form a pull tab which
facilitates removal of said wound dressing as a single
piece from said deep wound.

5. A wound dressing as claimed in any preceding

claim wherein said hydrogel layer is an agueous mixture
comprising:

(a) from 0% to 90% by weight rolyhydric
alcohol;

(b) from 6% to 60% by weight
isophoronediisocyanate terminated prepolymer;

(c)

based diamine;

(4)

from 4% to 40% by weight polyethylene oxide

up to 2% by weight sodium chloride; and

. /2
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(e) the balance water.

13. A method of using a wound dressing comprising the
steps of:

(a) providing a sterile wound dressing for a
deep wound comprising a hydrogel layer having an upper
surface and a lower surface, said hydrogel layer being
correspondingly sized to fill the cavity of said deep
wound, and a dressing removal layer disposed between said
upper surface and said lower surface of said hydrogel
layer, said dressing removal layer extending outwardly from
said hydrogel layer so as to form a pull tab which
facilitates removal of said hydrogel layer as a single
piece from said deep wound;

(b) disposing said wound dressing in said deep
wound, whereby said wound dressing product substantially
£ills the cavity of said deep wound; and

(c) removing said wound dressing product from

said deep wound by pulling said pull tab of said dressing
removal layer.
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Invention Title: WOUND DRESSING FOR DEEP WOUNDS.

The following statement is a full description of this

invention, including the best method of performing it known

to me/us:
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WOUND DRESSING FOR DEEP WOUNDS
Background of the Invention

The present invention generally relates to wound
dressings and, more particularly, to a wound dressing for deep
wounds comprising a hydrogel layer and a dressing removal layer
disposed therein.

Secreting skin wounds, such as decubitus ulcers and
open surgical wounds, have long presented a medical challenge in
keeping such wounds sterile and relatively dry. The accumulation
of wound exudate, such as blood, pustulation, and other wound
fluids, in wound crevices promotes growth of bacteria and crusted
organisms which cause infection and delay the healing process.
Such wound exudate may also cause maceration of tissue adjacent
the wound and support infection thereof. However, since it is
often desirable to allow a wound to heal in a slightly "moist" or
occlusive state which is believed to accelerate healing, excess
wound exudate must be removed. If excess wound exudate remains
on a wound, a "blister" of exudate can form under the wound
dressing which is not only unsightly, but also may cause the
dressing to leak, thereby defeating the aim of sterility.
However, existing methods of aspiration can lead to wound
infection or can destroy sterility. Additionally, it is not
desirable to remove all the exudate as that would result in a
"dry" wound resulting in a slower healing process.

The art is replete with wound and/or surgical dressings
for treating skin lesions, such as decubitus ulcers and open
surgical wounds. For example, Mason, Jr. et al, U.S. Patent No.
4,393,048, disclose a hydrogel wound treatment composition which
dries to a powder after it is introduced into an open, draining
wound to absorb wound exudate. However, dry hydrogel
deteriorates as the wound fluids are absorbed resulting in
lumping and uneven application. Additionally, such deteriorated
lumps are difficult to remove from a wound site without damaging
new cell tissue at the wound site. Furthermore, the progress of
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wound healing cannot be determined without removing, at least
partially, the wound dressing from the wound site.

Aqueous moisture absorbing materials, such as a
hydrogel material with a polyethylene glycol liquid curing agent
as disclosed in Spence, U.S. Patent No. 4,226,232, are easier to
remove from the wound site, but cannot be sterilized by
irradiation due to the formation of free radicals within the
aqueous material. Another aqueous absorbing material used to
absorb wound exudate is an hydrophilic polymer as disclosed in
Rawlings et al, U.S. Patent No. 4,657,006. Rawlings et al
disclose a wound dressing which comprises a hydrophilic polymer
having moisture and vapor permeability characteristics. However,
a problem with the Rawlings et al wound dressing is that the
wound exudate absorbed by the hydrophilic polymer hardens or
solidifies the polymer, allowing pockets to develop between the
polymer and the wound, thereby providing an excellent environment
for bacteria proliferation.

Nor are existing wound dressings conducive for healing
extremely deep wounds. It is not uncommon for certain deep
wounds to extend down to the bones or tendons. These types of
wounds are typically characterized as stage 3 or stage 4 wounds.
The most severe wounds in terms of depth are characterized as
stage 4 wounds. However, known wound dressings do .not facilitate
such deep wounds as exemplified by the wound dressings in Mason,
Jr. et al, Spence, and Rawlings et al which are designed for
treating surface wounds. Moreover, existing filler gel packs
used to temporarily £ill such deep wounds break apart in
fragments upon removal from the wound. These filler gel packs
are also difficult to wash out from the healing wound since there
is a tendency for the filler material to adhere to the new cell
tissue forming on the surface of the wound.

Accordingly, there is a need for a wound dressing
especially conducive for deep wounds. There is also a need for a
wound dressing for a deep wound which may be precut, sterilized,
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and readily available for application to a draining wound
and which contains an exudate absorbing composition.
Finally, there is a need for a wound dressing for a deep
wound which may be removed neatly as a single piece without

5 adhering to the new cell tissue of the wound.

Summary of the Invention

The present invention meets the aforementioned
needs by providing a wound dressing for a deep wound which
may be characterised as a stage 3 or stage 4 wound which

10 contains an exudate absorbing composition and which can be
removed neatly without adhering to the new cell tissue in
the wound.

According to the present invention there is

provided a sterile wound dressing which is readily

15 available for application to a deep wound comprising:

(a) a hydrogel layer having an upper surface
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and a lower surface, said hydrogel layer being

. correspondingly sized to £ill the cavity of said deep

; wound; and

’ 20 .(b) a dressing removal layer disposed between
said upper surface and said lower surface of said hydrogel

layer, said dressing removal layer extending outwardly £rom

. said hydrogel layer so as to form a pull tab which
:SE facilitates removal of said wound dressing as a single
:oﬂg 25 piece from said deep wound.
seeaet In accordance with one aspect of the present

(3 invention, the wcund dressing comprises a hydrogel layer
having an upper surface and a lower surface which is
correspondingly sized to £ill the cavity created by the

30 deep wound. The wound dressing further comprises a
dressing removal layer disposed between the upper surface
and the lower surface of the hydrogel layer. The dressing
removal layer extends outwardly from the hydrogel layer so
as to form a pull tab which facilitates removal of the
hydrogel layer from the deep wound. In another aspect of

the invention, a wound dressing product which includes the
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wound dressing in a tray correspondingly sized with the
wound and a protective cover layer for sterility purposes
ig provided. The hydrogel layer comprises an aqueous
mixture of polyhydric alcohol, isophoronediisocyanate
terminated prepolymer, polyethylene oxide based diamine and
sodium chloride. The dressing removal layer is made from a
material selected from the group consisting of scrim,
fabrics, fiber nettings and combinations thereof.

In accordance with yet another aspect of the
present invention, a method of using the wound dressing is
provided. The method of using comprises the step of

providing a wound dressing for a deep wound including a

hydrogel layer being correspondingly 4
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sized to fill the cavity of the deep wound, and a dressing
removal layer disposed within the hydrogel layer. The dressing
removal layer extends outwardly to form the pull tab which
facilitates removal of the hydrogel layer from the deep wound.
The method further compfises the steps of disposing the wound
dressing in the deep wound, whereby the wound dressing product
substantially fills the cavity of the deep wound, and removing
the wound dressing product from the deep wound by pulling the
pull tab of the dressing removal layer. Preferably, the wound
dressing is removed as a single piece 8o as to minimize the
destruction of the new cell tissue found in a healing deep wound.
In accordance with ye&t another aspect of the invention,
a method of making the wound dressing is provided. The method of
making comprises the steps of providing a tray for forming and
storing the wound dressing, and pouring a first layer of a liquid
hydrogel into the tray. The method further comprises the step of
placing a dressing removal layer onto the first layer of liquid
hydrogel such that the dressing removal layer extends outwardly
from the first layer so as to form the pull tab. Next, the
method includes the step of pouring a second layer of the liquid
hydrogel onto the dressing removal layer so that the first layer
and the second layer are correspondingly sized to £ill the cavity
of a deep wound. In an alternative method, the dressii.y removal
layer may be disposed within the hydrogel layer by elevating it
at the desired height within the tray. Thereafter, the liquid
hydrogel may be poured into the tray through the dressing removal
layer until the tray is filled to the desired level. The final
step in either method involves allowing the liquid hydrogel to
cure, thereby forming a solid wound dressing. The method may
include ihe step of placing a protective cover layer over the

tray in oxder to form a wound dressing product ready for
commercial sales.
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Accordingly, it is an object of the present
invention to provide a wound dressing especially conducive
for deep wounds; to provide a wound dressing for a deep
wound which may be precut, sterilized, and be readily
available for application to draining deep wound; to
provide a wound dressing which contains an exudate
absorbing composition; and to provide a wound dressing for
a deep wound which may be removed neatly as a single piece
without adhering to the new cell tissue being formed in the
deep wound.

The present invention will now be described by
way of a description of one embodiment. This embodiment
will be described by way of example with reference to the
following drawings in which

Fig. 1 is an exploded perspective view of the
wound dressing 10 for the wound W of the patient P;

Fig. 2 is a perspective view of the wound
dressing 10 disposed in the wound W;

Figs. 3A-3C are schematic views of the wound
dressing 10 as it is prepared in accordance with the
invention;

Fig. 4 is a schematic view of the wound dressing
product 50 containing the wound dressing 10 in accordance
with the invention;

Fig. 5 is an exploded perspective view of another
embodiment 50 of the wound dressing 10 in accordance with
the invention; and

Fig. 6 is a perspective view of the wound
dressing 50 disposed in the wound W.

Detailed Description of the Preferred Embodiment

The present invention relates to a wound dressing
10 for application to a deep wound W on a patient P. A
perspective view of the wound dressing 10 is illustrated in
Fig. 1. The wound dressing 10 generally comprises a
hydrogel layer 12 and a dressing removal layer 14. The
hydrogel layer 12 has an upper
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surface 16 and a lower surface 18 which define the thickness of
the hydrogel layer 12. The thickness of the hydrogel layer 12 is
sufficient enough to £ill the cavity created by the wound W. The
wound W is relatively deep and may be characterized as a stage 3
or stage 4 wound. A deep wound characterized as a stage 3 or
stage 4 wound is an extremely deep wound extending well below the
surface of the skin. For example, a stage 4 wound extends down
to the bones and tendons and may have a depth ranging from 16 cm
to 18 cm. The present invention provides the wound dressing 10
which is especially conducive for such deep wounds.

The dressing removal layer 14 includes a pull tab 20 to
facilitate removal of the wound dressing 10 from the wound W.

The tab 20 extends outwardly from the hydrogel layer 12 so as to
provide a means for pulling the wound product 10 out from the
wound W. It should be understood that the dressing removal layer
14 may be positioned at any depth within the hydroéel layer 12.
Preferably, the dressing removal layer 14 is at a depth such that
the entire wound dressing 10 can be removed from the wound W as a
single piece by pulling the tab 20. Additionally, the actual
size of the dressing removal layer 14, as disposed within the
hydrogel layer 12, is sufficient to facilitate removal of the
hydrogel layer 12 from the wound W. Preferably, the wound
dressing 10 is removed as a single piece rather than in
fragmental pieces. Removal of the wound dressing 10 as a single
piece is more conducive for the healing process since destruction
cf the new cell tissue forming in the wound W is minimized as the
wound dressing 10 is removed.

The removal of the wound dressing 10 from a wound W
characterized as a stage 4 wound is facilitated further by the
preferred hydrogel composition used to form the hydrogel layer
12. In that regard, the preferred hydrogel layer 12 comprises an
aqueous mixture of polyhydric alcohol, isopnoronediisocyanate
terminated prepolymer, polyethylene oxide based diamine and
sodium chloride. Preferably, the polyhydric alcohol is selected
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from the group consisting of polypropylene glycol, polyethylene
glycol and glycerine. By forming the hydrogel layer 12 from the
aforementioned aqueous mixture, the wound dressing 10 remains
intact as it absorbs wound exudate from the wound W.
Furthermore, the hydrogel layer 12 does not adhere or stick to
the wound W which allows for easy removal of the wound dressing
10. Additionally, the biocompatibility of the hydrogel layer 12
within the wound W is extremely favorable. Such characteristics
are especially important for deep wounds characterized as stage 3
and stage 4 wounds.

A more preferred hydrogel composition for the hydrogel
layer 12 comprises an aqueous mixture including from about 0% to
about 90% by weight polyhydric alcohol; from about 6% to about
60% by weight isophoronediisocyanate terminated prepolymer; from
about 4% to about 40% by weight polyethylene oxide based diamine;
up to about 2% by weight sodium chloride; and the balance water.
A most preferred hydrogel composition for forming the hydrogel
layer 12 comprises an aqueous mixture having from about 15% to
about 30% by weight polypropylene glycol; from about 8% to about
14% by weight isophoronediisocyanate terminated prepolymer; from
about 5% to about 10% by weight polyethylene oxide .based diamine;
and up to about 1% by weight sodium chloride; and the balance
water. Most preferably, the polyurethane hydrogel material
comprises: (a) from about 16% to 17% by weight polypropylene
glycol; (b) from about 10% to 12% by weight isophoronedi-
isocyanate terminated prepolymer; (c) from about 7% to 9% by
weight polyethylene oxide based diamine; (d) about .5% to 1% by
weight sodium chloride; and (e) the balance water.

The isophoronediisocyanate terminated polymer is
preferably based on polyols containing more than about 40%
polyethylene oxide and having an isocyanate content of about 3%
by weight. The molecular weight is preferably in a range from
1500-8000 and most preferably. from about 4000 to 5000. The
molecular weight of the polyethylene oxide based diamine is
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preferably in a range from about 200 to 6000 and most preferably,
about 2000. Those skilled in the art will appreciate that all of
the constituents with the preferred ' ydrogel material may be
readily synthesized or purchased commercially. The
aforementioned preferred hydrogel compositions provide a wound
dressing 10 having the desired properties of excellent
biocompatibility and absorption of exudate properties without
adhering to the wound W. However, other materials having such
characteristics, including but not limited to the aforementioned
hydrogel compositions, may be used to form the hydrogel layer 12
in accordance with the present invention.

The dressing removal layer 14 is preferably made from a
material selected from the group consisting of scrim, fabrics,
fiber nettings and combinations thereof. However, the material
used to form the dressing removal layer 14 may include any
material which can be characterized as £lexible, non-toxic to the
human body, and capable of adhering to the hydrogel layer 12,
even after a substantial amount of wound exudate has been
absorbed into the wound dressing 10. The material must be
flexible so as to allow the tab 20 to be pulled away from the
surface of the skin. It is preferable to use a non-toxic
material to eliminate or minimize the likelihood of toxic
« isoning through the skin or directly in the wound W.
Additionally, the material must have the ability to adhere to the
hydrogel layer 12 even when exposed to a substantial amount of
wound exudate in order to permit the removal of the wound
dressing 10. Therefore, any material in addition to the
aforementioned materials may be used in accordance with the
invention. Most preferably, the dressing removal layer is made
from a fabric such as textured polyester or a scrim material,
bcth of which are commercially available.

The wound dressing 10 includes the hydrogel layer 12
having the dressing removal layer 14 disposed therein between the
upper surface 16 and the lower surface 18 of the wound dressing
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10. As can be seen in Fig. 1, the dressing removal layer 14
extends outwardly from a first side 22 of the hydrogel layer 12
to form the tab 20. It should be understood that it is possible
to have a second tab (not shown) extending from a second side 24
of the hydrogel layer 12 to provide an additional means for
removing the wound dressing 10 from the wound W.

The present invention also relates to a method of using
the wound dressing 10 as illustrated in Figs. 1-2. The first
step of the method of using the wound dressing 10 is illustrated
in Fig. 1. The first step provides the wound dressing 10 which
is adapted for the wound W such that the hydrogel layer 12 is
correspondingly sized to fill the cavity thereof. Additionally,
the dressing removal layer 14 includes the tab 20 to facilitate
removal from the wound W. As best seen in Fig. 2, the wound
dressing 10 is disposed into the wound W of the patient P,
whereby the wound dressing 10 substantially £ills the cavity
created by the wound W. After the healing process has progressed
sufficiently, the wound dressing 10 is removed from the wound W
by pulling the tab 20. Preferably, the wound dressing 10 is
removed neatly as a single piece, thereby minimizing the
destruction of the healing wound. The exact time at which the
wound dressing 10 is removed from the patient P is determined by
the attending medical persomnel. It should be appreciated,
however, that the healing process of the wound W i¢ accelerated
by the use of the wound dressing 10.

The present invention also relates to a method of
making the wound dressing 10 and a wound dressing product 50 as
illustrated in Fig. 4. Figs. 3A-3C illustrate a sequential
method of making the wound dressing 10 in accordance with the
invention. The first step of the method is illustrated in Fig.
3A wherein a tray 30 is provided for forming and storing the
wound dressing 10. A first layer 32 of the preferred hydrogel
composition in the liquid phase is poured into the tray 30 from a
nozizle 34 or a )runctionally similar apparatus. The tray 30 will
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have a size large enough to fill the cavity of most wounds found
on the patient P. BAlternatively, the tray 30 may have a series
of sizes corresponding to a variety of wound dimensions. It
should be understood that the wound dressing 10 may be cut or
skived to the size of the particular wound W found on the patient
P. Further, the tray 30 may be formed from any compatible
material. Preferably, the material is selected from the group
consisting of polystyrene, silicon-coated polystyrene and
polyethylene.

As shown in Fig. 3B, the dressing removal! layer 14 is
placed on the first layer 32 such that the dressing rémoval layer
14 extends from the first layer 32 to form the pull tab 20. As
discussed above, it should be understood that the size and
location of the dressing removal layer 14 may vary in accordance
with the invention. The liquid hydrogel in the first layer 14
permeates through the interstices of the dressing removal layer
14, thereby adhering the dressing removal layer 14 securely to
the first layer 32. A second layer 36 of the preferred hydrogel
composition in the liquid phase is poured from the nozzle 34 onto
the dressing removal layer 14 as illustrated in Fig. 3C. The
liquid hydrogel from the second layer 36 permeates through any
remaining interstices down into the first layer 32 such that the
second layer 36 adheres to the dressing removal layer 14. In an
alternative method, the dressing removal layer 14 may be elevated
within the tray 30 and thereafter, the liquid hydrogel is poured
into the tray 30 through the interstices of the dressing removal
layer 14 until the tray 30 is filled. In both of the
aforementioned methods, the preferred hydrogel composition is
then allowed to cure. More specifically, the cure time for the
preferred hydrogel composition is in a range from approximately 6
minutes to approximately 8 minutes. However, it should be
understoud that the exact cure time will depend upon the
particular hydrogel constituents used and their relative
compositions.
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Fig. 4 illustrates the wound dressing product 50 which
includes the wound dressing 10 in accordance with the invention.
After the first layer 32 and the second layer 36 have solidified,
a protective cover layer 40 is placed over the tray 30.
Preferably, the protective cover layer 40 is made firom a material
selected from the group consisting of synthetic polymers, foils
and polymer-foil lawinates. Those skilled in the art will
appreciate that the : >tective cover layer 40 may be formed from
other materials without departing from the scope of the
invention. The protective cover layer 4C is adhered to the tray
with an adhesive 42 applied around at least a portion of the
periphiry of the tray 30. The adhesive 42 may be formed from auy
adhesive materials capable of adhering the protective cover layer
40 to the tray 30 yet permit the easy removal of the protective
cover layer 40 as shown in Fig. 4. Many adhesives of this
character are commercially available.

The particular size of the wound dressing product 50
may vary significantly in view of the multitude of possible wound
sizes which may be found on the patient P. However, as discussed
above, the aggregate thickness of the wound dressing 10, as
contained in the wound dressing product 50, is sufficient to £ill
the cavity of a stage 3 or stage 4 wound. Accordingly, the wound
dressing 10 preferably has a thickness in range from
approximately 1 cm to 18 cm. The length and width of the wound
dressing 10 will correspond to the size of the wound W. If the
dimensions of the wound dressing 10 are not exact after removal
from the tray 30, the wound dressing 10 may be cut or skived so
as to be correspondingly sized with the wound W on the patient P.

Referring now to Fig. 5, yet another embodiment 50 of a
wound dressing in accordance with the invention is illustrated.
The wound dress.ng 50 is substantially identical in all respects
to the wound dressing 10, except that the wound dressing 50 does
not include the pull tab 20. Rather, the wound dressing 50 is
removed from the wound W by any means which will separate the
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wound dressing 50 from the wound W without causing substantial
damage to the healing wound. For example, medical personnel may
use a pair of tweezers or similar device to carefully remove the
wound dressing 50 from the wound W. It should be understood that
the wound dressing 50 may be made in accordance with any of the
methods described above with respect to the wound dressing 10.
Those skilled in the art will appreciate that the dressing
removal layer 14 provides support for the hydrogel layer 12 and
may be positioned at any depth within the wound dressing 50.

Fig. 6 illustrates the wound dressing 50 while disposed
in the wound W of the patient P. Ag seen in Fig. 6, it is
preferable for at least a portion of the hydrogel layer 12 to
extend slightly above the surface of the skin of the patient P so
as to facilitate removal of the wound dressing 50 from the wound
W. The wound dressing 50 is especially easy to size to the shape
of the wound W since it does not include the pull tab 20. For
example, the wound dressing 50 may be packaged in the form of a
sheet or similar configuration and then, cut or skived o6 the
shape of the wound W found on the patient P. Of course, a wide
variety of other forms of packaging of the wound dressing 50 may
be contemplated by those skilled in the art without departing
from the scope of the invention. It should be understood that
all of the aforedescribed materials used in the wound dressing 10
are employed in the wound dressing 50, as well.

Having thus described the invention in detail by way of
reference to the preferred embodiments, it will be apparent that
other modifications and variations are possible without departing
from the scope of the appended claims. For example, the dressing
removal layer 14 may have a different size and may be positioned
elsewhere within the wound dressing product 10 as compared to the
dressing removal layer 14 shown in Figs. 1-4.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A sterile wound dressing which is readily
available for application to a deep wound comprising:

(a) a hydrogel layer having an upper surface
and a lower surface, said hydrogel layer being
correspondingly sized to £ill the cavity of said deep
wound; and

(b) a dressing removal layer disposed between
said upper surface and said lower surface of said hydrogel
layer, said dressing removal layer extending outwardly £from
said hydrogel layer so as to form a pull tab which
facilitates removal of said wound dressing as a single
piece from said deep wound.

2. A wound dressing as claimed in claim 1 wherein
said dressing removal layer is made from a material
comprising fabrics or fiber nettings or scrim or
combinations thereof.

3. A wound dressing as claimed in claim 1 or 2
wherein said dressing removal layer is made from a textured
polyester.

4. A wound dressing as claimed in claim 1 wherein

said dressing removal layer is removed as a single piece.

5. A wound dressing as claimed in any preceding
claim wherein said hydrogel layer is an agqueous mixture
comprising:

(a) from 0% to 90% by weight polvhydric
alcohol;

(b) from 6% to 60% by weight
isophoronediisoc¢yanate terminated prapolymer;

(c) from 4% to 40% by weight polyethylene oxide
based diamine;

(d) up to 2% by weight sodium chloride; and
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(e) the balance water.

6. A wound dressing as claimed in claim 5 wherein
said polyhydric alcohol is polypropylene glycol,
polyethylene glycol or glycerine.

5 7. A wound dressing as claimed in any preceding
claim wherein said hydrogel layer is an aqueous mixture
comprising:

(a) from 15% to 30% by weight polyhydric
alcohol;
10 (b) from 8% to 14% by weight
isophoronediisocyanate terminated prepolymer;
(c) from 5% to 10% by weight polyet. ylene oxide

based diamine;

(d) up to 1% by weight sodium chloride; and

®e
o
e o
.
oo esve oo

. 15 (e) the balance water.
?': 8. A sterile wound dressing for a deep wound
creees comprising:

.(a) a hydrogel layer having an upper surface and
a lower surface, said hydrogel layer being correspondingly
o oo 20 sized to £ill the cavity of said deep wound; and
: (b) a dressing removal layer disposed between
said upper surface and said lower surface of said hydrogel
layer which facilitates removal of said wound dressing as a

single piece from said deep wound.

25 9. A wound dressing as claimed in claim 8 wherein
said dressing removal layer is made from a material
comprising fabrics or fiber nettings or scrim or

combinations thereof.

10. A wound dressing as claimed in claim 8 or 9
30 wherein said hydrogel layer is an aqueous mixture
comprising:

(a) from 0% to 90% by weight polyhydric alcohol;
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(b) from 6% to 60% by weight
isophoronediisocyanate terminated prepolymer;

(c) from 4% to 40% by weight polyethylene oxide
based diamine;

(d) up to 2% by weight sodium chloride; and

(e) the balance water.

11. A wound dressing as claimed in claim 10 wherein
said polyhydric alcohol is polypropylene glycol,
polyethylene glycol or glycerine.

12. A wound dressing as claimed in zay one of claims
8 to 11 wherein said hydrogel layer is an aqueous mixture
comprising:

(a) from 15% to 30% by weight polyhydric
alcohol;

(b) from 8% to 14% by weight
isophoronediisocyanate terminated prepolymer;

(¢) from 5% to 10% by weight polyethylene oxide
based diamine;

.(d) up to 1% by weight sodium chloride; and

(e) the balance water.

13. A method of using a wound dressing comprising the
steps of:

(a) providing a sterile wound dressing for a
deep wound comprising a hydrogel layer having an upper
surface and a lower surface, said hydrogel layer being
correspondingly sized to fill the cavity of said deep
wound, and a dressing removal layexr disposed between said
upper surface and said lower surface of said hydrogel
layer, said dressing removal layer extending outwardly from
said hydrogel layer so as to form a pull tab which
facilitates removal of said hydrogel layer as a single
piece from said deep wound;

(b) disposing said wound dressing in said deep
wound, whereby said wound dressing product substantially
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fills the cavity of said deep wound; and

(c) removing said wound dressing product from
said deep wound by pulling said pull tab of said dressing
removal layer.

14. A method of using a wound dressing as claimed in
claim 13 wherein said step of providing a wound dressing
product includes providing a wound dressing product having
a hydrogel layer comprising an aqueous mixture of
polyhydric alcohol, isophoronediisccyanate terminated
prepolymer, polyethylene oxide based diamine and sodium
chloride.

15. A method of using a wound dressing as claimed in
claim 13 or 14 wherein said step of removing said wound
dressing from said deep wound includes the step of removing
said wound dressing substantially as a single piece.

16. A method of making a wound dressing product for a
deep wound comprising the steps of:
(a)

said wound dressing;

providing a tray for forming and storing

(b) pouring a first layer of a liquid hydrogel
into said tray;

(c¢) placing a dressing removal layer onto said
first layer of liquid hydrogel, said dressing removal layer
extending outwardly from said first layer so as to form a
pull tab;

(d) pouring a second layer of said liquid
hydrogel onto said dressing removal layer so that said
first layer and said second layer are correspondingly sized
to £ill the cavity of said deep wound; and

(e) allowing said liquid hydrogel to cure,
thereby forming & solid wound dressing product.

17. A method of making a wound dressing product as
claimed in claim 16 which further includes the step of
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placing a protective cover layer over said tray.

18. A method of making a wound dressing product as
claimed in claim 17 wherein said step of placing a
protective cover layer includes placing a protective cover
layer that is made from a material of synthetic polymers,

foils or polymer-foil laminates.

19. A method of making a wound dressing product as
claimed in any one of claims 16 to 18 wherein said step of
placing a dressing removal layer includes placing a
dressing removal layer made from a material comprising

fabrics, fiber nettings or combinations thereof.

20. A method of making a wound dressing product as
claimed in any one of claims 16 to 19 wherein said liquid
hydrogel in said step of pouring a first layer of a liquid
hydrogel is an aqueous mixture comprising:

(a) from 0% to 90% by weight polyhydric
alcohol;
(b) from 6% to 60% by weight

isophoronediisocyanate terminated prepolymer;

-

(c¢) from 4% to 40% by weight polyethylene oxide
based diamine;
(d) up to 2% by weight sodium chloride; and

(e) the balance water.

21. A method of making a wound dressing product for a
deep wound comprising the steps of:

(a) providing a tray for forming and storing
said wound Aressing;

(b) elevating a dressing removal layer at a
predetermined height within said tray, said dressing
removal layer extending outwardly from said tray so as to
form a pull tab;

(c) £illing said tray with a liquid hydrogel
suith that said liqus§d hydrogel flows through said dressing
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removal layer; and
(d) allowing said liquid hydrogel to cure,

thereby forming a solid wound dressing product.

22. A method of making a wound dressing product as
claimed in claim 21 wherein said liquid hydrogel in said
step of filling said tray with a liquid hydrogel is an
agqueous mixture comprising:

(a) from 0% to 90% by weight polyhydric alcohol;

(b) from 6% to 60% by weight
isophoronediisocyanate terminated prepolymer;

(c) from 4% to 40% by weight polyethylene oxide
based diamine;

(d) up to 2% by weight sodium chloride; and

(e) the balance water.

23. A wound dressing product for a deep wound
comprising:

(a) a tray for forming and storing said wound
dressing;

.(b) a hydrogel layer having an upper surface and
a lower surface disposed in said tray, said hydrogel layer
being correspondingly sized to £ill the cavity of said deep
wound;

(c) a dressing removal layer disposed between
said upper surface and said lower surface of said hydrogel
layer, said dressing removal layer extending outwardly from
said hydrogel layer so as to form a pull tab which
fat ilitates removal of said hydrogel layer from said deep
wound; and

(d) a protective cover layer over said tray for
preventing contaminants from contacting said hydrogel

layer.

24. A wound dressing product as claimed in claim 23
wherein said hydrogel layer is an aqueous mixture

comprising:
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(a) from 0% to 90% by weight polyhydric alcohol;

(b) from 6% to 60% by weight
isophoronediisocyanate terminated prepolymer;

(c) from 4% to 40% by weight polyethylene oxide
based diamine;

(d) up to 2% by weight sodium chloride; and

(e) the balance water.

25. A wound dressing product as claimed in claim 23
or 24 wherein said dressing removal layer is made from
material comprising fabrics, fiber nettings, scrim and

combinations thereof.

26. A sterile wound dressing which is readily
available for application to a deep wound substantially as
hereinbefore described with reference to any one of the

accompanying drawings.

27. A method of using a wound dressing substantially
as hereinbefore described with reference to any one of the

accompanying drawings.

Dated this 6th day of December 1993

NDM ACQUISITION CORP.

By its Patent Attorneys:

GRIFFITH HACK & CO.

Fellows Iastitute of Patent Attorneys of Australia.
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Abstract

A wound dressing for a deep wound is provided. The
wound dressing comprises a hydrogel layer having an upper surface
and a lower surface. The hydrogel layer is correspondingly sized
to £ill the cavity of the deep wound. The wound dressing further
comprises a dressing removal layer disposed between the upper
surface and the lower surface of the hydrogel layer. The
dressing removal layer extends outwardly from the hydrogel layer
so as to form a pull tab which facilitates removal of the
hydrogel layer from the deep wound. A method of making a wound
dressing for a deep wound is also provided.
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