
TITLE OF THE INVENTION REDUCED-PRESSURE,
LIQUID-COLLECTION CANISTER WITH MULTI-ORIENTATION
FILTER CROSS-REFERENCE TO RELATED APPLICATIONS [0001]
This application claims the benefit of U.S.
Provisional Application No. 61/058,830, filed June 4,
2008, which is hereby incorporated by reference.
BACKGROUND OF THE INVENTION 1. Field of the Invention
[0002] The present invention relates generally to
reduced pressure treatment systems and more
particularly to a reduced-pressure, liquid-collection
canister having a filter that allows operation of the
canister in multiple orientations. 2. Description of
Related Art [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 one particular
application of reduced pressure involves treating
wounds. This treatment (frequently referred to in the
medical community as "negative pressure wound
therapy," "reduced pressure therapy," or "vacuum
therapy") provides a number of benefits, including
migration of epithelial and subcutaneous tissues,
improved blood flow, and micro-deformation of tissue
at the wound site. Together these benefits result in
increased development of granulation tissue and faster
healing times. Typically, reduced pressure is applied
by a reduced pressure source to tissue through a
porous pad or other manifold device. In many
instances, wound exudate and other liquids from the
tissue site are collected within a canister to prevent
the liquids from reaching the reduced pressure
source.SUMMARY [0004] The problems presented by
existing reduced pressure systems and liquidcollection
canisters are solved by the systems and methods of the
illustrative embodiments described herein. A
liquid-collection canister for collecting liquid from
a tissue site to which reduced pressure treatment is
applied includes a first space configured to collect
the liquid from the tissue site. A filter having a
frame and a non-planar filter element is provided. The



filter defines a second space within the canister
separated from the first space by the filter element.
The filter element substantially prevents liquid from
passing from the first space into the second space.
The filter element substantially allows gaseous
communication between the first space and the second
space when the second space is exposed to a reduced
pressure. [0005] In another illustrative embodiment, a
liquid-collection canister for collecting liquid from
a tissue site to which reduced pressure treatment is
applied includes a first space and a second space. The
first space is configured to collect the liquid from
the tissue site, and the second space is configured to
receive a reduced pressure. A plurality of liquid-air
separators are positioned within the canister between
the first space and the second space such that the
liquid in the first space is substantially prevented
from entering the second space. The plurality of
liquid-air separators allows transfer of a gas between
the second space and the first space. At least two of
the plurality of liquid-air separators are
substantially planar and each of the two are located
within different planes. [0006] In still another
illustrative embodiment, a liquid-collection canister
for collecting liquid from a tissue site to which
reduced pressure treatment is applied includes a first
space configured to collect the liquid from the tissue
site. The canister further includes a filter disposed
on a wall of the canister. The filter has a first
chamber extending from the wall of the canister and
includes an opening at an end of the first chamber
opposite the wall. The filter has a second chamber
extending from the wall of the canister and includes
an opening at an end of the second chamber opposite
the wall. The opening of the first chamber allows
communication between the first space and the first
chamber. The opening of the second chamber allows
communication between the first space and the second
chamber. A distance from the opening of the first
chamber to the wall is greater than a distance from
the opening of the second chamber to the wall. A first
filter element is positioned over the opening of the
first chamber, and a second filter element is
positioned over the opening of the second
chamber.[0007] In yet another illustrative embodiment,
a reduced pressure treatment system for applying
reduced pressure treatment to a tissue site includes a
liquid-collection canister. The canister comprises a
first space configured to collect a liquid from the
tissue site and a filter having a frame and a
non-planar filter element. The filter defines a second
space within 



the canister separated from the first space by the
filter element. The filter element substantially
prevents liquid from passing from the first space into
the second space. The filter element substantially
allows gaseous communication between the first space
and the second space. The canister further includes a
canister inlet associated with the first space and a
canister outlet associated with the second space. A
reduced pressure source is provided in fluid
communication with the canister outlet to deliver a
reduced pressure to the second space. A manifold is
positioned at the tissue site and in fluid
communication with the canister inlet to distribute
the reduced pressure to the tissue site. [0008] In yet
another illustrative embodiment, a reduced pressure
treatment system for applying reduced pressure
treatment to a tissue site includes a
liquid-collection canister. The canister includes a
first space configured to collect the liquid from the
tissue site and a second space configured to receive a
reduced pressure. A plurality of liquid-air separators
is positioned within the canister between the first
space and the second space such that the liquid in the
first space is substantially prevented from entering
the second space. The plurality of liquid-air
separators allows transfer of a gas between the second
space and the first space. At least two of the
plurality of liquid-air separators are substantially
planar, and each of the two are located within
different planes. A canister inlet is associated with
the first space, and a canister outlet is associated
with the second space. A reduced pressure source is in
fluid communication with the canister outlet to
deliver a reduced pressure to the second space, and a
manifold is positioned at the tissue site and in fluid
communication with the canister inlet to distribute
the reduced pressure to the tissue site. [0009] In
another illustrative embodiment, a reduced pressure
treatment system for applying reduced pressure
treatment to a tissue site includes a
liquid-collection canister. The canister includes a
first space configured to collect the liquid from the
tissue site and a filter disposed on a wall of the
canister. The filter has a first chamber extending
from the wall of the canister and includes an opening
at an end of the first chamber opposite the wall. The
filter has a second chamber extending from the wall of
the canister and includes an opening at an end of the
second chamber opposite the wall. The opening of the
first chamber allows communication between the first
space and the first chamber. The opening of the
secondchamber allows communication between the first
space and the second chamber. A distance 



from the opening of the first chamber to the wall is
greater than a distance from the opening of the second
chamber to the wall. A first filter element is
positioned over the opening of the first chamber, and
a second filter element is positioned over the opening
of the second chamber. A canister inlet allows
communication with the first space, and a canister
outlet allows communication with the first and second
chambers. A reduced pressure source is in fluid
communication with the canister outlet to deliver a
reduced pressure to the first and second chambers, and
a manifold is positioned at the tissue site and in
fluid communication with the canister inlet to
distribute the reduced pressure to the tissue site.
[0010] In still another illustrative embodiment, a
method of collecting liquid from a tissue site
includes applying a reduced pressure to a second space
of a canister. The second space has an opening to
allow communication with a first space of the
canister. The opening is covered by a non-planar
filter element that allows gaseous communication
through the nonplanar filter element such that the
reduced pressure is communicated to the first space of
the canister. Liquid is drawn into the first space,
and flow through the non-planar filter element is
filtered to substantially prevent the liquid from
entering the second space. [0011] In yet another
illustrative embodiment, a method of collecting liquid
from a tissue site includes applying a reduced
pressure to a second space of a canister. The second
space has a plurality of openings to allow
communication with a first space of the canister. The
openings are covered by a plurality of liquid-air
separators, and at least two of the plurality of
liquid-air separators are substantially planar and
located within different planes. Gaseous communication
is allowed through the liquid-air separators such that
the reduced pressure is communicated to the first
space of the canister. The liquid is drawn into the
first space, and flow through the liquid-air
separators is filtered to substantially prevent the
liquid from entering the second space. [0012] In
another illustrative embodiment, a method of
collecting liquid from a tissue site includes applying
a reduced pressure to a first chamber and a second
chamber of a canister. The first and second chambers
each extend from a wall of the canister and each
include an opening at an end of the chamber opposite
the wall. The opening of the first chamber is covered
by a first filter element, and the opening of the
second chamber is covered 



by a second filter element. A distance from the
opening of the first chamber to the wall is greater
than a distance from the opening of the second chamber
to the wall. The method further includes allowing
gaseous communication through the first and second
filter elementssuch that the reduced pressure is
communicated to a first space of the canister. The
liquid is drawn into the first space, and flow through
the first and second filter elements is filtered to
substantially prevent the liquid from entering the
first and second chambers. [0013] In yet another
illustrative embodiment, a method of administering
reduced pressure treatment to a tissue site includes
applying a reduced pressure to a second space of a
canister. The second space has an opening to allow
communication with a first space of the canister, and
the opening is covered by a non-planar filter element.
Gaseous communication is allowed through the
non-planar filter element such that the reduced
pressure is communicated to the first space of the
canister. The reduced pressure is communicated to the
tissue site. A liquid is drawn from the tissue site
into the first space, and flow through the non-planar
filter element is filtered to substantially prevent
the liquid from entering the second space. [0014] In
yet another illustrative embodiment, a method of
administering reduced pressure treatment to a tissue
site includes applying a reduced pressure to a second
space of a canister. The second space has a plurality
of openings to allow communication with a first space
of the canister. The openings are covered by a
plurality of liquid-air separators, and at least two
of the plurality of liquid-air separators are
substantially planar and located within different
planes. The method further includes allowing gaseous
communication through the liquid-air separators such
that the reduced pressure is communicated to the first
space of the canister. The reduced pressure is
communicated to the tissue site. A liquid is drawn
from the tissue site into the first space, and flow
through the liquid-air separators is filtered to
substantially prevent the liquid from entering the
second space. [0015] In yet another illustrative
embodiment, a method of administering reduced pressure
treatment to a tissue site includes applying a reduced
pressure to a first chamber and a second chamber of a
canister. The first and second chambers each extend
from a wall of the canister, and each include an
opening at an end of the chamber opposite the wall.
The opening of the first chamber is covered by a first
filter element, and the opening of the second chamber
is covered by a second filter element. A distance from
the opening of the first chamber to the 



wall is greater than a distance from the opening of
the second chamber to the wall. Gaseous communication
is allowed through the first and second filter
elements such that the reduced pressure is
communicated to a first space of the canister. The
reduced pressure is communicated to the tissue site. A
liquid is drawn from the tissue site into the first
space, and flow through the first and second filter
elements is filtered to substantially prevent the
liquid from entering the first and second
chambers.[0016] Other objects, 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 [0017] FIG. 1 illustrates a perspective view
of a reduced pressure treatment system having a
liquid-collection canister and a multi-orientation
filter according to an illustrative embodiment; [0018]
FIG. 2A illustrates an exploded perspective view of
the multi-orientation filter of FIG. 1, the filter
being pyramid shaped; [0019] FIG. 2B illustrated an
exploded perspective view of a multi-orientation
filter according to an illustrative embodiment, the
filter being conically shaped; [0020] FIG. 2C
illustrated an exploded perspective view of a
multi-orientation filter according to an illustrative
embodiment, the filter being cylindrically shaped;
[0021] FIG. 2D illustrated an exploded perspective
view of a multi-orientation filter according to an
illustrative embodiment, the filter being rectangular
cubically shaped; [0022] FIG. 3 illustrates a
cross-sectional view of the liquid-collection canister
of FIG. 1 taken at 3-3; [0023] FIG. 4 illustrates a
cross-sectional view of the liquid-collection canister
of FIG. 1 similar to the cross-section of FIG. 3 but
with a side wall of the canister oriented downward;
[0024] FIG. 5 illustrates a cross-sectional view of
the liquid-collection canister of FIG. 1 similar to
the cross-section of FIG. 3 but with an outlet wall of
the canister oriented downward; [0025] FIG. 6
illustrates a cross-sectional view of the
liquid-collection canister of FIG. 1 similar to the
cross-section of FIG. 3 but with an inlet wall of the
canister oriented 



downward; [0026] FIG. 7 illustrates a perspective view
of the multi-orientation filter of FIG. 1 positioned
in liquid-collection canister according to an
illustrative embodiment; [0027] FIG. 8 illustrates a
perspective view of the multi-orientation filter of
FIG. 1 positioned in a liquid-collection canister
according to an illustrative embodiment; [0028] FIG. 9
illustrates a perspective view of a liquid collection
canister according to an illustrative embodiment, the
canister having a multi-orientation filter; and[0029]
FIG. 10 illustrates a cross-sectional view of the
liquid-collection canister of FIG. 9 taken at 10-10.
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0030] In the following detailed description of
several illustrative embodiments, reference is made to
the accompanying drawings that form a part hereof, and
in which is shown by way of illustration specific
preferred 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 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.
[0031] The term "reduced pressure" as used herein
generally refers to a pressure less than the ambient
pressure at a tissue site that is being subjected to
treatment. In most cases, this reduced pressure will
be less than the atmospheric pressure at which the
patient is located. Alternatively, the reduced
pressure may be less than a hydrostatic pressure
associated with tissue at the tissue site. Although
the terms "vacuum" and "negative pressure" may be used
to describe the pressure applied to the tissue site,
the actual pressure reduction applied to the tissue
site may be significantly less than the pressure
reduction normally associated with a complete vacuum.
Reduced pressure may initially generate fluid flow in
the area of the tissue site. As the hydrostatic
pressure around the tissue site approaches the desired
reduced 



pressure, the flow may subside, and the reduced
pressure is then maintained. Unless otherwise
indicated, values of pressure stated herein are gauge
pressures. Similarly, references to increases in
reduced pressure typically refer to a decrease in
absolute pressure, while decreases in reduced pressure
typically refer to an increase in absolute pressure.
[0032] The term "tissue site" as used herein refers to
a wound or defect located on or within any tissue,
including but not limited to, bone tissue, adipose
tissue, muscle tissue, neural tissue, dermal tissue,
vascular tissue, connective tissue, cartilage,
tendons, or ligaments. The term "tissue site" may
further refer to areas of any tissue that are not
necessarily woundedor defective, but are instead areas
in which it is desired to add or promote the growth of
additional tissue. For example, reduced pressure
tissue treatment may be used in certain tissue areas
to grow additional tissue that may be harvested and
transplanted to another tissue location. [0033]
Referring to FlG. 1, a reduced pressure treatment
system 100 for applying a reduced pressure to a tissue
site 101 of a patient according to an illustrative
embodiment includes a canister 102 having a filter 104
contained within the canister 102. The canister 102 is
positioned in fluid communication with a reduced
pressure source 108 and a reduced pressure dressing
112 that is positioned at the tissue site 101. The
reduced pressure dressing 112 is fluidly connected to
an inlet 116 of the canister 102 by a conduit 120. The
conduit 120 may fluidly communicate with the reduced
pressure dressing 112 through a tubing adapter 124. A
second conduit 128 fluidly connects an outlet 132 of
the canister 102 with the reduced pressure source 108.
[0034] In the embodiment illustrated in FIG. 1, the
reduced pressure source 108 is an electrically-driven
vacuum pump. In another implementation, the reduced
pressure source 108 may instead be a manually-actuated
or manually-charged pump that does not require
electrical power. The reduced pressure source 108
instead may be any other type of reduced pressure
pump, or alternatively a wall suction port such as
those available in hospitals and other medical
facilities. The reduced pressure source 108 may be
housed within or used in conjunction with a reduced
pressure treatment unit 140, which may also contain
sensors, processing units, alarm indicators, memory,
databases, software, display units, and user
interfaces that further facilitate the application of
reduced pressure treatment to the tissue site 



101. In one example, a sensor or switch (not shown)
may be disposed at or near the reduced pressure source
108 to determine a source pressure generated by the
reduced pressure source 108. The sensor may
communicate with a processing unit that monitors and
controls the reduced pressure that is delivered by the
reduced pressure source 108. [0035] The reduced
pressure dressing 112 includes a distribution manifold
144 adapted to be positioned at the tissue site 101,
and a cover 148, or drape, that is positioned over the
distribution manifold 144 to maintain reduced pressure
beneath the cover 148 at the tissue site 101. The
cover 148 may extend beyond a perimeter of the tissue
site 101 and may include an adhesive or bonding agent
on the cover 148 to secure the cover to tissue
adjacent the tissue site 101. In one embodiment, the
adhesive disposed on cover 148 may be used to seal
between the tissue and the cover 148 to prevent
leakage of reduced pressure from thetissue site 101.
In another embodiment, a seal layer (not shown) such
as, for example, a hydrogel or other material may be
disposed between the cover 148 and the tissue to
augment or substitute for the sealing properties of
the adhesive. [0036] The distribution manifold 144 of
the reduced pressure dressing 112 is adapted to
contact the tissue site 101 . The distribution
manifold 144 may be partially or fully in contact with
the tissue site 101 being treated by the reduced
pressure dressing 112. When the tissue site 101 is a
wound, the distribution manifold 144 may partially or
fully fill the wound. [0037] The distribution manifold
144 may be any size, shape, or thickness depending on
a variety of factors, such as the type of treatment
being implemented or the nature and size of the tissue
site 101. For example, the size and shape of the
distribution manifold 144 may be customized by a user
to cover a particular portion of the tissue site 10 1,
or to fill or partially fill the tissue site 101. The
distribution manifold 144 may have, for example, a
square shape, or may be shaped as a circle, oval,
polygon, an irregular shape, or any other shape.
[0038] In one illustrative embodiment, the
distribution manifold 144 is a foam material that
distributes reduced pressure to the tissue site 101
when the distribution manifold 144 is in contact with
or near the tissue site 101. The foam material may be
either hydrophobic or hydrophilic. In one non-limiting
example, the distribution manifold 144 is an
open-cell, reticulated polyurethane foam such as
GranuFoam(r) dressing available from Kinetic Concepts,
Inc. of San Antonio, Texas. 



[0039] In the example in which the distribution
manifold 144 is made from a hydrophilic material, the
distribution manifold 144 also functions to wick fluid
away from the tissue site 101, while continuing to
provide reduced pressure to the tissue site 101 as a
manifold. The wicking properties of the distribution
manifold 144 draw fluid away from the tissue site 101
by capillary flow or other wicking mechanisms. An
example of a hydrophilic foam is a polyvinyl alcohol,
open-cell foam such as V.A.C. WhiteFoam(r) dressing
available from Kinetic Concepts, Inc. of San Antonio,
Texas. Other hydrophilic foams may include those made
from polyether. Other foams that may exhibit
hydrophilic characteristics include hydrophobic foams
that have been treated or coated to provide
hydrophilicity. [0040] The distribution manifold 144
may further promote granulation at the tissue site 101
when a reduced pressure is applied through the reduced
pressure dressing 112. For example, any or all of the
surfaces of the distribution manifold 144 may have an
uneven, coarse, or jagged profile that causes
microstrains and stresses at the tissue site 101
whenreduced pressure is applied through the
distribution manifold 144. These microstrains and
stresses have been shown to increase new tissue
growth. [0041] In one embodiment, the distribution
manifold 144 may be constructed from bioresorbable
materials that do not have to be removed from a
patient's body following use of the reduced pressure
dressing 112. Suitable bioresorbable materials may
include, without limitation, a polymeric blend of
polylactic acid (PLA) and polyglycolic acid (PGA). The
polymeric blend may also include without limitation
polycarbonates, polyfumarates, and capralactones. The
distribution manifold 144 may further serve as a
scaffold for new cellgrowth, or a scaffold material
may be used in conjunction with the distribution
manifold 144 to promote cell-growth. A scaffold is a
substance or structure used to enhance or promote the
growth of cells or formation of tissue, such as a
three-dimensional porous structure that provides a
template for cell growth. Illustrative examples of
scaffold materials include calcium phosphate,
collagen, PLA/PGA, coral hydroxy apatites, carbonates,
or processed allograft materials. [0042] Referring
still to FIG. 1, but also to FIG. 2A, the filter 104
includes a frame 202 that is pyramid-shaped and
includes a base 206, an apex 210, and four walls 214
extending between the base 206 and the apex 210. The
base 206 may include a flange 218 to allow the 



filter 104 to be easily mounted within the canister
102 to a wall of the canister 102. A passage 222 may
be positioned in the base 206 to provide fluid
communication with the outlet 132 of the canister 102.
The frame 202 includes openings 226 in at least two of
the four walls 214. In the embodiment illustrated in
FIG. 2A, the openings 226 are disposed in only two of
the four walls 214, and the openings 226 are
positioned in opposing walls. In another embodiment,
the openings 226 may be disposed in two adjacent walls
214, or alternatively in three or even four of the
four walls 214. It should also be noted that, while
the frame 202 illustrated in FIG. 2A is pyramid-shaped
with four walls, the frame 202 may be provided in a
similar tapered configuration (i.e. tapering from a
base to an apex) and instead include only three walls.
In another embodiment, the frame 202 may include five
walls or an even greater number of walls, with
openings 226 in two or more of the walls. [0043] As
illustrated in FIG. 2A, multiple openings 226 may be
disposed in each wall 214 that includes openings,
thereby forming ribs 232 between the openings 226. The
openings 226 may be of any shape or size including,
without limitation, circular, square, rectangular,
ovular, polygonal, irregular, or any other
shape.[0044] The filter 104 further includes filter
elements 240 to cover the openings 226 in the walls
214 that include openings 226. In the embodiment
illustrated in FIG. 2A, the filter element 240
covering each wall 214 is substantially planar,
although in alternative embodiments, non-planar filter
elements may by used depending on the shape of the
filter frame. The ribs 232 provide structural support
to prevent the filter elements 240 from being drawn
through the openings 226 when the filter 104 is
exposed to a reduced pressure. A baffle, or diverter
234 may be positioned at the apex 210 of the filter
104 to assist in diverting liquid entering the
canister 102 from spraying on the filter elements 240.
[0045] The filter 104 of FIG. 2A is illustrated as
having two filter elements 240, one for each wall 214
of the frame 202 that includes openings 226. In an
alternative embodiment, multiple filter elements 240
may be provided for each wall 214. In one example, one
filter element 240 may be provided for each opening
226. The filter elements 240 may be adhesively
attached, or attached or bonded by any other means to
the walls 214. [0046] The filter elements 240 are
preferably liquid-air separators that permit the
transmission of gases, but substantially prevent the
transmission of liquids through the filter 



elements 240. In one embodiment, the filter elements
240 are hydrophobic membranes. The filter element 240
may alternatively be any material coated with a
hydrophobic material to make the filter element
impermeable to liquid. In one illustrative embodiment,
the filter element 240 may be a chemically bonded
fluorocarbon monomer using a plasma process, thus
increasing the hydrophobicity of the filter further.
Further, the filter element 240 may be made from or
coated with a lipophobic material. Some exemplary
filter media materials include foam, spun fiberglass,
cotton gauze, polyester, glass fibers, polypropylene,
microfibers, porous polymeric membranes, PTFE, and the
like. [0047] The frame 202 and the filter elements 240
define an interior region, or filter chamber 244 of
the filter 104. As described in more detail below,
when the filter 104 is positioned within the canister
102, the interior region 244 of the filter 104 is a
space or chamber that is protected from liquid that
collects within the canister. By placing the interior
region 244 of the filter 104 in fluid communication
with the outlet 132 of the canister 102, the reduced
pressure source 108 is able to deliver reduced
pressure to the interior region 244 without the
possibility of the reduced pressure source 108 being
contaminated from liquid in the canister 102. [0048]
The frame 202 of the filter 104 may be made from any
type of material having a sufficient structural
rigidity to provide mechanical support for the filter
elements 240. Someexemplary materials include
plastics, thermoplastics, thermosets, fiber-type
materials, metals, metal alloys, and the like. In
addition, the frame 202 may be molded, cast, welded or
otherwise formed to provide the desired shape. The
flange 218 of the frame 202 preferably is made of a
material that is capable of being affixed, joined,
welded, or otherwise attached to a wall of the
canister 102. [0049] Referring now to FIG. 2B, in
another illustrative embodiment, a filter 250 is
provided that is similar in function and operation to,
but different in shape than, filter 104. The filter
250 includes a frame 252 that is conically-shaped and
includes a base 254 and an apex 256. A conical wall
258 extends from the base 254 to the apex 256 and
includes at least one, and preferably a plurality, of
openings 260 passing through the conical wall 258. A
passage 262 may be positioned in the base 254 to
provide fluid communication with the outlet 132 of the
canister 102. As previously described with respect to
filter 104, the multiple 



openings 260 of filter 250 form ribs 264 between the
openings 260. The openings 260 may be of any shape or
size including, without limitation, circular, square,
rectangular, ovular, polygonal, irregular, or any
other shape. [0050] The filter 250 further includes
one or more filter elements 266 to cover the openings
260 in the conical wall 258. In the embodiment
illustrated in FIG. 2B, one filter element 266 is
illustrated and since the filter element 266 wraps
around the conical wall 258, the filter element 266
includes non-planar portions when installed on the
frame 252. The ribs 264 provide structural support to
prevent the filter element 266 from being drawn
through the openings 260 when the filter 250 is
exposed to a reduced pressure. [0051] The number of
filter elements 266, the means of attaching the filter
elements 266 to the frame 252, the function of the
filter elements 266, and the material composition of
the filter elements 266 is similar to that described
for the filter elements 240 of filter 104. The frame
252 and the filter elements 266 define an interior
region, or chamber 268 of the filter 250 similar to
interior region 244 of filter 104. [0052] Referring to
FIG. 2C, in another illustrative embodiment, a filter
270 is provided that is similar in function and
operation to, but different in shape than, filters 104
and 250. The filter 270 includes a frame 272 that is
cylindrically-shaped and includes a cylindrical wall
278 that has at least one and preferably a plurality
of openings 280 passing through the cylindrical wall
278. A passage (not shown) may be positioned in a base
274 of the frame 272 to provide fluid communication
with the outlet 132 of the canister 102. As previously
described with respect to filters 104 and 250, the
multiple openings 280 of filter 270 form ribs284
between the openings 280. The openings 280 may be of
any shape or size including, without limitation,
circular, square, rectangular, ovular, polygonal,
irregular, or any other shape. [0053] The filter 270
further includes one or more filter elements 285 to
cover the openings 280 in the cylindrical wall 278. In
the embodiment illustrated in FIG. 2C, one filter
element 285 is illustrated and since the filter
element 285 wraps around the cylindrical wall 278, the
filter element 285 includes non-planar portions when
installed on the frame 272. The ribs 284 provide
structural support to prevent the filter element 285
from being drawn through the openings 280 when the
filter 270 is exposed to a reduced pressure. 



[0054] The number of filter elements 285, the means of
attaching the filter elements 285 to the frame 252,
the function of the filter elements 285, and the
material composition of the filter elements 285 is
similar to that described for the filter elements 240
of filter 104. The frame 272 and the filter elements
285 define an interior region, or chamber 283 of the
filter 270 similar to interior region 244 of filter
104. [0055] Referring to FIG. 2D, in another
illustrative embodiment, a filter 286 is provided that
is similar in function and operation to, but different
in shape than, filters 104, 250, 270. The filter 286
includes a frame 288 that is cubically or rectangular
cubically-shaped and includes a rectangular-cubical
wall 290 that has at least one and preferably a
plurality of openings 292 passing through the wall
290. A passage 293 may be positioned in a base 294 of
the frame 288 to provide fluid communication with the
outlet 132 of the canister 102. As previously
described with respect to filters 104, 250, and 270,
the multiple openings 292 of filter 286 form ribs 296
between the openings 292. The openings 292 may be of
any shape or size including, without limitation,
circular, square, rectangular, ovular, polygonal,
irregular, or any other shape. [0056] The filter 286
further includes one or more filter elements 298 to
cover the openings 292 in the wall 290. In the
embodiment illustrated in FIG. 2D, one filter element
298 is illustrated on each of the walls 290, and each
filter element 298 is substantially planar when
installed on the frame 288. The ribs 296 provide
structural support to prevent the filter element 298
from being drawn through the openings 292 when the
filter 286 is exposed to a reduced pressure. [0057]
The number of filter elements 298, the means of
attaching the filter elements 298 to the frame 252,
the function of the filter elements 298, and the
material composition of the filter elements 298 is
similar to that described for the filter elements 240
of filter 104. Theframe 288 and the filter elements
298 define an interior region, or chamber 299 of the
filter 286 similar to interior region 244 of filter
104. [0058] Referring still to FIG. 1, but also to
FIGS. 3-6, the canister 102 and the positioning of the
filter 104 within the canister 102 are described in
more detail. While the filters described herein may be
used with canisters of any particular shape and size,
canister 102 is substantially cubical or rectangular
cubical in shape. Canister 102 includes six walls: a 



first wall 302 in which the outlet 132 of the canister
102 is disposed, a second wall 304 in which the inlet
116 of the canister 102 is disposed, a third wall 306
which represents the bottom wall of the canister 102
in FIG. 1, a fourth wall 308 which represents the top
wall of the canister 102 in FIG. 1, a fifth wall 310,
and a sixth wall 312. Together, the six walls define
an interior chamber, or interior space 318 of the
canister 102. [0059] The filter 104 is positioned
within the interior space 318 of the canister 102 such
that the base 206 of the filter 104 is adjacent the
first wall 302. The passage 222 in the base 206 of the
filter 104 is aligned with the outlet 132 of the
canister 102 such that reduced pressure from the
reduced pressure source 108 may be communicated to the
interior region 244 of the filter 104. The base 206 of
the filter 104 is preferably connected to and
supported by the first wall 302 in any number of ways
including, without limitation, welding, gluing or
other fastening means. Preferably, a sealing
connection is provided between the outlet 132 and/or
conduit 128 and the interior region 244. This sealing
connection prevents direct fluid communication between
the interior space 318 of the canister 102 and the
conduit 128. Instead, any fluid communication between
the interior space 318 of the canister 102 and the
conduit 128 must occur via the interior region 244 of
the filter 104. Due to the presence of the
liquid-blocking filter elements 240, only gases from
the interior space 318 of the canister 102 may pass
through the interior region 244 to the conduit 128.
[0060] Although the positioning of the inlet 116 and
outlet 132 of the canister 102 may vary, in the
embodiment illustrated in FIG. 1, the inlet 116 and
outlet 132 are disposed in opposing walls of the
canister 102. The inlet 116 of the canister 102 is
generally centered in the second wall 304, and the
outlet 132 is generally centered in the first wall
302. The placement of the filter 104 is such that the
base 206 completely covers the first wall 302, and the
apex 210 of the filter 104 is centrally positioned
adjacent the inlet 116. Similarly, filters of other
shapes may be similarly positioned within a canister
similar to canister 102. For example, a
conically-shaped filter such as filter 250 could be
positioned in the canister 102 such that the apex 256
of filter 250 is centrally aligned with the inlet 116.
Filter 270 and filter286, or filters of other shapes,
may similarly be positioned in the canister 102 as an
alternative to filter 104. [0061] The interior space
318 of the canister forms a first space where liquid
from the 



tissue site 101 is collected. The interior region 244
of the filter 104 forms a second space, which is a dry
space that is substantially protected from liquid. The
interior region 244 allows the passage of reduced
pressure between the reduced pressure source 108 and
the interior space 318 of the canister 102. When a
reduced pressure is applied by the reduced pressure
source 108 to the canister 102, the reduced pressure
is delivered to the tissue site 101, which results in
liquid 332 at the tissue site 101 being drawn into the
interior space 318 of the canister 102. Referring more
specifically to FIG. 3, which represents an
orientation of the canister with the third wall 306
down (similar to that illustrated in FIG. 1), the
liquid 332 begins to fill the interior space 318 of
the canister 102 but is substantially prevented from
passing through the filter elements 240 to enter the
interior region 244 of the filter 104. The liquid 332
includes a surface 334 that is substantially planar
and forms a liquid plane 335. As the liquid 332 rises
within the canister 102, any portion of the filter
elements 240 below the surface 334 of the liquid 332
will no longer allow transmission or flow of gas
between the interior space 318 and the interior region
244. In other words, the reduced pressure will no
longer be delivered or transferred to the interior
space 318 through the portion of the filter element
240 that is covered in liquid 332. A dry region 336 of
the filter element 240 located above the liquid
surface 334 (the dry region 336 is shaded darker in
FIG. 3) continues to allow flow of gas or transmission
of reduced pressure between the interior space 318 and
the interior region 244. As long as a portion of the
filter element 240 remains uncovered by liquid 332,
the filter element will continue to permit gas flow
and transmission of reduced pressure. [0062] In FIG.
4, the filter 104 is illustrated in an orientation in
which fifth wall 310 is positioned in a downward
position. In FIG. 5, the filter 104 is illustrated in
an orientation in which first wall 302 is positioned
in a downward position. In FIG. 6, the filter 104 is
illustrated in an orientation in which second wall 304
is positioned in a downward position. In each of the
canister orientations illustrated in FIGS. 4-6, the
presence of liquid within the interior space 318 of
the canister 102 blocks transmission of gas through
the portions of the filter elements 240 beneath the
surface 334 of the liquid. However, gas flow and thus
reduced pressure transmission between the reduced
pressure source 108 and the tissue site 101 continues
due to the presence of the dry region 336 of the
filter elements 240 above the surface 



334 of the liquid 332.[0063] It is important to note
that in each of the orientations of the canister 102
shown in FIGS. 3-6, as well as in additional
orientations of the canister 102 that have not been
illustrated, the shape, size, and positioning of the
filter 104 within the canister 102 allow the canister
to continue to transmit reduced pressure even as the
level of liquid 332 within the canister rises to and
beyond the volume of the interior space 318 being half
full of liquid. This particular feature of the filter
104, and of the other filters described herein, is not
possible with existing filters that often include a
single, planar filter element, or multiple filter
elements that are arranged in a co-planar arrangement.
With these types of filters, a particular orientation
of the filter (usually the orientation that results in
the planar filter element being positioned at the
bottom of the canister) will allow only a small amount
of liquid collection. As the liquid covers the filter
element completely, transmission of reduced pressure
through the canister ceases. [0064] The success of the
filter 104 at allowing large-volume liquid collection
in any orientation of the canister 102 is due in part
to the large and multi-faceted filter elements 240
that are a part of the filter 104. The tapered nature
of the filter 104 increases the liquidcollecting
volume of the interior space 318, but also provides a
large surface area for the filter elements 240. The
filter elements 240 of filter 104 are substantially
planar, but the plane associated with each filter
element 240 is obliquely angled relative to the planes
of other filter elements 240. This angled relationship
between the filter elements 240 results in at least a
portion of one of the filter elements 240 being not
parallel to the liquid plane 335 of the liquid 332 in
any particular orientation of the canister 102. Since
there is almost always a filter element 240 that will
not be parallel to the surface 334 of the liquid 332,
the ability of the filter elements 240 to continue gas
transmission during higher volumes of liquid
collection is improved. [0065] The baffle 234 may be
positioned on the filter 104 or canister 102 to
further prevent the liquid 332 from contacting the
filter elements 240 as the fluid enters the inlet 116
of the canister 102 and flows downward with gravity to
the bottom of the canister 102. Since even incidental
contact with liquid or bubbles formed by liquid
entering the canister may result in protein deposition
on the filter elements 240, and thus premature
blockage of gas 



transmission by the filter elements 240, the baffle
234 may serve a valuable role in preventing premature
contact between the liquid 332 and the filter elements
240. [0066] While it may be generally desirable to
position the filter 104 such that the base 206 is
against the wall of the canister 102 having the outlet
132 (i.e. in FIG. 1, first wall 302),the base 206
instead may be positioned against a wall of the
canister 102 that does not include the outlet. For
example, the filter 104 may be positioned with base
206 adjacent the third wall 306, the fourth wall 308,
the fifth wall 310, or the sixth wall 312. In such an
arrangement, the outlet 132 may be fluidly connected
to the interior region 244 of the filter 104 by a
conduit that is plumbed through the base 206, the apex
210, or one of the walls 214 of the filter 104. It
should also be noted that while the outlet 132 and
inlet 116 of the canister 102 have been described as
being located in opposing walls of the canister 102,
the outlet 132 and inlet 116 may be positioned in
adjacent walls, or even in the same wall depending on
the size, shape, and positioning of the filter 104.
[0067] In another example, such as that illustrated in
FIG. 7, the filter 104 may be positioned such that
base 206 does not lie flat against a wall of the
canister. Instead, the filter 104 is positioned such
that the base 206 is adjacent a corner 706 formed
between two walls of the canister 102. The outlet 132
is positioned within the corner 706, and a conduit 710
provides communication between the outlet 132 and the
passage 222 of the base 206. Similarly, filters of
other shapes such as those described herein may also
be positioned as illustrated in FIG. 7. [0068]
Referring to FIG. 8, a filter 804 similar in shape to
filter 104 may be positioned in a cylindrically-shaped
canister 802. In the configuration illustrated in FIG.
8, the filter 804 includes a base 806, an apex 810, a
plurality of walls 814, and a plurality of filter
elements 840. The base 806 is positioned adjacent a
cylindrical wall 818 of the canister 802, although in
another embodiment, the base 806 could be positioned
against one of two end walls 820 of the canister 802.
The canister 802 and filter 804 are similar in
function to the canister 102 and filter 104, and the
filter 804 is similarly capable of allowing continued
transmission of reduced pressure and collection of
liquid in multiple orientations of the canister 802.
[0069] Referring to FIGS. 9 and 10, a canister 902
according to an illustrative embodiment may be used
with a reduced pressure treatment system similar to
reduced 



pressure treatment system 100. Canister 902 includes a
basin 904 and a lid 906 that are capable of
complementary engagement to form a substantially
sealed interior chamber, or interior space 910 within
the canister. The canister 902 includes an inlet 914
that may be fluidly connected to a reduced pressure
dressing and an outlet 918 that may be fluidly
connected to a reduced pressure source. [0070] The lid
906 forms a substantially planar wall 922 of the
canister 902. A filter 926 is positioned on the wall
922 and includes a first chamber 932 and a second
chamber 936,both of which extend from the wall 922.
The first chamber 932 includes an opening 938 disposed
at an end of the first chamber 932 opposite the wall
922, and the second chamber 936 includes an opening
940 disposed at an end of the second chamber 936
opposite the wall 922. The opening 938 of the first
chamber 932 allows fluid communication between the
interior space 910 and the first chamber 932, while
the opening 940 of the second chamber 936 allows fluid
communication between the interior space 910 and the
second chamber 936. The volume of the first chamber
932 is greater than the volume of the second chamber
936 due in large part to the variation in distance
that each chamber extends from the wall 922. The
distance between the opening 938 of the first chamber
932 and the wall 922 is greater than the distance
between the opening 940 of the second chamber 936 and
the wall 922. [0071] Each of the openings 938, 940 are
covered with a filter element similar in function and
material composition to the filter elements described
herein. A first filter element 950 is positioned over
the opening of the first chamber 932, and a second
filter element 954 is positioned over the opening of
the second chamber 936. Both the first and second
filter elements 950, 954 may be substantially planar,
and the variation in distance between each filter
element and the wall relative to one another places
the filter elements 950, 954 in separate planes. In
the embodiment illustrated in FIGS. 9 and 10, the
plane associated with filter element 950 is
substantially parallel to the plane associated with
filter element 954, and both planes are substantially
parallel to the wall 922. In another embodiment, the
filter elements may be oriented such that the planes
associated with the filter elements are not parallel.
[0072] In the embodiment illustrated in FIGS. 9 and
10, both the first chamber 932 and the second chamber
936 are fluidly connected to the outlet 918 of the
canister 902. A first 



channel 960 is positioned along the wall 922 and is
fluidly connected between the first chamber 932 and
the outlet 918. A second channel 964 is positioned
along the wall 922 and is fluidly connected between
the second chamber 936 and the outlet 918. An odor
filter 968, such as for example a charcoal filter, may
be positioned at a junction of the first channel 960
and the second channel 964 to reduce odor associated
with gases withdrawn from the canister 902. [0073] The
interior space 910 of the canister 902 forms a first
space where liquid from a tissue site may be
collected. The first chamber 932 and the second
chamber 936 form a second space, which is a dry space
that is substantially protected from liquid. The first
and second chambers 932, 936 allow the passage of
reduced pressure between a reduced pressuresource and
the interior space 910 of the canister 902. When a
reduced pressure is applied by the reduced pressure
source to the canister 902, the reduced pressure is
delivered to the tissue site, which results in liquid
at the tissue site being drawn into the interior space
910 of the canister 902. Similar in operation to the
canister 102 illustrated in FIGS. 3-6, the liquid
begins to fill the interior space 910 of the canister
902 but is substantially prevented from passing
through the filter elements 950, 954 to enter the
first and second chambers 932, 936 of the filter 926.
The sizing, positioning, and arrangement of the first
and second filter elements 950, 954 is such that
substantial amounts of liquid collection are permitted
in any particular orientation of the canister 902.
Similar to filter 104, filter 926 allows the canister
to continue to transmit reduced pressure even as the
level of liquid within the canister rises to and
beyond the volume of the interior space 910 being half
full of liquid. This particular feature of the filter
926 is possible due to the muli-planar positioning of
the filter elements 950, 954 relative to one another,
and due to the spaced positioning of the filter
elements 950, 954. [0074] The canisters 102, 802 and
902 may be any type of material of sufficient rigidity
and structural integrity to withstand the reduced
pressure required for reduced pressure treatment and
to contain liquid therein. Some exemplary materials of
the canisters are plastics, polymers, thermoplastics,
metals, metal alloys, composition material, fiber-type
materials, and the like. The canisters may have a
plurality of individual sides that are affixed,
joined, and/or welded together to create the desired
shape, e.g., rectangular or cylindrical, or may be a
molded single or multi-part housing. The plastics
described herein may be a substance or 



structure capable of being shaped or molded with or
without the application of heat, a high polymer,
usually synthetic, combined with other ingredients
such as curatives, fillers, reinforcing agents,
plasticizers, etc. Plastics can be formed or molded
under heat and pressure in its raw state and machined
to high dimensional accuracy, trimmed and finished in
its hardened state. The thermoplastic type can be
resoftened to its original condition by heat. In
addition, the plastics may mean engineered plastics
such as those that are capable of sustaining high
levels of stress and are machinable and dimensionally
stable. Some exemplary plastics are nylon, acetyls,
polycarbonates, ABS resins, PPO/styrene, and
polybutylene terephthalate. The thermoplastics
described herein may be high polymers that softens
when exposed to heat and return to their original
condition when cooled to room temperature. Generally,
it may apply to synthetics such as polyvinylchloride,
nylons, fluorocarbons, linear polyethylene,
polyurethane prepolymer, polystyrene, polypropylene,
and cellulosic and acrylic resins, for example.[0075]
Each of the filters described herein may be varied in
size or shape to better accommodate a canister of a
particular size or shape. While several canister
shapes have been illustrated and described, use of the
filters described herein, and the advantages that
these filters provide, is not limited to any
particular shape of canister. [0076] While some of the
filters presented herein have been described as having
a single interior space or chamber, the number of
filter chambers is not limited. Multiple filter
chambers that are either independently or jointly
connected to the canister outlet or multiple canister
outlets may be employed, again depending at least
partially upon the size and shape of the canister.
Similarly, multiple filter elements may be used to
increase the time that the filter maintains gas
transmission during liquid collection activities.
[0077] The filters and liquid-collection canisters
described herein may be used as part of a process or
method for collecting liquid from a tissue site. In
one embodiment, a method of collecting liquid from a
tissue site may include applying a reduced pressure to
a second space of a canister such as the
liquid-collection canisters described with reference
to FIGS. 1- 10. The second space of the
liquid-collection canister has an opening to allow
communication with a first space of the canister. The
opening is covered by a non-planar filter element that
allows gaseous communication through the non-planar
filter element such that the reduced 



pressure is communicated to the first space of the
canister. Liquid is drawn into the first space, and
flow through the non-planar filter element is filtered
to substantially prevent the liquid from entering the
second space. [0078] In another illustrative
embodiment, a method of collecting liquid from a
tissue site includes applying a reduced pressure to a
second space of a canister. The second space has a
plurality of openings to allow communication with a
first space of the canister. The openings are covered
by a plurality of liquid-air separators, and at least
two of the plurality of liquid-air separators are
substantially planar and located within different
planes. Gaseous communication is allowed through the
liquid-air separators such that the reduced pressure
is communicated to the first space of the canister.
The liquid is drawn into the first space, and flow
through the liquid-air separators is filtered to
substantially prevent the liquid from entering the
second space. [0079] In still another illustrative
embodiment, a method of collecting liquid from a
tissue site includes applying a reduced pressure to a
first chamber and a second chamber of a canister. The
first and second chambers each extend from a wall of
the canister and each include an opening at an end of
the chamber opposite the wall. The opening of the
firstchamber is covered by a first filter element, and
the opening of the second chamber is covered by a
second filter element. A distance from the opening of
the first chamber to the wall is greater than a
distance from the opening of the second chamber to the
wall. The method further includes allowing gaseous
communication through the first and second filter
elements such that the reduced pressure is
communicated to a first space of the canister. The
liquid is drawn into the first space, and flow through
the first and second filter elements is filtered to
substantially prevent the liquid from entering the
first and second chambers. [0080] The filters and
liquid-collection canisters described herein may also
be used as part of a process or method for
administering reduced pressure treatment to a tissue
site. In one embodiment, the method includes applying
a reduced pressure to a second space of a canister
such as the canisters described herein. The second
space has an opening to allow communication with a
first space of the canister, and the opening is
covered by a non-planar filter element. Gaseous
communication is allowed through the non-planar filter
element such that the reduced pressure is communicated
to the first space of the canister. The reduced 



pressure is communicated to the tissue site. A liquid
is drawn from the tissue site into the first space,
and flow through the non-planar filter element is
filtered to substantially prevent the liquid from
entering the second space. [0081] In another
illustrative embodiment, a method of administering
reduced pressure treatment to a tissue site may
include applying a reduced pressure to a second space
of a canister similar to the canisters described
herein. The second space has a plurality of openings
to allow communication with a first space of the
canister. The openings are covered by a plurality of
liquid-air separators, and at least two of the
plurality of liquid-air separators are substantially
planar and located within different planes. The method
further includes allowing gaseous communication
through the liquid-air separators such that the
reduced pressure is communicated to the first space of
the canister. The reduced pressure is communicated to
the tissue site. A liquid is drawn from the tissue
site into the first space, and flow through the
liquid-air separators is filtered to substantially
prevent the liquid from entering the second space.
[0082] In yet another illustrative embodiment, a
method of administering reduced pressure treatment to
a tissue site includes applying a reduced pressure to
a first chamber and a second chamber of a canister
such as the canisters described herein. The first and
second chambers each extend from a wall of the
canister, and each include an opening at an end of the
chamber opposite the wall. The opening of the first
chamber is covered by a first filterelement, and the
opening of the second chamber is covered by a second
filter element. A distance from the opening of the
first chamber to the wall is greater than a distance
from the opening of the second chamber to the wall.
Gaseous communication is allowed through the first and
second filter elements such that the reduced pressure
is communicated to a first space of the canister. The
reduced pressure is communicated to the tissue site. A
liquid is drawn from the tissue site into the first
space, and flow through the first and second filter
elements is filtered to substantially prevent the
liquid from entering the first and second chambers.
[0083] It should be apparent from the foregoing that
an invention having significant advantages has been
provided. While the invention is shown in only a few
of its forms, it is not just limited but is
susceptible to various changes and modifications
without departing from the spirit thereof.CLAIMS 



We claim: Claim 1. A liquid-collection canister for
collecting liquid from a tissue site to which reduced
pressure treatment is applied, the canister
comprising: a first space configured to collect the
liquid from the tissue site; and a filter having a
frame and a non-planar filter element, the filter
defining a second space within the canister separated
from the first space by the filter element, the filter
element substantially preventing liquid from passing
from the first space into the second space, the filter
element substantially allowing gaseous communication
between the first space and the second space when the
second space is exposed to a reduced pressure. Claim
2. The liquid-collection canister of claim 1, wherein
the frame of the filter is conically shaped. Claim 3.
The liquid-collection canister of claim 1, wherein:
the frame of the filter is conically shaped and
includes a base and an apex; the canister includes at
least one substantially planar wall; and the base of
the frame is positioned on the substantially planar
wall and the apex extends toward an opposite wall of
the canister.Claim 4. The liquid-collection canister
of claim 1, wherein the frame of the filter is
cylindrically-shaped. Claim 5. The liquid-collection
canister of claim 1, wherein the non-planar filter
element is positioned within the liquid-collection
canister such that, in any particular orientation of
the canister, a portion of the non-planar filter
element is not parallel to a liquid plane associated
with a surface of the liquid in the first space. Claim
6. The liquid-collection canister of claim 1, wherein
the non-planar filter element is positioned within the
canister such that, for any particular orientation of
the canister, the non-planar filter element continues
to permit gaseous communication between the first
space and the second space when half or more of the
volume of the first space is occupied by the liquid.
Claim 7. A liquid-collection canister for collecting
liquid from a tissue site to which reduced pressure
treatment is applied, the canister comprising: 



a first space configured to collect the liquid from
the tissue site; a second space configured to receive
a reduced pressure; and a plurality of liquid-air
separators positioned within the canister between the
first space and the second space such that the liquid
in the first space is substantially prevented from
entering the second space, the plurality of liquid-air
separators allowing transfer of a gas between the
second space and the first space, at least two of the
plurality of liquid-air separators being substantially
planar and each of the two located within different
planes.Claim 8. The liquid-collection canister of
claim 7, wherein the liquid-air separator is a
hydrophobic filter element. Claim 9. The
liquid-collection canister of claim 7, wherein, a
first plane associated with a first of the two
liquid-air separators is oblique to a second plane
associated with a second of the two liquid-air
separators. Claim 10. The liquid-collection canister
of claim 7, wherein: the plurality of liquid-air
separators are positioned on a frame of a filter
positioned within the liquid-collection canister; and
the frame of the filter is pyramid-shaped with a base,
an apex, and four walls extending between the base and
the apex, the frame having an opening in at least two
of the walls allowing communication between the first
space and the second space, at least one of the
plurality of liquid-air separators covering each
opening. Claim 11. The liquid-collection canister of
claim 10, wherein each of the four walls includes
openings. Claim 12. The liquid-collection canister of
claim 10, wherein: the canister includes at least one
substantially planar wall; and the base of the frame
is positioned on the substantially planar wall and the
apex extends toward an opposite wall of the canister.
Claim 13. The liquid-collection canister of claim 10,
wherein: the canister includes at least two
substantially planar walls that intersect to form a
corner; and 



the base of the frame is positioned adjacent the
corner within the canister and the apex extends toward
an opposite corner of the canister. Claim 14. The
liquid-collection canister of claim 7, wherein: the
plurality of liquid-air separators are positioned on a
frame of a filter positioned within the
liquid-collection canister; and the frame of the
filter is rectangular cube-shaped with a base, an
upper wall, and four side walls extending between the
base and the upper wall, the frame having an opening
in at least two of the side walls allowing
communication between thefirst space and the second
space, at least one of the plurality of liquid-air
separators covering each opening. Claim 15. The
liquid-collection canister of claim 14, wherein each
of the four side walls includes openings. Claim 16.
The liquid-collection canister of claim 14, wherein:
the canister includes at least one substantially
planar wall; and the base of the frame is positioned
on the substantially planar wall and the side walls
extend toward an opposite wall of the canister. Claim
17. The liquid-collection canister of claim 14,
wherein: the canister includes at least two
substantially planar walls that intersect to form a
corner; and the base of the frame is positioned
adjacent the corner within the canister and the side
walls extend toward an opposite corner of the
canister.Claim 18. The liquid-collection canister of
claim 7, wherein the plurality of liquid-air
separators is positioned within the liquid-collection
canister such that, in any particular orientation of
the canister, a portion of at least one of the
liquid-air separators is not parallel to a liquid
plane associated with the liquid in the first space.
Claim 19. The liquid-collection canister of claim 7,
wherein the plurality of liquid-air separators is
positioned within the canister such that, for any
particular orientation of the canister, at least one
of the liquid-air separators permits gaseous
communication between the first space and the second
space when half or more of the volume of the first
space is occupied by the liquid. Claim 20. A
liquid-collection canister for collecting liquid from
a tissue site to which 



reduced pressure treatment is applied, the canister
comprising: a first space configured to collect the
liquid from the tissue site; and a filter disposed on
a wall of the canister, the filter having a first
chamber extending from the wall of the canister and
including an opening at an end of the first chamber
opposite the wall, the filter having a second chamber
extending from the wall of the canister and including
an opening at an end of the second chamber opposite
the wall, the opening of the first chamber allowing
communication between the first space and the first
chamber, the opening of the second chamber allowing
communication between the first space and the second
chamber, a distance from the opening of the first
chamber to the wall being greater than a distance from
the opening of the second chamber to the wall; a first
filter element positioned over the opening of the
first chamber; and a second filter element positioned
over the opening of the second chamber. Claim 21. The
liquid-collection canister of claim 20, wherein the
first and second filter elements are each
substantially planar and are substantially parallel to
the wall. Claim 22. The liquid-collection canister of
claim 20, wherein the first chamber and the second
chamber are fluidly connected to an outlet of the
canister. Claim 23. The liquid-collection canister of
claim 20, wherein: the first chamber is fluidly
connected to a first outlet of the canister; and the
second chamber is fluidly connected to a second outlet
of the canister.Claim 24. The liquid-collection
canister of claim 20, wherein the first and second
chambers are rectangular cube-shaped. Claim 25. The
liquid-collection canister of claim 20, wherein the
first and second filter elements are positioned within
the liquid-collection canister such that, in any
particular orientation of the canister, a portion of
at least one of the first and second filter elements
is not parallel to a liquid plane associated with a
surface of the liquid in the first space. Claim 26.
The liquid-collection canister of claim 20, wherein
the first and second filter elements are positioned
within the liquid-collection canister such that, for
any particular orientation of the canister, the at
least one of the first and second filter elements
continues 



to permit gaseous communication between the first
space and at least one of the first and second
chambers when half or more of the volume of the first
space is occupied by the liquid. Claim 27. A reduced
pressure treatment system for applying reduced
pressure treatment to a tissue site, the system
comprising: a liquid-collection canister comprising: a
first space configured to collect a liquid from the
tissue site; a filter having a frame and a non-planar
filter element, the filter defining a second space
within the canister separated from the first space by
the filter element, the filter element substantially
preventing liquid from passing from the first space
into the second space, the filter element
substantially allowing gaseous communication between
the first space and the second space; a canister inlet
associated with the first space; and a canister outlet
associated with the second space; a reduced pressure
source in fluid communication with the canister outlet
to deliver a reduced pressure to the second space; and
a manifold positioned at the tissue site and in fluid
communication with the canister inlet to distribute
the reduced pressure to the tissue site. Claim 28. The
system of claim 27, wherein the frame of the filter is
conically shaped. Claim 29. The system of claim 27,
wherein: the frame of the filter is conically shaped
and includes a base and an apex;the canister includes
at least one substantially planar wall; and the base
of the frame is positioned on the substantially planar
wall and the apex extends toward an opposite wall of
the canister. Claim 30. The system of claim 27,
wherein frame of the filter is cylindrically-shaped.
Claim 31. The system of claim 27, wherein the
non-planar filter element is positioned within the
liquid-collection canister such that, in any
particular orientation of the canister, a portion of
the non-planar filter element is not parallel to a
liquid plane associated with a surface of the liquid
in the first space. 



Claim 32. The system of claim 27, wherein the
non-planar filter element is positioned within the
canister such that, for any particular orientation of
the canister, the non-planar filter element continues
to permit gaseous communication between the first
space and the second space when half or more of the
volume of the first space is occupied by the liquid.
Claim 33. The system of claim 27, wherein the reduced
pressure source is a reduced pressure pump. Claim 34.
The system of claim 27, wherein the manifold is an
open-cell reticulated foam. Claim 35. A reduced
pressure treatment system for applying reduced
pressure treatment to a tissue site, the system
comprising: a liquid-collection canister comprising: a
first space configured to collect the liquid from the
tissue site; a second space configured to receive a
reduced pressure; a plurality of liquid-air separators
positioned within the canister between the first space
and the second space such that the liquid in the first
space is substantially prevented from entering the
second space, the plurality of liquid-air separators
allowing transfer of a gas between the second space
and the first space, at least two of the plurality of
liquid-air separators being substantially planar and
each of the two located within different planes; a
canister inlet associated with the first space; and a
canister outlet associated with the second space;a
reduced pressure source in fluid communication with
the canister outlet to deliver a reduced pressure to
the second space; and a manifold positioned at the
tissue site and in fluid communication with the
canister inlet to distribute the reduced pressure to
the tissue site. Claim 36. The system of claim 35,
wherein the liquid-air separator is a hydrophobic
filter element. Claim 37. The system of claim 35,
wherein, a first plane associated with a first of the
two liquid-air separators is parallel to a second
plane associated with a second of the two liquid-air
separators. 



Claim 38. The system of claim 35, wherein: the
plurality of liquid-air separators are positioned on a
frame of a filter positioned within the
liquid-collection canister; and the frame of the
filter is pyramid-shaped with a base, an apex, and
four walls extending between the base and the apex,
the frame having an opening in at least two of the
walls allowing communication between the first space
and the second space, at least one of the plurality of
liquid-air separators covering each opening. Claim 39.
The system of claim 38, wherein each of the four walls
includes openings. Claim 40. The system of claim 38,
wherein: the canister includes at least one
substantially planar wall; and the base of the frame
is positioned on the substantially planar wall and the
apex extends toward an opposite wall of the canister.
Claim 4 1. The system of claim 38, wherein: the
canister includes at least two substantially planar
walls that intersect to form a corner; and the base of
the frame is positioned adjacent the corner within the
canister and the apex extends toward an opposite
corner of the canister.Claim 42. The system of claim
35, wherein: the plurality of liquid-air separators
are positioned on a frame of a filter positioned
within the liquid-collection canister; and the frame
of the filter is rectangular cube-shaped with a base,
an upper wall, and four side walls extending between
the base and the upper wall, the frame having an
opening in at least two of the side walls allowing
communication between the first space and the second
space, at least one of the plurality of liquid-air
separators covering each opening. Claim 43. The system
of claim 42, wherein each of the four side walls
includes openings. Claim 44. The system of claim 42,
wherein: the canister includes at least one
substantially planar wall; and the base of the frame
is positioned on the substantially planar wall and the
side walls 



extend toward an opposite wall of the canister. Claim
45. The system of claim 42, wherein: the canister
includes at least two substantially planar walls that
intersect to form a corner; and the base of the frame
is positioned adjacent the corner within the canister
and the side walls extend toward an opposite corner of
the canister. Claim 46. The system of claim 35,
wherein the plurality of liquid-air separators is
positioned within the liquid-collection canister such
that, in any particular orientation of the canister, a
portion of at least one of the liquid-air separators
is not parallel to a liquid plane associated with the
liquid in the first space. Claim 47. The system of
claim 35, wherein the plurality of liquid-air
separators is positioned within the canister such
that, for any particular orientation of the canister,
at least one of the liquid-air separators permits
gaseous communication between the first space and the
second space when half or more of the volume of the
first space is occupied by the liquid. Claim 48. A
reduced pressure treatment system for applying reduced
pressure treatment to a tissue site, the system
comprising: a liquid-collection canister comprising:a
first space configured to collect the liquid from the
tissue site; and a filter disposed on a wall of the
canister, the filter having a first chamber extending
from the wall of the canister and including an opening
at an end of the first chamber opposite the wall, the
filter having a second chamber extending from the wall
of the canister and including an opening at an end of
the second chamber opposite the wall, the opening of
the first chamber allowing communication between the
first space and the first chamber, the opening of the
second chamber allowing communication between the
first space and the second chamber, a distance from
the opening of the first chamber to the wall being
greater than a distance from the opening of the second
chamber to the wall; a first filter element positioned
over the opening of the first chamber; 



a second filter element positioned over the opening of
the second chamber; a canister inlet to allow
communication with the first space; and a canister
outlet to allow communication with the first and
second chambers; a reduced pressure source in fluid
communication with the canister outlet to deliver a
reduced pressure to the first and second chambers; and
a manifold positioned at the tissue site and in fluid
communication with the canister inlet to distribute
the reduced pressure to the tissue site. Claim 49. The
system of claim 48, wherein the first and second
filter elements are each substantially planar and are
substantially parallel to the wall. Claim 50. The
system of claim 48, wherein the first chamber and the
second chamber are fluidly connected to an outlet of
the canister. Claim 51. The system of claim 48,
wherein: the first chamber is fluidly connected to a
first outlet of the canister; and the second chamber
is fluidly connected to a second outlet of the
canister.Claim 52. The system of claim 48, wherein the
first and second chambers are rectangular cube-shaped.
Claim 53. The system of claim 48, wherein the first
and second filter elements are positioned within the
liquid-collection canister such that, in any
particular orientation of the canister, a portion of
at least one of the first and second filter elements
is not parallel to a liquid plane associated with a
surface of the liquid in the first space. Claim 54.
The system of claim 48, wherein the first and second
filter elements are positioned within the
liquid-collection canister such that, for any
particular orientation of the canister, the at least
one of the first and second filter elements continues
to permit gaseous communication between the first
space and at least one of the first and second
chambers when half or more of the volume of the first
space is occupied by the liquid. Claim 55. A method of
collecting liquid from a tissue site comprising:
applying a reduced pressure to a second space of a
canister, the second space having an opening to allow
communication with a first space of the canister, the
opening being covered by a non-planar filter element;
allowing gaseous communication through the non-planar
filter element such that the 



reduced pressure is communicated to the first space of
the canister; drawing the liquid into the first space;
and filtering flow through the non-planar filter
element to substantially prevent the liquid from
entering the second space. Claim 56. A method of
collecting liquid from a tissue site comprising:
applying a reduced pressure to a second space of a
canister, the second space having a plurality of
openings to allow communication with a first space of
the canister, the openings being covered by a
plurality of liquid-air separators, at least two of
the plurality of liquid-air separators being
substantially planar and located within different
planes; allowing gaseous communication through the
liquid-air separators such that the reduced pressure
is communicated to the first space of the canister;
drawing the liquid into the first space; and filtering
flow through the liquid-air separators to
substantially prevent the liquid from entering the
second space.Claim 57. The method of claim 56, wherein
the liquid-air separator is a hydrophobic filter
element. Claim 58. A method of collecting liquid from
a tissue site comprising: applying a reduced pressure
to a first chamber and a second chamber of a canister,
the first and second chambers each extending from a
wall of the canister and each including an opening at
an end of the chamber opposite the wall, the opening
of the first chamber being covered by a first filter
element, and the opening of the second chamber being
covered by a second filter element, a distance from
the opening of the first chamber to the wall being
greater than a distance from the opening of the second
chamber to the wall; allowing gaseous communication
through the first and second filter elements such that
the reduced pressure is communicated to a first space
of the canister; drawing the liquid into the first
space; and filtering flow through the first and second
filter elements to substantially prevent the liquid
from entering the first and second chambers. 



Claim 59. A method of administering reduced pressure
treatment to a tissue site, the method comprising:
applying a reduced pressure to a second space of a
canister, the second space having an opening to allow
communication with a first space of the canister, the
opening being covered by a non-planar filter element;
allowing gaseous communication through the non-planar
filter element such that the reduced pressure is
communicated to the first space of the canister;
communicating the reduced pressure to the tissue site;
drawing a liquid from the tissue site into the first
space; and filtering flow through the non-planar
filter element to substantially prevent the liquid
from entering the second space. Claim 60. A method of
administering reduced pressure treatment to a tissue
site, the method comprising: applying a reduced
pressure to a second space of a canister, the second
space having a plurality of openings to allow
communication with a first space of the canister, the
openings being covered by a plurality of liquid-air
separators, at least twoof the plurality of liquid-air
separators being substantially planar and located
within different planes; allowing gaseous
communication through the liquid-air separators such
that the reduced pressure is communicated to the first
space of the canister; communicating the reduced
pressure to the tissue site; drawing a liquid from the
tissue site into the first space; and filtering flow
through the liquid-air separators to substantially
prevent the liquid from entering the second space.
Claim 6 1. The method of claim 60, wherein the
liquid-air separator is a hydrophobic filter element.
Claim 62. A method of administering reduced pressure
treatment to a tissue site, the method comprising:
applying a reduced pressure to a first chamber and a
second chamber of a canister, the first and second
chambers each extending from a wall of the canister
and each 



including an opening at an end of the chamber opposite
the wall, the opening of the first chamber being
covered by a first filter element, and the opening of
the second chamber being covered by a second filter
element, a distance from the opening of the first
chamber to the wall being greater than a distance from
the opening of the second chamber to the wall;
allowing gaseous communication through the first and
second filter elements such that the reduced pressure
is communicated to a first space of the canister;
communicating the reduced pressure to the tissue site;
drawing a liquid from the tissue site into the first
space; and filtering flow through the first and second
filter elements to substantially prevent the liquid
from entering the first and second chambers. 


