10

15

20

25

WO 2009/114760 PCT/US2009/037076

TITLE OF THE INVENTION

OFFLOADING AND REDUCED-PRESSURE TREATMENT SYSTEMS AND
METHODS

RELATED APPLICATIONS
The present invention claims the benefit, under 35 USC § 119(e), of the filing of U.S.
Provisional Patent Application serial number 61/036,433, filed March 13, 2008, entitled,
“System and Method for Applying Reduced Pressure to a Tissue Site on a Foot,” which is

incorporated herein by reference for all purposes.

BACKGROUND

The present invention relates generally to medical treatment systems and, more
particularly, to offloading and reduced-pressure treatment systems, devices, and methods.

It is necessary at times to manage medical problems on a patient’s foot or other
extremity. Many wounds, or abnormal tissue sites, occur on a patient’s foot. For example,
diabetics frequently develop neuropathic foot conditions, such as ulcers. Treéting the various
conditions on extremities, and particularly on the foot, can present many challenges. The
treatment may require accommodation, relief of pressure and shear forces, and shock
absorption. Devices are often uses for such purposes. For example, a total-contact cast, which
is made by total-contact casting (TCC), may be used to provide decreased plantar pressures by
increasing the weight bearing on the entire lower leg. Numerous other devices may be used
also, such as orthotic dynamic system splints, neuropathic walkers, total-contact ankle-foot
orthosis, healing sandals, etc. Often the devices involve limited access to the wound or tissue

site.
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SUMMARY

Problems with existing medical treatment devices and systems for use on extremities
are addressed by the systems, devices, and methods of the illustrative embodiments described
herein. According to an illustrative embodiment, an offloading and reduced-pressure
treatment system includes an offloading and reduced-pressure treatment device, which has a
plantar member formed from an offloading manifold material. The offloading manifold
material includes a support layer, a pressure-transmitting layer and a second barrier layer. The
offloading and reduced-pressure treatment system further includes a reduced-pressure
interface fluidly coupled to the pressure-transmitting layer of the plantar member, a reduced-
pressure source, and a reduced-pressure delivery conduit fluidly coupled to the reduced-
pressure source and to the offloading and reduced-pressure treatment device.

According another illustrative embodiment, an offloading and reduced-pressure
treatment device includes a plantar member formed from an offloading manifold material.

The offloading manifold material includes a support layer, which has a first surface and a
second surface, and a pressure-transmitting layer, which has a first surface and a second
surface. The first surface of the pressure-transmitting member is coupled to the second surface
of the support layer. The offloading manifold material also includes a second barrier layer,
which has a first surface and a second surface. The first surface of the first barrier layer is
coupled to the second surface of the pressure-transmitting layer. The offloading and reduced-
pressure treatment device further includes a reduced-pressure interface fluidly coupled to the
pressure-transmitting layer of the plantar member. The offloading and reduced-pressure
treatment device may also have a dorsal member.

According to another illustrative embodiment, an offloading and reduced-pressure
treatment device includes a plantar member, which is formed from an offloading manifold
material. The offloading manifold material includes a support layer, a pressure-transmitting
layer, and a second barrier layer. The offloading and reduced-pressure treatment device
further includes a reduced-pressure interface fluidly coupled to the pressure-transmitting layer
of the plantar member. The support layer and pressure transmitting layer may be a single layer
that is formed with a small-pore (<40 pores per centimeter) open-cell foam that is coated with

a non-breathable material.
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According another illustrative embodiment, a method of manufacturing an offloading
and reduced-pressure treatment device includes the steps of providing a sheet of offloading
manifold material and cutting the sheet to form the offloading and reduced-pressure treatment
device.

According to another illustrative embodiment, a method for treating a plantar wound
on a patient’s foot includes the step of providing an offloading and reduced-pressure treatment
device formed of an offloading manifold material and having a plantar member. The method
of treating a plantar wound on a patient’s foot further includes removing a portion of the
offloading manifold material to form a first void proximate the plantar wound of the patient;
disposing a first treatment manifold in the first void; and delivering reduced pressure to the
first void via the pressure-transmitting layer.

According another illustrative embodiment, a method for treating a plantar wound and
a dorsal wound on a patient’s foot including the step of providing an offloading and reduced-
pressure treatment device formed of an offloading manifold material. The offloading and
reduced-pressure treatment device has a plantar member and a dorsal member. The method
for treating a plantar wound and a dorsal wound further includes removing a portion of the
offloading manifold material to form a first void proximate the plantar wound of the patient;
disposing a first treatment manifold in the first void; removing another portion of the
offloading manifold material to form a second void proximate the dorsal wound of the patient;
disposing a second treatment manifold in the second void; and delivering reduced pressure to
the first void and second void via the pressure-transmitting layer.

Other objects, features, and advantages of the illustrative embodiments will become

apparent with reference to the drawings and detailed description that follow.
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BRIEF DESCRIPTION OF THE DRAWINGS

To provide a more complete understanding of the illustrative embodiments and certain
of its features and advantages, reference is now made to the following description taken in
conjunction with the accompanying drawings, in which:

FIGURE 1 is a schematic, perspective view, with a portion shown as a block diagram,
of an illustrative embodiment of an offloading and reduced-pressure treatment system;

FIGURE 2 is a cross sectional view of a portion of an offloading manifold of the
offloading and reduced-pressure treatment system of FIGURE 1;

FIGURE 3 a schematic, perspective view of the illustrative embodiment of the
offloading and reduced-pressure treatment device of the offloading and reduced-pressure
treatment system of FIGURE 1;

FIGURE 4 is a schematic, elevational view of the offloading and reduced-pressure
treatment device of the offloading and reduced-pressure treatment system of FIGURE 1;

FIGURE 5 is a portion of a longitudinal cross section of a plantar member of the
offloading and reduced-pressure treatment device of the offloading and reduced-pressure
treatment system of FIGURE 1;

FIGURE 6 is a cross-sectional view of the offloading and reduced-pressure treatment
device of FIGURE 4 taken along line 6-6;

FIGURE 7A is a schematic, perspective view of a sheet of offloading manifold
material;

FIGURE 7B is a schematic, perspective view of an offloading and reduced-pressure
treatment device after cutting and before folding;

FIGURE 8A is a schematic, plan view of an illustrative embodiment of an offloading
and reduced-pressure treatment device;

FIGURE 8B is an enlarged, cross-sectional view of the illustrative embodiment of an
offloading and reduced-pressure treatment device of FIGURE 8A taken along line 8B-8B;

FIGURE 9 is a schematic, exploded, perspective view of the illustrative embodiment
of the offloading and reduced-pressure treatment device of FIGURES 8A and 8B; and

FIGURE 10 is a cross section of a portion of the offloading manifold for use with the
offloading and reduced-pressure treatment device of FIGURE 8A.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

In the following detailed description of the illustrative embodiments, reference is made
to the accompanying drawings that form a part hereof. These embodiments are described in
sufficient detail to enable those skilled in the art to practice the invention, and it is understood
that other embodiments may be utilized and that logical structural, mechanical, electrical, and
chemical changes may be made without departing from the spirit or scope of the invention. To
avoid detail not necessary to enable those skilled in the art to practice the embodiments
described herein, the description may omit certain information known to those skilled in the
art. The following detailed description is, therefore, not to be taken in a limiting sense, and the
scope of the illustrative embodiments are defined only by the appended claims.

The systems, methods, and devices herein facilitate offloading and reduced-pressure
treatment of tissue, e.g., a wound, on an extremity such as foot. Concerning the latter
modality of treatment, clinical studies and practice have shown that providing reduced
pressure in proximity to a tissue site augments and accelerates the growth of new tissue at the
tissue site. The applications of this phenomenon are numerous, but application of reduced
pressure has been particularly successful in treating wounds. This treatment (frequently

% &6

referred to in the medical community as “negative pressure wound therapy,” “reduced pressure
therapy,” or “vacuum therapy”) provides a number of benefits, which may include faster
healing and increased formulation of granulation tissue. Unless otherwise indicated, as used
herein, “or” does not require mutual exclusivity.

Referring to FIGURE 1-6, an illustrative embodiment an offloading and reduced-
pressure treatment system 100 is presented. The offloading and reduced-pressure treatment
system 100 includes an offloading and reduced-pressure treatment device 102, which has a
plantar member 104 and may have a dorsal member 106 and a bridge member 108. The
bridge member 108 may have a central bridge portion 107 and an interface portion 109. The
plantar member 104 is operable to receive a plantar region of a patient’s foot 110, which may
have a plantar wound 111 (see FIG. 5), such as an ulcer. The dorsal member 106 may be
included as part of the offloading and reduced-pressure treatment device 102 and is operable to
receive a dorsal region 112 of the patient’s foot 110, which may have a dorsal wound 114. |
The plantar member 104, dorsal member 106, and bridge member 108 are formed from an

offloading manifold material 116.
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Referring to FIGURE 2, a cross sectional view of a portion of the offloading manifold
material 116 is presented. The offloading manifold material 116 has a first, tissue-facing
surface 118 and a second surface 120. Beginning with the first, tissue-facing surface 118 of
the offloading manifold material 116, the offloading manifold material 116 has a support layer
128, which has a first, tissue-facing surface 130 and a second surface 132. The offloading
manifold material 116 also includes a pressure-transmitting layer 134, which has a first, tissue-
facing surface 136 and a second surface 138. The first, tissue-facing surface 136 of the
pressure-transmitting layer 134 is coupled to the second surface 132 of the support layer 128.
The offloading manifold material 116 also includes a first barrier layer 140, which has a first,
tissue-facing surface 142 and a second surface 144. The first, tissue-facing surface 142 of the
first barrier layer 140 is coupled to the second surface 138 of the pressure-transmitting layer
134. The pressure-transmitting layer 134 may be sized smaller than the support layer 128 and
the first barrier layer 140 so that the pressure-transmitting layer 134 may be contained fully
between the support layer 128 and the first barrier layer 140.

As used herein, the term “coupled” includes coupling via a separate object and
includes direct coupling. The term “coupled” also encompasses two or more components that
are continuous with one another by virtue of each of the components being formed from the
same piece of material. Also, the term “coupled” may include chemical, such as viaa
chemical bond, mechanical, thermal, or electrical coupling. Fluid coupling means that fluid is
in communication between the designated parts or locations. The overall thickness of the
three layers (support layer 128, pressure-transmitting layer 134, and first barrier layer 140) is
preferably in the range of 4 mm to 15 mm and more preferably in the range of 6 mm to 10
mm.

The first barrier layer 140 provides protection and helps seal the offloading and
reduced-pressure treatment device 102. The first barrier layer 140 may be formed from
various materials, such a flexible, non-breathable material, fluid-impermeable or fluid-resistant
material. A non-limiting example of a suitable non-breathable material is a polyurethane and
fabric material and a more specific non-limiting example is a polyurethane transfer coating on
a warp knitted fabric (42% polyurethane and 58% fabric). The first barrier layer 140 may also
be puncture resistant.

The support layer 128 provides a support structure and allows offloading of physical

pressure. As such, the support layer 128 removes pressure from around a wound being
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treated. The support layer 128 may be able to cushion, absorb shock, relieve pressure, or may
even control abnormal foot and leg motion. As one illustrative example, the support layer 128
may be formed from a closed-cell foam. The closed-cell foam may be formed from a cellular
polyethylene foam.

The pressure-transmitting layer 134 allows reduced pressure to be transmitted via the
layer and to transmit any fluids, e.g., exudates. One suitable material for the pressure-
transmitting layer 134 is a flexible, open-cell foam, e.g., a GranuFoam® material, which is
available from Kinetic Concepts, Inc. of San Antonio, Texas.

In an alternative embodiment, the support layer 128 and pressure-transmitting layer
134 may be a single layer that is formed with a small-pore (40 pores per centimeter or smaller)
open-cell foam that is coated with a non-breathable material that also provides some
offloading strength. For example, the small-pore foam may be covered with a vinyl material.

Referring again to FIGURES 1-6, a portion of the support layer 128 may be cut and
removed to form a first void 146, or plantar void, that aligns with a plantar wound 111 and that
is larger than the plantar wound 111. In this way, the plantar member 104 provides an
offloading function proximate the plantar wound 111. In a similar fashion, another portion of
the support layer 128 is cut and removed to form a second void 148, or dorsal void, on a
portion of the dorsal member 106. Again, the second void 148 helps offload pressure from a
dorsal wound on the patient’s foot 110 or to protect and provide space for treatment. A
sealing member 115, e.g., a ring of adhesive material such as a hydrocolloid ring, may be used
to form a pneumatic seal between the offloading and reduced-pressure treatment device 102
and the patient’s skin near the dorsal wound 114. Another sealing member 162 analogous to
the sealing member 115 may be placed around the plantar wound 111. Only two wounds, the
plantar wound 111 and the dorsal wound 114, have been shown, but additional portions of the
offloading and reduced-pressure treatment device 102 may be removed to form additional
voids for treating additional wounds.

A reduced-pressure interface 150 may be located at any location on the offloading and
reduced-pressure treatment device 102 and fluidly coupled to, i.e., is in fluid communication
with, the pressure-transmitting layer 134 of the offloading manifold material 116. If an
embodiment only includes the plantar member 104, then the reduced-pressure interface 150 is
coupled to a portion of the plantar member 104. If a dorsal member 106 is included in the

embodiment, the reduced-pressure interface 150 may be coupled to the dorsal member 106 or
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the plantar member 104. In the embodiment shown in FIGURE 1, the reduced-pressure
interface 150 is coupled to a portion of the bridge member 108. In coupling the reduced-
pressure interface 150, an aperture is formed through the first barrier layer 140 and the
reduced-pressure interface 150 is brought into fluid communication with the pressure-
transmitting layer 134. The bridge member 108 provides a convenient location for the
reduced-pressure interface 150 and is fluidly coupled to the plantar member 104. If the dorsal
member 106 is included, the bridge member 108 helps couple the dorsal member 106 and the
plantar member 104 and fluidly couples the reduced-pressure interface 150 to the pressure-
transmitting layer 134 of the dorsal member 106.

A reduced-pressure delivery conduit 152 is fluidly coupled to the reduced-pressure
interface 150 and to a reduced-pressure source 154. The reduced-pressure interface 150 may
be a port, such as a TRAC Pad® interface or a SensaT.R.A.C.™ pad interface from Kinetic
Concepts, Inc. of San Antonio, Texas. The reduced-pressure source 154 may be any device or
means for supplying reduced pressure, such as a vacuum pump, manually-actuated pump, or a
wall suction source. While the amount and nature of reduced pressure applied to a tissue site,
e.g., wound, will vary according to the application, the reduced pressure will typically be
between -5 mm Hg and -500 mm Hg and more typically between -150 mm Hg and - 300 mm
Hg.

The term “reduced pressure” as used herein generally refers to a pressure less than the
ambient pressure at a tissue site that is being subjected to treatment. In most cases, this
reduced pressure will be less than the atmospheric pressure at which the patient is located.
Alternatively, the reduced pressure may be less than a hydrostatic pressure associated with
tissue at the tissue site. Although the terms “vacuum” and “negative pressure” may be used to
describe the pressure applied to the tissue site, the actual pressure reduction applied to the
tissue site may be significantly less than the pressure reduction normally associated with a
complete vacuum. Reduced pressure may initially generate fluid flow in the area of the tissue
site. Unless otherwise indicated, values of pressure stated herein are gauge pressures.
Similarly, references to increases in reduced pressure typically refer to a decrease in absolute
pressure, while decreases in reduced pressure typically refer to an increase in absolute
pressure. Consistent with the use herein, an increase in reduced pressure or vacuum pressure

typically refers to a relative reduction in absolute pressure. In one illustrative embodiment, a



10

15

20

25

30

WO 2009/114760 PCT/US2009/037076

V.A.C.® Therapy Unit by Kinetic Concepts, Inc. of San Antonio may be used as the reduced-
pressure source 154,

Depending on the application, a plurality of devices may be fluidly coupled to the
reduced-pressure delivery conduit 152. For example, a fluid canister 156 or a representative
device 158 may be included. The representative device 158 may be another fluid reservoir or
canister to hold exudates and other fluids removed. Other examples of the representative
device 158 that may be included on the reduced-pressure delivery conduit 152 include the
following non-limiting examples: a pressure-feedback device, a volume detection system, a
blood detection system, an infection detection system, a flow monitoring system, a
temperature monitoring system, a filter, etc. Some of these devices may be formed integral to
a reduced-pressure source 154.

Referring now primarily to FIGURES 1 and 5, the application of the offloading and
reduced-pressure treatment device 102 to the plantar wound 111 will be described. The
healthcare provider removes a first portion of the support layer 128 at the location that
corresponds or aligns with the plantar wound 111 when the foot 110 is placed onto the plantar
member 104. The support layer 128 may be cut and removed with the assistance of a tool,
such as a scalpel. As the first portion is removed, the first void 146 is formed.

A first treatment manifold 160, or plantar treatment manifold, is placed into the first
void. The term “manifold” as used herein generally refers to a substance or structure that is
provided to assist in applying reduced pressure to, delivering fluids to, or removing fluids
from a tissue site. The manifold typically includes a plurality of flow channels or pathways
that are interconnected to improve distribution of fluids provided to and removed from the
tissue site or wound, e.g., plantar wound 111, around the first treatment manifold 160. The
first treatment manifold 160 may be a biocompatible material that is capable of being placed in
contact with the tissue site or wound, e.g., plantar wound 111, and distributing reduced
pressure to the tissue site or wound, e.g., plantar wound 111. Examples of treatment
manifolds may include, for example, without limitation, devices that have structural elements
arranged to form flow channels, such as, for example, cellular foam, open-cell foam, porous
tissue collections, liquids, gels, and foams that include, or cure to include, flow channels. The
first treatment manifold 160 may be porous and may be made from foam, gauze, felted mat, or
any other material suited to a particular biological application. In one embodiment, the

treatment manifold is a porous foam and includes a plurality of interconnected cells or pores
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that act as flow channels. The porous foam may be a polyurethane, open-cell, reticulated
foam, such as a GranuFoam® material manufactured by Kinetic Concepts, Incorporated of
San Antonio, Texas. In some situations, the treatment manifold, e.g., first treatment manifold
160, may also be used to distribute fluids, such as medications, antibacterials, growth factors,
and various solutions to the tissue site or wound, e.g., plantar wound 111. Other layers may be
included in or on the treatment manifold, such as absorptive materials, wicking materials,
hydrophobic materials, and hydrophilic materials.

The first treatment manifold 160 may be slightly taller than the height of the first void
146 (for the orientation shown in FIG. 5) to provide contact with the plantar wound 111. The
sealing member 162, which may be an adhesive, such as a hydrocolloid, is applied to the
plantar region of the foot 110 proximate the plantar wound 111, and the foot 110 is then
placed on the plantar member 104. The plantar wound 111 is aligned with the first void 146 of
the offloading and reduced-pressure treatment device 102 and the foot 110 is placed on the
plantar member 104. The sealing member 162 forms a pneumatic seal around the plantar
wound 111 over the first void 146, which contains the first treatment manifold 160. With
respect to the dorsal member 106, an analogous procedure is done to create the second void
148 in the dorsal member 106 and a second treatment manifold, or dorsal treatment manifold,
is placed in the second void 148. The offloading and reduced-pressure treatment device 102,
which has been placed on the foot 110, may then be placed in a cast shoe, sandal, or over size
shoe.

Reduced pressure is supplied to the reduced-pressure interface 150. Reduced pressure
is transmitted in the pressure-transmitting layer 134 to the first void 146 and the first treatment
manifold 160 and the second void 148 and the second treatment manifold. As suggested by
arrows 164 in FIGURE 5, reduced pressure pulls any fluids from the plantar wound 111 into
the first treatment manifold 160 and into the pressure-transmitting layer 134, and as suggested
by arrows 166 in FIGURE 6, the fluids are pulled into the reduced-pressure interface 150. The
fluids delivered to the reduced-pressure interface 150 may be delivered by the reduced-
pressure delivery conduit 152 to the fluid canister 156.

Referring now to FIGURES 7A and 7B, an illustrative process for manufacturing the
offloading and reduced-pressure treatment device 102 is presented. A sheet 168 of offloading
manifold material 116 may be provided. For example a 30.5 cm x 30.5 cm sheet of offloading

manifold material 116 may be provided that is used to form the offloading and reduced-
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pressure treatment device 102 for use on a foot or other extremity. A pattern 170 may be
marked and cut that corresponds to the patient’s foot size. In the current embodiment, the
plantar member 104 is sized based on a particular sizing for a patient and then the pattern 170
produced. The pattern 170 is cut to form an unfolded offloading and reduced-pressure
treatment device 102 as shown in Figure 7B. Edges 172 of the cut offloading and reduced-
pressure treatment device 102 may be covered with a flexible adhesive tape or sprayed with a
quick-drying sealant. The unfolded offloading and reduced-pressure treatment device 102 is
then folded to form the device into the position shown in FIGURES 1, 3, and 4.

Referring now to FIGURES 8A, 8B, and 9 another illustrative embodiment of an
offloading and reduced-pressure treatment device 202 is presented. The offloading and
reduced-pressure treatment device 202 is analogous to the offloading and reduced-pressure
treatment device 102 of FIGURES 1-7 and analogous or same parts are indicated by indexing
the references numerals by 100. The offloading and reduced-pressure treatment device 202
has a plantar member 204 and may have a dorsal member 206 and a bridge member 208. The
bridge member 208 may have a central bridge portion 207 and an interface portion 209. The
plantar member 204 is operable to receive a plantar region of a patient’s foot, which may have
a plantar wound. The dorsal member 206 may be included as part of the offloading and
reduced-pressure treatment device 202 and is operable to receive a dorsal region of the
patient’s foot, which may have a dorsal wound. The plantar member 204, dorsal member 206,
and bridge member 208 are formed from an offloading manifold material 216.

The offloading manifold material 216 has a support layer 228, pressure-transmitting
layer 234, and a first barrier layer 240. The support layer 228 has a first, tissue-facing surface
and a second surface 232. The pressure-transmitting layer 234 has a first, tissue-facing surface
and a second surface 238. The first barrier layer 240 has a first, tissue-facing surface and a
second surface 244.

A reduced-pressure interface 250 may be applied anywhere, but preferably on the
interface portion 209 of the bridge member 208. The reduced-pressure interface 250 is fluidly
coupled to a reduced-pressure delivery conduit 252 which is fluidly coupled to a reduced-
pressure source.

The offloading and reduced-pressure treatment device 202 includes an extension
member 275 that extends from the bridge member 208. The extension member 275 helps to

secure the offloading and reduced-pressure treatment device 202 in position during use. A
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securing strip 276 is attached to the extension member 275 and releasably attaches to a portion
of the plantar member 204. The securing strip 276 may be a piece of drape material with an
adhesive or a hook-and-loop member, etc.

Referring to FIGURES 8A and 8B, an additional feature of the offloading and reduced-
pressure treatment device 202 may be seen. In this embodiment, an adjustment portion 278 of
the support layer 228 may be seen. In use, the adjustment portion 278 is placed under the
patient’s phalanges or the metatarsal bones. The adjustment portion 278 may be cut to
accommodate different size feet or shoes as necessary. The adjustment portion 278 allows the
offloading and reduced-pressure treatment device 202 to be manufactured with a set size and
then be customized within a certain range for a particular user.

Referring to FIGURE 8A and FIGURE 10, a perimeter 280 of the offloading and
reduced-pressure treatment device 202 has a seal 282. The seal 282 may be formed in
numerous ways, such as glue, glue and pressing with a lip on a jig to apply force (see F1G. 10),
bonding, welding, drape tape, cements, etc. The seal 282 provides a pneumatic seal to the
edge of the pressure-transmitting layer 234 and couples the support layer 228, pressure-
transmitting layer 134, and first barrier layer 140.

Although the present invention and its advantages have been disclosed in the context of
certain illustrative, non-limiting embodiments, it should be understood that various changes,
substitutions, permutations, and alterations can be made without departing from the scope of

the invention as defined by the appended claims.
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CLAIMS
What is claimed:
Claim 1. An offloading and reduced-pressure treatment system comprising:

an offloading and reduced-pressure treatment device, wherein the offloading and reduced-
pressure treatment device comprises:
a plantar member formed from an offloading manifold material;
wherein the offloading manifold material comprises:

a support layer having a first, tissue-facing surface and a second surface,

a pressure-transmitting layer having a first, tissue-facing surface and a second
surface, the first, tissue-facing surface of the pressure-transmitting member
coupled to the second surface of the support layer, and

a first barrier layer having a first, tissue-facing surface and a second surface, the
first, tissue-facing surface of the first barrier layer coupled to the second surface
of the pressure-transmitting layer;

a reduced-pressure interface fluidly coupled to the pressure-transmitting layer of the
plantar member;

a reduced-pressure source; and

a reduced-pressure delivery conduit fluidly coupled to the reduced-pressure source and
to the reduced-pressure interface.

Claim 2. The offloading and reduced-pressure treatment system of claim 1 wherein the
pressure transmitting layer is encapsulated by the support layer, the first barrier layer, and
a seal.

Claim 3. The offloading and reduced-pressure treatment system of claim 1 wherein the
offloading and reduced-pressure treatment device further comprises a dorsal member
formed the offloading manifold material wherein the pressure-transmitting layer of the
dorsal member is fluidly coupled to the pressure-transmitting layer of the plantar member.

Claim 4. The offloading and reduced-pressure treatment system of claim 1 wherein the
offloading and reduced-pressure treatment device further comprises a bridge member
formed from the offloading manifold material and wherein the pressure-transmitting layer
of the bridge member is fluidly coupled to the pressure-transmitting layer of the plantar

member and wherein the reduced-pressure interface is coupled to the bridge member.
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Claim 5. The offloading and reduced-pressure treatment system of claim 1 wherein the
offloading and reduced-pressure treatment device further comprises:

a dorsal member formed from the offloading manifold material and wherein the pressure-
transmitting layer of the dorsal member is fluidly coupled to the pressure-transmitting
layer of the plantar member; and

a bridge member formed from the offloading manifold material and wherein the pressure-
transmitting layer of the bridge member is fluidly coupled to the pressure-transmitting
layer of the plantar member and wherein the reduced-pressure interface is coupled to
the bridge member.

Claim 6. The offloading and reduced-pressure treatment system of claim 1 wherein the
offloading manifold material comprises:
the pressure-transmitting layer comprises an open-cell foam material, and
the support layer comprises a closed-cell foam material.

Claim 7. The offloading and reduced-pressure treatment system of claim 1, wherein a
portion of the support layer of the plantar member is removable to form a first void and the
pressure-transmitting layer of the plantar member is operable to transfer reduced pressure
to the first void.

Claim 8. The offloading and reduced-pressure treatment system of claim 5 wherein a
portion of the support layer of the plantar member is removable to form a first void, the
pressure-transmitting layer of the plantar member is operable to transfer reduced pressure
to the first void, a portion of the support layer of the dorsal member is removable to form a
second void, and the pressure-transmitting layer of the dorsal member is operable to

transfer reduced pressure to the second void.
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Claim 9. An offloading and reduced-pressure treatment device comprising:

a plantar member, the plantar member formed from an offloading manifold material;
wherein the offloading manifold material comprises:

a support layer having a first surface and a second surface,

a pressure-transmitting layer having a first surface and a second surface, the first
surface of the pressure-transmitting member coupled to the second surface of the
support layer, and

a first barrier layer having a first surface and a second surface, the first surface of the
first barrier layer coupled to the second surface of the pressure-transmitting layer;
and

a reduced-pressure interface fluidly coupled to the pressure-transmitting layer of the
plantar member.

Claim 10. The offloading and reduced-pressure treatment device of claim 9 wherein the
pressure transmitting layer is encapsulated by the support layer, the first barrier layer, and
a seal.

Claim 11. The offloading and reduced-pressure treatment device of claim 9 further
comprising a dorsal member formed from the offloading manifold material and wherein
the pressure-transmitting layer of the dorsal member is fluidly coupled to the pressure-
transmitting layer of the plantar member.

Claim 12. The offloading and reduced-pressure treatment device of claim 9 further
comprising a bridge member formed from the offloading manifold material wherein the
pressure-transmitting layer of the bridge member is fluidly coupled to the pressure-
transmitting layer of the plantar member and wherein the reduced-pressure interface is
coupled to the bridge member.

Claim 13. The offloading and reduced-pressure treatment device of claim 9 further
comprising:

a dorsal member formed from the offloading manifold material and wherein the pressure-
transmitting layer of the dorsal member is fluidly coupled to the pressure-transmitting

layer of the plantar member; and
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a bridge member formed from the offloading manifold material, wherein the pressure-
transmitting layer of the bridge member is fluidly coupled to the pressure-transmitting
layer of the plantar member, and wherein the reduced-pressure interface is coupled to
the bridge member.

Claim 14. The offloading and reduced-pressure treatment device of claim 13 wherein a
portion of the support layer of the plantar member is removable to form a first void, the
pressure-transmitting layer of the plantar member is operable to transfer reduced pressure
to the first void, a portion of the support layer of the dorsal member is removable to form a
second void, and the pressure-transmitting layer of the dorsal member is operable to
transfer reduced pressure to the second void.

Claim 15. The offloading and reduced-pressure treatment device of claim 9 wherein the
offloading manifold material comprises:
the pressure-transmitting layer comprises an open-cell foam material, and
the support layer comprises a closed-cell foam material.

Claim 16. The offloading and reduced-pressure treatment device of claim 9 wherein a
portion of the support layer of the plantar member is removable to form a first void and the
pressure-transmitting layer of the plantar member is operable to transfer the reduced
pressure to the first void.

Claim 17. The offloading and reduced-pressure treatment device of claim 9 wherein the
offloading manifold material has a perimeter and wherein the offloading manifold material
is sealed by a sealing member proximate the perimeter.

Claim 18. The offloading and reduced-pressure treatment device of claim 9 wherein the
support layer further comprises an adjustment portion for facilitating adjustment of the size

of the offloading and reduced-pressure treatment device.
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Claim 19. An offloading and reduced-pressure treatment device compﬁsing:
a plantar member, the plantar member formed from an offloading manifold material;
wherein the offloading manifold material comprises: a support layer, a pressure-
transmitting layer, and a first barrier layer ; and
5 a reduced-pressure interface fluidly coupled to the pressure-transmitting layer of the
plantar member.
Claim 20. The offloading and reduced-pressure treatment device of claim 19 wherein the
support layer and the pressure transmitting layer comprise a single layer that is formed

with a small-pore ( <40 pores per centimeter) open-cell foam that forms the pressure-

10 transmitting layer and that is coated with a non-breathable material to form the support
layer.
Claim 21. The offloading and reduced-pressure treatment device of claim 20 wherein the

pressure-transmitting layer is encapsulated by the first-barrier layer and the non-breathable

material.
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Claim 22. A method of manufacturing an offloading and reduced-pressure treatment
device, the method comprising:
providing a sheet of offloading manifold material, the offloading manifold material

comprising:

a support layer having a first surface and a second surface,

a pressure-transmitting layer having a first surface and a second surface, the first
surface of the pressure-transmitting member coupled to the second surface of the
support layer, and

a first barrier layer having a first surface and a second surface, the first surface of the
first barrier layer coupled to the second surface of the pressure-transmitting layer;
and

cutting the sheet to form the offloading and reduced-pressure treatment device.

Claim 23. The method of manufacturing of claim 22, further comprising the step of
folding the sheet to form the offloading and reduced-pressure treatment device.

Claim 24. The method of manufacturing of claim 22 wherein:
the pressure-transmitting layer of the offloading manifold material comprises an open-cell

foam material, and

the support layer of the offloading manifold material comprises a closed-cell foam
material.

Claim 25. The method of manufacturing of claim 22 wherein the step of cutting the sheet
to form the offloading and reduced-pressure treatment device comprises the step of cutting
the sheet to form a plantar member, a bridge member, and a dorsal member.

Claim 26. The method of manufacturing of claim 22 wherein the pressure transmitting

layer is encapsulated by the support layer, the first barrier layer, and a seal.

18



10

15

20

25

WO 2009/114760 PCT/US2009/037076

Claim 27. A method for treating a plantar wound on a patient’s foot, the method
comprising the steps of:
providing an offloading and reduced-pressure treatment device formed from an offloading

manifold material, the offloading and reduced-pressure treatment device having a |

plantar member, and wherein the offloading manifold material comprises:

a support layer having a first surface and a second surface,

a pressure-transmitting layer having a first surface and a second surface, the first
surface of the pressure-transmitting member coupled to the second surface of the
support layer, and (

a first barrier layer having a first surface and a second surface, the first surface of the
first barrier layer coupled to the second surface of the pressure-transmitting layer;

removing a portion of the support layer to form a first void proximate the plantar wound of
the patient;

disposing a first treatment manifold in the first void; and

delivering reduced pressure to the first void via the pressure-transmitting layer.

Claim 28. The method for treating a plantar wound on a patient’s foot of claim 27 further
comprises the step of disposing a first sealing member around the first void, the first
sealing member operable to form a pneumatic seal between the support layer and the
patient’s skin.

Claim 29. The method for treating a plantar wound on a patient’s foot of claim 27
wherein:
the pressure-transmitting layer of the offloading manifold material comprises an open-cell

foam material, and

the support layer of the offloading manifold material comprises a closed-cell foam

material.
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Claim 30. A method for treating a plantar wound and a dorsal wound on a patient’s foot,
the method comprising the steps of:
providing an offloading and reduced-pressure treatment device formed from an offloading

manifold material, the offloading and reduced-pressure treatment device having a

plantar member and a dorsal member, and wherein the offloading manifold material

comprises:

a support layer having a first surface and a second surface,

a pressure-transmitting layer having a first surface and a second surface, the first
surface of the pressure-transmitting member coupled to the second surface of the
support layer, and

a first barrier layer having a first surface and a second surface, the first surface of the
first barrier layer coupled to the second surface of the pressure-transmitting layer;

removing a portion of the support layer to form a first void proximate the plantar wound of
the patient;

disposing a first treatment manifold in the first void,

removing a portion of the support layer to form a second void proximate the dorsal wound
of the patient;

disposing a second treatment manifold in the second void; and

delivering reduced pressure to the first void and the second void via the pressure-
transmitting layer.

Claim 31. The method for treating a plantar wound and a dorsal wound on a patient’s foot
of claim 30 further comprises the step of disposing a first sealing member around the first
void, the first sealing member operable to form a pneumatic seal between the support layer
of the plantar member and the patient’s skin; and the step of disposing a second sealing
member around the second void, the second sealing member operable to form a pneumatic
seal between the support layer of the dorsal member and the patient’s skin.

Claim 32. The method for treating a plantar wound and a dorsal wound on a patient’s foot
of claim 31 wherein:
the pressure-transmitting layer of the offloading manifold material comprises an open-cell

foam material, and

the support layer of the offloading manifold material comprises a closed-cell foam

material.
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Claim 33. The method for treating a plantar wound and a dorsal wound on a patient’s foot

of claim 31 wherein:

the pressure-transmitting layer of the offloading manifold material comprises an open-cell

foam material,

the support layer of the offloading manifold material comprises a closed-cell foam

material, and

the first barrier layer of the offloading manifold material comprises a polyurethane transfer

coating on a warp knitted fabric.

21



