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(57) Abstract: Systems, methods, and dressings for treating a linear wound, such as an incision, on a patient are presented. The sys -
tems, dressings, and methods include a sealing ring that helps form a fluid seal around the linear wound. In one instance, a sealing
material is extruded around the linear wound to help form a seal. In another instance, a sealing ring is coupled to a lower portion of a
o dressing bolster to form a seal. Other systems, methods, and apparatuses are disclosed.
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TITLE OF THE INVENTION
REDUCED-PRESSURE DRESSINGS, SYSTEMS, AND METHODS FOR USE WITH
LINEAR WOUNDS

RELATED APPLICATION

[0001] The present invention claims the benefit, under 35 USC § 119(e), of the filing
of U.S. Provisional Patent Application serial number 61/442,723, entitled “Reduced-Pressure
Dressings, Systems, and Methods for Use with Linear Wounds,” filed 14 February 2011,
which is incorporated herein by reference for all purposes.

BACKGROUND

[0002] The present disclosure relates generally to medical treatment systems and, more
particularly, but not by way of limitation, to reduced pressure dressings, systems, and methods
for treating linear wounds.

[0003] Clinical studies and practice have shown that providing a 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 referred to in the

2% ¢

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. Typically, reduced pressure is applied to tissue
through a porous pad or other manifold device. The porous pad distributes reduced pressure to

the tissue and channels fluids that are drawn from the tissue.
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SUMMARY

[0004] According to an illustrative embodiment, a system for treating a linear wound
on a patient includes a dressing assembly. As used herein, “linear wound” refers generally to
a laceration or incision whether in a line or not. The dressing assembly includes a dressing
bolster having a first side and a second, inward-facing side; a comfort layer coupled to the
second, inward-facing side of the dressing bolster; a first sealing member portion covering the
dressing bolster; and a second sealing member portion covering a portion of the second,
inward-facing side of the dressing bolster and extending outward from the dressing bolster to
form a drape extension. A portion of the first sealing member is coupled to the second sealing
member. The dressing assembly also includes sealing ring disposed adjacent to the second,
inward-facing side of the dressing bolster. The first sealing member portion, second sealing
member portion, and sealing ring form a sealed space over the linear wound. The system
further comprises a reduced-pressure source for fluidly coupling to the sealed space.

[0005] According to another illustrative embodiment, a method for treating a linear
wound on a patient with reduced pressure comprises extruding a sealing material around the
linear wound to form a sealing ring, disposing a dressing bolster proximate to the linear wound
and adjacent to at least a portion of the sealing material, covering the dressing bolster and a
portion of the patient’s epidermis with a sealing member to create a sealed space, and
delivering reduced pressure to the sealed space.

[0006] According to another illustrative embodiment, a method for treating a linear
wound of a patient with reduced pressure includes disposing a bolster assembly proximate to
the linear wound. The bolster assembly includes a dressing bolster having a first side and a
second, inward-facing side; a comfort layer coupled to the second, inward-facing side of the
dressing bolster; and a sealing ring coupled to the second, inward-facing side of the comfort
layer. The method further includes covering the bolster assembly with a sealing member to
form a sealed space containing the dressing assembly and introducing reduced pressure into
the sealed space.

[0007] According to another illustrative embodiment, a system for treating a linear
wound on a patient includes a dressing bolster assembly. The dressing bolster assembly
includes a dressing bolster having a first side and a second, inward-facing side and a comfort
layer coupled to the second, inward-facing side of the dressing bolster. The dressing bolster

assembly also includes a comfort layer having a first side and a second, inward-facing side and
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a sealing ring coupled to the second, inward-facing side of the comfort layer. The system
further includes a sealing member disposed over the dressing bolster for creating a sealed
space and includes a reduced-pressure source fluidly coupled to the sealed space.

[0008] Other features and advantages of the illustrative embodiments will become

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

[0009] FIGURE 1 is a schematic, perspective view of an illustrative system for treating
a linear wound with reduced pressure;

[0010] FIGURE 2 is a schematic cross section of a portion of the dressing assembly of
FIGURE 1 taken along line 2-2;

[0011] FIGURE 3 is a schematic, perspective view of an illustrative embodiment of a
portion of a system for treating a linear wound with reduced pressure;

[0012] FIGURE 4 is a schematic cross section of an illustrative embodiment of a
dressing assembly;

[0013] FIGURE 5 is a schematic, exploded, perspective view of the illustrative
embodiment of a dressing assembly of FIGURE 4 in a pre-deployed state;

[0014] FIGURES 6A-C are perspective views (with a portion shown in cross section)
of a portion of a reduced-pressure treatment system being deployed over a linear wound;

[0015] FIGURE 7 is a schematic, top view of an illustrative embodiment of a portion
of a system for treating a linear wound with reduced pressure;

[0016] FIGURE 8 is a schematic cross section of an illustrative embodiment of a
dressing assembly; and

[0017] FIGURE 9 is a schematic cross section of an illustrative embodiment of a

dressing assembly.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0018] 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.

[0019] Referring primarily to FIGURES 1 and 2, an illustrative, non-limiting
embodiment of a reduced-pressure treatment system 100 for treating a tissue site 102, such as
a an incision 104, is presented. The incision 104 is shown extending through or involving
epidermis 106, dermis 108, and subcutaneous tissue 110. The reduced-pressure treatment
system 100 may also be used with other tissue sites.

[0020] The reduced-pressure treatment system 100 includes a dressing assembly 112
having a dressing bolster 114, or manifold member 114. In addition, the reduced-pressure
treatment system 100 includes a sealing member 116 and a reduced-pressure subsystem 118.
The reduced-pressure treatment system 100 may also include a reduced-pressure indicator 101.
While the reduced-pressure treatment system 100 is shown in the context of a reduced-
pressure dressing over an incision 104, it should be understood that the reduced-pressure
treatment system 100 may be used on other tissue sites, including open wounds.

[0021] The dressing bolster 114 has a first side 120 and a second, inward-facing side
122. The dressing bolster 114 may be formed from any bolster material or manifold material
that provides a vacuum space, or treatment space, such as a porous and permeable foam or
foam-like material, a member formed with pathways, a graft, or gauze. Unless otherwise
indicated, as used throughout this document, “or” does not require mutual exclusivity. As a
more specific, non-limiting example, the dressing bolster 114 may be a reticulated, open-cell
polyurethane or polyether foam that allows good permeability of wound fluids while under a
reduced pressure. One such foam material that has been used is a VAC® GranuFoam®
material available from Kinetic Concepts, Inc. (KCI) of San Antonio, Texas. Any material or

combination of materials may be used for the manifold material provided that the manifold
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material is operable to distribute the 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. A manifold typically
includes a plurality of flow channels or pathways. The plurality of flow channels may be
interconnected to improve distribution of fluids provided to and removed from the area of
tissue around the manifold. Examples of manifolds may include, without limitation, devices
that have structural elements arranged to form flow channels, cellular foam, such as open-cell
foam, porous tissue collections, and liquids, gels, and foams that include or cure to include
flow channels.

[0022] The reticulated pores of the GranuFoam® material are helpful in carrying out
the manifold function, but again other materials may be used. A material with a higher, or
lower, density (smaller pore size) than GranuFoam® material may be desirable in some
situations. Among the many possible materials, the following may be used: GranuFoam®
material, FXI technical foam (www.fxi.com), gauze, a flexible channel-containing member, a
graft, etc. In some instances it may be desirable to add ionic silver to the foam in a micro
bonding process or to add other substances to the material, such as antimicrobial agents.

[0023] A comfort layer 124, which has a first side 126 and a second, inward-facing
side 128, may be coupled, e.g., by a heat bond 130 or any other technique, to the second side
122 of the dressing bolster 114. The comfort layer 124 is typically to help provide for patient
comfort when the dressing bolster 114 is placed adjacent to the patient’s epidermis 106. The
comfort layer 124 may be any material that helps prevent skin irritation and discomfort while
allowing fluid transmission through the comfort layer 124. As non-limiting examples, a
woven, elastic material, a polyester knit textile substrate, a non-woven, or a fenestrated film
may be used. As another non-limiting example, an InterDry" ™ textile material from Milliken
Chemical, a division of Milliken & Company, Inc. of Spartanburg, South Carolina, may be
used. The comfort layer 124 may include anti-microbial substances, such as silver.

[0024] The dressing bolster 114 may include a plurality of flexibility notches or
recesses (not explicitly shown but analogous to notches 218 in FIG. 4) that may be lateral cuts
in the dressing bolster 114 on the first side 120. The dressing bolster 114 may include one or
more longitudinal cuts or notches. The flexibility notches enhance flexibility of the dressing
bolster 114. The enhanced flexibility may be particularly useful when the dressing assembly
112 is applied over a patient’s joint or other area of movement. The flexibility notches may

also take various shapes, such as hexagons, slits, or squares.
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[0025] The dressing bolster 114 may be formed with lateral edges that are orthogonal
with respect to the second, inward-facing side 122 of the dressing bolster 114. The lateral
edges may also be formed with a beveled edge or angled edge. The angled or beveled edge
may help distribute shear stress between the dressing bolster and the patient’s epidermis 106.

[0026] The sealing member 116 provides a fluid seal over the dressing bolster 114 and
at least a portion of the patient’s epidermis 106. As such, the sealing member 116 may be
formed from any material that allows for a fluid seal. “Fluid seal,” or “seal,” means a seal
adequate to maintain reduced pressure at a desired site given the particular reduced-pressure
source or subsystem involved. The sealing member 116 may be sealed against epidermis 106
or against a gasket or drape by a sealing apparatus, such as a pressure-sensitive adhesive.

[0027] The sealing apparatus may take numerous forms, such as an adhesive sealing
tape, or drape tape or strip; double-side drape tape; pressure-sensitive adhesive; paste;
hydrocolloid; hydrogel; or other sealing means. If a tape is used, the tape may be formed of
the same material as the sealing member 116 with a pre-applied, pressure-sensitive adhesive.
The pressure-sensitive adhesive may be applied on a second, inward-facing side of the sealing
member 116 or portion thereof. The pressure-sensitive adhesive helps provide a fluid seal
between the sealing member 116 and the epidermis 106 which, as used herein, is also deemed
to include a gasket or drape against the epidermis 106. Before the sealing member 116 is
secured to the epidermis, removable strips, or release liners, covering the pressure-sensitive
adhesive may be removed.

[0028] The secaling member 116 may be an elastomeric material or any material or
substance that provides a fluid seal. “Elastomeric” means having the properties of an
clastomer and generally refers to a polymeric material that has rubber-like properties. More
specifically, most elastomers have ultimate elongations 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,
nitrile rubber, butyl rubber, ethylene propylene rubber, ethylene propylene diene monomer,
chlorosulfonated polyethylene, polysulfide rubber, polyurethane, EVA film, co-polyester, and
silicones. Further still, sealing member materials may include a silicone drape, 3M
Tegaderm® drape, acrylic drape such as one available from Avery Dennison, or an incise

drape.
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[0029] The sealing member 116 may include a first sealing member portion 132 and a
second sealing member portion 134. The first sealing member portion 132 extends over the
first side 120 of the dressing bolster 114. The sealing member 116 extends further to form a
sealing member flange, or sealing member extension 136, which has a first side and a second,
inward-facing side (not explicitly shown). An aperture (not explicitly shown but analogous to
234 in FIG. 3) is formed on a portion of the sealing member 116 to allow fluid communication
with a reduced-pressure interface 138, which may be part of a reduced-pressure assembly 140.

[0030] The second, inward-facing side of the sealing member extension 136 is placed
on a first side (top side for the orientation of FIG. 1) of the second sealing member portion 134
and coupled, such as by an adhesive, bond 135, welding (e.g., ultrasonic or RF welding), or
cements. Alternatively, the first sealing member portion 132 and second sealing member
portion 134 may be integrally formed. The first sealing member portion 132 may include a
plurality of bellows 142, folds, or stretch zones. The bellows 142 allow additional drape
material to become available, to stretch, or to move, if needed. For example, if the dressing
assembly 112 is used on a joint, when the joint is flexed, additional drape material may be
necessary or movement necessary. The bellows 142 facilitate such movement.

[0031] Prior to application, one or more release members (not shown but analogous to
242 in FIG. 5) may be releasably coupled to the first side of the second sealing member
portion 134. The release members provide stiffness and help during deployment of the
dressing assembly 112. The release members are typically either casting paper or a film held
on the first side of the second sealing member portion 134.

[0032] The reduced-pressure subsystem 118 includes a reduced-pressure source 144,
which can take many different forms. The reduced-pressure source 144 provides reduced
pressure as a part of the reduced-pressure treatment system 100. The reduced-pressure source
144 is fluidly coupled to the reduced-pressure interface 138 by a reduced-pressure delivery
conduit 148.

[0033] As used herein, “reduced pressure” generally refers to a pressure less than the
ambient pressure at a tissue site 102 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 a tissue site.
Unless otherwise indicated, quantitative values of pressure stated herein are gauge pressures.

[0034] The reduced pressure delivered to the dressing bolster 114 may be constant or

varied (patterned or random) and may be delivered continuously or intermittently. Although
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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 with the use herein, unless otherwise
indicated, an increase in reduced pressure or vacuum pressure typically refers to a relative
reduction in absolute pressure.

[0035] The reduced-pressure source 144 is shown having a reservoir region 146, or
canister region. An interposed membrane filter, such as hydrophobic or oleophobic filter, may
be interspersed between the reduced-pressure delivery conduit 148 and the reduced-pressure
source 144. One or more devices, such as a representative device 150, may be fluidly coupled
to the reduced-pressure delivery conduit 148. The device 150 may be, for example, another
fluid reservoir, or collection member to hold exudates and other fluids removed, a pressure-
feedback device, a volume detection system, a blood detection system, an infection detection
system, a flow monitoring system, or a temperature monitoring system. Multiple devices 150
may be included. One or more of the illustrative devices 150 may be formed integrally to the
reduced-pressure source 144.

[0036] The reduced-pressure source 144 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 will typically vary according to the application, the
reduced pressure will typically be between -5 mm Hg (-667 Pa) and -500 mm Hg (-66.7 kPa)
and more typically between -75 mm Hg (-9.9 kPa) and -300 mm Hg (-39.9 kPa). For example,
and not by way of limitation, the pressure may be -12, -12.5, -13, -14, -14.5, -15, -15.5, -16, -
16.5,-17,-17.5, -18, -18.5, -19, -19.5, -20, -20.5, -21, -21.5, -22, -22.5, -23, -23.5, -24,-24.5, -
25,-25.5, -26, -26.5 kPa or another pressure.

[0037] The reduced pressure developed by reduced-pressure source 144 is delivered
through the reduced-pressure delivery conduit 148 to the reduced-pressure interface 138. The
reduced-pressure interface 138 allows the reduced pressure to be delivered through the sealing
member 116 to the dressing bolster 114.

[0038] In providing treatment with the reduced-pressure treatment system 100, it may
be desirable to know that reduced pressure of at least a certain threshold level is being
delivered to the tissue site 102. The reduced-pressure indicator 101 accomplishes this task.
The reduced-pressure indicator 101 may be a separate unit fluidly coupled to the sealing
member 116 such that reduced pressure from within the sealed space of the sealing member

116 reaches the reduced-pressure indicator 101 or may be associated with the reduced-pressure
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interface 138 as part of the reduced-pressure assembly 140 as shown. When adequate reduced
pressure is present, the reduced-pressure indicator 101 assumes a collapsed position and when
inadequate reduced pressure is present the reduced-pressure indicator 101 assumes a non-
collapsed position.

[0039] Referring primarily to FIGURE 2, a sealing ring 117 may be added between the
epidermis 106 and the comfort layer 124. The sealing ring 117 may be formed, as an
illustrative example, by applying a ring of sealing material. The sealing material may include
hydrocolloids, hydrogels, silicone polymers (both crosslinked [gels] and uncrosslinked),
natural gums (xanthan, guar, cellulose), other soft polymer gels, for example those based on
polyurethanes, and polyolefin gels, and acrylics. The sealing ring 117 may be deployed by
hand forming a ring prior to application of the dressing assembly 112, or if initially in a liquid
or gel state, may be extruded from an applicator, such as a syringe. Other sealing materials
that may be particularly well suited for application by extrusion include water soluble gums
such as xanthan, guar, or cellulose, or thick greases, such as silicones.

[0040] The sealing ring 117 may help form a fluid seal around the linear wound or
incision 104. The epidermis 106 may have recesses, cracks, wrinkles or other discontinuities
on the surface that tend to cause leaks. Moreover, folds, buckles, wrinkles or other
discontinuities may form in the sealing member 116 that tend to cause leaks. These
discontinuities may be a considerable issue for low flow reduced-pressure systems. The
sealing ring 117 may help seal any such skin or sealing member discontinuities around the
linear wound or incision 104.

[0041] Referring now primarily to FIGURES 3-4, a portion of a reduced-pressure
treatment system 200 for treating a linear wound, area wound, other wound, or graft is
presented. The portion of the reduced-pressure treatment system 200 is shown in FIGURE 3
in a pre-deployment state.

[0042] The reduced-pressure treatment system 200 includes a dressing assembly 202,
which includes a dressing bolster 204. The dressing bolster 204 has a first side 206 and a
second, inward-facing side 208. The dressing bolster 204 may be formed from any medical
bolster material, or manifold material, as previously referenced. A comfort layer 210, which
has a first side 212 and a second, inward-facing side 214, may be coupled, ¢.g., by a heat bond
216 or any other technique, to the second, inward-facing side 208 of the dressing bolster 204.

[0043] The comfort layer 210 may be any material that helps prevent skin irritation

and discomfort while allowing fluid transmission through the comfort layer 210. Suitable
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materials for the comfort layer 210 have been mentioned in connection with comfort layer 124
of FIGURES 1-2. The comfort layer 210 may include anti-microbial substances, such as
silver. The comfort layer 210 may be made like a breathable, dry layer.

[0044] In one illustrative embodiment, the dressing bolster 204 may include a plurality
of flexibility notches 218. The flexibility notches 218 may extend partially (e.g., 1/8, Y4, 12, %4)
through the dressing bolster 204 or completely through. The flexibility notches 218 may be
lateral notches, or lateral cuts, in the dressing bolster 204 and, in addition or alternatively, may
be one or more longitudinal notches, or longitudinal cuts, or other cuts. The cuts may be made
using a saw (or notched blade), a hot knife, or other device. The flexibility notches 218
enhance flexibility of the dressing bolster 204. The enhanced flexibility may be particularly
uscful when the dressing assembly 202 is applied over a patient’s joint or other area of
movement. For example, if the dressing bolster 204 is used on a knee, the dressing bolster 204
may need to flex or extend as much as 100 % or more. The flexibility notches 218 help
provide flexibility. In addition, a plurality of folds 220 or bellows may be added to facilitate
movement.

[0045] The dressing bolster 204 may have lateral edges 205 that are orthogonal with
respect to the second, inward-facing side 208 of the dressing bolster 204. The lateral edges
205 may also be shaped, ¢.g., beveled or angled or rounded. The lateral edge 205, when
angled, may be between 10 and 90 degrees with respect to the second, inward-facing side of
the dressing bolster 204. The shaped lateral edges 205 may help reduced shear stress between
the patient’s epidermis and the dressing bolster 204. Other dimensions, steps, and processes
may be used.

[0046] In one illustrative embodiment, the dressing bolster 204 is manufactured as
follows. A foam block of Granufoam® material, e.g., 1.21 meter x 1.8 meter x 0.5 meter
block, is cut to have a 19 mm height, and a saw is used to form lateral grooves, or lateral
flexibility notches 218. Then, a dry layer, which may be the comfort layer 210, is laminated or
attached onto the second, or bottom, surface. Then, the foam block is cut using a die cut to
form the individual dressing bolsters 204.

[0047] A sealing subsystem 222 provides a fluid seal over the dressing assembly 202
and at least a portion of the patient’s epidermis. The sealing subsystem 222 includes an
sealing member 224, which may be formed with a first sealing member portion 226 (or upper
drape portion for the orientation shown in FIG. 4) and a second sealing member portion 228

(or lower drape portion for the orientation shown in FIG. 4). The first sealing member portion
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226 extends over the first side 206 of the dressing bolster 204 and extends further to form a
drape flange, or drape extension 230, which has a first side 232 and a second, inward-facing
side 233. An aperture 234 (FIG. 3) is formed on a portion of the first sealing member portion
226. The aperture 234 allows fluid communication with a reduced-pressure interface
(analogous to reduced-pressure interface 138 in FIG. 1).

[0048] The second, inward-facing side 233 of the drape extension 230 is placed on a
first side 236 of the second sealing member portion 228 and coupled by an attachment device
238, such as by an adhesive, bond, weld (e.g., ultrasonic or RF weld), cements stitching,
staples, other coupling means. The first sealing member portion 226 may include the plurality
of folds 220 or bellows. The folds 220 allow the first sealing member portion 226 to expand if
needed. For example, if the dressing assembly 202 is used on a joint, when the joint is flexed,
the first sealing member portion 226 is extended using the folds 220. Additional drape
material may be released from the folds 220 to facilitate movement. The folds 220 may also
be formed as ridges that in cross section would appear as accordion-like ridges that flatten out
when stretched and thereby provide additional material.

[0049] The second, inward-facing side 237 of the second sealing member portion 228
may have an attachment apparatus or device on a portion. The second sealing member portion
228 has a treatment area aperture 240 (FIG. 5).

[0050] One or more release members 242 may be releasably coupled to the first side
236 of the second sealing member portion 228. Four release members 242 are shown in the
illustrative embodiment of FIGURE 3. The release members 242 provide stiffness or cover an
attachment apparatus or the like to help during deployment of the dressing assembly 202. The
release members 242 are typically either casting paper or a film held on the first side 236 of
the second sealing member portion 228.

[0051] Referring now primarily to FIGURE 5, an exploded perspective view of a
portion of a reduced-pressure treatment system 200 for treating tissue, €.g., subcutancous
tissue, a linear wound, area wound, other wound, or graft is presented. The portion of the
reduced-pressure treatment system 200 presented in FIGURE 5 is shown in a pre-deployment
state and in an exploded view. The portion of the reduced-pressure treatment system 200
includes the dressing assembly 202, which includes the dressing bolster 204. The dressing
bolster 204 is the same as the dressing bolster 204 shown in FIGURES 3-4, but the flexibility
notches 218 are both lateral and longitudinal.
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[0052] The first side 206 of the dressing bolster 204 is covered by a portion of the
sealing member 224, which includes a first sealing member portion 226. The sealing member
224 may also include a second sealing member portion 228. The first sealing member portion
226 may include folds 220 and an aperture 234. The second sealing member portion 228 is
formed with a treatment area aperture 240 that provides an opening for at least a portion of the
dressing bolster 204 (or a comfort layer) to be directly against a patient’s epidermis or
treatment site. The second sealing member portion 228 has first side 236 and may have an
adhesive 244 applied on a portion of the first side 236. The adhesive 244 may be used
primarily during manufacture to retain the dressing bolster 204 against the second sealing
member portion 228 during assembly and also used to help retain the dressing bolster 204
during use. In assembly, prior to applying the dressing bolster 204 against the adhesive 244,
the adhesive 244 is covered by a center release member 246. Outboard of the adhesive 244 on
the first side 236 are release members 242 that provide stiffness to the sealing member 224
during deployment.

[0053] A portion of the second, inward-facing side 237 (FIG. 4) of the second sealing
member portion 228 (or an adjacent layer) may be covered with the sealing ring 248. The
sealing ring 248 may comprise a scaling material such as the sealing materials previously
mentioned in connection with sealing ring 117 or other material that provides initial tack
between the dressing assembly 202 and the patient’s epidermis. The sealing material may
have a softness (or hardness) in the range of 20 - 90 Shore OO, and more typically between 70
and 80 Shore OO. The sealing ring 248 helps seal any wrinkles or discontinuities in the
epidermis or drape that might otherwise cause leaks. As shown best in FIGURE 4, the sealing
ring 248 may have a thickness 250 and a width of 252. The thickness 250 of the sealing ring
248 1is typically in the range of 0.3 - 2.5 mm and more typically 0.7 - 1.25 mm. The width of
the sealing ring 248 is typically in the range of about 10 - 30 mm, but other widths are
possible. In one illustrative embodiment, the thickness 250 is about 0.7 mm and the width is
about 20 mm. For contrast, the second sealing member portion 228 typically has a thickness
229 in the range of about 0.178 mm - 0.254 mm (about 7-10 mils). The ratio of the sealing
ring thickness 250 to the sealing member thickness 229 may be in the range of about 2.75 to
about 7.03. The sealing ring 248 may be formed with fenestrations or apertures. In another
embodiment, the sealing ring 248 may comprise a patterned sealing material on the second,

inward-facing side 214 of the comfort layer 210 or the second, inward-facing side 208 of the
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dressing bolster 204. The pattern may be spaced islands or crossing lines of sealing material
or any other pattern.

[0054] The sealing ring 248 may be coupled to the second sealing member portion
228, which may include sealing device 254, or coupled to the comfort layer 210 (see FIG. 8)
or both as shown in FIGURE 4. The sealing ring 248 may be coupled directly or may be
coupled using an optional sealing-ring attachment device 249, such as an acrylic adhesive,
cement, or other coupling device. The sealing ring 248 may function as a two-sided gasket
that seals between the dressing bolster 204 (or comfort layer 210) and sealing ring 248 and
between the sealing ring 248 and the patient’s epidermis. The sealing ring 248 may also form
a seal between the sealing ring 248 and second sealing member portion 228. The sealing ring
248 may absorb perspiration or other fluids from the patient.

[0055] The sealing ring 248 may help distribute shear forces created by the application
of reduced pressure at the interface of the dressing bolster 204 and the patient” epidermis. The
modulus of elasticity of sealing ring 248 may be between that of the second sealing member
portion 228 and the patient’s epidermis. The sealing ring 248 may be entirely and directly
underneath (for the orientation shown in FIG. 4) the dressing bolster 204 as suggested in
FIGURE 8 or may straddle an extreme edge of the dressing bolster 204 as shown in FIGURE
4 to further help distribute shear stress. While reference is made to a “ring,” it should be
understood that discrete members including linear members may make up the sealing ring 248.

[0056] As shown clearly in FIGURE 4, a portion of the second, inward-facing side 237
of the second sealing member portion 228 may be covered with the sealing apparatus or device
254, such as an adhesive. With reference to FIGURES 4 and 5, when in the pre-deployment
state, the sealing device 254 is covered by a bottom release member 256 and side release
members 258.

[0057] Referring primarily to FIGURES 3-5, according to an illustrative embodiment,
in use, the bottom release liner 256 is removed, and the exposed sealing device 254, e.g.,
adhesive, on the second, inward-facing side 237 of the second sealing member portion 228 and
an exposed inward-facing surface 247 of the sealing ring 248 are placed against a portion of
the patient’s epidermis. The sealing device 254, ¢.g., adhesive, and sealing ring 248 are
secured around a linear wound on the patient’s epidermis. After smoothly applying the second
sealing member portion 228, the side release members 258 are removed. The release members
242 on the first side 236 of the second sealing member portion 228 are removed. A reduced-

pressure interface is coupled to the aperture 234 in the first sealing member portion 226. (The
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center release member 246 was previously removed during manufacture). Reduced pressure is
then delivered.

[0058] With respect to manufacturing the systems and components described above, in
applying and coupling a sealing member to the first surface of a dressing bolster, it may be
desirable to utilize a press to remove any wrinkles that may otherwise result or remain. The
medical bolster material of the shaped dressing assembly may be cut using a die cut or by hand
with a router.

[0059] Referring now primarily to FIGURES 6A-6C, another illustrative embodiment
of a portion of a reduced-pressure system 300 is presented. With the reduced-pressure system
300 of FIGURES 6A-6C, aspects of the reduced-pressure system 300 are assembled in stages
at a linear wound 306. In FIGURE 6A, a closure device 302, e.g., stitches 304, close the
illustrative linear wound 306. Other closure devices 302 may be used such as epoxy or
staples. The linear wound 306 may include a portion through a patient’s epidermis 308,
dermis 310, and subcutancous tissue 312.

[0060] Referring now to FIGURE 6B, after the linecar wound 306 is prepared, a bolster
assembly 314 is disposed proximate to the linear wound 306. The bolster assembly 314 may
include a dressing bolster 316. The dressing bolster 316 may be formed from the bolster or
manifold materials previously mentioned. The dressing bolster 316 may include a plurality of
lateral notches 318 and one or more longitudinal notches 320. The dressing bolster 316 has a
first side 322 and a second, inward-facing side 324. The first side 322 may include an
adhesive layer 323. The adhesive layer 323 may help secure a sealing member 340 thereto.

[0061] The bolster assembly 314 may include a comfort layer 326. The second,
inward-facing side 324 of the dressing bolster 316 may be covered with the comfort layer 326.
The comfort layer 326 has first side 328 and a second, inward-facing side 330. The first side
328 of the comfort layer 326 may be coupled by an attachment device 332, ¢.g., heat bond,
adhesive, weld, or other attachment technique, to the second, inward-facing side 324 of the
dressing bolster 316.

[0062] The bolster assembly 314 includes a sealing ring 334 or a sealing ring 334 may
be applied around the linear wound 306 before the dressing bolster 316 is applied. With the
former, the sealing ring 334 may be coupled, at least in part, to the second, inward-facing side
330 of the comfort layer 326. The sealing ring 334 may be analogous to sealing ring 248 of
FIGURES 3-5. The sealing ring 334 may adhere on its own to the comfort layer 326 or may

be coupled with sealing-ring attachment device 336 to the comfort layer 326. The sealing-ring
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attachment device 336 may be, for example, acrylic adhesive, cement, or other attachment
means. The sealing ring attachment device 336 may be co-extensive with the comfort layer
326 or may extend beyond a lateral edge of the dressing bolster 316. Prior to application, an
inward-facing surface 338 of the sealing ring 334 may be covered by a release liner (not
shown). The release liner is removed, and the sealing ring 334 is centered about the linear
wound 306.

[0063] Referring now to FIGURE 6C, a sealing member 340 is disposed over the
bolster assembly 314 and a portion of the patient’s epidermis 308 to form a sealed space 342.
An aperture may then be formed or is preformed (analogous to aperture 234 in FIG. 3). A
reduced-pressure interface (not shown but analogous to reduced-pressure interface 138) is
coupled to the sealing member 340 to provide fluid communication with the sealed space 342
through the aperture. A reduced-pressure source (not shown but analogous to reduced-
pressure source 144 in FIG. 1) is coupled by a reduced-pressure delivery conduit (not shown
but analogous to reduced-pressure delivery conduit 148 in FIG. 1) to the reduced-pressure
interface to provide reduced pressure to the sealed space 342 to treat the linear wound 306.

[0064] The bolster assembly 314 may be cut to accommodate different sizes of linear
wounds 306 prior to being disposed on the linear wound 306 and covered with a sealing
member 340. As shown in FIGURE 7, for lengthy linear wounds 306 or multiple linear
wounds 306 in a vicinity, more than one bolster assembly 314 may be used. Continuing to
refer to FIGURE 7, a first longitudinal end 344 of a first bolster assembly 346 has been cut to
have a flat surface. A first longitudinal end 348 of a second bolster assembly 350 has been cut
or otherwise formed with a flat surface. The first longitudinal end 344 of the first bolster
assembly 346 is placed proximate to and abutting the first longitudinal end 348 of the second
bolster assembly 350. The sealing rings (not shown but analogous to sealing ring 334) below
the first bolster assembly 346 and second bolster assembly 350 may, with time, coalesce or
combine to form an integral ring.

[0065] A first longitudinal end 352 of a third bolster assembly 354 has been placed
proximate to and abutting a lateral end or edge 356 of the second bolster assembly 350. Once
the combination of bolster assemblies is arranged, the bolster assemblies 346, 350, 354 are
covered with a sealing member (not shown but analogous to sealing member 340 in FIG. 6C)
to form a sealed spaced. The sealed space contains the bolster assemblies 346, 350, 354.
Reduced pressure may be then be applied to the sealed space to treat the linear wound or

wounds.
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[0066] Referring now primarily to FIGURE 8, a cross section of an illustrative bolster
assembly 400 is shown. The bolster assembly 400 may be used with reduced-pressure
treatment systems, such as reduced-pressure treatment system 200. The bolster assembly 400
includes a dressing bolster 402. The dressing bolster 402 has a first side 404, a second side
(inward-facing) 406, and lateral edges 408. As with the previously presented bolster
assemblies, the lateral edges 408 may take any shape, but are shown formed with
approximately a 45 degree angle with respect to the second, inward-facing side 406. In the
cross-section, a longitudinal notch 410 is visible. In addition, lateral notches may be included
on the first side 404 and notches may be added to the lateral edges 408. The longitudinal
notch 410 and any other notches help provide flexibility to the bolster assembly 400.

[0067] A comfort layer 412 is coupled by an attachment device 414 to the second,
inward-facing side 406 of the dressing bolster 402. A sealing ring 416 is shown coupled to the
comfort layer 412. The sealing ring 416 may be formed from the sealing materials previously
mentioned. The sealing ring 416 may adhere on its own to the comfort layer 412 or may be
attached by an attachment device such as an acrylic adhesive (not shown).

[0068] As before, in use, the bolster assembly 400 may be placed over and about a
linear wound and then covered with a sealing member to form a sealed space. Reduced
pressure may then be delivered to the sealed space to treat the linear wound with reduced
pressure.

[0069] Referring now primarily to FIGURE 9, another bolster assembly 500 is shown
in cross section. The bolster assembly 500 is analogous in most respect to the bolster
assembly 400 of FIGURE 8. The bolster assembly 500 includes a dressing bolster 502 having
a first side 504 and a second, inward-facing side 506. The lateral edges 508 are substantially
orthogonal to the second, inward-facing side 506, but like the dressing bolster 402 of FIGURE
8, could take on any angle or shape. In this embodiment, a sealing ring 514 is laminated or
coupled to a drape ring 510. The drape ring 510 assists with positioning and manipulating the
sealing ring 514 during assembly. The drape ring 510 is coupled by an attachment device 512
to the second, inward-facing side 506 of the dressing bolster 502 or to an inward-facing side of
a comfort layer 516. The sealing ring 514 may be covered by a release liner 518 prior to use.

[0070] In another embodiment (not explicitly shown), an attachment device, e.g., an
adhesive, may be applied to the second, inward-facing side of a sealing ring to provide
tackiness or enhanced tackiness between the sealing ring and the patient’s epidermis. The

attachment device may be particularly beneficial when the sealing ring comprises a harder
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hydrocolloid than those previously mentioned or when applied in cold conditions and the
sealing material needs time to warm up to become adequately tacky.

[0071] 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. It will be appreciated that any
feature that is described in connection to any one embodiment may also be applicable to any
other embodiment.

[0072] It will be understood that the benefits and advantages described above may
relate to one embodiment or may relate to several embodiments. It will further be understood
that reference to “an” item refers to one or more of those items.

[0073] The steps of the methods described herein may be carried out in any suitable
order, or simultancously where appropriate.

[0074] Where appropriate, aspects of any of the examples described above may be
combined with aspects of any of the other examples described to form further examples
having comparable or different properties and addressing the same or different problems.

[0075] It will be understood that the above description of preferred embodiments is
given by way of example only and that various modifications may be made by those skilled in
the art. The above specification, examples and data provide a complete description of the
structure and use of exemplary embodiments of the invention. Although various embodiments
of the invention have been described above with a certain degree of particularity, or with
reference to one or more individual embodiments, those skilled in the art could make
numerous alterations to the disclosed embodiments without departing from the scope of the

claims.
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CLAIMS
We claim:

Claim 1. A system for treating a linear wound on a patient, the system comprising:
a dressing assembly, the dressing assembly comprising;:

a dressing bolster having a first side and a second, inward-facing side,

a comfort layer coupled to the second, inward-facing side of the dressing
bolster,

a first sealing member portion covering the dressing bolster,

a second sealing member portion covering a portion of the second, inward-
facing side of the dressing bolster and extending outward from the
dressing bolster to form a drape extension, wherein a portion of the
first sealing member is coupled to the second sealing member,

a sealing ring disposed adjacent to the second, inward-facing side of the
dressing bolster, and

wherein the first sealing member portion, second sealing member portion,
and sealing ring form a sealed space over the linear wound; and

a reduced-pressure source for fluidly coupling to the sealed space.

Claim 2. The system of claim 1, wherein the sealing ring is formed from a sealing

material having a hardness in the range of 70 - 80 Shore (type OO).

Claim 3. The system of claim 1, wherein the sealing ring has a thickness Ty, that is in the

range 0.7 - 1.25 mm.

Claim 4. The system of claim 1, wherein the sealing ring has a thickness Ty, the second
sealing member portion has a thickness Tgsm, and the ratio of Tg/Tem 18 in the range of about

2.7t07.0.

Claim 5. The system of claim 1, wherein the sealing ring comprises a sealing material
laminated onto a drape ring and further comprising an adhesive coupling the drape ring to

the comfort layer or to the dressing bolster.

Claim 6. The system of claim 1, wherein the dressing bolster comprises at least two

discrete members placed with abutting edges and wherein the sealing ring comprises at

18



10

15

20

25

WO 2012/112204 PCT/US2011/062422

least two discrete members that have coalesced to form an integral member.

Claim 7. The system of claim 1, wherein the sealing ring comprises a sealing material,
and wherein the sealing material comprises at least one of the following: hydrocolloids,

hydrogels, silicone polymers, and natural gums (xanthan, guar, cellulose).

Claim 8. The system of claim 1, wherein the dressing bolster has lateral edges formed at
an angle other than 90 degrees with respect to the second, inward-facing side of the

dressing bolster.

Claim 9. The system of claim 1, wherein the dressing bolster has lateral edges formed at
an angle between 20 to 50 degrees with respect to the second, inward-facing side of the

dressing bolster.

Claim 10. The system of claim 1, wherein the sealing ring is coupled to at least a portion

of the second, inward-facing side of the comfort layer.

Claim 11. The system of claim 1, wherein the sealing ring is coupled to at least a portion

of the second sealing member portion.

Claim 12. The system of claim 1, wherein the sealing ring extends beyond a lateral edge

of the dressing bolster.

Claim 13. A method for treating a linear wound on a patient with reduced pressure, the
method comprising:
extruding a sealing material around the linear wound to form a sealing ring;
disposing a dressing bolster proximate to the linear wound and adjacent to at least a
portion of the sealing material;
covering the dressing bolster and a portion of the patient’s epidermis with a sealing
member to create a sealed space; and

delivering reduced pressure to the sealed space.

Claim 14. The method of claim 13, wherein the sealing material has a hardness in the

range of 70 - 80 Shore (type OO).

Claim 15. The method of claim 13, wherein the sealing ring has a thickness Ty, that is in
the range 0.7 - 1.25 mm.
19
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Claim 16. The method of claim 13, wherein the sealing ring has a thickness T, the
sealing member has a thickness Tgm, and the ratio of Ts/Tsm 1s in the range of about 2.7 to

7.0.

Claim 17. The method of claim 13, wherein the sealing material comprises at least one of
the following: hydrocolloids, hydrogels, silicone polymers, and natural gums (xanthan,

guar, cellulose).

Claim 18. A method for treating a linear wound of a patient with reduced pressure, the
method comprising:

disposing a bolster assembly proximate to the linear wound, wherein the bolster
assembly comprises:
a dressing bolster having a first side and a second, inward-facing side,
a comfort layer coupled to the second, inward-facing side of the dressing

bolster, and

a sealing ring coupled to the second, inward-facing side of the comfort layer;

covering the bolster assembly with a sealing member to form a sealed space
containing the dressing assembly; and

introducing reduced pressure into the sealed space.

Claim 19. The method of claim 18, wherein the sealing ring extends beyond a lateral edge

of the dressing bolster.

Claim 20. The method of claim 18 or claim 19, wherein the sealing material has a

hardness in the range of 70 - 80 Shore (type OO).

Claim 21. The method of claim 18, wherein the sealing ring has a thickness Ty, that is in

the range 0.7 - 1.25 mm.

Claim 22. The method of claim 18, wherein the sealing ring has a thickness T, the
sealing member has a thickness Ty, and the ratio of Tg/Ty is in the range of about 2.7 to

7.0.

Claim 23. The method of claim 18, wherein the sealing material comprises at least one of
the following: hydrocolloids, hydrogels, silicone polymers, and natural gums (xanthan,

guar, cellulose).
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Claim 24. The method of claim 18,
wherein the dressing bolster comprises a first dressing bolster having a first end and
a second dressing bolster having a first end; and
wherein the step of disposing the bolster assembly comprises disposing the first
dressing bolster over at least a portion of the linear wound and disposing the
second dressing bolster over at least a portion of the linear wound, wherein
the first end of the first dressing bolster abuts the first end of the second

dressing bolster.

Claim 25. The method of claim 18,

wherein the dressing bolster comprises a first dressing bolster having a first end and
a second dressing bolster having a first end;

wherein the step of disposing the bolster assembly comprises disposing the first
dressing bolster over at least a portion of the linear wound and disposing the
second dressing bolster over at least a portion of the linear wound, wherein
the first end of the first dressing bolster abuts the first end of the second
dressing bolster;

wherein the sealing ring comprises a first sealing ring and a second sealing ring;

wherein the first sealing ring is coupled to the first dressing bolster and the second
sealing ring is coupled to the second dressing bolster; and

wherein the first sealing ring and second sealing ring touch and become an integral

sealing ring.

Claim 26. A system for treating a linear wound on a patient comprises:
a dressing bolster assembly comprising:

a dressing bolster having a first side and a second, inward-facing side,

a comfort layer coupled to the second, inward-facing side of the dressing
bolster, wherein the comfort layer has a first side and a second,
inward-facing side, and

a sealing ring coupled to the second, inward-facing side of the comfort layer;

a sealing member disposed over the dressing bolster for creating a sealed space; and

a reduced-pressure source fluidly coupled to the sealed space.
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