
TITLE OF THE INVENTION REDUCED-PRESSURE, COMPRESSION SYSTEMS AND
APPARATUSES FOR USE ON A CURVED BODY PART 5 RELATED APPLICATIONS
[0001] The present invention claims the benefit, under 35 USC  119(e), of
the filing of U.S. Provisional Patent Application serial number 61/057,807,
entitled "Reduced-pressure Surgical Wound Treatment System," filed May 30,
2008; U.S. Provisional Patent Application 10 serial number 61/057,798,
entitled "Dressing Assembly For Subcutaneous Wound treatment Using Reduce
Pressure," filed May 30, 2008; U.S. Provisional Patent Application serial
number 61/057,808, entitled "See-Through, Reduced-Pressure Dressing," filed
May 30, 2008; U.S. Provisional Patent Application serial number 61/057,802,
entitled "Reduced-Pressure Dressing Assembly For Use in Applying a Closing
Force," filed May 30, 2008; U.S. 15Provisional Patent Application serial
number 61/057, 803, entitled "Reduced-Pressure, Linear- Wound Treatment
System," filed May 30, 2008; U.S. Provisional Patent Application serial
number 61/057,800, entitled "Reduced-Pressure, Compression System and
Apparatus for use on a Curved Body Part," filed May 30, 2008; U.S.
Provisional Patent Application serial number 61/057,797, entitled
"Reduced-Pressure, Compression System and Apparatus for use 20 on Breast
Tissue," filed May 30, 2008; U.S. Provisional Patent Application serial
number 61/057,805, entitled "Super-Absorbent, Reduced-Pressure Wound
Dressing and System," filed May 30, 2008; U.S. Provisional Patent
Application serial number 61/057,810, entitled "Reduced-Pressure,
Compression System and Apparatus for use on a Joint," filed May 30, 2008;
U.S. Provisional Patent Application serial number 61/121,362, entitled
"Reduced- 25 Pressure Wound treatment System Employing an Anisotropic
Drape," filed December 10, 2008; and U.S. Provisional Patent Application
serial number 61/144,067, entitled "Reduced-Pressure, Compression System
and Apparatus for use on a Joint," filed January 12, 2009. All of these
provisional applications are incorporated herein by reference for all
purposes.  BACKGROUND       [0002] The present invention relates generally
to medical treatment systems, and more particularly, to reduced-pressure
wound treatment systems. [0003] Physicians perform millions of surgical
procedures each year around the world. 



5 Many of the procedures are performed as open surgery and an increasing
number are performed using minimally invasive surgery, such as endoscopic,
arthroscopic, and laparoscopic procedures. As one example, the American
Society for Aesthetic Plastic Surgery reports that there were more than
450,000 liposuction procedures in the United States in 2007. [0004]
Surgical procedures involve acute wounds, e.g., an incision, in the skin
and 10 related tissue. In many instances, the incision is closed at the
conclusion of the procedure using a mechanical apparatus, such as staples
or suture, or closed using adhesives. Thereafter, the wound is often merely
covered with a dry, sterile bandage. Of course, there is usually more
disruption than just at the epidermis. [0005] With many surgical
procedures, particularly those done with minimally 15 invasive techniques,
much of the disruption or damage is below the epidermis, or at a
subcutaneous level. Again, as one example, in one type of liposuction
procedure, after the introduction of a tumescent fluid (saline, mild
painkiller, and epinephrine), the surgeon will use a trocar and cannula
with suction to remove fatty areas. In doing so, it is not uncommon to have
subcutaneous voids and other tissue defects formed at tissue sites remote
from the 20 incision through which the cannula was placed or other
incisions through which equipment was placed. The damaged tissue will need
time and care to heal and poses a number of potential complications and
risks including edema, seroma, hematoma, further bruising, and ecchymosis
to name some.  BRIEF SUMMARY      [0006] According to one illustrative
embodiment, a system for providing a force to a desired treatment area on a
curved body part of a person includes a dressing assembly for placing on
the desired treatment area of the person. The dressing assembly has a
longitudinal 5portion with a first end and a second end. The dressing
assembly also includes an interior surface member having a first surface
and a second, inward-facing surface and a dressing bolster having a first
surface and a second, inward-facing surface. The second, inward-facing
surface of the dressing bolster is disposed against the first surface of
the interior surface member. The system further includes a releaseable
circumferential member coupled to the 10 first end and second end of the
dressing assembly, a sealing subsystem for providing a fluid seal over the
dressing assembly, and a reduced-pressure subsystem for providing a reduced
pressure to the dressing assembly.      [00071 According to one
illustrative embodiment, a system for providing a force to a desired
treatment area on a curved body part of a person includes a dressing
assembly for 



15 placing on the desired treatment area of the person. The dressing
assembly has a longitudinal portion with a first end and a second end. The
dressing assembly includes a first material having a first surface and a
second, inward-facing surface and a second material having a first surface
and a second, inward-facing surface. The second, inward-facing surface of
the first material is disposed against the first surface of the second
material. The system further 20 includes a releaseable circumferential
member coupled to the first end and second end of the dressing assembly and
a reduced-pressure subsystem for providing a reduced pressure to the
dressing assembly.      100081 According to one illustrative embodiment, a
system for providing a compressive force to a desired treatment area on a
person's torso includes a dressing assembly 25shaped and configured to be
placed on at least a portion of the person's torso and a releasable
circumferential connector for holding the dressing assembly against the
torso. The circumferential connector and the dressing assembly include a
circumferential member. The system further includes a sealing subsystem for
providing a fluid seal over the dressing assembly and the person's
epidermis and a reduced-pressure subsystem for providing reduced 30
pressure to the dressing assembly whereupon the system is operable to
generate a compressive force against at least a portion of the torso.
[0009] According to one illustrative embodiment, a system for providing a
compressive force to a desired treatment area on a person's torso includes
a dressing assembly for placing on the desired treatment area of the
person. The dressing assembly includes a longitudinal portion with a first
end and a second end, and a dressing bolster having a first 5 surface and a
second, inward-facing surface. The second, inward-facing surface of the
dressing bolster is disposed against the first surface of the interior
surface member. The dressing assembly further includes an envelope member
surrounding the dressing bolster. The envelope member includes an interior
surface member having a first surface and a second, inward-facing surface,
and an exterior surface member having a first surface and a second, 10
inward-facing surface. The second, inward-facing surface of the exterior
surface member is disposed proximate the first surface of the dressing
bolster. The dressing bolster is formed from a bolster material having a
density greater than 25 kg/m3. the system further includes a releaseable
circumferential member coupled to the first end and second end of the
dressing assembly and a sealing subsystem for providing a fluid seal over
the dressing assembly and the 15 person's epidermis. The sealing subsystem
includes an over-drape that extends over the exterior surface member, and a
sealing apparatus for providing a fluid seal over a person's epidermis and
the over-drape.       [0010] According to one illustrative embodiment, a
method of manufacturing a system for providing a compressive force to a
desired treatment area on a curved body part of a person 20 includes the
step of forming a dressing assembly shaped and configured to be placed on
the 



desired treatment area of the person. The method further includes providing
a releasable circumferential connector for holding the dressing assembly
against the desired treatment area and providing a sealing subsystem for
providing a fluid seal over the dressing assembly and the person's
epidermis. 25[0011] According to one illustrative embodiment, a method of
providing a force to at least a portion of a curved body part of a person
includes the steps of: deploying a dressing assembly on the curved body
part. The dressing assembly includes an interior surface member for placing
over the desired treatment area and having a first surface and a second,
inward-facing surface and a dressing bolster having a first surface and a
second, inward-facing 30 surface. The second, inward-facing surface of the
dressing bolster is disposed against the first surface of the interior
surface member thereby sealing the dressing assembly to the curved body
part. The method further includes providing reduced pressure to the
dressing assembly.  The dressing bolster has a first volume (V1) at ambient
pressure and a second volume (V2) when under reduced pressure and VI>V2.
[0012] According to one illustrative embodiment, a method for providing a
force to a curved body part includes the step of: placing a dressing
assembly against a desired area. The 5 dressing assembly has a longitudinal
portion with a first end and a second end. The method further includes
releseably coupling the first end to the second end to hold the
longitudinal portion of the dressing assembly against the patient in the
desired treatment area; fluidly coupling a reduced-pressure source to the
dressing assembly; and activating the reduced pressure source to provide
reduced pressure to the dressing assembly. The dressing assembly 10 is
placed under reduced pressure and contracts to form a directed force.
[0013] Other objects, features, and advantages of the illustrative
embodiments will become apparent with reference to the drawings and the
detailed description that follow.  BRIEF DESCRIPTION OF THE DRAWINGS
[0014] A more complete understanding of the present invention may be
obtained by reference to the following Detailed Description when taken in
conjunction with the accompanying Drawings wherein: 5[0015] FIGURE 1 is a
schematic, perspective view of a portion of an illustrative embodiment of a
reduced-pressure system shown on a person's torso; 



[0016] FIGURE 2 is a schematic, perspective view, with a portion in cross
section, of an illustrative embodiment of a reduced-pressure system shown
over an incision and above undermined subcutaneous tissue; 10[0017] FIGURE
3 is a cross-section of a portion of an illustrative embodiment of a
reduced-pressure system shown on intact skin and over an area of undermined
subcutaneous tissue;       [0018] FIGURE 4 is schematic, cross-section of a
portion of an illustrative embodiment of a reduced-pressure system shown
applied on a torso of a person; 15[0019] FIGURE 5 is schematic,
cross-section of a portion of an illustrative embodiment of a
reduced-pressure system shown applied on a torso of a person;       [0020]
FIGURE 6 is an anterior, schematic, perspective view of a portion of an
illustrative embodiment of a reduced-pressure system shown on a torso;
[0021] FIGURE 7 is a posterior, schematic, perspective view of a portion of
the 20 illustrative system shown in FIGURE 6;       [0022] FIGURE 8 is a
schematic cross-section of a portion of an illustrative embodiment of a
reduced-pressure, compression system;       [0023] FIGURE 9 is a schematic
perspective view showing a bolster material; [0024] FIGURE 10 is an
anterior, schematic, perspective view of an illustrative 25 embodiment of a
brassiere for providing support to breast tissue; [0025] FIGURE 11 is a
cross section of the brassiere of FIGURE 10 taken from one side;
[0026] FIGURE 12 is an anterior, schematic, perspective view of the
brassiere of FIGURES 10-11 with a portion of the brassiere released to show
a back portion of the 30brassiere;       [0027] FIGURE 13 is a schematic
cross-section of a portion of the brassiere of FIGURES 10-12; and
[0028] FIGURE 14 is a schematic cross section of a portion of the brassiere
of FIGURES 10-12 showing an illustrative, alternative aspect. 



DETAILED DESCRIPTION 5       [0029] In the following detailed description
of illustrative embodiments, reference is made to the accompanying drawings
that form a part hereof, and in which is shown, by way of illustration,
specific embodiments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable those skilled in
the art to practice the 10invention, 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 invention, 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 15 sense,
and the scope of the present invention is defined only by the appended
claims.       [0030] Referring to FIGURE 1, a system 2 for providing a
force to a desired treatment area 3 on a person's torso 4 is shown. The
system 2 may be applied in any situation in which support is desired for a
given portion of a person's body such as the torso, an arm, leg, or other
curved body part, but is described in the context of the torso 4. The
system 2 may be applied 20 when a force is desired for therapeutic reasons,
such as providing a compression force, or inward force (or tangential
force), and a lifting force, or upward force, to a desired treatment area
while optionally removing fluids, such as exudates. The system 2 may be
applied to treat  subcutaneous tissue, treat surface tissue, or provide
support. As used herein, subcutaneous means tissue at least as deep as the
subcutaneous tissue, but also may include deeper tissues, 25including
organs. Unless otherwise indicated, as used herein, "or" does not require
mutual exclusivity. The system 2 may be applied simply when support is
desired for cosmetic reasons or for any reason at all.       [0031] The
system 2 allows support to be given to a portion of a person's body with
relative ease, and the system 2 allows various sizes of body parts to be
accommodated by a 30 single system or apparatus thereby reducing the need
for large inventories. When used with a wound, the system 2 may keep the
wound dry, reduce dead space formation, improve perfusion, reduce seroma
and hematoma formation, and reduce bruising and edema secondary   to
certain surgical procedures. The system 2 also provides comparative comfort
for the patient or person using the system 2. The force developed by system
2 may be varied by varying the reduced pressure delivered to the system 2,
and a feedback loop may be used to allow automated adjustments of reduced
pressure to maintain a desired compressive force on a 



5treatment site even as swelling increases or decreases.       10032]
Referring now to FIGURE 2, an illustrative system 10 for treating
undermined subcutaneous tissue in a peri-incisional region according to one
illustrative embodiment is presented. The system 10 is shown in a
peri-incisional region around an incision 12, which is through epidermis
14, or skin, and dermis 16 and reaches into a hypodermis, or subcutaneous
10 tissue 18. The subcutaneous tissue 18 may include numerous tissue types
such as fatty tissue or muscle. The undermined subcutaneous tissue site 20
is shown extending from incision 12 and includes, in this instance,
subcutaneous defect or void 22. The undermined subcutaneous tissue 20 is
often caused by surgical procedures such as liposuction. The undermined
subcutaneous tissue 20 may include voids, such as the void 22, open spaces,
and various 15 defects that can be troublesome for a number of reasons. For
example, the void 22 may allow fluids to build and that may result in
edema. The term "fluid" as used herein generally refers to gas or liquid,
but may also include any other flowable material, including but not limited
to gels, colloids, and foams. [0033] The incision 12 may be closed using
any closing device such as staples, sutures, 20 or adhesive, but is shown
in this illustrative embodiment with a suture 13. The system 10 typically
is for treating an area and, in particular, is typically for treating a
subcutaneous tissue site 20 and the tissue around subcutaneous tissue 20,
but the system 10 may also be used to treat the more limited area of the
incision 12. 100341 The system 10 includes a dressing assembly 30, which
includes a shaped 25dressing bolster 32 (or dressing bolster), a sealing
subsystem 60, and a reduced-pressure subsystem 80. The system 10 develops a
net compressive force, represented by reference numerals 24, that is
realized at the subcutaneous tissue 20. As described further below, the
shaped dressing bolster 32 may be shaped and configured to allow the
compressive force 24 to be distributed fairly evenly over the patient's
epidermis 14 and beneath the epidermis 14. 30 Otherwise, if there are areas
of substantially increased force as compared to other areas, skin
irritation may result. The system 10 may also be operable to develop an
inward force (or closing force), i.e. towards an interior portion of
dressing assembly 30. The inward force is  represented by reference
numerals 26. The inward force 26 may remain substantially within the plane
of the epidermis 14. In other words, the inward force 26 operates mainly
within the epidermis 14. In addition, the system 10 is operable to deliver
reduced pressure to the incision 12. The reduced pressure may be realized
at the level of the subcutaneous void 22 to help 5 approximate-bring
together-the tissues in that region as well as to help remove any air or
any other fluids, e.g., exudates. 



[0035] The dressing assembly 30 includes the shaped dressing bolster 32,
which has a first side 34 and a second, inward (tissue-facing) side 36. The
shaped dressing bolster 32 may be sized and shaped to substantially match
the estimated area of undermined subcutaneous 10 tissue 20 although a
larger or smaller size may be used. The shaped dressing bolster 32 has a
peripheral edge 38. The shaped dressing bolster 32 may be made of a number
of different bolster materials. In one illustrative embodiment, the shaped
dressing bolster 32 is made from a porous and permeable foam-like material
and, more particularly, a reticulated, open-cell polyurethane or polyether
foam that allows good permeability of wound fluids while under a 15 reduced
pressure. One such foam material that has been used is the VAC(r)
Granufoam(r) material that is available from Kinetic Concepts, Inc. (KCI)
of San Antonio, Texas. Any material or combination of materials might be
used for the bolster material provided that the bolster material is
operable to distribute the reduced pressure and provide the desired forces.
[0036] The shaped dressing bolster 32 may be a manifold that is sized and
shaped to 20 distribute forces evenly and to distribute reduced pressure.
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 around the manifold. The 25 manifold may be a
biocompatible material that is capable of being placed in contact with the
tissue site and distributing reduced pressure to the tissue site. Examples
of manifolds may include, for example, without limitation, devices that
have structural elements arranged to form now 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 30
manifold may be porous and may be made from foam, gauze, felted mat, or any
other material suited to a particular biological application. Other
embodiments might include "closed cells." In some situations, the manifold
may also be used to distribute fluids such as medications,  antibacterials,
growth factors, and various solutions to the tissue site. Other layers may
be included in or on the manifold, such as absorptive materials, wicking
materials, hydrophobic materials, and hydrophilic materials. [0037] The
reticulated pores of the Granufoam(r) material, that are in the range from
5 about 400 to 600 microns, are helpful in carrying out the manifolding
function, but other materials may be used. The density of the medical
bolster material, e.g., Granufoam(r) material, is typically in the range of
about 1.3 lb/ft3 - 1.6 lb/ft3 (20.8 kg/m3 - 25.6 kg/m3). A material with a
higher density (smaller pore size) than Granufoam(r) material may be
desirable in some situations. For example, the Granufoam(r) material or
similar material with a density greater 10 than 1.6 lb/ft3 (25.6 kg/m3) may
be used. As another example, the Granufoare material or similar material
with a density greater than 2.0 lb/ft3 (32 kg/m3) or 5.0 lb/ft3 (80.1
kg/m3) or even more may be used. The more dense the material is, the higher
compressive force that may be generated for a given reduced pressure. If a
foam with a density less than the tissue at the tissue site is used as the
medical bolster material, a lifting force may be developed. In one
15illustrative embodiment, a portion, e.g., the edges, of the dressing
assembly may exert a compressive force while another portion, e. g,. a
central portion, may provide a lifting force. 



[0038] The bolster material may be a reticulated foam that is later felted
to thickness of  about one third (1/3) of the foam's original thickness.
Among the many possible bolster materials, the following may be used:
Granufoam(r) material or a Foamex(r) technical foam 20 (www.foamex.com). In
some instances it may be desirable to add ionic silver to the foam in a
microbonding process or to add other substances to the bolster material
such as antimicrobial agents. The bolster material may be isotropic or
anisotropic depending on the exact orientation of the compressive forces 24
that are desired during the application of reduced pressure. The bolster
material may also be a No-absorbable material. 25[0039] The sealing
subsystem 60 includes an over-drape 62 (drape) or sealing member. The
over-drape 62 may be an elastomeric material or may be any material that
provides a fluid seal. "Fluid seal," or "seal," means a seal adequate to
hold reduced pressure at a desired site given the particular
reduced-pressure subsystem involved. "Elastomeric" means having the
properties of an elastomer and generally refers to a polymeric material
that has rubber-like 30 properties, More specifically, most elastomers have
elongation rates greater than 100% and a significant amount of resilience.
The resilience of a material refers to the material's ability to recover
from an elastic deformation. Examples of elastomers may include, but are
not limited  to, natural rubbers, polyisoprene, styrene butadiene rubber,
chloroprene rubber, polybutadiene, nitrite rubber, butyl rubber, ethylene
propylene rubber, ethylene propylene diene monomer, chlorosulfonated
polyethylene, polysulfide rubber, polyurethane, EVA film, co-polyester, and
silicones. As non-limiting examples, the over-drape 62 may be formed from
materials that 5 include a silicone, 3M Tegaderm(r) drape material, acrylic
drape material such as one available from Avery, or an incise drape
material.       [00401 The over-drape 62 may be coupled to the bolster 32.
The coupling may occur in many ways. The over-drape 62 and the bolster 32
may be coupled using adhesives such as an acrylic adhesive, silicone
adhesive, hydrogel, hydrocolloid, etc. The over-drape 62 and the 10 bolster
32 might be bonded by heat bonding, ultrasonic bonding, and radio frequency
bonding, etc. The coupling may occur in discrete patterns or more
completely. Structural members might be added to the bond to make the
over-drape 62 behave anisotropically in a desired direction, i.e. to make
an =isotropic drape material. An anisotropic drape material helps the
dressing assembly 30 to primarily move in a given direction, i.e. only
about a certain axis or 15axes.       [0041] In the illustrative embodiment
of FIGURE 2, the over-drape 62 may be sized to extend beyond the peripheral
edge 38 on an extremity 33 of the shaped dressing bolster 32 to form a
drape extension 64. The drape extension 64 has a first surface 66 and a
second, inward-facing surface 68. The over-drape 62 may be sealed against
the epidermis 14 of the 



20 patient using a sealing apparatus or device 69 for providing a seal. The
over-drape 62 and sealing apparatus 69 allow reduced pressure to be
maintained at the tissue site by the reduced-pressure subsystem 80. The
sealing apparatus 69 may take numerous forms, such as an adhesive 70; a
sealing tape, or drape tape or strip; double-side drape tape; paste;
hydrocolloid; hydrogel; or other sealing means. If a tape is used, it may
be formed of the same material as 25the over-drape 62 with a pre-applied,
pressure-sensitive adhesive. The pressure-sensitive adhesive 70 may be
applied on the second surface 68 of the drape extension 64. The adhesive 70
provides a substantial fluid seal between the over-drape 62 and the
epidermis 14 of the patient. The adhesive 70 may have removable strips
covering the adhesive 70 that are removed before the drape extension 64 is
applied to the patient's epidermis 14. 30 [0042] The reduced-pressure
subsystem 80 includes a reduced-pressure source 82, which can take many
different forms. The reduced-pressure source 82 provides a reduced pressure
as a part of the system 10. The reduced-pressure source 82 may be any
device for   supplying a reduced pressure, such as a vacuum pump, wall
suction, or other source. While the amount and nature of reduced pressure
applied to a tissue site and shaped dressing bolster 32 will typically vary
according to the application, the reduced pressure will typically be
between -5 mm Hg and -500 mm Hg and more typically between -100 mm Hg and
-300 mm 5 Hg. [0043] As used herein, "reduced pressure" 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
at the tissue site. 10 Unless otherwise indicated, values of pressure
stated herein are gauge pressures. The reduced pressure delivered may be
constant or varied (patterned or random) and may be delivered continuously
or intermittently. Although the terms "vacuum" and "negative pressure" may
be used to describe the pressure applied to the tissue site, the actual
pressure applied to the tissue site may be more than the pressure normally
associated with a complete vacuum. Consistent 15with the use herein, an
increase in reduced pressure or vacuum pressure typically refers to a
relative reduction in absolute pressure.       [0044] In order to maximize
patient mobility and ease, the reduced-pressure source 82 may be a
battery-powered, single-use reduced-pressure generator. Such a
reduced-pressure source 82 facilitates application in the operating room
and provides mobility and convenience 20 for the patient during the
rehabilitation phase. The reduced-pressure source 82 has a battery
compartment 84 and a canister region 86 with windows 88 providing a visual
indication of the level of fluid within the canister 86. An interposed
membrane filter, such as hydrophobic or oleophobic filter, might be
interspersed between a reduced-pressure delivery conduit, or tubing, 90 and
the reduced-pressure source 82. 25[0045] For many procedures, it is
believed that the patient would be directed to wear 



the system 10 for three to five days and may be directed to wear system 10
for 15 days or more. Still, the treatment time is a welcomed time period in
contrast to treatment with conventional compressive garments, which are
worn after many procedures today for up to six weeks. Accordingly, the
battery life and/or power provisions may need to accommodate up to 30 15
days of operation. Other sources of reduced pressure may also be utilized
such as V.A.C.4: therapy unit, which is available from KCI of San Antonio,
Texas, or a wall suction unit. The reduced-pressure source 82 may also be
supplied by a portable mechanical device, such as a  piston in a tube,
depending on how much leakage there is with the fluid seal between the
shaped dressing bolster 32 and the epidermis 14.       [0046] The reduced
pressure developed by the reduced-pressure source 82 is delivered through
the reduced-pressure delivery conduit 90 to a reduced-pressure interface
92, which 5 may be an elbow port 94. In one illustrative embodiment, the
port 94 is a TRAC(r) technology port available from KCI of San Antonio,
Texas. The reduced-pressure interface 92 allows the reduced pressure to be
delivered to the sealing subsystem 60 and realized within an interior
portion of the sealing subsystem 60. In this illustrative embodiment, the
port 94 extends through the over-drape 62 and into the shaped dressing
bolster 32. 10[0047] In operation, the system 10 may be applied in the
operating room after a  surgical procedure on the patient or at another
time. The second surface 36 of the shaped dressing bolster 32 is placed
against the patient's epidermis 14 with the shaped dressing bolster 32 over
the undermined subcutaneous tissue site 20 and with a portion over the
incision 12. The dressing assembly 30 may be sized for the typical
application involved in the 15 procedure performed by a healthcare
provider. The dressing assembly 30 may be sized, shaped, and configured to
work with different anatomical applications such as abdominal, chest,
thighs, arms, etc. [0048] If the over-drape 62 has not already been coupled
(see other illustrative embodiments below) to the shaped dressing bolster
32, the over-drape 62 is then placed over 20 the first surface 34 of the
shaped dressing bolster 32 with an extra portion extending beyond the
peripheral edge 38 to form the drape extension 64. The drape extension 64
can then be taped to the epidermis 14 (see 172 in FIG. 2) or an adhesive 70
(FIG. 1) used to form a fluid seal between the over-drape 62 and the
patient's epidermis 14. The fluid seal need only be adequate to allow the
system 10 to hold a reduced pressure on the treatment site. The reduced-
25pressure interface 92 and the reduced-pressure sources 82 are fluidly
coupled using the reduced-pressure delivery conduit 90. The
reduced-pressure source 82 may then be activated and reduced pressure
delivered to the shaped dressing bolster 32. 



[0049] As the pressure is reduced at the shaped dressing bolster 32, the
shaped dressing bolster 32 compresses and contracts laterally and forms a
semi-rigid substrate and, as 30 a result, a number of beneficial forces and
actions take place. The reduced pressure is transmitted further still
through the shaped dressing bolster 32 so that reduced pressure is
experienced at the patient's epidermis 14 at the incision 12. At least at
the early stages of the  healing process, the reduced pressure is realized
through the incision 12 and into the subcutaneous tissue 20 and the
reduction of pressure helps close defects, such as subcutaneous void 22,
and generally provides stability to the area. The reduced pressure
delivered to the shaped dressing bolster 32 also develops the compressive
force 24 that again may provide 5stability and therapy. The compressive
force 24 is more than just at the epidermis 14. The compressive force 24
extends down deeper and may be experienced at the level of subcutaneous
tissue 20.       [0050] As the over-drape 62 and shaped dressing bolster 32
laterally contract under the influence of the reduced pressure, and as the
downward force acts through the Poisson's ratio 10 for the epidermis 14, an
inward force 26 develops that may help hold a closing force on the incision
12 and may generally provide additional stability to the incision 12 or
treatment site. The inward force 26 may rely in part on friction between
the shaped dressing bolster 32 and the epidermis 14 to communicate the
force to the epidermis 14 and may involve force transmission from the drape
extension 64 to the epidermis 14 by way of the adhesive 70 or 15through
friction if tape (172 in Fig. 2) is used. At the same time, the reduced
pressure delivered to and through shaped dressing bolster 32 helps to
remove any exudates or other fluids from the incision 12. The system 10
also allows the epidermis to be smoothed out with an even application of
force-it contours and smoothes the epidermis 14. All these actions may
improve healing of the incision 12 and the undermined subcutaneous tissue
20. 20100511 One operational concern is to avoid skin irritation in
deploying and using the system 10. Accordingly, care is taken to avoid skin
irritation, such as blistering of the patient's epidermis 14, that may be
due to secondary shear, secondary strain or other effects. For this reason,
the extremity 33 of the shaped dressing bolster 32 may be shaped to provide
an even distribution of compressive forces. The extremity 33 is the outer,
shaped portion of 25bolster 32 and the peripheral edge is generally the
most outboard portion of the shaped dressing bolster 32 or the most
outboard portion that interface with patient's epidermis. The extremity 33
may be a chamfered surface, but other shapes, e.g., an arcuate shape in
system 110 (FIG. 2), may be used. Shapes that evenly distribute the
resultant forces are desired. For comparison, when a dressing bolster with
a square-edge is used, a "tent area" may form when 



30 the over-drape is applied over the dressing bolster and onto the
patient's epidermis. The "tent area" is believed to contribute to issues
with skin irritation. The "tent area" may be avoided  by shaping the shaped
bolster 32 or by attaching the over-drape to a side area of the dressing
bolster.       [0052] The shaped edge, or extremity, of the shaped dressing
bolster 32 allows a compressive force 24 to be developed without a big
"edge effect"; that is, without causing 5shear or stress to rise to a level
that causes skin irritation such as erythema or blistering. The shaped
portion gradually distributes the force to avoid irritation. This way of
carefully applying the forces to the epidermis 14 to avoid irritation is
generally referred to as "evenly distributing" the compressive force 24,
but is not strictly used in a literal sense. There may be some variation,
but not enough to cause irritation of the epidermis 14. As another
precaution 10 against skin irritation, an inner layer might be added
between the shaped dressing bolster 32 and the patient's epidermis 14 (see
857 in Fig. 11) or placed in other locations as explained in connection
with other illustrative embodiments further below.       [0053] It may be
desirable to apply the system 10 in the operating room and allow the system
10 to remain on the patient until adequate healing has taken place. In this
regard, it 15 may be desirable to form the over-drape 62, the shaped
dressing bolster 32, and any other layers from see-through materials to
allow the healthcare provider to gain visual cues about the healing of the
incision 12 and the undermined subcutaneous tissue 20 without having to
remove the dressing assembly 30. [0054] Referring now to FIGURE 3, another
illustrative embodiment of a system 110 20 for treating undermined
subcutaneous tissue in a patient is presented. The system 110 is analogous
in most respects to the system 10 of FIGURE 2 and analogous parts are
generally indicated in this embodiment by indexing the numerals by 100. In
this particular illustrative embodiment, the system 110 is placed over
intact epidermis 115, i.e., there is no incision or other linear wound in
this instance. There is, however, undermined subcutaneous tissue 120
25including a subcutaneous void 122. The system 110 helps treat the
undermined subcutaneous tissue 120 whether or not there is an incision.
[0055] The system 110 includes a dressing assembly 130 having a shaped
dressing bolster 132. The shaped dressing bolster 132 has a first side 132
and a second, inward-facing side 136. While the shaped dressing bolster 32
of FIGURE 2 was shown with a trapezoidal 30 cross-section, a shaped
dressing bolster 132 of FIGURE 3 has a cross-section that is formed with an
elliptical shape with an extremity 133 having radiused edges, or having an
arcuate edge. The shaped dressing bolster 132 may be shaped with a
double-beveled cross-section or  



other shape. As before, the shape of the shaped dressing bolster 132 is
facilitates the even distribution of the compressive force to an extent
that skin irritation is avoided during reduced pressure. In the
illustrative embodiment of FIGURE 3, a sealing apparatus 169 provides a
fluid seal between an over-drape 162 and epidermis 114 of the patient. In
this example, the 5sealing apparatus 169 is a sealing tape 172.
[0056] The system 110 includes a sealing subsystem 160 to provide a fluid
seal over the shaped dressing bolster 132. A reduced-pressure delivery
conduit 190 delivers reduced pressure to a reduced-pressure interface 192,
e.g., a port 194, that is in fluid communication with an interior portion
of the sealing subsystem 160. 10[0057] In this illustrative embodiment, the
ambient pressure provides a force 131 on a first surface 161 of the
over-drape 162 and the contraction of the shaped dressing bolster 132
develops a compression force 124 to provide a net force that is experienced
down into the skin and that reaches dermis 116 and may reach other
subcutaneous levels 118. At the same time, a substantially in-plane force
directed inward is developed. The inward force might be 15 developed
through two different mechanisms. First, an inward force 127 is an inward
contraction force caused by the shaped dressing bolster 132 being
compressed and as the shaped dressing bolster 132 compresses the shaped
dressing bolster 132 is drawn inward. At the same time, as the reduced
pressure is applied, the over-drape 162 is drawn into the area proximate
the extremity 133 as suggested by arrow 128. Because a drape extension 164
is 20 secured to the epidermis 114, the horizontal component of the
resultant force 128 would pull the epidermis 114 inward as is suggested by
the inward force 129.      [0058] Referring now to FIGURE 4, a system 210
for treating a tissue site 220, e.g., an undermined subcutaneous tissue
site, is shown on a curved body part 200, such as a patient's torso. The
system 210 includes a dressing assembly 230 and a sealing subsystem 260.
The 25 dressing assembly 230 includes a shaped dressing bolster 232. The
sealing subsystem 260 includes an over-drape 262 with an extension 264. The
extension 264 may be secured to the patient's epidermis 214 by a sealing
apparatus, such as an adhesive 270. A reduced-pressure source (not shown)
provides reduced pressure to a reduced-pressure delivery conduit 290, which
delivers the reduced pressure to a reduced-pressure interface 292. 30[0059]
The reduced-pressure interface 292 delivers the reduced pressure to the
shaped dressing bolster 232. As the shaped dressing bolster 232 is
compressed under the influence of reduced pressure, a net compressive force
224 is developed that is delivered to the tissue site   220. In this
embodiment, an extremity 233 of the shaped dressing bolster 232 is formed
with an orthogonal end. The over-drape 262 forms a "tent" area 229 around a
void 235. Under reduced pressure, the over-drape 262 is pulled into the
void 235 and a force is thereby applied that develops an inward contracting
force 226. 



5[0060] In the system 210, the curvature of the shaped dressing bolster 232
also helps develop a compressive force. A first surface 234 of the shaped
dressing bolster 232 has a greater surface area than the surface area of a
second, inward-facing surface 236 of the shaped dressing bolster 232. Thus,
under reduced pressure, this difference in surface areas also facilitates
the development of a net compressive force 224. 10[0061] Referring now to
FIGURE 5, an illustrative system 310 for treating a tissue site 320, e.g.,
an undermined subcutaneous tissue site, is presented. The system 310 is
generally analogous in most respects to the system 210 of FIGURE 4, and
analogous parts are indicated by indexing the reference numerals of FIGURE
4 by 100. The system 310 is applied to a curved body part 300, e.g., a
patient's torso. The system 310 presents a completely 15 circumferential
dressing assembly 330 deployed proximate epidermis 314.       [0062] A
dressing bolster 332 is disposed against the epidermis 314 and a drape, or
an over-drape 362, is used to form a sealed area containing the dressing
bolster 332. Reduced pressure is delivered through a reduced-pressure
conduit 390 to a reduced-pressure interface 392. The reduced-pressure
interface 392 delivers reduced pressure to the dressing bolster 332. 20
Circumferential forces developed during the application of reduced pressure
combine in the system 310 to develop inward compressive forces 324. The
compressive forces can be higher than a flat or partial-torso application
because there is no off-loading of force to the drape and to the skin.
[0063] Referring now to FIGURES 6-8, a system 410 for treating a treatment
area 412 25of a patient is presented. The treatment provided in this
illustration is a force to the treatment area 412, which on the patient's
torso 404. Treatment could also include removal of fluids at an incision or
incisions. For this illustrative embodiment, the desired treatment area 412
is shown as the abdomen of the patient. If the patient has had, for
example, tumescent liposuction, it may be desirable to use the system 410
to apply a compressive force realized at  30 an incision or incisions, to
apply a compressive force that is realized at the dermis 416 and at
undermined subcutaneous tissue 420, to provide for the approximation of
subcutaneous tissue 418 as well as stabilizing the tissue against sheer
stress, and to remove any exiting fluids such  as tumescent fluid or
exudate. The system 410 includes a dressing assembly 430 that extends
circumferentially at least partially around the torso 404 of the patient.
The dressing assembly 430 includes a dressing bolster 432, which has a
first peripheral edge 439. [0064] As shown clearly in FIGURE 8, the
dressing bolster 432 has a first surface 434 5and a second, inward-facing
(or tissue-facing) surface 436. The dressing bolster 432 distributes
reduced pressure and provides a force, which may be a compression force or
lifting force, to the desired treatment area, e.g., treatment area 412. An
interior surface member 440, 



which has a first surface 442 and a second, inward-facing surface 444, may
be disposed between the patient's epidermis 414 and the dressing bolster
432. The second surface 436 of 10 the dressing bolster 432 may be coupled,
e.g., bonded or incorporated into, to the first surface 442 of the interior
surface member 440. The interior surface member 440 may be independent of
the dressing bolster 432. The interior surface member 440 may be fluid
permeable or impermeable and may provide a barrier between the dressing
bolster 432 and the patient's epidermis. In one illustrative embodiment,
the interior surface member 440 avoid skin 15irritation that might result
from the dressing bolster 432 interfacing with the patient's skin and
facilitates removal sweat and other fluids at the surface using reduced
pressure.       [0065] The dressing bolster 432 may be made from any of the
bolster materials described elsewhere in this application. The dressing
bolster 432 may include bolster material that is not uniform throughout
since one may want the dressing bolster 432 to be more rigid 20 (and not
provide as much lift) in some places or one may want the dressing bolster
432 to be less rigid and to develop maximum lift in some places, e.g., like
at the breasts on the brassiere embodiment below. The bolster material may
be made more or less rigid using a bolster material with varying properties
or using two or more different materials that are combined to form the
bolster material. In some applications, it may be desirable to form the
bolster 25 material from a honeycomb material such as a Supracore
fusion-bonded honeycomb material from Supracor Systems, Inc. of Sunnyvale,
California.       [0066] The dressing assembly 430 may further include an
exterior surface member 446, or exterior member, which has a first side 448
and a second side 450. The interior surface member 440, or interior member,
and the exterior surface member 446 may be made 30 with a pre-tensioned
elastic material such as a spandex material; for example, a Lycra(r) brand
material might be used. The interior surface member 440 has high
contractibility to avoid wrinkling, which would result in contact loading
against the skin. Furthermore, the low  friction of the material used for
the inner surface member 440 helps to reduce the possibility of shear
injury to the epidermis. Moreover, the permeability of the inner surface
member 440, or layer, results in reduced-pressure transmission to the
tissue site and provides a pathway for exudate removal. The interior
surface member 440, or interior member, and the exterior 5 surface member
446 may be coupled to form an envelope surrounding the dressing bolster
432. [0067] The second side 450 of the exterior surface member 446 may be
coupled to the 



first surface 434 of the dressing bolster 432. The coupling of the various
members (e.g., surface 436 to surface 442 and surface 450 to 434) may occur
in many ways; a number of 10 examples follow. One might use adhesives such
as acrylic adhesive, silicone adhesive, hydrogel, hydrocolloid, etc. or
might use bonding such as heat bonding, ultrasonic bonding, or radio
frequency bonding, etc. The coupling may occur in patterns or may cover the
whole. Structural members may be added to the coupling to make the member
behave anisotropically in a desired direction. In addition, struts or other
mechanical elements may be supplied within 15the bolster to change the
compression and characteristics of the dressing bolster 432. [0068] The
dressing assembly 430 is shown in FIGURES 6 through 8 with a substantially
rectangular cross-section, but other shapes may be utilized to provide more
of a vertical lifting force (vertical for the orientation shown in FIGURES
6 and 7). While the dressing bolster 432 is shown as an integral member,
the dressing bolster 432 may also be 20 formed with different sections of
bolster material, each having distinct supplies of reduced-pressure, and
may even have a section with positive pressure. Concerning the latter, one
or more sealed chambers may be added to which a positive pressure could be
provided to help redistribute loading or to add structural elements. [0069]
The dressing bolster 432 and any additional layers such as the interior
surface 25 member 440 and the exterior surface member 446 may be covered
with an over-drape 462, which is part of a sealing subsystem 460. The
over-drape 462 may extend beyond peripheral edges 438 and 439 to form drape
extension 464, which has a first side 466 and a second side 468. A fluid
seal may be formed between the drape extension 464 and the patient's
epidermis 414 by using a sealing apparatus 469, such as a sealing tape, or
drape tape 471, an adhesive 30 (see adhesive 5 in FIGURE 1), paste,
hydrocolloid, hydrogel, or other sealing means. The drape tape 471 includes
an adhesive 473. In some applications, a gasket material might be added
between the epidermis 414 and the dressing bolster 432 or the over-drape
462. In  another embodiment, the over-drape 462 may be applied only on the
first side of the dressing bolster 432, and then a wide drape tape used to
seal the edges, or peripheral portion, of the dressing bolster 432 with or
without extensions 464. [0070] The sealing subsystem 460 provides a fluid
seal, or otherwise allows the system 5 410 to maintain reduced pressure at
the desired treatment site 412. The sealing subsystem 460 preferably
includes the over-drape 462 and the sealing apparatus 469. While described
as forming a fluid seal, there may in fact be some leakage and the
resultant small air leaks actually provide a low velocity airflow
throughout the dressing assembly 430 that is distributed and helps to
remove moisture. In an alternative embodiment, instead of using the 10
over-drape 462, the exterior surface member 446 may be made to have an
airtight exterior portion and drape tape may be directed to cover the edges
of the bolster material as well an other portions that are not otherwise
sealed.      [0071] A reduced-pressure subsystem 480 is shown in part and
is analogous to the reduced-pressure subsystems of previously presented
embodiments, e.g., 80 of FIGURE 2. 15 The reduced-pressure subsystem 480
includes a reduced-pressure interface 492, such as elbow 



port 494, that allows the reduced-pressure source to deliver reduced
pressure through a reduced-pressure conduit 479 into the dressing assembly
430 and, in particular, into the dressing bolster 432. The reduced-pressure
subsystem 480 may be controlled so as to vary the pressure to provide a
constant level of compression as the patient's size changes due to edema 20
decreasing. The reduced-pressure source may supply a constant reduced
pressure or a variable reduced pressure. As with other embodiments
described above, the reduced-pressure source may take many different forms
including those mentioned elsewhere herein.      [0072] As shown clearly in
FIGURE 7, the dressing assembly 430 may include a transition area 452 on a
portion of the dressing bolster 432. The transition area 452 may be
25tapered or otherwise shaped to reduce the thickness and increase
flexibility and maximize shear compliance at the borders. This may help to
distribute any concentrated shear loads such as those caused by contraction
of the dressing assembly 430, patient mobility, and load concentrations
caused by the discontinuity of stiffness between the dressing/splinted
areas and the unsupported dennis. The transition area 452 may transition to
one or more connection 30 pieces 454, or joining elements 454. [0073] A
portion of the joining elements 454 may include fasteners 456, which may be
a hook and loop fastener, clasps, or other means of connecting two portions
of the joining  elements 454. The joining elements 454 and fasteners 456
form a circumferential connector and with the dressing assembly 430
complete a path around the curved body part or form a  completed,
releasable circumferential member 458. Thus, the releasable circumferential
member 458 extends around the patient's torso 404 to allow the releasable
circumferential 5member 458 to be held against the torso 404 and, in
particular, holds bolster 432 against the desired treatment area 412 even
before the reduced pressure is delivered by the reduced-pressure subsystem
480. Additional drape tape may be used to provide a fluid seal over the
joining elements 454 and fasteners 456. [0074] The transition area 452 may
include a first end 453 and a second end 455 of the 10 dressing assembly
430 and in particular the ends of a longitudinal portion 457 that is shown
surrounding the patient's torso 404. The two ends are thus brought together
and releaseably held by the releasable circumferential member 458, which
includes the joining elements 454 and fasteners 456. 



[0075] The differences in surface areas of the first surface 434 and second
surface 436 15of the dressing bolster 432 contributes to the production of
a net compressive (inward) force. The net compressive force increases
linearly with the increase in the ratio of the circumference of the first
surface 434 of the dressing bolster 432 to the second surface 436 of the
dressing bolster 432. Thus, to have a greater compression developed, the
dressing bolster 432 may be made thicker to increase the ratio. The bending
stiffness of the dressing bolster 432 may also 20 influence the delivery of
the developed compression force. The net compressive force is distributed
fairly uniformly if the dressing 430 has a low-bending stiffness. With
reference briefly to FIGURE 9, the low elastic stiffness along a second
axis, which is parallel to 542, and the first axis, which is parallel to
540, contributes to reducing the bending stiffness of the dressing bolster
532. 25[0076] Returning now to FIGURE 6-8, in operation, the dressing
assembly 430 is placed around the curved body part, e.g., the torso 404, of
the patient with the dressing bolster 432 against the desired treatment
area 412. The releasable circumferential connector 458 is utilized (i.e..
joining elements 454 and fasteners 456 are activated) to form the completed
releasable circumferential member. The reduced-pressure subsystem 480 may
be activated so 30 that the reduced-pressure subsystem 480 delivers reduced
pressure to the sealing subsystem 460 causing the reduced pressure to be
delivered to the dressing bolster 432. The dressing bolster 432 may then
compress and collapse under the reduced pressure to deliver the support
force to the desired treatment area 412. The support force may include a
compressive force, which acts into the patient's torso and down into the
epidermis 14, dermis 416, and down to subcutaneous levels 418 to the
undermined subcutaneous tissue 420. The net compressive force for one
segment is shown in FIGURE 8 with reference numeral 424. A lateral force
426, 5i.e., toward peripheral edge 439, or lifting or upward force 426, may
also be developed. [0077] Referring now to FIGURE 9, a portion of a
dressing bolster 532 is shown which is made from an anisotropic material.
One anisotropic material that may be used is AirX compression material, or
fabric, available from the Tytex Group (www.tytex.com). The dressing
bolster 532 has a first surface 534 and a second surface 536. It also has a
top portion 10 537 which would be closest to the person's head for the
embodiment shown in FIGURES 6 and 7, and a bottom portion 539 which would
be closest to the person's feet for the embodiment shown in FIGURES 6 and
7. For description purposes, the dressing bolster 532 has three axes that
are parallel to reference lines 540, 542, and 544, respectively. The
material of the dressing bolster 532 is potentially anisotropic, which
means that it will have different 15 mechanical properties along different
axes. For example, the compressive modulus may differ between at least two
of the first, second, and third axes. In one illustrative embodiment, when
it is desirable to provide an enhanced force, an anisotropic material may
be selected and oriented to extend or to contract preferentially along one
or more axes. This may be particularly desirable in applying a similar
system to breast tissue as will now be considered. 20[00781 Referring to
FIGURES 10-14, a system 610 for providing a support force to 



breast tissue is presented. The system 610 includes a therapeutic brassiere
612 to provide support to breast tissue 614 in a breast area 616 on an
upper portion of a patient's torso 604. Support may be provided in a
defined support area 618 near or on the breast tissue 614, which may have
been the subject of a surgical procedure, such as a partial or total
mastectomy or a 25 breast augmentation procedure. In the event of a
mastectomy, the support area 618 may support remaining breast tissue.
[0079] The system 610 includes a dressing assembly 630, which includes a
dressing bolster 632 having a first surface 634 and a second, inward-facing
surface 636. The dressing assembly 630 may include an interior surface
member 638 having a first surface 640 and a 30 second, inward-facing
surface 642. The interior surface member 638 may be coupled on a first
surface 640 to the second surface 636 of the dressing bolster 632. The
dressing assembly 630 may also include an exterior surface member 644,
which has a first surface 646 and a  second, inward-facing surface 648. The
exterior surface member 644 may be coupled on a second surface to the first
surface 634 of the bolster 632.       [0080] A sealing subsystem 660
provides a fluid seal sufficient to maintain a reduced pressure against the
patient's epidermis in the desired support area 618 when under a reduced 5
pressure from a reduced-pressure subsystem 680. The sealing subsystem 660
may take a number of different forms. The present embodiment includes an
over-drape 662 that covers the dressing bolster 632 and may extend beyond
peripheral edges 650 of the dressing bolster 632 to form extensions 664 to
which a sealing apparatus 667 may be applied to form the fluid seal with
the epidermis. The sealing apparatus 667 may take numerous forms such as 10
adhesive, a sealing tape 668 or strip, double-sided sealing tape, paste,
hydrocolloid, hydrogel, or other sealing means. The sealing apparatus 667
might also involve additional elements as shown in FIGURE 13.       100811
Referring now to FIGURE 13, a closing apparatus 667 may simply be a tape
668 or an adhesive as previously mentioned or may further include a sealing
bolster 670 which 15 may be under more tension than the dressing bolster
632. The sealing bolster 670 has a portion of the over-drape 662 over the
sealing bolster 670 and may form a compartment to which reduced-pressure
subsystem 680 delivers reduced pressure or may be fluidly connected to the
dressing bolster 632 to receive reduced pressure from the reduced-pressure
subsystem 680. 20[0082] Referring now to FIGURE 14, an illustrative,
alternative embodiment of sealing apparatus 667 is presented. In this
embodiment, the exterior surface member 644 and interior surface member 638
are placed adjacent to one another beyond the peripheral edge 650. The
second surface 648 of the exterior surface member 644 and the first surface
640 of the interior surface member 638 may be coupled to one another by any
known means. The 25 members may be coupled in many different ways including
one of the following: using adhesives such as by acrylic adhesive, silicone
adhesive, hydrogel, hydrocolloid, etc; bonded by heating bonding,
ultrasonic bonding, and radio frequency bonding, etc.; or other means. The
coupling may occur in patterns or more completely. Structure might be added
to the bond to make the material behave anisotropically in a desired
direction. The embodiment in 30 FIGURE 14 shows an adhesive strip 674
applied between the second surface 642 of the interior surface member 638
and the patient's epidermis 611. Before the adhesive strip 674 is  



applied against the epidermis 611, the adhesive strip 674 may be covered
with a removable backing or strip.      [0083] Referring now primarily to
FIGURES 10-12, support forces delivered to the support area 618 will now be
explained in terms of the therapeutic brassiere 612. The 5 brassiere 612 is
formed as previously described in connection with the dressing assembly 630
and includes a first breast cup 682 and a second breast cup 684. In forming
the breast cups 682 and 684 it may be necessary to add one or more seams
686. Each breast cup 682, 684 forms a pocket, such as pocket 688 shown in
FIGURE 11. The pocket 688 is for receiving breast tissue 614, or in the
case of a mastectomy, may receive a temporary, post-surgical 10prosthetic,
such as a silicon gel insert covered with a super absorbent material for
assisting in the process of collecting exudates and helping to apply
pressure to an underlying wound. In an alternative embodiment, a single cup
may be formed that covers both breasts or more generally a portion of the
patient's chest. [0084] The therapeutic brassiere 612 might be bifircated
to have separate bolsters with 15separate sealing subsystems for each
breast cup 682, 684 so that different pressure levels can be supplied to
each breast cup 682, 684 to accommodate different sizes or situations. For
example, if one breast has been the subject of a mastectomy and the other
has not, different reduced pressures may be desired. [0085] Referring now
primarily to FIGURE 12, the therapeutic brassiere 612 may have 20 a
transition area 652 that includes a joining element 654. The joining
element 654 may be a web material and one or more fasteners 656, which
couple with a receiving fastener on the opposite transition area 652 (not
explicitly shown, but analogous to fastener 456 in FIGURE 7). The fasteners
656 may be hook and loop members, zipper members, snaps, or other means. It
may be desirable in some situations to apply drape tape over the top of the
fasteners 25 456 to provide an adequate fluid seal. The reduced-pressure
subsystem 680, which is only shown in part, delivers a reduced pressure
through a reduced-pressure conduit 687, which is in fluid communication
with the dressing bolster 632 through a reduced-pressure interface 692,
such as an elbow port 694. [0086] In operation, the system 610 is utilized
by placing the therapeutic brassiere 612 30on the torso 604 so that at
least a portion of the bolster 632 is proximate the breast tissue 614, and
preferably proximate the support area 618. The dressing assembly 630 along
with the joining element 654 and fasteners 656 form a releasable
circumferential connector 698 that  



holds the therapeutic brassiere 612 in place even before the reduced
pressure from the reduced-pressure subsystem 680 is applied. Once the
therapeutic brassier 612 is in place, the reduced-pressure subsystem 680 is
activated and reduced pressure is delivered through the reduced-pressure
interface 692 to the dressing bolster 632. The dressing bolster 632
collapses 5 and contracts under the influence of the reduced pressure and
thereby causes tension to develop throughout the circumferential connector
698 and provides a compression force and an element of a supporting
(upward) force to the support area 618 or to the breast tissue 614.
[0087] The systems and apparatuses have been shown applied on various body
parts, e.g., abdomen and breast, but other applications are included. For
example, the system may be 10 used on a thigh of a person in which case the
bolster assembly might be held in place by a pair of shorts similar to
biking shorts. As another example, the systems and apparatuses described
for breast tissue might be modified to form a large single front cup that
could be used to lift and support a pannus or other hanging flap of tissue.
As still one more example, a reduced-pressure cup made in a analogous style
to that presented for the breast tissue could be used for 15testicular
support after surgery and might be incorporated into shorts.      [0088]
According to another illustrative embodiment, a method of providing a force
to at least a portion of a curved body part of a person includes the step
of deploying a dressing assembly on the curved body part. The dressing
assembly includes an interior surface member for placing over the desired
treatment area and having a first surface and a second, inward- 20 facing
surface. The dressing bolster has a first surface and a second,
inward-facing surface. The second, inward-facing surface of the dressing
bolster is disposed against the first surface of the interior surface
member. The dressing assembly may be sealed to the curved body part. The
method further includes providing reduced pressure to the dressing
assembly. When reduced pressure is applied, the dressing bolster goes from
a first volume (VI) at ambient 25pressure to a second volume (V2) at
reduced pressure. In other words, the first volume is greater than the
second: VI>V2. As the volume changes, a directed force is developed that
may include a compressive portion, a lifting portion, or a inward closing
portion.      [0089] 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 30 changes,
substitutions, permutations, and alterations can be made without departing
from the scope of the invention as defined by the appended claims. It will
be appreciated that any  feature that is described in a connection to any
one embodiment may also be applicable to any other embodiment.  CLAIMS 



We claim: Claim I.A system for providing a force to a desired treatment
area on a curved body 5part of a person, the system comprising: a dressing
assembly for placing on the desired treatment area of the person, the
dressing assembly having a longitudinal portion with a first end and a
second end; wherein the dressing assembly comprises: 10an interior surface
member having a first surface and a second, inward- facing surface, wherein
the interior surface member comprises an elastic material; and a dressing
bolster having a first surface and a second, inward-facing surface, wherein
the second, inward-facing surface of the dressing bolster is 15disposed
against the first surface of the interior surface member; a releasable
circumferential member coupled to the first end and second end of the
dressing assembly;         a sealing subsystem for providing a fluid seal
over the dressing assembly; and a reduced-pressure subsystem for providing
a reduced pressure to the dressing 20assembly. Claim 2.The system of claim
I wherein the dressing bolster is formed from a bolster material having a
density greater than 25 kg/m3. Claim 3.The system of claim I wherein the
dressing assembly further comprises an       exterior surface member having
a first surface and a second, inward-facing surface, 



25wherein the second, inward-facing surface of the exterior surface member
is disposed against the first surface of the dressing bolster.  Claim 4.The
system of claim 1 wherein the dressing bolster comprises an anisotropic
bolster material having a first, second, and third axes, and wherein
compressive modulus differ between at least two of the first, second, and
third axes. Claim 5.The system of claim 1 wherein the elastic material
comprises spandex. 5 Claim 6.The system of claim 1 wherein the dressing
assembly comprises: an exterior surface member haying a first surface and a
second, inward-facing surface, wherein the second, inward-facing surface of
the exterior surface member is disposed against the first surface of the
dressing bolster; and 10wherein the exterior surface member comprises an
elastic material. Claim 7.The system of claim 1 wherein the dressing
assembly comprises: an exterior surface member having a first surface and a
second, inward-facing surface, wherein the second, inward-facing surface of
the exterior surface member is disposed against the first surface of the
dressing bolster; and 15wherein the exterior surface member comprises
spandex. Claim 8.The system of claim 1 wherein the dressing assembly
further comprises: an exterior surface member having a first surface and a
second, inward-facing surface, wherein the second, inward-facing surface of
the exterior surface member is coupled to the first surface of the dressing
bolster. 20Claim 9.The system of claim 1 wherein the releasable
circumferential connector comprises: a joining element and a releasable
fastener. 



Claim 10.The system of claim 1 wherein the sealing subsystem comprises: an
over-drape that extends over the dressing assembly; and            a
sealing apparatus for providing the fluid seal between the person's
epidermis and 25the over-drape. Claim 11. The system of claim 1 wherein the
reduced-pressure subsystem comprises:  a reduced-pressure source for
providing reduced pressure; a reduced-pressure interface coupled to the
sealing subsystem; and a reduced-pressure delivery conduit for providing
reduced pressure from the reduced-pressure source to the reduced-pressure
interface. 5Claim 12.The system of claim 1, wherein the dressing assembly
comprises: an exterior surface member sized to extend over the dressing
bolster and having a first surface and a second, inward-facing surface,
wherein the second, inward-facing surface of the exterior surface member is
disposed against 10the first surface of the dressing bolster; wherein the
sealing subsystem comprises: an over-drape that extends over the dressing
bolster, and a sealing apparatus for providing the fluid seal between the
person's epidermis 



and the over-drape; 15wherein the reduced-pressure subsystem comprises: a
reduced-pressure source for providing reduced pressure, a reduced-pressure
interface coupled to the sealing subsystem, and a reduced-pressure delivery
conduit for providing reduced pressure from the reduced-pressure source to
the reduced-pressure interface. 20Claim 13.A system for providing a force
to a desired treatment area on a curved body part of a person, the system
comprising: a dressing assembly for placing on the desired treatment area
of the person, the dressing assembly having a longitudinal portion with a
first end and a second end; 25wherein the dressing assembly comprises: a
first material having a first surface and a second, inward-facing surface,
wherein the first material is an elastic material; and a second material
having a first surface and a second, inward-facing surface, wherein the
second material is a bolster material and the second, 30inward-facing
surface of the first material is disposed against the first surface of the
second material; a releasable circumferential member coupled to the first
end and second end of the dressing assembly; and                  a
reduced-pressure subsystem for providing a reduced pressure to the dressing
35assembly. 



Claim 14.The system of claim 13 wherein the dressing assembly is operable
to generate a directed force under reduced pressure. Claim 15.The system of
claim 13 wherein the dressing assembly is operable to generate a lifting
force under reduced pressure. 5Claim 16.A system for providing a
compressive force to a desired treatment area on a person's torso, the
system comprising: a dressing assembly shaped and configured to surround
the person's torso, wherein the dressing assembly comprises a dressing
bolster formed from a bolster material and having a first surface and a
second, inward-facing surface; 10a releasable circumferential connector for
holding the dressing assembly against the torso, wherein the
circumferential connector comprises joining elements coupled to the
dressing bolster and fasteners, and wherein the circumferential connector
and the dressing assembly comprise a circumferential member; a sealing
subsystem for providing a fluid seal over the dressing assembly and the
15person's epidermis; and a reduced-pressure subsystem for providing
reduced pressure to the dressing assembly whereupon the system is operable
to generate a compressive force against at least a portion of the torso.
Claim 17.The system of claim 16 wherein the dressing assembly comprises:
20an interior surface member sized to extend over the desired treatment
area and having a first surface and a second, inward-facing surface wherein
the second, inward-facing surface of the dressing bolster is disposed
against the first surface of the interior surface member. 



Claim 18.The system of claim 16 wherein the dressing assembly comprises: 25
an interior surface member having a first surface and a second,
inward-facing surface; wherein the second, inward-facing surface of the
dressing bolster is disposed against the first surface of the interior
surface member; 5an exterior surface member having a first surface and a
second, inward-facing surface, wherein the second, inward-facing surface of
the exterior surface member is disposed against the first surface of the
dressing bolster; and wherein the interior surface member and the exterior
surface member are coupled to provide a fluid seal over the dressing
bolster. 10Claim 19.The system of claim 16 wherein the dressing assembly
comprises: an interior surface member sized to extend over the desired
treatment area and having a first surface and a second, inward-facing
surface; wherein the second, inward-facing surface of the dressing bolster
is disposed against the first surface of the interior surface member; and
15wherein the dressing bolster comprises an anisotropic bolster material
having a first, second, and third axes, and wherein tension applied on the
first axis causes a greater than 1: 1 response of the anisotropic bolster
material along the second axis. Claim 20.The system of claim 16 wherein the
dressing assembly comprises: 20an interior surface member sized to extend
over the desired treatment area and 



having a first surface and a second, inward-facing surface; wherein the
second, inward-facing surface of the dressing bolster is disposed against
the first surface of the interior surface member; and wherein the interior
surface member comprises an elastic material. 25  Claim 21.The system of
claim 16 wherein the dressing assembly comprises: an interior surface
member sized to extend over the desired treatment area and having a first
surface and a second, inward-facing surface;                 wherein the
second, inward-facing surface of the dressing bolster is disposed 5against
the first surface of the interior surface member; and wherein the interior
surface member comprises spandex. Claim 22.The system of claim 16 wherein
the dressing assembly comprises: an interior surface member having a first
surface and a second, inward-facing surface; 10wherein the second,
inward-facing surface of the dressing bolster is disposed against the first
surface of the interior surface member; and an exterior surface member
having a first surface and a second, inward-facing surface, wherein the
second, inward-facing surface of the exterior surface member is disposed
against the first surface of the dressing bolster; and 15wherein the
exterior surface member comprises an elastic material. 



Claim 23.The system of claim 16 wherein the dressing assembly comprises: an
interior surface member having a first surface and a second, inward-facing
surface;                  wherein the second, inward-facing surface of the
dressing bolster is disposed 20against the first surface of the interior
surface member; and an exterior surface member having a first surface and a
second, inward-facing surface, wherein the second, inward-facing surface of
the exterior surface       member is disposed against the first surface of
the dressing bolster; and wherein the exterior surface member comprises
spandex. 25Claim 24.The system of claim 16 wherein the dressing assembly
comprises: an interior surface member having a first surface and a second,
inward-facing surface;  wherein the second, inward-facing surface of the
dressing bolster is coupled to the first surface of the interior surface
member; and an exterior surface member having a first surface and a second,
inward-facing Ssurface, wherein the second, inward-facing surface of the
exterior surface member is coupled to the first surface of the dressing
bolster. Claim 25.The system of claim 16 wherein the dressing assembly
comprises: an interior surface member having a first surface and a second,
inward-facing surface and sized to extend over the desired treatment area, 



10wherein the second surface of the dressing bolster is disposed against
the first surface of the interior surface member; and an exterior surface
member having a first surface and a second, inward-facing surface, wherein
the second, inward-facing surface of the exterior surface member is
disposed against the first surface of the dressing bolster. 15Claim 26.The
system of claim 16 wherein the sealing subsystem comprises: an outer
sealing member associated with the dressing bolster; and a sealing
apparatus for providing a fluid seal between a person's epidermis and the
outer sealing member. Claim 27.The system of claim 16 wherein the
reduced-pressure subsystem comprises: 20a reduced-pressure source for
providing a reduced pressure; a reduced-pressure interface coupled to the
sealing subsystem; a reduced-pressure delivery conduit for providing
reduced pressure from the reduced-pressure source to the reduced-pressure
interface.  Claim 28.A system for providing a compressive force to a
desired treatment area on a person's torso, the system comprising: a
dressing assembly for placing on the desired treatment area of the person,
the dressing assembly comprising: 5a longitudinal portion with a first end
and a second end, 



a dressing bolster having a first surface and a second, inward-facing
surface, an envelope member surrounding the dressing bolster, wherein the
envelope member includes an interior surface member having a first surface
and a  10 second, inward-facing surface, wherein the second, inward-facing
surface of the dressing bolster is disposed against the first surface of
the interior surface member, and an exterior surface member having a first
surface and a  15 second, inward-facing surface, wherein the second,
inward-facing surface of the exterior surface member is disposed proximate
the first surface of the dressing bolster, and
wherein the dressing bolster is formed from a bolster material having a
20density greater than 25 kg/m3; a releasable circumferential member
coupled to the first end and second end of the dressing assembly; and a
sealing subsystem for providing a fluid seal over the dressing assembly and
the person's epidermis, the sealing subsystem comprising: 25an over-drape
that extends over the exterior surface member, and a sealing apparatus for
providing a fluid seal over a person's epidermis and the over-drape. Claim
29.The system of claim 28, wherein the interior surface member comprises an
elastic material. 30Claim 30.The system of claim 28, wherein the interior
surface member comprises spandex. Claim 31.The system of claim 28, wherein
the exterior surface member comprises an 



elastic.  Claim 32.The system of claim 28, wherein the exterior surface
member comprises spandex. Claim 33.The system of claim 28, wherein the
dressing bolster comprises an anisotropic      bolster material having a
first axis, a second axis, and a third axis, and wherein an applied
5tension along the first axis causes a greater than 1 : 1 response of the
anisotropic bolster material along the second axis. Claim 34.A method of
manufacturing a system for providing a compressive force to a desired
treatment area on a curved body part of a person, the method comprising the
steps of: 10forming a dressing assembly shaped and configured to be placed
on the desired treatment area of the person and around the person's torso;
providing a releasable circumferential connector coupled to the dressing
assembly for holding the dressing assembly against the desired treatment
area, wherein the releasable circumferential connector comprises joining
elements and 15fasteners; providing a sealing subsystem for providing a
fluid seal over the dressing assembly and the person's epidermis, and
providing a reduced-pressure subsystem for providing reduced pressure to
the dressing assembly whereupon the system is operable to generate the
20compressive force against at least a portion of the desired treatment
area. 



Claim 35.The method of claim 34 wherein the step of forming a dressing
assembly comprises the steps of; forming an interior surface member sized
to extend over the desired treatment area and having a first surface and a
second, inward-facing surface; 25forming a dressing bolster having a first
surface and a second, inward-facing surface; and disposing the second
surface of the dressing bolster against the first surface of the interior
surface member. 30Claim 36.The method of claim 34 wherein the step of
forming a dressing assembly comprises the steps of:  forming an interior
surface member sized to extend over the desired treatment area and having a
first surface and a second, inward-facing surface; forming a dressing
bolster sized to extend over the interior surface member and having a first
surface and a second, inward-facing surface; Sdisposing the second surface
of the dressing bolster against the first surface of the interior surface
member; forming an exterior surface member having a first surface and a
second, inward-facing surface; and                  disposing the second,
inward- facing surface of the exterior surface member against 10the first
surface of the dressing bolster. 






