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HERNIA PATCH

RELATED APPLICATION

[0001] This application claims priority to, and the benefit
of, co-pending U.S. Provisional Application No. 61/240,563,
filed Sep. 8, 2009, for all subject matter common to both
applications. The disclosure of said provisional application is
hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a device suitable for
use in various forms of hernia repair, and more particularly to
an implantable hernia patch with improved handling, place-
ment, and implant performance, having a structure that pro-
motes tissue in-growth following implantation into a patient.

BACKGROUND OF THE INVENTION

[0003] A hernia is a protrusion of a tissue, structure, or part
of an organ through the muscle tissue or the membrane by
which it is normally contained. Abdominal hernias are one
common type of hernia. In an abdominal hernia, a weakness
in the abdominal wall grows into a hole, or defect. Tissue may
protrude from the defect. Example hernias include umbilical
hernias, in which intra-abdominal contents protrude through
aweakness at the site of passage of the umbilical cord through
the abdominal wall, and incisional hernias, which occur in an
area of weakness caused by an incompletely-healed surgical
wound. Those of ordinary skill in the art will appreciate that
there are other types of hernias in addition to those specifi-
cally mentioned herein.

[0004] In order to treat a hernia, such as an umbilical or
incisional hernia, a doctor may insert a specially designed
patch into an incision near the defect. Such a patchis typically
designed to be larger than the defect to ensure adequate cov-
erage. The patch is folded or pushed through the incision. In
order to allow the patch to be positioned a hernia patch may
include positioning straps, which the doctor pulls on to flatten
the patch once it is inside the abdominal wall. The patch is
maneuvered into a flat position and moved into a suitable
position, as described in more detail below. After the doctor is
satisfied with the placement of the patch, the patch may be
secured by suturing the positioning straps to the margins of
the defect, or by suturing a part of the body of the patch to the
connective tissue. Any excess material on the positioning
strap is then removed and the incision is closed.

[0005] One conventional type of hernia patch is made up of
a round base for the patch formed from a number of layers.
For example, FIG. 1A and FIG. 1B depict an example con-
ventional hernia patch 100. An example alternative hernia
patch is made by, e.g., C.R. Bard, Inc. Warwick, Rhode
Island, such as the Ventralex™ hernia patch. As shown in
FIG. 1A and FIG. 1B, the base of the hernia patch 100 may be
composed of three permanent polymer base layers 105, 110,
120. One of the base layers 120 may be made of low porosity
expanded polytetrafluoroethylene (ePTFE) film material, and
the second and third base layers 105, 110 may be a polypro-
pylene filament knitted mesh. The smooth ePTFE polymer
film layer 120 is intended to act as a non-porous tissue sepa-
rating layer for blocking and preventing visceral organs from
coming into direct physical contact with the polypropylene
polymer filament mesh layers 105, 110. The second and third
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base layers 105, 110 can be formed of a single piece of
material, folded over to create the two layers as described
below.

[0006] One shortcoming of the polymeric-only materials
used in some conventional hernia patches is that they may
fracture, crack, break, and/or separate when subjected to
bending, either during surgical installation, handling, inser-
tion, and fixation, or experience the same mechanical failure
after a period of time following insertion due to abdominal
wall tension, flexion, compression, and/or stretching. When
such common polymer hernia repair materials begin to expe-
rience material failure due to mechanical manipulation and
disruption, material separation of these components can lead
to the formation of sharp edges, which can abrade, irritate,
and/or perforate adjacent organ tissue in and around the vicin-
ity of the hernia repair.

[0007] In the conventional hernia patch 100, a perimeter
122 of the base is composed of a layer of densified polypro-
pylene bonded to a layer of ePTFE film to create the ePTFE
polymer film layer 120. As a result, the perimeter 122 has a
high degree of radial and planar stiffness, with a relatively
high material density (e.g., when composed of a solid poly-
mer).

[0008] As utilized herein, the term “stiffness™ is intended to
have its conventional definition of a measurement of the
resistance of an elastic body to deformation when a force is
applied along a given degree of freedom. Likewise, as utilized
herein, the terms “flexibility” and “elasticity” relate to the
ability of a material to elastically deform when a force is
applied along a given degree of freedom, but not plastically
deform. A material or structure is considered to be flexible as
utilized herein when the material or structure deforms with
application of force, but when the force is removed, the mate-
rial returns to its original shape prior to the application of
force, without the requirement of heat. That is, the flexible or
elastic material is not a shape memory material, which can
return to its cold forged shape but only after application of
heat.

[0009] This relative stiffness of the conventional hernia
patch 100 means that the conventional hernia patch 100 takes
its own shape and does not conform itself well to the contours
of tissue, such as a patient’s abdominal wall. While it does
have some flexibility, such that it can be folded in half during
implantation and then it will return to its original shape once
the force is removed, it does not have a sufficiently high
relative amount of flexibility or elasticity to respond well to
the much smaller forces applied to the patch 100 as it is
pressed up against a tissue wall. Further, because the densi-
fied perimeter 122 polymer structure does not possess or
exhibit a sufficient macro porosity for tissue in-growth,
thereby permanently limiting the material from becoming
incorporated by remodeling tissue involved in healing at the
implant site, these non-conforming structures often become
atrisk for mechanical disruption, material contraction, and/or
device protrusion into other surrounding tissues following
implantation. This lesser degree of tissue in-growth or cellu-
lar incorporation often leads to material encapsulation involv-
ing chronic inflammation and stimulation of dense, a-cellular
connective tissue implicated in visceral organ adhesion for-
mation between the non-porous polymer portion of the patch
and the abdominal wall. Such undesirable non-healing effects
have further been implicated in published reports of higher
reoccurrence rates of the primary hernia repair, chronic pain,



US 2011/0144667 Al

and subsequent re-intervention requirements to surgically
repair the post operative complication.

[0010] Inthe example conventional hernia patch 100, some
of'its high degree of stiffness results from the existence of a
monofilament polymeric stiffening ring 130 that is attached,
or stitched into the periphery of the base between the two base
layers 105, 110, inside of a pocket 150 formed therebetween.
The stiffening ring 130 is sewed or permanently locked into
position between the two mesh layers 105, 110. The stiffening
ring 130 may be a memory material that memorizes a shape
and returns to the memorized shape after being subjected to
deformation. This may allow the conventional hernia patch
100 to unfold or open immediately following folded insertion
through an incision. For example, in one type of hernia patch,
the stiffening ring is made of either an extruded monofilament
or molded polyethylene terephthalate (PET) ring that is
stitched into the periphery of the mesh base between the two
polypropylene mesh layers (105 and 110). The stiffening ring
130 is held in tight proximity to the base materials by periph-
eral stitching. Alternatively, the stiffening ring 130 may be
embedded in one of the base layers.

[0011] In the conventional hernia patch 100, positioning
straps 140 are attached to the above-described layers of mesh
to facilitate placement and fixation. The positioning straps
140 transition from the polypropylene base layer 110, and the
positioning straps 140 are a continuation of the same piece of
mesh as the polypropylene base layer 110.

[0012] Inthe example conventional hernia patch 100, a slit
exists in the polypropylene mesh layer 110 between the two
positioning straps 140. This slit provides an opening into a
pocket 150 between the polypropylene mesh layers 105, 110.
When the positioning straps 140 are placed under tension,
such as by pulling the straps 140 apart, the slit opens and the
pocket 150 becomes accessible. A doctor may use the pocket
150 with either a finger or instrument to further deploy, flatten
out, or to position the conventional hernia patch 100 once the
conventional hernia patch 100 is inserted into the incision.
[0013] The conventional hernia patch 100 is stitched in two
locations. An interior stitching 160 is provided in an interior
part of the patch, located between the point where the straps
140 transition into the polypropylene base layer 110 and the
stiffening ring 130, but still close or proximal to the stiffening
ring. This interior stitching penetrates through all three base
layers 105, 110, 120. An outer stitching 170 is provided
between the stiffening ring and the periphery of the conven-
tional hernia patch 100. This peripheral stitching penetrates
through the two polypropylene mesh base layers 105, 110, but
not the ePTFE base layer 120.

[0014] Due to the above-described configuration of the
stiffening ring 130, positioning straps 140, pocket 150, and
stitching 160, 170 in the conventional hernia patch 100, the
above-described shortcomings regarding positioning the
patch 100 and conforming the patch to the contours of the
patient’s abdominal wall may exist. Because the stiffening
ring 130 is fixed to the base layers 105, 110, 120 via the
interior stitching 160, the straps 140 transition into the
polypropylene base layer 110, and a slit exists in the polypro-
pylene base layer 110 between the straps 140, when tension is
applied by the straps as they are pulled up and out through the
hernia defect for suture fixation outside of the abdominal
cavity, but within the incision of the abdominal wall, the
center of the conventional hernia patch 100 pulls up into the
hernia defect while the perimeter of the conventional hernia
patch 100 tends to separate away from the tissue wall adjacent
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to the hernia defect with which it is meant to be in direct
contact. This creates a large open space between the polypro-
pylene base layers 110 and 105 that can delay tissue in-
growth and healing. When this required tension is applied to
these straps for device positioning and fixation, it causes
significant separation of the material layers and formation of
the pocket 150. The indwelling intra-abdominal cavity por-
tion of the base layer material of the conventional hernia patch
100 tends to yield to the tension applied by the positioning
and fixation straps by stretching upward, lifting and bending
away from the abdominal wall. This creates a non-uniform
and/or irregular shaped surface profile that is often a substan-
tially conical shape in appearance, leaving an undesirable gap
oropen space between the perimeter body of the conventional
hernia patch 100 and the abdominal wall. This space becomes
difficult for tissue to heal across, thereby requiring greater
lengths of time for connective tissue to fill in between the
perimeter rim of the patch. Such spaces can further lead to
complications of visceral organ entrapment involved with
adhesion formation.

[0015] Ina 28-day swine preclinical study, the limitations
of a conventional hernia patch were confirmed. A conven-
tional hernia patch was implanted into midline hernia defects
of'a swine test subject, and laparoscopic images were taken at
days 1, 7, 14, and 28 post-implantation. At 28 days, the patch
was explanted and gross explant photographs were taken.
[0016] Images of the conventional hernia patch (see FIG.
7B) show that after 24 hours in-vivo, a space was formed
between the perimeter of the conventional hernia patch and
the tissue above the patch. Cross sectional photographs taken
at explant 28 days after implantation (see FIG. 8B), large
spaces continued to exist between the perimeter of the con-
ventional patch and the abdominal wall.

SUMMARY

[0017] There is a need for a hernia patch constructed of a
structural material that mechanically contours uniformly
along the plane of the tissue involved in surgical repair of a
hernia (e.g., abdominal wall) during installation and strap
fixation, and promotes uniform tissue incorporation and in-
growth without material layer separation and/or pocket for-
mation. The present invention is directed toward further solu-
tions to address this need, in addition to having other desirable
characteristics.

[0018] In accordance with one exemplary embodiment, a
hernia patch is provided that includes a base and positioning
straps. In accordance with one exemplary embodiment, the
base is formed of two layers that are attached to each other
substantially along their perimeters, for example by stitching.
A stabilizing washer is provided in a compartment formed
between the two layers, and the stitching is disposed periph-
eral to the stabilizing washer. The stabilizing washer is not
fixed to the base layers, but rather is independent of the base
layers, and therefore free-floating within the compartment.
Positioning straps are attached to the base, for example by
stitching the positioning straps to a top layer of the base at a
central position. The positioning straps can be used to posi-
tion the patch during a hernia repair.

[0019] In one exemplary embodiment, the stabilizing
washer is constructed of three layers of coated mesh. The
mesh may be coated with a fatty acid based material, includ-
ing a hydrolysable bioabsorbable cross-linked fatty acid
based material. In some embodiments, the washer is coated
with a fish oil, such as an omega-3 fatty acid (O3FA).
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[0020] In accordance with one exemplary embodiment of
the present invention, a patch for treating a hernia includes a
base having two layers and a tissue conformable stabilizing
washer disposed in a compartment between the two layers,
wherein the two layers are affixed to each other at a location
between an outer periphery of the stabilizing washer and an
outer periphery of the base. A positioning strap can be
attached to the base in such a way that when a pull force is
applied thereto such as during implantation the two layers of
the base are not substantially pulled apart from each other and
the base remains substantially flat and tissue conformable.
[0021] Inaccordance with aspects of the present invention,
the washer can be free floating within the compartment. The
strap can be affixed to one of the two layers of the base. The
stabilizing washer can include tissue in-growth structural
material configured in such a way as to form the washer. The
stabilizing washer can be coated with a bioabsorbable cross-
linked fatty acid based material. The fatty acid based material
can be a fish oil. The fatty acid based material can be an
omega-3 fatty acid. Likewise, the base can be coated with a
bioabsorbable cross-linked fatty acid based material that can
be a fish oil and/or an omega-3 fatty acid.

[0022] In accordance with further aspects of the present
invention, the base can have an outermost perimeter edge
comprised of only one of the two layers. The base can be
formed of a mesh material suitable for the promotion of tissue
in-growth following implantation in a patient.

[0023] Inaccordance with one example embodiment of the
present invention, a patch for treating a hernia includes a base
having a first layer having a predetermined shape with a
central region and an outer perimeter. A second layer of the
base has a predetermined shape with a central region and an
outer perimeter. A compartment is formed by the placement
of'the first layer against the second layer and affixation of the
first and second layers together. The first and second layers
are placed against each other and affixed to each other at
affixation points, the affixation points being at locations rela-
tively closer to the outer perimeter of each layer than the
central region of each layer in such a way that the central
regions of each layer form walls of a compartment therebe-
tween. The first and second layers can be constructed of a
structural material suitable for the promotion of tissue in-
growth following implantation in a patient. The patch further
includes a stabilizing washer disposed within the compart-
ment, and a strap affixed to the base.

BRIEF DESCRIPTION OF THE FIGURES

[0024] These and other characteristics of the present inven-
tion will be more fully understood by reference to the follow-
ing detailed description in conjunction with the attached
drawings, in which:

[0025] FIG. 1A is a front view of a conventional hernia
patch 100;
[0026] FIG. 1B is anexploded front view of a conventional

hernia patch 100;

[0027] FIG. 2 is a front view of a hernia patch 200 accord-
ing to an exemplary embodiment of the present invention;
[0028] FIG. 3 depicts a mesh material suitable for use in the
construction of a positioning strap, the top layer of the base,
and the bottom layer of the base in exemplary embodiments
of the present invention;

[0029] FIG. 4 is an exploded view of a hernia patch 200
according to an exemplary embodiment of the present inven-
tion;
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[0030] FIG. 5A depicts an exemplary hernia patch 200
being deployed according to an exemplary embodiment of the
present invention;

[0031] FIG. 5B depicts the exemplary hernia patch 200 of
FIG. 5A after deployment inside a patient;

[0032] FIG. 6A depicts an exploded side view of an exem-
plary hernia patch 200 inside a patient;

[0033] FIG. 6B depicts a side view of an exemplary hernia
patch 200, according to one aspect of the present invention;
[0034] FIG. 7A is an image of a hernia patch 200 in accor-
dance with the present invention, 24 hours after implantation;
[0035] FIG. 7B is an image of a conventional hernia patch
100, 24 hours after implantation;

[0036] FIG. 8A is a cross-sectional image of the inventive
hernia patch 200 of FIG. 7A, after explant at 28 days post-
implantation; and

[0037] FIG. 8B is a cross-sectional image of the conven-
tional hernia patch 100 of FIG. 7B, after explant at 28 days
post-implantation.

DETAILED DESCRIPTION

[0038] Anillustrative embodiment of the present invention
relates to a hernia patch that is efficiently implanted, can be
readily pulled and maintained against a tissue wall without
undue distortion of the patch, and that readily contours and
conforms to the tissue wall, eventually promoting tissue in-
growth therethrough.

[0039] FIGS. 2 through 6B, 7A and 8 A, wherein like parts
are labeled with like reference numbers throughout, illustrate
example embodiments of a hernia patch according to the
present invention. Although the present invention will be
described with reference to the example embodiments illus-
trated in the Figures, it should be understood that many alter-
native forms can embody the present invention. One of ordi-
nary skill in the art will additionally appreciate different ways
to alter the parameters of the embodiments disclosed, such as
the size, shape, or type of elements or materials, in a manner
still in keeping with the spirit and scope of the present inven-
tion.

[0040] Exemplary embodiments of the present invention
provide a hernia patch that substantially contours and con-
forms to the abdominal wall and promotes tissue in-growth.
In one exemplary embodiment, a hernia patch is provided that
includes a base and positioning straps.

[0041] As depicted in FIG. 2, a hernia patch 200 includes a
base 210. The base 210 can be formed of two layers, as will be
described in more detail below with reference to FIG. 4. A
stabilizing washer 212 can be provided between the two lay-
ers of the base 210. In accordance with one exemplary
embodiment of the present invention, the two layers of the
base 210 are affixed to each other at a location 214 between
the outer periphery of the stabilizing washer 212 and the outer
periphery of the base 210. In further accordance with an
exemplary embodiment of the present invention, the stabiliz-
ing washer 212 is not affixed to the base, but rather is free-
floating. Furthermore, the two layers of the base 210 are not
affixed to each other at any location between the inner periph-
ery of the stabilizing washer and the center of the base 210.

[0042] The hernia patch 200 can further include a position-
ing strap 220. The positioning strap 220 is affixed to the top
layer of the base, for example using stitching 232. As shown
in FIG. 2, the stitching 232 is provided at a central position
223 (see FIG. 4) on the hernia patch 200. In accordance with
one exemplary embodiment of the present invention, the posi-
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tioning strap 220 is affixed only to the top layer of the base
210, and not to both layers of base 210, as described in more
detail below with reference to FIG. 4.

[0043] Asdepicted in FIG. 3, one or more layers of the base
and/or the positioning strap may be formed of a mesh 300
material. The mesh 300 may be a semi-permeable structure
made of connected strands of flexible or ductile material. As
would be understood by one of ordinary skill in the art, the
strands of the mesh 300 can be connected using a number of
different configurations and methodologies, including but not
limited to inter-looping, weaving, braiding, knotting, and the
like, as well as being formed directly into a mesh or grid-like
pattern. In accordance with one exemplary embodiment of
the present invention, the mesh 300 material takes the form of
a polypropylene mesh. Examples of polypropylene meshes
suitable foruse with exemplary embodiments of the invention
include, but are not limited to, C-QUR™ Mesh and/or
C-QUR Lite™ Mesh, manufactured by Atrium Medical Cor-
poration of Hudson, New Hampshire, and/or can include
coated and uncoated mesh materials. Such meshes can be
coated with a hydrolysable bioabsorbable cross-linked fatty
acid based material, including a partially or fully cured fish oil
or omega-3 fatty acid.

[0044] FIG. 4 depicts an exploded view of the hernia patch
200 in accordance with embodiments of the present inven-
tion. As depicted in FIG. 4, the hernia patch 200 includes the
positioning strap 220. The positioning strap 220, as depicted
in FIG. 4, is constructed from a mesh 300 material as
described herein. One having ordinary skill in the art will
recognize that other materials may be suitable for forming the
positioning strap 220. In accordance with one exemplary
embodiment of the present invention, the positioning strap
220 can be a 1 cm wide length of strap manufactured from a
continuous sheet of macro porous C-QUR Lite™ mesh. Each
end of the positioning strap 220 may extend approximately %2
cm to either side of the center of the base 210. One having
ordinary skill in the art will understand that the dimensions
provided herein are exemplary only, and other dimensions
may be selected based on the particular application of the
hernia patch 200, including the size of the hernia patch 200.
Likewise, other dimensional variations, and shape variations,
are considered to be within the realm of the capable person of
ordinary skill in the art, and therefore included within the
scope of the present invention.

[0045] The positioning strap 220 is affixed to a top layer
222 of the base 210, for example by stitching the positioning
strap 220 to the top layer 222 with a perimeter stitch 230. The
positioning strap 220 may be affixed to the top layer 222 by
stitching the positioning strap 220 to the top layer 222 at a
central position 223. However, one of ordinary skill in the art
will appreciate that the positioning strap 220 can be affixed to
the base 210 using any number of known fastening technolo-
gies that result in a biocompatible configuration, including
but not limited to, weaving, braiding, welding, knotting, and
the like, in addition to the exemplar stitching described
herein.

[0046] In accordance with one exemplary embodiment of
the present invention, the top layer 222 can be constructed of
a mesh 300 material, as described herein, including a
polypropylene mesh, such as the above-mentioned C-QUR
Lite™ Mesh, or other coated or uncoated mesh materials.
[0047] In accordance with one exemplary embodiment of
the present invention, the hernia patch 200 further includes a
stabilizing washer 212 disposed between the top layer 222
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and the bottom layer 226 in a compartment 228 (see FIG. 2)
formed therebetween. The compartment 228 is formed by the
top layer 222 and the bottom layer 226, as held together by the
stitch 230. The stabilizing washer 212 may act as a seal
against an abdominal wall when the hernia patch 200 is
implanted in a patient. More specifically, the stabilizing
washer 212 can act in similar 200 to a skeleton or batten in a
sail, providing some additional rigidity to the otherwise very
flexible mesh material, such that when the hernia patch 200 is
pulled against a tissue surface, the material does not substan-
tially wrinkle, bend, or otherwise give way to the pull force at
the point where the force is applied. Rather, the stabilizing
washer maintains the hernia patch 200 in a more static posi-
tion than if the stabilizing washer 212 were not present. The
stabilizing washer 212 may be formed from a number of
different materials, including but not limited to one or more
layers of mesh 300 material. In one exemplary embodiment,
the stabilizing washer 212 is formed from three layers of
polypropylene mesh, such as ProLite™ Mesh manufactured
by Atrium Medical Corporation of Hudson, New Hampshire,
configured into the washer shape. One of ordinary skill in the
art will further appreciate that the stabilizing washer 212 can
be formed in a number of different perimeter shapes (e.g.,
oval, or other rounded shapes), such that the present invention
is by no means limited to a flat circular washer shape.
[0048] The stabilizing washer 212 may further be coated,
for example, with a cured hydrolysable bioabsorbable cross-
linked fatty-acid based material. The fatty acid-based mate-
rial may comprise an oil that may be natural, such as a fish oil.
Alternatively, the fatty acid-based material may be derived
from synthetic sources. The fatty acid-based material can
comprise a biological oil, such as an oil containing at least one
lipid or omega-3 fatty acid, including a fish oil. The bioma-
terial can include vitamin E.

[0049] The fatty acid-based material may be cured, for
example by heat curing. Alternatively, the fatty acid-based
material may be cured using oil autoxidation or photo-oxida-
tion chemistry, or any other suitable curing method known in
the art.

[0050] The top layer 222 of the hernia patch 200 is affixed
to the bottom layer 226. For example, the top layer 222 may
be stitched to the bottom layer 226 of the hernia patch 200.
The top layer 222 may be affixed to the bottom layer 226 at a
location peripheral to the stabilizing washer 212 (see, e.g.,
FIG. 2).

[0051] Inoneexemplary embodiment, the bottom layer 226
is constructed of a coated polypropylene mesh, such as the
above-mentioned C-QUR™ Mesh, whose physical proper-
ties and characteristics are understood by those of ordinary
skill in the art. Such a mesh includes a hydrolysable bioab-
sorbable cross-linked fatty acid based material, including a
partially or fully cured fish oil or omega-3 fatty acid. Such a
coating can be applied with sufficient thickness to serve as a
physical protective layer between surrounding tissue and the
surface of the mesh structure. Such a protective layer, when
constructed in such a manner, can provide protection upon
initial implantation against abrasions when surrounding tis-
sue is pressed or rubbed against the protective layer and mesh.
The coating flattens out or smoothes out the surface of the
mesh, to reduce or eliminate the potential for abrading nearby
tissue. Over time, the bioabsorbable coating is slowly
absorbed by the surrounding tissue and fluids, and tissue
in-growth is allowed to penetrate through the mesh, in the
place of the bioabsorbable coating. As such, the underlying
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mesh structure is eventually engulfed by tissue in-growth,
which again flattens or smoothes out the mesh structure rela-
tive to nearby tissue, eliminating the potential for abrasions.
Such a coated mesh structure (e.g., C-QUR™ Mesh) differs
substantially from the prior art provision of an ePTFE layer
that does not allow tissue in-growth therethrough, and can
wrinkle, warp, or the like at implantation, or over time, cre-
ating tissue separation and gaps (see, e.g., FIGS. 7B and 8B).
The use of a hydrolysable bioabsorbable coating on the mesh
as described herein enables better incorporation of the
implant over time into the tissue in such a way as to cause the
least amount of disruption and complications following
implantation. Likewise, to the extent such a hydrolysable
bioabsorbable coating is incorporated into the stabilizing
washer 212, after implantation, over time, the coating is
absorbed and there is tissue in-growth into the washer 212,
thus maintaining a stabilizing ability while being incorpo-
rated and engulfed by the tissue.

[0052] FIG.5A and FIG. 5B depict the hernia patch 200 as
utilized in the repair of a hernia. As shown in FIG. 5A, an
incision 510 is made near a hernia defect. The base 210 of the
hernia patch 200 is inserted into the incision 510. During the
insertion process, the shape of the base 210 may be elastically
deformed (e.g., folded in half) so that the base 210 fits inside
the incision. The stabilizing washer 212 is sufficiently elastic
or flexible to be able to be folded in half for the insertion and
then return back to its original shape or configuration once
inside the incision. The act of folding the stabilizing washer
212 in half does not cause plastic deformation of the stabiliz-
ing washer 212 if constructed in accordance with the pre-
ferred embodiment of the present invention. A clinical user
may maneuver the hernia patch into position and pull the
hernia patch tightly up against the abdominal wall using the
positioning strap 220.

[0053] As shown in FIG. 5B, once the hernia patch is
inserted into the incision, the base 210 opens back into its
original planar configuration due to the degree of elasticity,
flexibility, or stiffness of the stabilizing washer 212. Some of
the positioning strap 220 remains after a substantial portion is
trimmed off. As would be well understood by those of ordi-
nary skill in the art, the small remaining portion of the posi-
tioning strap 220 may be sutured to the edge of the hernia
defect, or alternatively the clinical user may suture the top
layer 222 of the base 210 of the hernia patch to the abdominal
wall (not shown in this figure). The suturing most often occurs
prior to the trimming of the strap 220. The skin is then closed
over the hernia defect and the patch, as depicted in FIG. 5B.
[0054] FIG. 6A depicts an exploded side view of the hernia
patch 200 in use. Specifically, FIG. 6 A depicts the base 210 of
the hernia patch 200, and the positioning strap is not shown in
FIG. 6A for clarity. The top layer 222 of the hernia patch 200
is located adjacent to tissue 620 of a patient, such as, e.g., an
abdominal wall. Due to the structure of the hernia patch 200,
including its elastic properties and ability to flex with minimal
forces (such as those resulting from pressing the hernia patch
200 against the tissue) the hernia patch 200 is free to conform
to the shape of the abdominal wall tissue 620. By conforming
to the shape of the abdominal wall tissue, what is meant is that
the surface of the hernia patch 200 facing the tissue has the
ability to bend and flex to follow the contours of the tissue,
such that there are no substantial spaces or gaps formed
between the hernia patch 200 and the tissue, due to the hernia
patch 200 being too rigid or stiff (such as with the prior
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conventional hernia patch 100 described previously herein).
The stabilizing washer 212 and the bottom layer 226 are also
depicted.

[0055] FIG. 6B depicts a side view the hernia patch 200 in
use. The positioning strap is not shown in FIG. 613 for clarity.
As shown in FIG. 6B, the top layer 222 of the hernia patch 200
has been sutured using sutures 650 to the site of the incision.
The top layer 222 is stitched to the bottom layer 226 at a
location 214 between the outer periphery of the stabilizing
washer 212 and the outer periphery of the base 210. As further
shown in FIG. 6B, the top layer 222 and the bottom layer 226
are sized and dimensioned such that an outer periphery 670 of
the base includes only a single layer of mesh. By having only
a single layer of mesh (e.g., the top layer 222 or the bottom
layer 226), the ability of the perimeter edge of the hernia patch
200 to flex and conform to the tissue is improved versus if the
perimeter were to include multiple layers of material, or more
rigid material.

[0056] The exemplary embodiments of the hernia patch
200 described herein offer several advantages over the con-
ventional hernia patch. Because of the structure and position
of'the positioning strap, the positioning strap spans the hernia
defect even when tension is placed on the straps. This allows
the hernia patch to be positioned more accurately and with
less deformation when the hernia patch is being deployed. In
addition, the positioning strap described above allows the
exemplary hernia patch to be positioned without the need for
apocket, as in the conventional hernia patch. Accordingly, in
exemplary embodiments depicted herein, no pocket is pro-
vided.

[0057] The exemplary embodiments described above
include a particular structure formed as a result of the struc-
ture of the stabilizing washer and the stitching that affixes the
top layer of the base to the bottom layer of the base. Because
the stabilizing washer is free floating, and the top layer and the
bottom layer of the base are affixed to each other peripheral to
the stabilizing washer, the body of the hernia patch contours
to the abdominal wall when tension is placed on the position-
ing straps.

[0058] In addition, the stabilizing washer has a sufficient
stiffness to unfold the base of the hernia patch after insertion,
yet likewise has sufficient flexibility to fold and insert into the
defect without cracking or permanently deforming the
washer. Further, the single layer of mesh provided around the
perimeter of the hernia patch allows the hernia patch to con-
form to irregularities in the tissue, including tissue such as the
abdominal wall, peritoneum, and pre-peritoneal fat. Because
the hernia patch can conform to these irregularities, any
spaces or gaps between the patch and the patient’s body are
sealed off. Accordingly, viscera does not become trapped in
these spaces or gaps and the odds of a surgical adhesion or
hernia recurrence are reduced.

[0059] An inventive hernia patch 200 according to an
exemplary embodiment as described herein was tested in the
same preclinical swine study as the conventional patch 100 as
described herein. As was done for the conventional hernia
patch 100, the inventive hernia patch 200 was explanted at 28
days after laparoscopic images of the hernia patch were taken
atdays 1,7, 14, and 28 post implantation. The results showed
that, unlike the conventional hernia patch, the inventive her-
nia patch was tightly apposed to the abdominal wall after 24
hours in-vivo.

[0060] AsshowninFIG. 7A, the inventive hernia patch 200
substantially contours and conforms with the tissue, espe-
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cially around its perimeter edge 202. In addition, after 28
days, both the top layer and the bottom layer of the inventive
hernia patch were completely infiltrated with tissue and
incorporated into the abdominal wall, as can be seen in FIG.
8A. Whereas the conventional hernia patch 100 did not con-
form well to the shape of the tissue, as shown in FIG. 7B.
Instead the conventional hernia patch 100 formed wrinkles
and allowed spaces 104 to form around the perimeter of the
conventional hernia patch 100, similar in fashion to a potato
chip. After 28 days, the conventional hernia patch 100 did not
support any tissue in-growth around the perimeter, as is evi-
dent in the explant image shown in FIG. 8B. The lack oftissue
in-growth is expected, due to the existence of the densified
polypropylene bonded to a layer of ePTFE 120. Such mate-
rials are not expected to promote tissue in-growth. In contrast,
the inventive hernia patch 200 effectively reduced these
spaces and conformed to the shape of the abdominal wall.
After 28 days, as is evident in the explant image shown in
FIG. 8A, the tissue in-growth through the hernia patch 200 is
extensive, and virtually eliminates any spacing between the
hernia patch 200 and the tissue of the abdominal wall. Fur-
thermore, the inventive hernia patch 200 includes use of the
positioning straps in such a way that the hernia patch 200 does
not invert on the perimeter or edge during placement.

[0061] Although the present invention has been described
with respect to exemplary embodiments, one having ordinary
skill in the art will understand that the present invention is not
limited to the exemplary embodiments described herein.
[0062] Numerous modifications and alternative embodi-
ments of the present invention will be apparent to those
skilled in the art in view of the foregoing description. Accord-
ingly, this description is to be construed as illustrative only
and is for the purpose of teaching those skilled in the art the
best mode for carrying out the present invention. Details of
the structure may vary substantially without departing from
the spirit of the present invention, and exclusive use of all
modifications that come within the scope of the appended
claims is reserved. It is intended that the present invention be
limited only to the extent required by the appended claims and
the applicable rules of law.

[0063] Itis also to be understood that the following claims
are to cover all generic and specific features of the invention
described herein, and all statements of the scope of the inven-
tion which, as a matter of language, might be said to fall
therebetween.

What is claimed is:

1. A patch for treating a hernia, comprising:

a base comprising two layers and a tissue conformable
stabilizing washer disposed in a compartment between
the two layers, wherein the two layers are affixed to each
other at a location between an outer periphery of the
stabilizing washer and an outer periphery of the base;
and

a positioning strap attached to the base in such a way that
when a pull force is applied thereto such as during
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implantation the two layers of the base are not substan-
tially pulled apart from each other and the base remains
substantially flat and tissue conformable.

2. The patch of claim 1, wherein the washer is free floating
within the compartment.

3. The patch of claim 1, wherein the positioning strap is
affixed to one of the two layers of the base.

4. The patch of claim 1, wherein the stabilizing washer
comprises tissue in-growth structural material configured in
such a way as to form the washer.

5. The patch of claim 4, wherein the stabilizing washer is
coated with a bioabsorbable cross-linked fatty acid based
material.

6. The patch of claim 5, wherein the fatty acid based mate-
rial comprises a fish oil.

7. The patch of claim 5, wherein the fatty acid based mate-
rial comprises an omega-3 fatty acid.

8. The patch of claim 1, wherein the base is coated with a
bioabsorbable cross-linked fatty acid based material.

9. The patch of claim 8, wherein the fatty acid based mate-
rial comprises a fish oil.

10. The patch of claim 8, wherein the fatty acid based
material comprises an omega-3 fatty acid.

11. The patch of claim 1, wherein the base has an outermost
perimeter edge comprised of only one of the two layers.

12. The patch of claim 1, wherein the base is formed of a
mesh material suitable for the promotion of tissue in-growth
following implantation in a patient.

13. A patch for treating a hernia, comprising:

a base comprising:

a first layer having a predetermined shape with a central
region and an outer perimeter;

a second layer having a predetermined shape with a
central region and an outer perimeter;

acompartment formed by the placement of the first layer
against the second layer and affixation of the first and
second layers together;

the first and second layers being placed against each
other and affixed to each other at affixation points, the
affixation points being at locations relatively closer to
the outer perimeter of each layer than the central
region of each layer in such a way that the central
regions of each layer form walls of the compartment
therebetween;

wherein the first and second layers are constructed of a
structural material suitable for the promotion of tissue
in-growth following implantation in a patient;

a stabilizing washer disposed within the compartment; and

a strap affixed to the base.
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