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(57) Abstract: Body-1luid containers, methods, and systems are presented that include a container that has a contamer housing
formed, at least in part, by a liquid-impermeable, vapor-permeable material. The liquid-impermeable, vapor-permeable material al-
lows water to evaporate and be transmitted outside of the container. The evaporation allows more fluid to be processed by the con-

tainer than the container could otherwise hold. Other systems, methods, and apparatuses are presented.
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TITLE OF THE INVENTION
EVAPORATIVE BODY-FLUID CONTAINERS AND METHODS

(0001]

BACKGROUND

[0002] The present disclosure relates generally to medical treatment systems and,
more particularly, but not by way of limitation, to evaporative body fluid containers,
systems, dressings, and methods. The evaporative body fluid containers, systems, dressings,
and mcthods may be used with reduced-pressure treatment systems.

|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 successtul in treating wounds. This treatment (frequently referred to in the

2% <4

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 contains cells or pores that
are capable of distributing reduced pressure to the tissue and channeling fluids that are
drawn from the tissue. As the reduced pressure is applied, body fluids, e.g., exudates, are

received and typically contained in a reservoir.

CA 2800987 2017-09-11
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SUMMARY

[0004] According to one 1llustrative embodiment, a system for treating a tissue site on
a patient includes a treatment manifold for placing proximate to the tissue site, and a sealing
member for forming a fluid seal over the treatment manifold and a portion of the patient’s
epidermis. The sealing member 1s for forming a sealed treatment space over the tissue site,
wherein the sealed treatment space receives fluids. The system further includes a reduced-
pressure source for providing reduced pressure and a container fluidly coupled to the reduced-
pressure source and to the sealed treatment space for receirving fluids. The container includes
a container housing having an interior space for receiving the fluids and a fluid inlet through
the container housing. The fluid inlet 1s for receiving the fluids into the interior space of the
container housing. At least a portion of the container housing includes a liquid-impermeable,
vapor-permeable material that allows egress of evaporated liquids from the fluids.

[0005] According to another 1llustrative embodiment, a container for receiving and
processing body fluids (primarily liquids) includes a container housing having an interior
space for receiving the body fluids and a body fluid inlet through the container housing. The
body fluid inlet 1s for receiving body fluids into the interior space of the container housing. At
Ieast a portion of the container housing comprises a liquid-impermeable, vapor-permeable
material.

10006] According to another illustrative embodiment, a method for removing and
processing body fluids from a patient includes removing the body fluids from the patient and
causing the body fluids to enter into a container. The container includes container housing
having an interior space for recerving the body tluids and a body fluid inlet through the
container housing. The body fluid inlet 1s for recerving body fluids into the interior space of
the container housing. At least a portion of the container housing includes a liquid-
impermeable, vapor-permeable material. The method further includes evaporating and
removing at least a portion of the body fluids using the liquid-impermeable, vapor-permeable
material.

[0007] According to another 1llustrative embodiment, a wound dressing for treating a
wound on a patient includes an absorbent layer having a first side and a second, patient-facing
side. The absorbent layer 1s in fluid communication with the wound. The wound dressing

also includes a liquud-impermeable, vapor-permeable layer covering the absorbent layer and
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the wound. The liquid-impermeable, gas-impermeable layer 1s operable to allow body fluids
from the absorbent layer to evaporate and exit the liquid-impermeable, gas-impermeable layer.
[0008] According to another illustrative embodiment, a method of manufacturing a
container for receiving body fluids includes forming a container housing having an interior
space for recerving the body fluids and forming a body fluid inlet on the container housing.
The body fluid 1nlet 15 for receiving body fluids into the interior space of the container
housing. At least a portion of the container housing includes a liquid-impermeable, vapor-
permeable material that allows evaporated body fluids (vapor) to egress the interior space.
[0009] Other features and advantages of the 1llustrative embodiments will become

apparent with reference to the drawings and detailed description that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGURE 1 15 a schematic, perspective view of an illustrative, non-limiting
medical treatment system that includes an 1llustrative embodiment of a container for receiving
and processing body fluids;

[0011] FIGURE 2 18 a schematic cross section of the 1llustrative container for
recerving and processing body fluids of FIGURE 1;

[0012] FIGURE 3 15 a schematic, perspective view, with a portion exploded, of an
1llustrative embodiment of a container for recerving and processing body fluids;

|0013] FIGURE 4 1s a schematic cross section of a portion of the container of FIGURE
3 during operation;

[0014] FIGURE 5 15 a schematic, front elevational view of an 1llustrative embodiment
of a container for receiving and processing body fluids;

[0015] FIGURE 6 1s a schematic cross section of the container ot FIGURE 5;

[0016] FIGURE 7 1s a schematic cross section of an 1llustrative embodiment of a
container for recerving and processing body fluids;

[0017] FIGURE & 1s schematic perspective view of an illustrative embodiment of a
container for recelving and processing body fluids;

[0018] FIGURE 9 15 a schematic cross section of an illustrative embodiment of a

wound dressing for treating a wound on a patient;
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[0019] FIGURE 10 18 a schematic cross section of an 1llustrative embodiment of a
container for receiving and processing body fluids;

[0020] FIGURE 11 1s a schematic cross section of an 1llustrative embodiment of a
container for recerving and processing body fluids;

[0021] FIGURE 12 1s a schematic cross section of a portion of a liquid-impermeable,
vapor-permeable material for use with a container or dressing for recerving and processing
body fluids;

[0022] FIGURE 13 18 a schematic cross section of a portion of a liquid-impermeable,
vapor-permeable material for use with a container or dressing for receiving and processing
body fluids;

[0023] FIGURE 14 15 a schematic cross section of a portion of a liquid-impermeable,
vapor-permeable material for use with a container or dressing for receiving and processing
body fluids;

[0024] FIGURE 15 15 a schematic cross section of an illustrative embodiment of a
container for receiving and processing body fluids;

[0025] FIGURE 16 1s a schematic cross section of an illustrative embodiment of a
container for receiving and processing body fluids; and

[0026] FIGURE 17 1s a schematic cross section of an illustrative embodiment of a

container for receiving and processing body fluids.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0027] In the following detailed description of the 1llustrative embodiments, reference
1s 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 inventions, and it
1s 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
inventions. 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 18 not to be taken in a limiting sense, and
the scope of the illustrative embodiments 1s defined only by the appended claims.

[0028] Referring to the drawings and primarily to FIGURES 1-2, an illustrative
cmbodiment of a medical treatment system 100, such as a reduced-pressure treatment system
102, 1s presented. The reduced-pressure treatment system 102 includes an illustrative
embodiment of a container 104 for receiving and processing body fluids (primarily liquids)
from a patient 103. The container 104 1s operable to process more liquids over time than the
container 104 can physically retain at one time.

[0029] The reduced-pressure treatment system 102 may include a treatment manifold
105 that 15 placed proximate to a tissue site 106, such as a wound 108. The wound 108 1s
shown through the patient’s epidermis 110. The tissue site 106 may be the bodily tissue of
any human, animal, or other organism, including bone tissue, adipose tissue, muscle tissue,
dermal tissue, vascular tissue, connective tissue, cartilage, tendons, ligaments, or any other
tissue.

[0030] The treatment manifold 105 and a portion of the patient’s epidermis 110 may
be covered by a sealing member 112 to form a sealed treatment space 116. The sealing
member 112 may be any material that provides a fluid seal. The sealing member 112 maybe,
for example, an impermeable or semi-permeable, elastomeric material. “Elastomeric” means
having the properties of an elastomer. Elastomeric 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,
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chloroprene rubber, polybutadiene, mtrile rubber, butyl rubber, ethylene propylene rubber,
cthylene propylene diene monomer, chlorosulfonated polyethylene, polysulfide rubber,
polyurethane (PU), EVA film, co-polyester, and silicones. Additional specific examples of
sealing members 112 include a silicone drape, 3M Tegaderm® drape, PU drape, such as one
available from Avery Dennison Corporation of Pasadena, California.

[0031] An attachment device 114 may be used with the sealing member 112 to form a
fluid seal over the wound 108 and the treatment manifold 105. The attachment device 114
may take numerous forms. For example, the attachment device 114 may be a medically
acceptable, pressure-sensitive adhesive or a hydrocolloid material that extends about a
periphery of the sealing member 112. The sealing member 112 forms the sealed treatment
space 116 1n which the treatment manifold 105 1s disposed. Reduced pressure 1s supplied to
the sealed treatment space 116, and body fluids 130 are thereby removed from the scaled
treatment space 116.

[0032] A reduced-pressure interface 118 may be used to fluidly couple a first reduced-
pressure delivery conduit 120 to the scaled treatment space 116. In one illustrative
cmbodiment, the reduced-pressure interface 118 1s a T.R.A.C.® Pad or Sensa T.R.A.C.* Pad
available from KCI of San Antonio, Texas. Other devices may be used for the reduced-
pressure interface 118 provided that the reduced pressure 1s delivered to the sealed treatment
space 116.

|0033] The first reduced-pressure delivery conduit 120 1s fluidly coupled to the
container 104 and delivers the body fluids 130 to the container 104. The container 104
recerves reduced pressure from a reduced-pressure source 122 via a second reduced-pressure
delivery conduit 124. The reduced-pressure source 122 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, -25.3, -26, -26.5 kPa or another pressure.

[0034] The contamer 104 recerves the body fluids 130. The body fluids 130 are

removed from the body by the reduced-pressure treatment system 102. For example,
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exudates, ascites, or other body fluids are usually removed and placed 1n the container 104.
Many body fluids, e.g., exudates, are substantially water based. The exudates 1n a fluid
reservoilr, without an additive, will not typically change state to a solid or gel, but in the
present embodiment may change to a gel state as water 1s removed through a liquid-
impermeable, vapor-permeable material 136.

[0035] The container 104 may be rigid, semi-rigid, or tlexible. The container 104
includes a container housing 126 having an interior space 128 for receiving the body fluids
130. The container housing 126 has a body fluid inlet 132 for receiving the body fluids 130
and a reduced pressure inlet 134 for receiving reduced pressure. In some embodiments that
include a multi-lumen conduit (a lumen for reduced pressure supply and one for body fluids),
the reduced-pressure 1nlet 134 may be the same as the body fluid inlet 132, At least a portion
of the container housing 126 1s formed from the liquid-impermeable, vapor-permeable
material 136. In the 1llustrative embodiment of FIGURES 1-2, the portion of the container
housing 126 with the liquid-impermeable, vapor-permeable material 136 1s a window 138, but
numerous locations are possible. The window 138 may be formed by forming at Ieast one
window aperture 135 and covering the window-aperture with the liquid-impermeable, vapor-
permeable material 136. The container housing 126 may be formed with any stiffness, ¢.g.,
rigid, flexible, semi-rigid, etc.

[0036] The liquid-impermeable, vapor-permeable material 136 may form the whole
container 104, or fluid reservoir, or may form only a portion, ¢.g., a wall or window 138.
Typically, a higher evaporation can be obtained by having liquids within the container 104 1n
direct contact with the liquid-impermeable, vapor-permeable material 136.

[0037] In addition to having the liquid contact the liquid-impermeable, vapor-
permeable material 136, a higher evaporation rate may be achieved by adding thermal energy
to the body fluids 130, increasing air tflow across the exterior of the hiquid-impermeable,
vapor-permeable material 136 (see FIGS. 10-11), or otherwise adding energy to the body
fluids or air inside the container. The thermal energy may be added by delivering thermal
energy from a vacuum pump for the reduced-pressure treatment system to the body fluids 130.
For example, as shown in FIGURE 6, if a piezoelectric pump 354 1s used, the piezoelectric
pump 354 may be disposed in a container 304 so that any heat developed by the piezoelectric
pump 354 18 delivered to the body fluids 330 therein. In another illustrative embodiment, a

dedicated heating element (not shown), €.g., a resistor eclement, may be added to the interior
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space 128 of the container 104. In still another 1llustrative embodiment, an agitator (not
shown) may be added to move the body fluids 130 against the liquid-impermeable, vapor-
permeable material 136 to facilitate evaporation and transmission. In another illustrative
embodiment, the air flow on an exterior of the liquid-impermeable, vapor-permeable material
136 may be increased, such as by a fan or other ventilation subsystem, to increase the
evaporation rate. In another illustrative embodiment, the container 104 1s placed adjacent to
the patient’s epidermis 110 to use thermal energy from the patient 103 to promote enhanced
cvaporation. In another illustrative embodiment, a chemical may be added to the interior
space 128 to cause an exothermic reaction when mixed with exudates.

[0038] The liquid-impermeable, vapor-permeable material 136 material allows water
vapor to exit or egress as suggested by arrows 140 (FIG. 2) while retaining liquids. At the
same time, the liquid-impermeable, vapor-permeable material 136 allows a reduced pressure
to be maintained within the container 104. The hiquid-impermeable, vapor-permeable material
136 comprises any material that 1s capable of preventing liquids from 1ngress or egress
through the material and yet 1s operable to permit vapor, €.g., evaporated water from the body
fluids, to egress or to be transmitted through the material. Non-limiting, 1llustrative examples
of the iquid-impermeable, vapor-permeable material 136 include a high moisture vapor
transmission rate (MVTR) films or other structures formed from hydrophilic polymers.
[1lustrative materials may include polyvinyl alcohol, polyvinyl acetate, cellulose based
materials (ethers, esters, nitrates, ¢tc.), polyvinyl pyrrolidone, polyurethanes, polyamides,
polyesters, polyacrylates and polymethacrylates, polyacrylamides. The materials for the
liquid-tmpermeable, vapor-permeable material 136 may be crosslinked, blended, grafted, or
copolymerized with each other.

[0039] In some embodiments, the materials for forming the liquid-impermeable, vapor
permeable material may be surface treated to enhance hydrophylicity. The surface treatments
may include chemical, plasma, light (UV), corona, or other 1onizing radiation. In some
embodiments, the material for forming the liquid-impermeable, vapor permeable material may
be formed by forming (casting) films and crosslinking some of the natural gums, such as guar,
xanthan and alginates, or gelatin. The materials used for the hiquid-impermeable, vapor
permeable matenal typically also serve as a bacteria barrier. While the material for forming
the hquid-impermeable, vapor permeable materials herein 1s fairly impervious to nitrogen and

oxygen, the material 18 pervious to water vapor. One specific, non-limiting example of a
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suitable material 1s a 15 micron sheet of Hytrel APA60015 from E. I. du Pont de Nemours and
Company of Wilmington, Delaware, U.S.A.

[0040] Practical 1ssues, e.g., odor and condensation, related to the container 104 may
be addressed in a number of ways. First, with respect to any potential odor, a charcoal filter or
a silver impregnated mesh may be used as part of the fluid path, e.g., in the first reduced-
pressure delivery conduit 120 or body fluid mlet 132, to kill bacteria and to address the aroma
of the vapor exiting the container 104. The nisk of condensate on the container 104 may be
reduced by managing the evaporation rate and by the design of the container 104 to ensure that
there are no mechanical surfaces adjoining the evaporation surface that can be at a different
temperature than the body fluids 130.

[0041] According to one 1llustrative embodiment, in operation, the treatment manifold
1035 1s disposed proximate to the tissue site 106. The scaling member 112 1s placed over the
treatment manifold 105 and a portion of the patient’s epidermis 110 to form the scaled
treatment space 116. If not already 1nstalled, the reduced-pressure interface 118 1s installed on
the sealing member 112 and the first reduced-pressure delivery conduit 120 1s fluidly coupled
to the reduced-pressure intertace 118 and the body-fluid mlet 132 of the container 104. The
second reduced-pressure delivery conduit 124 1s fluidly coupled to the container 104 and the
reduced-pressure source 122.

[0042] The reduced-pressure source 122 1s activated. Reduced pressure 1s delivered to
the tissue site 106 and the body tluids 130 are removed from the tissue site 106. The body
fluids 130 are delivered through the body-fluid inlet 132 into the interior space 128 of the
container 104. The water content of the body ftluids 130 evaporates, at least in part, over an
clapsed time period and 18 transmitted through the iquid-impermeable, vapor-permeable
material 136.

[0043] As the liquids—typically water—in the body fluids 130 evaporate, a desiccated
slurry results 1n the container 104 that contains non-water based products and other
substances, such as proteins, fats, or salts (e.g., sodium, calcium, and chloride). The
desiccated slurry will typically congeal and change state to be a solid or gel. Thus, the
desiccated slurry may gel without an 1solyzer. In some embodiments, an 1solyzer may be
added nonetheless.

[0044] Varying degrees of water may evaporate from the body fluids 130 depending

on, among other things, the time allowed, temperature, and pressure. In some 1nstances,
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greater than 5 % of the water 1n the container 104 may evaporate. In other instances, greater
than 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or even more of the water n the
container 104 may evaporate. The implicit ranges include all numbers 1n between.

[0045] The embodiment of the container 104 allows a smaller fluid reservoir because
the container 104 1s capable of processing more fluid volume (V¢) than the physical volume
(V.) of the contamer 104, 1.e., operatively V¢> V.. In some embodiments, the following
relationships hold: V> 105%V,, V> 110%V; V> 120%V; V> 130%V; V> 150%V,; or
V> 200%V,. Other ratios are possible. As one 1llustrative, non-limiting example, the
container 104 may hold 500 ml (V. = 500 ml), but over three days of use may receive 600-
1000 ml of fluid (V= 600 to 1000 ml). The smaller size reduces the cost of the container 104
for the reduced-pressure treatment system 102 or other system requiring body fluid collection.
Because a smaller container may be used with a given medical treatment system, less polymer
use 1s necessary and the cost of the reduced-pressure treatment system 102 may be reduced.
The smaller container 104 1s also typically more convenient for the patient. If the same size
container 18 used, 1t will need changing less frequently than it otherwise would. The less
frequent changes present a cost savings with respect to the patient’s care.

[0046] The cvaporative process within the container 104 may produce a reduced
pressure 1tself. Thus, when the container 104 1s used as part of a reduced-pressure treatment
system 102, the resultant reduced pressure from the evaporative process augments the reduced
pressure supplied by the reduced-pressure source 122 or potentially may make redundant the
reduced-pressure source 122. In addition, in the present, illustrative embodiment, the body
fluids 130 recerved into the container 104 may increase in density sufficiently to not require an
1solyzer. Alternatively, a relatively reduced amount of 1solyzer may be used.

[0047] Referring now primarily to FIGURES 3 and 4, another 1llustrative embodiment
of a container 204 for receiving and processing body fluids 230 1s presented. The container
204 may be used as part of a medical treatment system, such as the system 100 of FIGURE 1.
The container 204 includes a container housing 226 having an interior space 228 for receiving
the body fluids 230. The container housing 226 may be formed from a container frame 242
and a plurality of baffles 244. The baffles 244 help form a plurality of waffle pockets 246,
which are small compartments that are interconnected by apertures (not shown) 1n the baffles
244, (In another embodiment, the waffle pockets may be fluidly coupled by a common area,

such as an open space above (for orientation with gravity) the waftfle pockets). A liquid-

10
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impermeable, vapor-permeable material 236 1s coupled to the container frame 242, such as by
a weld 250 on a flange portion 248 of the frame member, or container frame 242. The liquid-
impermeable, vapor-permeable material 236 may also be coupled to the ends of battles 244
between the waffle pockets 246 1n some embodiments. The baftles 244 may be uniform as
shown or be at different dimensions to create more surface area for the liquid-impermeable,
vapor-permeable material 236.

[0048] A body fluid inlet 232 may be formed on the container housing 226. The body
fluid inlet 232 1s for recerving the body fluids 230 into the interior space 228 of the container
housing 226. A reduced pressure inlet 234 may also be formed in the container housing 226 to
allow reduced pressure 1nto the interior space 228. In another illustrative embodiment,
reduced pressure may be omitted and the body fluids delivered with positive pressure. In such
an embodiment, a vent opening (not shown) may be added.

[0049] As shown in FIGURE 4, the waffle pockets 246 help increase the surface arca
of the liquid-impermeable, vapor-permeable material 236 that the body fluids 230 contacts.
The mcreased surface area may enhance evaporation and vapor transmission of liquids from
the body fluids 230. The vapor exiting the container 204 1s suggested by arrows 240.

[0050] Referring now primarily to FIGURES 5-6, another 1llustrative embodiment of
the container 304 for recerving and processing body fluids 330 1s presented. The container
304 may be used as part of a medical treatment system, such as the system 100 of FIGURE 1.
The container 304 includes a container housing 326 having an interior space 328 for receiving
the body tluids 330.

[0051] The container housing 326 has a housing 350 formed from a first material, such
as rigid polymer, and formed with a plurality of apertures 352. The apertures 352 may take
any shape, ¢.g., elongated slits, squares, triangles, but are shown as annular openings. A
liquid-impermeable, vapor-permeable material 336 may be coupled to an interior portion of
the housing 350 over the plurality of apertures 352. Alternatively, the liquid impermeable,
vapor-permeable material 336 may be coupled to an exterior portion of the housing 350 over
the plurality of apertures 352. A wicking member 337 1s associated with the liquid-
impermeable, vapor-permeable material 336 to enhance the transfer rate. The wicking
member 337 may be coupled to or disposed proximate to the liquid-impermeable, vapor-
permeable material 336. The liquid-impermeable, vapor-permeable material 336 may be

welded, bonded, or coupled using any technique or device.
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[0052] A plurality of windows 338 are formed having the liquid-impermeable, vapor-
permeable material 336 separating the interior space 328 and an exterior. The windows 338
may be formed by forming a plurality of window apertures 335 and covering them with the
liquid-impermeable, vapor-permeable material 336—a single piece or a plurality of pieces.
The liquid-impermeable, vapor-permeable material 336 may be coupled to the container
housing 126 using any known technique, including without limitation welding (e.g., ultrasonic
or RF welding), bonding, adhesives, cements, or other coupling device. As suggested by
arrows 340, a liquid 1n the body fluids 330—typically water—evaporates and egresses through
the windows 338. The container 304 of the 1llustrative embodiment of FIGURES 5 and 6
provides structural strength from the housing 350 and provides surface area in the windows
338 for evaporation and transmission of the liquids from the body fluids 330.

[0053] The body fluids 330 enter the interior space 328 through a body fluids inlet
332. In this illustrative embodiment, a reduced-pressure source 322, which provides reduced
pressure 323, 18 disposed 1n the interior space 328. For example, the reduced-pressure source
322 may be the piczocelectric pump 354. The reduced-pressure source 322 may exhaust 1ts
positive pressure through a vent 356. One or more ¢lectrical leads 358 may provide power and
control to the reduced-pressure source 322. Because the reduced-pressure source 322 1s a
heat-generating vacuum pump or device, the reduced-pressure source 322 provides net thermal
energy 325 into the interior space 328 and thereby helps to heat the body fluids 330. An
increase 1 temperature of the body fluids 330 increases the evaporation rate. For this reason,
other approaches to increasing the temperature of the body fluid or the liquid-impermeable,
vapor-permeable member 336 may be used, such as applying the container to the patient’s
skin, creating an exothermic reaction within the contamer, using the sugar of the exudates to
create power for a local electrical heater, or other techniques.

[0054] Another illustrative embodiment involves first 1solating certain liquids from
other components of the body fluids using an osmotic pump. Thus, for example, referring
primarily to FIGURE 7, another illustrative embodiment of a container 404 for receiving and
processing body fluids 430, which are primarily liquids, 18 presented that includes an osmotic
membrane 460.

[0055] The container 404 includes a container housing 426 having an interior space
428 for receiving the body fluids 430. The interior space 428 has a wound fluid portion 462

and an osmotic fluid portion 464 separated by the osmotic membrane 460. The osmotic fluid
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portion 464 may have a salt-loaded wicking member 466. Water 1s pulled across the osmotic
membrane 460 and into the osmotic fluid portion 464.

[0056] The osmotic fluid portion 464 1s 1n fluid communication with the liquid-
impermeable, vapor-permeable material 436. Thus, water in the osmotic fluid portion 464
encounters a liquid-impermeable, vapor-impermeable material 436 and evaporation and
transmission occur as suggested by arrows 440. The vapor leaves through windows 438 1n the
container housing 426. As shown, an optional protective cover 468 may be disposed between
the liquid-impermeable, vapor-impermeable material 436 and the housing frame 450.

[0057] A body fluid 1nlet 432 may be formed on the container housing 426. The body
fluid mlet 432 18 for receiving the body fluids 430 1nto the interior space 428 of the container
housing 426 and 1n particular into the wound fluid portion 462. A reduced-pressure inlet 434
may be included 1n the container housing 426 to allow the introduction of reduced pressure
into the interior space 428. Alternatively, a reduced-pressure source may be contained within
the interior space 428.

[0058] Referring now primarily to FIGURE 8, another illustrative embodiment of a
container 504 for receiving and processing body fluids 530 1s presented. The container 504
includes a container housing 526 in the form of a flexible pouch 568. The flexible pouch 568
may be contained within a rigid housing (not shown).

[0059] The flexible pouch 568 1s substantially formed from a liquid-impermeable,
vapor-permeable material. The container housing 526 has an mterior space 528 for receiving
the body fluids 530. An attachment plate 570 may be attached to the container housing 526.
A body fluid inlet 532 and a reduced-pressure inlet 534 may be formed on the attachment plate
570. 1f a rigid housing 1s used to contain the flexible pouch 568, the body fluid mlet 532 and
reduced-pressure 1nlet 534 would be coordinated with openings on the rigid housing. A foam
spacer, internal polymer frame, or other spacer member (not shown) may be coupled to the
body fluid inlet 532 and reduced-pressure inlet 534 (or otherwise associated with the interior
space 528) to avoid a vacuum lock as the tlexible pouch 568 collapses under the influence of
reduced pressure.

[0060] Referring now primarily to FIGURE 9, an illustrative embodiment of a wound
dressing 672 for treating a tissue site 606, such as a wound 608, on a patient 1s presented. The
wound 608 may extend through the patient’s epidermis 610. The wound dressing 672 may

include a treatment manifold 603 that 18 placed proximate to the tissue site 606. An absorbent
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layer 674 1s placed into fluid communication with the tissue site 606 to receive body tluids
therefrom. The absorbent layer 674 has a first side 676 and a second, patient-facing side 678.

[0061] The wound dressing 672 may also include a first wicking layer 680 that may be
disposed proximate to the second, patient-facing side 678 of the absorbent layer 674. The
wound dressing 672 may also have a second wicking layer 682 that 1s disposed proximate to
the first side 676 of the absorbent layer 674 and to a liquid-impermeable, vapor-permeable
layer 636. The hquid-impermeable, vapor-permeable layer 636 covers the absorbent layer 674
and the tissue site 606 and functions as a covering or drape. The hquid-impermeable, vapor-
permeable layer 636 may be held to the patient’s epidermis 610 by an attachment device 614.
Fewer layers may be included or more layers may be added and the order of the layers may be
changed. A micropump (not shown) may be included below the liquid-impermeable, vapor-
permeable layer 636 to provide reduced pressure.

[0062] Similar to other embodiments presented herein, the liquid-impermeable, vapor-
permeable layer 636 1s operable to allow liquids 1n the body fluids to evaporate and exit the
liquid-tmpermeable, vapor-permeable layer 636 as suggested by arrows 640. In this way, the
absorbent layer 674 1s able to receive more body fluids over an elapsed time period than the
absorbent layer 674 could retain otherwise.

[0063] In any of the embodiments herein, a flocculation agent could be added to the
interior space of the container. Thus, for example, according to another 1llustrative
embodiment, a body fluid 1n the form of a liquid from a tissue site 1s delivered through a
reduced-pressure delivery conduit, €.g., the first reduced-pressure conduit 120 in FIGURE 1,
to a container, ¢.g., the container 104 in FIGURE 1. In the container, evaporation 1s promoted
as presented 1n the various embodiments herein, but in addition the body fluid 1s tflocculated.

[0064] Flocculation is the process that causes fine particulates to clump together into
floc. The tloc often tloats to the top of the liquid, settles to the bottom of the liquid, or 1s
filtered from the liquid. The remaining liquid, or claritied liquid, 1s more pure. The claritied
liquid may then be exposed to 1on exchange materials (e.g., polymers with strong cations and
anions) to remove the salts and produce a resultant clarified hiquid.

[0065] In carrying out the flocculation process, the container may contain a separate
portion on an interior of the container or elsewhere that contains a flocculation agent. The
flocculation agent 1s introduced 1nto a portion of the container holding the body fluid 1n order

to cause flocculation. Alternatively, the flocculation agent may be supported on a filter or
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non-woven material. Any suitable tflocculation agent may be used including the following:
polyelectrolytes, aluminum sulphate, aluminum, 1ron, calcium or magnesium.

[0066] The resulting clarified fluid 1s exposed to a liquid-impermeable, vapor-
permeable material, e.g., the liquid-impermeable, vapor-permeable material 136 in FIGURE 1,
and at least of the portion of the remaining liquid evaporates and egresses the liquid-
impermeable, vapor-permeable material. Adding flocculation to a system, such as the system
100 of FIGURE 1, may be an advantegous way of reducing fouling or potential fouling of the
liquid-impermeable, vapor-permeable material. In addition, the clarified fluid may evaporate
more effectively and egress the liquid-impermeable, vapor-permeable material.

[0067] Referring now primarily to FIGURE 10, an 1llustrative embodiment of a
container 704 for receiving and processing body fluids (primarily liquids) from a patient 1s
presented. The container 704 18 operable to process more liquids over time than the container
704 can physically retain at one time. The container 704 1s analogous to previously presented
containers, but a forced-air device 755 has been added to increase the rate of water vapor
transport.

[0068] The contamner 704 includes a contamer housing 726 having an interior space
728 for recerving the body fluids 730. The container housing 726 has a fluid inlet, or a body
fluid inlet 732, for receiving the body fluids 730 from a conduit 720. The container housing
726 has a reduced pressure inlet 734 for receiving reduced pressure from a conduit 724 from a
reduced-pressure source (not shown). At least a portion of the container housing 726
comprises a liquid-impermeable, vapor-permeable material 736. The liquid-impermeable,
vapor-permeable material 736 may form the whole container 104 or may form only a portion,
¢.g., a wall or window 138.

[0069] In this 1llustrative embodiment, evaporation and egress (see arrows 740)
through the hiquid-impermeable, vapor-permeable material 736 may be enhanced by forcing
air 757 across an exterior of the liquid-impermeable, vapor-permeable material 736 with the
forced-air device 755. The forced-air device 755 may be a tan that directs air across the
liquid-impermeable, vapor-permeable material 736 or fan with baftles and ducts. The forced-
air device 755 may be a fan-less device such as an electrostatic device for moving air or a
piczoelectric pump with baffles that move air. The forced-air device 755 may also be a
plurality of ducts or baftles and an intentional leak in the container 704 that allows reduced

pressure to pull air through the ducts across the liquid-impermeable, vapor-permeable material
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736 before entering the interior space 728. The movement of air across the liquid-
impermeable, vapor-permeable material 736 increases the rate of water vapor transport.
Without being limited by theory, the moisture gradient across the liquid-impermeable, vapor-
permeable material 736 may pull water from the wound fluid 730.

[0070] Referring now primarily to FIGURE 11, an illustrative embodiment of a
container 804 for receiving and processing body fluids (primarily liquids) from a patient 1s
presented. The container 804 18 operable to process more liquids over time than the container
804 can physically retain at one time. The container 804 1s analogous 1in most respects to the
previously presented containers and particularly to container 704 of FIGURE 10.

[0071] The container 804 has a container housing 826 forming an interior space 828.
The interior space 828 receives body fluids 830 (primarily liquids) through a delivery conduit
&20 that 1s fluidly coupled to body fluid inlet 832. Reduced pressure may be delivered from a
reduced-pressure source through a delivery conduit 824 to a reduced-pressure inlet 834.

[0072] One or more windows 838 are formed on the container housing 826. The one
or more windows &38 may be formed by forming one or more window apertures 835 and
covering (on the interior, exterior, or a sill) the window aperture(s) 835 with a liquid-
impermeable, vapor-permeable material 836. The liquid-impermeable, vapor-permeable
material 836 may be coupled to the container housing 826 using any known technique,
including without limitation welding (e.g., ultrasonic or RF welding), bonding, adhesives,
cements, or other coupling device.

|0073] A forced-air device 855 1s positioned to provide forced air along the liquid-
impermeable, vapor-permeable material 836 to increase the rate of water vapor transport. In
this illustrative embodiment, the forced-air device 855 1s a fan 859. The torced-air device 855
may be powered by a battery or an external connection 861. A plurality ot baffles walls 863
may be formed as part of or coupled to the container housing 826. The forced-air device 855
may be coupled to a baffle wall of the plurality of baffle walls 863. The baffle walls 863 may
have a plurality of vent openings 865 for directing air flow. The forced-air device 855 causes
air to 1impact or move across the liquid-impermeable, vapor-permeable material 836.

[0074] As with other embodiments herein, vaporization of the body fluids 830 may be
enhanced by an interior-energy device that adds energy into the interior space 828. The
interior-energy device may be a heating element or device for adding thermal energy, an

agitator for moving the body fluids 830 against the window(s) 838, or a bubbler 867 to create
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bubbles 869 1n the body fluids 830. The bubbler 867 may include a small pore size filter to
prevent expelling pathogenic material. The bubbler 867 may have a water collection device
associated with the bubbler 869 to contain and water or liquids that may egress the bubbler
867 as 1t operates. The water collection device may be a container under the bubbler 867.

[0075] In operation according to one illustrative embodiment, the container 804 is
fluidly coupled by delivery conduit 820 to a source of body fluids. The container 804 1s also
coupled by conduit 824 to a reduced-pressure source. (In an alternative embodiment, the
reduced-pressure source may be within the container 804). The reduced-pressure source 18
activated and body fluids 830 are delivered into the interior space 828. The forced-air device
853, ¢.g., fan 859, 15 activated and air 857 18 forced to impact or move across the liquid-
impermeable, vapor-permeable material 836 on window 838. The vapor egresses through the
liquid-impermeable, vapor-permeable material 836 (sec arrows 840) at an enhanced rate.

[0076] Other features may be included as an aspect of the containers 104, 204, 304,
404, 50.4, 604, 704, and 804 to enhance evaporation. For example, referring now to FIGURE
12, a iquud-impermeable, vapor-permeable material 936 may be used that has corrugations
971. The hiquad-impermeable, vapor-permeable material 936 may be used any of the
ecmbodiments herein as the liquid-impermeable, vapor-permeable material 136, 236, 336, 436,
536, 636, 736, 836, 1236, or 1336. As air 957 1s forced across the liquid-impermeable, vapor-
permeable material 936 more surface areca may interact with the air.  In addition or
alternatively, a textured hiquid-impermeable, vapor-permeable material 1036 may be used as
shown in FIGURE 13. As shown in FIGURE 14, the liquid-impermeable, vapor-permeable
material 1136 may include flocking 1173 or fine fibers that provide additional area on an
exterior portion of the liquid-impermeable, vapor-permeable material 1136. In addition to the
flock 1173 or tine fibers, other porous wicks may be employed such as hydrophylic, open-
celled foam (e.g., polyurethane, polyvinyl alcohol, cellulose); or sintered polymers (e.g.,
polyolefin, polyamide, polyester, acrylic) surface treated to be hydrophylic.

[0077] Referring now primarily to FIGURE 15, an illustrative embodiment of a
container 1204 for recerving and processing body tluids (primarily liquids) from a patient 1s
presented. The container 1204 1s operable to process more liquids over time than the container
1204 can physically retain at one time. The container 1204 1s analogous to previously
presented containers, but the interior-energy device 1s different. The mterior-energy device 1s

a conduit 1269 and valve 1271 that have been added to increase energy within an interior
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space 1228. The mterior-energy device 1s a conduit 1269 moves the liquids within the interior
space 122%.

[0078] The container 1204 includes a container housing 1226 having the interior space
1228 for recerving the body fluids 1230. The container housing 1226 has a fluid inlet 1232 for
receiving the body fluids 1230 from a conduit 1220. The container housing 1226 has a
reduced pressure mlet 1234 for recelving reduced pressure from a conduit 1224 from a
reduced-pressure source (not shown). At least a portion of the container housing 1226
comprises a liquid-impermeable, vapor-permeable material 1236. The liquid-impermeable,
vapor-permeable material 1236 may form the whole container 1204 or may form only a
portion, ¢.g., a wall or window 1238. The liquid-impermeable, vapor-permeable material
1236 1s shown coupled on an exterior of the container 1204, but could also be on the mterior
or flush with the container 1204.

[0079] The valve 1271 and conduit 1269 provide encrgy in the form of bubbles into
the mterior space 1228. The valve 1271 provides control of the air entering the sealed space
1228. The valve may restrict or close off fluid flow in the conduit 1269 and thereby control
the flow therein. The valve 1271 may be manually operated or include solenoid or other
control device that 1s coupled to a controller. The flow of air through conduit 1269 may be
controlled and may be constant or intermittent.

[0080] Referring now primarily to FIGURE 16, another illustrative embodiment of a
container 1204 for receiving and processing body fluids (primarily liquids) from a patient 1s
presented. The container 1s analogous to the container of FIGURE 15 and the same reference
numerals are used. The main difference between the embodiments of FIGURES 15 and 16 18
that the conduit 1269 and valve 1271 have been replaced with an interior-energy device 1n the
form of a longitudinal bubbler 1267. The longitudinal bubbler 1267 1s fluidly coupled to the
valve 1273.

[0081] The longitudinal bubbler 1267 delivers additional energy 1n the form of bubbles
into the interior space 1228. The longitudinal bubbler 1267 may be any device that distributes
bubbles within the interior space 1228. For example, the longitudinal bubbler 1267 may be a
porous, gas-permeable, water-impermeable, hydrophobic member, such as a sintered polymer
membrane, PTFE, or other suitable material. As with valve 1271, valve 1273 may deliver air

continuously or intermittently.
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[0082] Referring now primarily to FIGURE 17, an 1llustrative embodiment of a
container 1304 for recerving and processing body tluids (primarily liquids) from a patient 1s
presented. The container 1304 1s operable to process more liquids over time than the container
1304 can physically retain at one time. The container 1304 1s analogous in many respects to
the previously-presented containers.

[0083] The container 1304 has a container housing 1326 forming an interior space
1328. The mterior space 1328 recerves body fluids 1330 (primarily liquids) through a delivery
conduit 1320 that 1s fluidly coupled to a body fluid inlet 1332. Reduced pressure may be
delivered from a reduced-pressure source through a delivery conduit 1324 to a reduced-
pressure inlet 1334,

[0084] The container housing 1326 has an inner wall 1373 and an outer wall 1373, or
shell. The space between the inner wall 1373 and outer wall 1375 forms a passageway 1377.
One or more spaced support members 1379 may be used to hold the mner wall 1373 and outer
wall 1375 1 relative position to one another. Alternatively or in addition to spaced support
members 1379, the space between the inner wall 1373 and the outer wall 13735, 1.¢., the
passageway 1377, may be filled with a porous, continuous or substantially continuous support.

[0085] One or more windows 1338 are formed on the container housing 1326. The
on¢ or more windows 1338 may be formed by forming one or more window apertures 1335
and covering the window aperture(s) 1335 with a liquid-impermeable, vapor-permeable
material 1336. The liquid-tmpermeable, vapor-permeable material 1336 may be coupled to
the container housing 826 using any known technique, including without limitation welding
(e.g., ultrasonic or RF welding), bonding, adhesives, cements, or other coupling device. As
with the other embodiments, the liquid-impermeable, vapor-permeable material 1336 may be
attached within the window aperture(s) 1335 as shown or may be on an interior or exterior of
the container housing 1326.

[0086] A passageway inlet 1381 1s formed 1n the container housing 1326 to allow tluid
access to the passageway 1377. A forced-air device 1355 1s positioned to deliver forced air
into the passageway mlet 1381. The forced air 1378 moves through the passageway 1377 and
across the liquid-impermeable, vapor-permeable material 1336. A passageway outlet 1380 1s
formed 1n the container housing 1326 to allow the forced air 1378 and vapor to exit the
passageway 1377. In another embodiment, the forced-air device 1355 may be positioned

within the passageway 1377.
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[0087] A wicking layer 1382 may be coupled to an mterior of the inner wall 1373.
The wicking layer 1382 spreads the liquids 1n the interior space 1328 around and causes more
liquid contact with the liquid-impermeable, vapor-permeable material 1336. The wicking
layer 1382 may cover only the liquid-impermeable, vapor-permeable material 1336 or may
cover the entire interior of the inner wall 1373. A filter layer 1383 may be coupled to an
interior side of the wicking layer 1382, The filter layer 1383 may be used to reduce the
amount of fluid-borne particulate reaching and possibly fouling the wicking layer 1382,

[0088] With respect generally to forced-air devices 755, 855, 1355, which may added
to any of the embodiments herein, the forced air flow may be intermittent (e.g., pulsed) or
continuous. Morcover, the air flow may be reversed to flow 1n the opposite direction. A
humidity or moisture sensor may be placed downstream of the liquid-impermeable, vapor-
permeable material involved. The humudity or moisture sensor may be coupled to a controller
or otherwise configured to switch off the forced-air device 755, 855, 1355 when moisture
levels detected are below a mimimum threshold over a time interval. In another embodiment, a
humidity or moisture sensor may be placed inside the interior space of the container and the
forced-air device only activated when moisture 1s detected in the interior space.

[0089] Although the present invention and i1ts advantages have been disclosed n the
context of certain illustrative, non-limiting embodiments, 1t 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. As an non-limiting example, 1t
should be understood that the osmotic membrane 460 of FIG. 7 may be included 1n the interior
space 828 of the container 804 of FIG. 11. As another non-limiting example, the wafttle
pockets 246 of FIG. 4 may be added to the other embodiments herein. As another non-
limiting example, the protective cover 468 of FIG. 7 could be added to other embodiments
herein. As yet another non-limiting example, the bubbler 867 or forced-air device 855 of FIG.
11 could be added to any of the embodiments herein.

[0090] It will be understood that the benetits 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.

[0091] The steps of the methods described herein may be carried out 1n any suitable

order, or simultancously where appropriate.
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[0092] Where appropriate, aspects of any of the embodiments described above may be
combimed with aspects of any of the other embodiments described to form turther
embodiments having comparable or different properties and addressing the same or different
problems.

[0093] It will be understood that the above description of preferred embodiments 1s
given by way of example only and that various modifications may be made by those skilled 1n
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 mnvention have been described above with a certain degree of particularity, or with
reference to one or more individual embodiments, those skilled 1n the art could make
numerous alterations to the disclosed embodiments without departing from the scope of the

claims.
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CLAIMS:

]. A system for treating a tissue site on a patient with reduced pressure, the system
comprising:

a treatment manifold for placing proximate to the tissue site;

a sealing member for forming a fluid seal over the treatment manifold and a
portion of the patient’s epidermis whereby a sealed treatment space 1s
formed;

a reduced-pressure source for providing reduced pressure;

a container for receiving fluids, wherein the container 1s fluidly coupled to the
reduced-pressure source and the sealed treatment space;

wherein the container comprises:

a container housing defining an interior space for receiving the {luids;

a fluid inlet through the container housing, the fluid inlet for receiving the
fluids into the interior space of the container housing;

wherein at least a portion of the container housing comprises a liquid-
impermeable, vapor-permeable material that allows egress of
evaporated water from the fluids; and

a forced-air device associated with an exterior of the liquid-impermeable,

vapor-permeable material.

2. The system of claim 1, wherein the container housing comprises a window, wherein
the window is formed with a window opening that 1s covered by the liquid-impermeable,

vapor-permeable material.

3. The system of claim 1, wherein the forced-air device comprises one of the following:

a fan, an electrostatic device, and a piezoelectric pump.

4. The system of claim 1, wherein the container housing comprises an inner wall and an
outer wall that form a passageway, a passageway inlet, a passageway outlet, and wherein

the forced-air device is configured to deliver forced air into the passageway inlet.
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J. The system of claim 1, wherein the container housing comprises an inner wall and an
outer wall that form a passageway, a passageway inlet, a passageway outlet; wherein the
forced-air device is configured to deliver forced air into the passageway inlet; and
further comprising a wicking layer coupled to an interior side of the liquid-impermeable,

vapor-permeable material.

6. The system of claim 1, wherein the container housing comprises an inner wall and an
outer wall that form a passageway, a passageway inlet, a passageway outlet; wherein the
forced-air device 1s configured to deliver forced air into the passageway inlet; and
further comprising a wicking layer coupled to an interior side of the liquid-impermeable,
vapor-permeable material and a filter layer coupled to an interior side of the wicking

layer.

7. The system of any one of claims 1 to 6, wherein the liquid-impermeable, vapor-

permeable material 1s corrugated.

8. The system of any one of claims 1 to 7, wherein the liquid-impermeable, vapor-

permeable material 1s flocked on an exterior surface.

9. The system of any one of claims 1 to 8, further comprising an interior-energy device

for adding energy into the interior of the container to the fluids.

10. A container for receiving and processing body fluids, the container comprising:
a container housing having an interior space for receiving the body fluids;
a body fluid inlet through the container housing, the body fluid inlet for receiving
body fluids into the interior space of the container housing;
a reduced-pressure inlet for providing reduced pressure in the interior space;
wherein at least a portion of the container housing comprises a material that 1s
liquid-impermeable and vapor-permeable; and

a forced-air device associated with an exterior of the liquid-impermeable, vapor-

permeable material.

23

CA 2800987 2018-04-04



11.

12.

13.

14.

15.

16.

17.

18.

The container of claim 10, wherein the container housing comprises a window,
wherein the window comprises a window opening 1n the container housing that 1s

covered by the liquid-impermeable, vapor-permeable material.

The container of claim 10, wherein the forced-air device comprises one of the

tollowing: a fan, an electrostatic device, and a piezoelectric pump.

The container of claim 10, wherein the container housing comprises an inner wall
and an outer wall that form a passageway, a passageway 1inlet, a passageway outlet, and
wherein the forced-air device 1s configured to deliver forced air into the passageway

inlet.

The container of claim 10, wherein the container housing comprises an inner wall
and an outer wall that form a passageway, a passageway inlet, a passageway outlet;
wherein the forced-air device 1s configured to deliver forced air into the passageway
inlet; and further comprising a wicking layer coupled to an interior side of the liquid-

impermeable, vapor-permeable material.

The container of claim 10, wherein the container housing comprises an inner wall
and an outer wall that form a passageway, a passageway inlet, a passageway outlet;
wherein the forced-air device 1s configured to deliver forced air into the passageway
inlet; and further comprising a wicking layer coupled to an interior side of the liquid-
impermeable, vapor-permeable material and a filter layer coupled to an interior side of

the wicking layer.

The container of any one of claims 10 to 135, wherein the liquid-impermeable, vapor-

permeable material 1s corrugated.

The container of any one of claims 10 to 16, wherein the liquid-impermeable, vapor-

permeable material 1s flocked on an exterior surface.

The container of any one of claims 10 to 17, further comprising an interior-energy

device for adding energy into the interior of the container.
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19. Use of a container for processing body fluids that contain water from a patient, the
container including
a container housing having an interior space for recetving the body fluids,
a body fluid inlet through the container housing, the body fluid inlet for
receiving body fluids into the interior space of the container
housing, and
wherein at least a portion of the container housing comprises a liquid-
impermeable, vapor-permeable material,
wherein the container is configured for entry of the body fluids into the container,
wherein the container 1s configured for evaporating and removing at least a
portion of the water from the body fluids by forcing air against an exterior

of the liquid-impermeable, vapor-permeable material.

20.  Use of the container according to claim 19, wherein the container is configured for
evaporating and removing at least a portion of the water by providing energy to the

interior space to the body fluids.

21.  Use of the container according to claim 20, wherein the container is configured for

providing thermal energy to the interior space.

22.  Use of the container according to claim 20, wherein the container is configured for
providing thermal energy to the interior space by disposing a heat-generating vacuum

pump within the interior space.

23. Use of the container according to claim 19, wherein the container is configured for
providing thermal energy to the interior space by placing the container in thermal contact
with the patient such that thermal energy from the patient’s skin is transferrable to the

interior space.

24.  Use of the container according to any one of claims 19 to 23, wherein the container
1s configured for evaporating and removing at least a portion of the water by activating

an agitator in the interior space.
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25.  Use of the container according to any one of claims 19 to 24, wherein the container
has a volume V,, wherein the container 1s configured for entry of the body fluids having

a volume V¢ and wherein Vy> 105%V..

26.  Use of the container according to any one of claims 19 to 24, wherein the container
has a volume V wherein the container is configured for entry of the body fluids having

a volume V¢ and wherein V¢> 110%V...

27.  Use of the container according to any one of claims 19 to 26, wherein the container
1s configured to force air against an exterior of the liquid-impermeable, vapor-permeable

material.

28.  Use of the container according to any one of claims 19 to 26, wherein the container
has a volume V., wherein the container is configured for entry of the body fluids having

a volume V¢ and wherein V¢> 120%V..

29.  Use of the container according to any one of claims 19 to 26, wherein the container
has a volume V., wherein the container is configured for entry of the body fluids having

a volume V¢ and wherein Vi> 130%V..

30.  Use of the container according to any one of claims 19 to 26, wherein the container
has a volume V., wherein the container is configured for entry of the body fluids having

a volume V¢ and wherein V¢> 150%V,.

31.  Use ot the container according to any one of claims 19 to 26, wherein the container
has a volume V,, wherein the container is configured for entry of the body fluids having

a volume V¢ and wherein V¢> 200%V..

32.  Use ol the container according to any one of claims 19 to 31, wherein the container

1s configured for evaporating and removing at least 5 % of the water from the body
fluids.
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33. Use of the container according to any one of claims 19 to 31, wherein the container

1S configured for evaporating and removing at least 10 % of the water from the body
fluids.

34.  Use of the container according to any one of claims 19 to 31, wherein the container

1s configured for evaporating and removing at least 20 % of the water from the body

fluids.

35.  Use of the container according to any one of claims 19 to 31, wherein the containcr

1s configured for evaporating and removing at least 30 % of the water from the body

fluids.

36.  Use of the container according to any one of claims 19 to 31, wherein the container

is configured for evaporating and removing at least 40 % of the water from the body

fluids.

37.  Use of the container according to any one of claims 19 to 31, wherein the container

1s configured for evaporating and removing at least SO % of the water from the body
fluids.

38.  Use of the container according to any one of claims 19 to 31, wherein the container

1s contigured for flocculating the body fluids.

39. Use of the container according to any one of claims 19 to 38, wherein the container
housing comprises an inner wall and an outer wall that form a passageway, a
passageway 1nlet, a passageway outlet; and wherein air is deliverable into the
passageway, whereby the air travels across the liquid-impermeable, vapor-permeable

material.
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40. A wound dressing for treating a wound on a patient, the wound dressing comprising:
an absorbent layer having a first side and a second, patient-facing side, the
absorbent layer in fluid communication with the wound and operable to
recerve body fluids from the wound;

a covering having at least a portion formed from a liquid-impermeable, vapor-
permeable layer, the covering for covering the absorbent layer and the
wound, the liquid-impermeable, vapor-permeable layer operable to allow
water from the body fluids from the absorbent layer to evaporate and exit
the Iiquid-impermeable, vapor-permeable layer; and

a forced-air device that moves air against an exterior of the liquid-impermeable,

vapor-permeable layer.

41.  The wound dressing of claim 40, further comprising a first wicking layer proximate
to the second, patient-facing side of the absorbent layer and a second wicking layer

proximate to the first side of the absorbent layer and to the liquid-impermeable, vapor-

permeable material.
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