(12) STANDARD PATENT (11) Application No. AU 2011256217 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Reduced-pressure canisters and methods for recycling

(51) International Patent Classification(s)
A61M 27/00 (2006.01)

(21) Application No: 2011256217 (22) Date of Filing:  2011.05.17
(87) WIPO No: WO11/146532

(30)  Priority Data

(31) Number (32) Date (33) Country
61/414,738 2010.11.17 us
61/345,830 2010.05.18 us
61/345,821 2010.05.18 us
13/108,719 2011.05.16 us

(43) Publication Date: 2011.11.24

(44) Accepted Journal Date: 2016.06.09

(71)  Applicant(s)
KCI Licensing, Inc.

(72)  Inventor(s)
Locke, Christopher Brian;Jaeb, Jonathan Paul;Tout, Aidan Marcus

(74)  Agent/ Attorney
Shelston IP Pty Ltd., L 21 60 Margaret St, Sydney, NSW, 2000

(56) Related Art
WO 2007/087809
EP 2100562




wO 20117146532 A3 || 0BV R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

24 November 2011 (24.11.2011) WO 2011/146532 A3
(51) International Patent Classification: Aidan, Marcus [GB/GB]; 9 Collingwood Close, Alder-
A6IM 27/00 (2006.01) bury, Wiltshire SP5 3FE (GB).
(21) International Application Number: (74) Agents: JOHNSON, Robert, H. et al.; SNR Denton US
PCT/US2011/036878 LLP, P.O. Box 061080, Wacker Drive Station, Willis

Tower, Chicago, IL 60606 (US).

17 May 2011 (17.05.2011) (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date:

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
o DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
(30) Priority Data: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
61/345,821 18 May 2010 (18.05.2010) Us KR, KZ, LA. LC, LK, LR, LS, LT, LU, LY. MA. MD,
61/345,830 18 May 2010 (18.05.2010) UsS ME. MG, MK. MN. MW MX, MY, MZ, NA, NG, NL
61/414,738 17 November 2010 (17.11.2010) Us NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
13/108,719 16 May 2011 (16.05.2011) Us SE. SG. SK. SL. SM. ST, SV. SY. TH. TJ. TM. TN. TR

(71) Applicant (for all designated States except US): KCI LI- TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
CENSING, INC. [US/US]; Legal Dep:drlment - Iﬁlel]ec- (84) Designated States (unless otherwise indicated, for every
tual Property, P.O. Box 659508, San Aantonio, TX kind of regional protection available): ARIPO (BW, GH,
78265-9508 (US). GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(72) Tnventors; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Inventors/Applicants (for US orly): LOCKE, Christo- TM), Buropean (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
pher, Brian [GB/GB]; 6 Bosworth Mews, Bournemouth, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Dorsct BH9 35D (GB). JAEB, Jonathan, Paul [US/US]; LV, MC, MK, MT. NL, NO, PL., PT, RO, RS, SE, SI, 8K,

SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,

27651 Ranch Lane, B TX 78006 (US). TOUT,
anch Lane, Boerne, (Us) GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]
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FIG. 10

(57) Abstract: Reduced-pressure canisters and methods for recycling are disclosed. In one instance, a method for performing mul-
tiple reduced pressure treatments on one or more patients includes providing a reduced-pressure treatment system that includes a
first canister body, a fluid reservoir, and one or more modules, such as a pump control module. The method involves using the re-
duced-pressure system and then removing one or more modules and placing the one or more modules in fitted shipping receptacle
that disallows shipping of the fluid reservoir. The one or more modules may be reconditioned and coupled to a second canister
body. Other systems and methods are discloscd.
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TITLE OF THE INVENTION
REDUCED-PRESSURE CANISTERS AND METHODS FOR RECYCLING

RELATED APPLICATIONS

[0001} The present invention claims the benefit, under 35 USC § 119(e), of the filing
of U.S. Provisional Patent Application serial number 61/414,738, entitled “Reduced-Pressure
Canisters and Mcthods for Recycling,” filed 17 November 2010, which is incorporated herein
by reference for all purposes; U.S. Provisional Patent Application serial number 61/345,830,
entitled “Systems and Methods for Mcasuring Reduced Pressure Employing An Isolated Fluid
Path,” filed 18 May 2010, which is incorporated herein by reference for all purposes; and U.S.
Provisional Patent Application serial number 61/345,821, entitled ‘“Reduced-Pressure
Treatment Systems and Methods Employing A Fluidly Isolated Pump Control Unit,” filed 18
May 2010, which is incorporated herein by reference for all purposes.

BACKGROUND

[0002] The present disclosure relates generally to reduced-pressure medical treatment
systems and, more particularly, but not by way of limitation, to reduced-pressure canisters,
methods, and 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 successful in treating wounds. This treatment (frequently referred to in the

EE NS

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.
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SUMMARY

[0003A] According to one aspect of the present invention, there is provided a method
for performing multiple reduced pressure treatments, the method comprising: providing a
reduced-pressure treatment system comprising: a canister body formed with a fluid reservoir, a
conduit fluidly coupled to the fluid reservoir for delivering fluids to the fluid reservoir, and a
module removably coupled to the canister body, the module configured to move fluid through
the conduit into the fluid reservoir; providing a fitted shipping receptacle sized and configured
to receive the module; using the reduced-pressure treatment system to remove fluids; removing
the module from the canister body after use; placing the module in the fitted shipping
receptacle; and shipping the module; wherein the fitted shipping receptacle is sized and
configured to prevent the canister body from being inserted into the fitted shipping receptacle.

[0003B] According to one aspect of the present invention, there is provided a fluid
collection system for use with patients undergoing reduced pressure treatment, the system
comprising: a canister body formed with a fluid reservoir; a conduit fluidly coupled to the fluid
reservoir for delivering fluids to the fluid reservoir from the patient; a module removably
coupled to the canister body, the module configured to move fluid through the conduit into the
fluid reservoir; and a fitted shipping receptacle sized and configured for receiving and securing
the module during shipment; wherein the fitted shipping receptacle is sized and configured to
prevent the canister body from being inserted into the fitted shipping receptacle.

[0003C] Unless the context clearly requires otherwise, throughout the description and
the claims, the words “comprise”, “comprising”, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of
“including, but not limited to”.

[0004] According to an illustrative, non-limiting embodiment, a reduced-pressure
treatment device for use with a system for treating a tissue site on a patient with reduced
pressure includes a canister unit having a pump head with at least one diaphragm, wherein the
pump head is fluidly coupled to the tissue site to provide reduced pressure to the tissue site,
and a fluid reservoir fluidly coupled to the pump head for collecting fluid from the tissue site.
The reduced-pressure treatment device also includes a pump control unit fluidly separate from
the canister unit and operable to provide pump energy to the pump head to cause the pump

head to generate reduced pressure. The pump control unit may have a control device and a
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power system for providing power to the control device. The reduced-pressure treatment
device further includes at least one linking interface associated with the canister unit and the
pump control unit. The linking interface provides the pump energy to the pump head to
generate reduced pressure.

[0005] According to another illustrative, non- limiting embodiment, a reduced-pressure
treatment system for providing reduced-pressure treatment to a tissue site on a patient includes
a manifold for disposing proximate the tissue site, a sealing member for placing over the tissue
site and the manifold and operable to form a fluid seal, and a reduced-pressure treatment
device. The reduced-pressure treatment device includes a canister unit having a pump head
with at least one diaphragm, wherein the pump head is for fluidly coupling to the tissue site to
provide reduced pressure to the tissue site, and a fluid reservoir fluidly coupled to the pump
head for collecting fluid from the tissue site. The reduced-pressure treatment device also
includes a pump control unit that is fluidly separate from the canister unit and operable to
provide the pump energy to the pump head to cause the pump head to generate reduced
pressure. The pump control unit may have a control device and a power system for providing
power to the control device. The reduced-pressure treatment device further includes at least
one linking interface associated with the canister unit and the pump control unit. The linking
interface provides energy to the pump head to generate reduced pressure.

[0006] According to another illustrative, non-limiting embodiment a method of
providing reduced-pressure treatment to a tissue site on a patient includes the steps of: placing
a manifold proximate the tissue site, disposing a sealing member over the manifold and a

patient's epidermis, forming a fluid seal between the sealing member and the patient's
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epidermis, and delivering reduced pressure to the manifold. The step of delivering reduced
pressure to the manifold includes providing an electrical current to a first electromagnet that is
substantially aligned with a diaphragm. The first electromagnet is fluidly isolated from the
diaphragm. The first electromagnet deflects the diaphragm from a first position to a second
position, and the movement of the diaphragm between the first position and the second
position causes fluid movement to generate reduced pressure.

[0007] According to another illustrative, non-limiting embodiment, a method for
performing multiple reduced pressure trcatments on one or more patients includes providing a
reduced-pressure treatment system. The reduced-pressure treatment system includes a first
canister body formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for
delivering fluids to the fluid reservoir from the patient, a pump attached to the first canister
body and operable to develop a reduced pressure within the fluid reservoir, a removable
power-and-control unit coupled to the pump for activating and controlling the pump, and a
fitted shipping receptacle for receiving and holding the power-and-control unit during
shipment to a recycling center. The removable power-and-control unit is operable to be
removed by a user. The method further includes using the reduced-pressure treatment system
to remove fluids from the patient, removing the power-and-control unit from the first canister
after use, and placing power-and-control unit in the fitted shipping receptacle and shipping to a
reconditioning center. The method may also include reconditioning the power-and-control
unit and removeably coupling the power-and-control unit to a second canister housing.

[0008] According to another illustrative, non-limiting embodiment, a fluid collection
system for use with patients undergoing reduced pressure treatment includes a canister body
formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for delivering
fluids to the fluid reservoir from the patient, a pump attached to the canister body and operable
to develop a reduced pressure within the fluid reservoir, and a removable power-and-control
unit coupled to the pump for activating and controlling the pump. The removable power-and-
control unit is operable to be removed by user. The fluid collection system may further
include a fitted shipping receptacle for receiving and holding the power-and-control unit
during shipment to a recycling center.

[0009] According to another illustrative, non-limiting embodiment, a method for
performing multiple reduced pressure treatments on one or more patients includes providing a

reduced-pressure treatment system. The reduced-pressure treatment system includes a first
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canister body formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for
delivering fluids to the fluid reservoir from the patient, a pump attached to the first canister
body and operable to develop a reduced pressure within the fluid reservoir, a control unit
coupled to the pump for controlling the pump, and a removable power unit coupled to the
pump for activating the pump. The removable power unit is operable to be removed by a user.
The reduced-pressure treatment system also may include a fitted shipping receptacle for
receiving and holding the power unit during shipment to a recycling center. The method
further includes using the reduced-pressure system to remove fluids from the patient,
removing the power unit from the first canister after use, placing power unit in the fitted
shipping receptacle and shipping to a reconditioning center. The method may also include
reconditioning the power unit, and removeably coupling the power unit to a second canister
housing.

[0010] According to another illustrative, non-limiting embodiment, a fluid collection
system for use with patients undergoing reduced pressure treatment includes a first canister
body formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for
delivering fluids to the fluid reservoir from the patient, a pump attached to the first canister
body and operable to develop a reduced pressure within the fluid reservoir, a control unit
coupled to the pump for controlling the pump, and a removable power unit coupled to the
pump for activating the pump. The removable power unit is operable to be removed by a user.
The system further includes a fitted shipping receptacle for receiving and holding the power
unit during shipment to a recycling center.

[0011] According to another illustrative, non-limiting embodiment, a method for
performing multiple reduced pressure treatments on one or more patients includes providing a
reduced-pressure treatment system. The reduced-pressure system includes a first canister
body formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for
delivering fluids to the fluid reservoir from the patient, and a removable pump coupled to the
first canister body and operable to develop a reduced pressure within the fluid reservoir. The
removable pump is operable to be removed by a user. The reduced-pressure system further
includes a removable power-and-control unit coupled to the pump for activating and
controlling the pump. The removable power-and-control unit is operable to be removed by a
user. The reduced-pressure system further includes a fitted shipping receptacle for receiving

and holding the pump and power-and-control unit during shipment to a recycling center. The
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method further includes using the reduced-pressure system to remove fluids from the patient,
removing the pump and the power-and-control unit from the first canister after use and placing
the pump and the power-and-control unit in the fitted shipping receptacle and shipping to a
reconditioning center. The method may further include reconditioning the pump and power-
and-control unit and removeably coupling the pump and power-and-control unit to a second
canister housing.

[0012] According to another illustrative, non-limiting embodiment, a fluid collection
system for use with patients undergoing reduccd pressure treatment includes a first canister
body formed with a fluid rescrvoir, a conduit fluidly coupled to the fluid reservoir for
delivering fluids to the fluid reservoir from the patient, and a removable pump coupled to the
first canister body and operable to develop a reduced pressure within the fluid reservoir. The
removable pump is operable to be removed by a user. The fluid collection system further
includes a removable power-and-control unit coupled to the pump for activating and
controlling the pump. The removable power-and-control unit is operable to be removed by a
user. The fluid collection system further includes a fitted shipping receptacle for receiving and
holding the pump and power-and-control unit during shipment to a recycling center.

[0013] According to another illustrative, non-limiting embodiment, a fluid collection
system for use with patients undergoing reduced pressure treatment includes a canister unit
formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for delivering
fluids to the fluid reservoir from the patient, a connection member, and a pump control unit
coupled by the connection member to the canister unit. The pump control unit includes a
pump, control electronics for controlling the pump, and a power unit. The pump is fluidly
coupled to the fluid reservoir and is operable to develop a reduced pressure within the fluid
reservoir. The connection is operable to selectively hold the pump control unit and the
canister unit in relative positions and to selectively allow separation of the pump control unit
and the canister unit.

[0014} According to another illustrative, non-limiting embodiment, a method for
performing multiple reduced pressure treatments on one or more patients includes providing a
reduced-pressure treatment system. The reduced-pressure treatment system includes a canister
unit formed with a fluid reservoir, a conduit fluidly coupled to the fluid reservoir for
delivering fluids to the fluid reservoir from the patient, a connection member, and a pump

control unit coupled by the connection member to the canister unit. The pump control unit
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includes a pump, control electronics for controlling the pump, and a power unit. The pump is
fluidly coupled to the fluid reservoir and is operable to develop a reduced pressure within the
fluid reservoir. The connection member is operable to selectively hold the pump control unit
and the canister unit in relative positions and to selectively allow separation of the pump
control unit and the canister unit. The method further includes using the reduced-pressure
treatment system to collect fluids, disconnecting the connection member such that pump
control unit is separate from the canister unit, disposing of the canister unit, and shipping the
pump control unit to a recycling center for use with a sccond canister unit.

0015} Other featurcs and advantages of the illustrative embodiments will become

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

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIGURE 1 is a schematic diagram, with a portion shown in cross section and a
portion shown in perspective, of an illustrative, non-limiting embodiment of a reduced-
pressure treatment system;

[0017] FIGURE 2 is a schematic, exploded, perspective view of an illustrative, non-
limiting embodiment of a reduced-pressure treatment device;

[0018] FIGURE 3 is a schematic, perspective view of the reduced-pressure treatment
device of FIGURE 2 shown in an assembled state;

[0019] FIGURE 4 is a schematic diagram of an illustrative, non-limiting embodiment
of a reduced-pressure treatment device;

[0020] FIGURES 5A-5C are schematic diagrams showing an illustrative, non-limiting
embodiment of a linking interface and showing a portion of a pump head in different positions
involved with pumping;

[0021] FIGURE 6 is a schematic diagram of an illustrative reduced-pressure treatment
device showing a pump head acting directly on fluid received from a tissue site;

[0022] FIGURE 7 is a schematic diagram of another illustrative, non-limiting
embodiment of a reduced-pressure treatment device;

[0023] FIGURE 8 is a schematic diagram of still another illustrative, non-limiting
embodiment of a reduced-pressure treatment device;

[0024] FIGURE 9 is a schematic diagram of an illustrative, non-limiting embodiment

of a fluid collection system for usc as an aspect of a reduced-pressure treatment system;
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[0025] FIGURE 10 is a schematic diagram of the fluid collection system of FIGURE

9;

[0026] FIGURE 11 is a schematic diagram of the fluid collection system of FIGURE
9;

[0027] FIGURE 12 is a schematic diagram of the fluid collection system of FIGURE
9;

[0028] FIGURE 13 is a schematic, perspective view of an illustrative, non-limiting
embodiment of a fitted shipping receptacle with a unit being inserted,

10029] FIGURE 14A is a schematic diagram of an illustrative, non-limiting
embodiment of a first portion of another illustrative fitted shipping receptacle;

[0030] FIGURE 14B is a schematic perspective view of an illustrative, non-limiting
embodiment of a second portion of a fitted shipping receptacle, wherein the second portion is
sized and configured to mate the first portion shown in FIGURE 14A;

[0031] FIGURE 15 is a schematic, exploded perspective of an illustrative, non-limiting
embodiment of a fitted shipping receptacle shown fitted to receive a components or a unit of a
fluid collection system;

[0032] FIGURE 16 is a schematic diagram of an illustrative, non-limiting embodiment
of a fluid collection system for use with patients undergoing reduced pressure treatment; and

[0033] FIGURE 17 is a schematic, perspective view of an illustrative, non-limiting
embodiment of a fluid collection system for use with patients undergoing reduced pressure

treatment.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0034] In the following detailed description of the illustrative embodiments, reference
is made to the accompanying drawings that form a part hercof. 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,
clectrical, 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
cmbodiments described herein, the description may omit certain information known to those
skilled in the art. The following detailed description is not to be taken in a limiting sense, and
the scope of the illustrative embodiments is defined only by the appended claims.

[0035] Referring to the drawings and initially to FIGURES 1-4, an illustrative, non-
limiting embodiment of a reduced-pressure treatment system 100 for providing reduced-
pressure treatment to a tissue site 102 of a patient is presented. The reduced-pressure
treatment system 100 includes a manifold 104 placed proximate to the tissue site 102. The
tissue site 102 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. In this embodiment, the tissue site 102
includes tissue in a body cavity, and in particular the abdominal cavity, and includes the
abdominal contents or tissue proximate the abdominal contents. Treatment of tissue site 102
may include removal of fluids, e.g., ascites, protection of the abdominal cavity, or delivery of
reduced pressure.

[0036] A reduced-pressure treatment device 106 that is fluidly coupled to the manifold
104. The reduced-pressure treatment device 106 has a canister unit 108 and a pump control
unit 110. The pump control unit 110 is fluidly separate or isolated from the canister unit 108.
Fluidly separating the pump control unit 110 and the canister unit 108 helps prevent the pump
control unit 110 from being contaminated by fluids. Separating the pump control unit 110 and
the canister unit 108 also facilitates reusing high-value components of the pump control unit
110. Moreover, the separation may, in some embodiments, facilitate making the canister unit
108 disposable. The pump control unit 110 and the canister unit 108 are further described

below.
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[0037} The reduced-pressure treatment system 100 is used to treat the tissue site 102,
which may be a wound 112. In one illustrative, non-limiting embodiment, the wound 112 is
through or involves epidermis 114, dermis 116, and subcutancous tissue 118. The reduced-
pressure treatment system 100 may also be used at other tissue sites. The tissue site 102 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 tissuc. Unless otherwise indicated, as used herein, “or” does not
require mutual exclusivity.

[0038] Thc manifold 104 is disposcd proximate to the tissuc site 102. A manifold is a
substance or structure that is provided to assist in applying reduced pressure to, delivering
fluids to, or removing fluids from a tissue site 102. The manifold 104 typically includes a
plurality of flow channels or pathways that distribute fluids provided to and removed from the
tissue site 102 around the manifold 104. In one illustrative embodiment, the flow channels or
pathways are interconnected to improve distribution of fluids provided or removed from the
tissue site 102. The manifold 104 may be a biocompatible material that is capable of being
placed in contact with tissue site 102 and distributing reduced pressure to the tissue site 102.
Examples of manifolds 104 may include, for example, without limitation, devices that have
structural elements arranged to form flow channels, such as, for example, cellular foam, open-
cell foam, porous tissue collections, liquids, gels, and foams that include, or cure to include,
flow channels. The manifold 104 may be porous and may be made from foam, gauze, felted
mat, or any other material suited to a particular biological application. In one embodiment, the
manifold 104 is a porous foam and includes a plurality of interconnected cells or pores that act
as flow channels. The porous foam may be a polyurethane, open-cell, reticulated foam such as
GranuFoam® material manufactured by Kinetic Concepts, Incorporated of San Antonio,
Texas. In some situations, the manifold 104 may also be used to distribute fluids such as
medications, antibacterials, growth factors, and various solutions to the tissue site 102. Other
layers may be included in or on the manifold 104, such as absorptive materials, wicking
materials, hydrophobic materials, and hydrophilic materials.

[0039] In one embodiment, the manifold 104 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. Suitable bioresorbable matcrials may include, without limitation, a

polymeric blend of polylactic acid (PLA) and polyglycolic acid (PGA). The polymeric blend
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may also include without limitation polycarbonates, polyfumarates, and capralactones. The
manifold 104 may further serve as a scaffold for new cell-growth, or a scaffold material may
be used in conjunction with the manifold 104 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.
[lustrative examples of scaffold materials include calcium phosphate, collagen, PLA/PGA,
coral hydroxy apatites, carbonates, or processced allograft matcrials.

[0040] A scaling member 120 is placed over the manifold 104 and a portion of the
patient’s epidermis 114. The scaling member 120 may be an clastomeric material or any
material or substance that provides a fluid seal. Examples of clastomers may include, but are
not limited to, natural rubbers, polyisoprene, styrene butadiene rubber, chloroprene rubber,
polybutadiene, nitrile rubber, butyl rubber, ethylene propylene rubber, ethylene propylene
diene monomer, chlorosulfonated polyethylene, polysulfide rubber, polyurethane, EVA film,
co-polyester, and silicones. Further still, the sealing member 120 may include a silicone
drape, 3M Tegaderm® drape, acrylic drape such as one available from Avery Dennison.

[0041] The sealing member 120 may have an attachment device 122 that helps form a
fluid seal between the sealing member 120 and the patient’s epidermis 114. The attachment
device 122 may be used to hold the sealing member 120 against the patient’s epidermis 114 or
another layer, such as a gasket or additional sealing member. The attachment device 122 may
take numerous forms. For example, the attachment device 122 may be a medically acceptable,
pressure-sensitive adhesive or a hydrocolloid that extends about a periphery of the sealing
member 120. The fluid seal is adequate to maintain reduced pressure at a desired site given
the particular reduced-pressure source or subsystem involved.

[0042] A reduced-pressure interface 124 may be coupled to the sealing member 120 to
provide fluid access to the manifold 104. A reduced-pressure delivery conduit 126 fluidly
couples the reduced-pressure treatment device 106 and the reduced-pressure interface 124. In
one illustrative embodiment, the reduced-pressure interface 124 is a T.R.A.C.® Pad or Sensa
T.R.A.C.® Pad available from KCI of San Antonio, Texas. The reduced-pressure interface 124
allows the reduced pressure to be delivered to the tissue site 102. 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

10
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kPa). For example, and not by way of limitation, the pressure may be -12, -12.5, -13, -14, -
14.5,-15, -15.5, -16, -16.5, -17, -17.5, -18, -18.5, -19, -19.5, -20, -20.5, -21, -21.5, -22, -22.5, -
23,-23.5,-24,-24.5, -25, -25.5, -26, -26.5 kPa or another pressure.

[0043] Reduced pressure is a pressure less than the ambient pressure at a tissue site
that is being subjected to treatment. In most cases, this reduced pressure will be less than the
atmospheric pressure at which the patient is located. Alternatively, the reduced pressure may
be less than a hydrostatic pressure at the tissue site. Reduced pressure may initially generate
fluid flow in the manifold 104, the reduced-pressure delivery conduit 126, and proximate the
tissue sitc 102. As the hydrostatic pressure around the tissue site 102 approaches the desired
reduced pressure, the flow may subside, and the reduced pressure may be maintained. Unless
otherwise indicated, values of pressure stated herein are gauge pressures. The reduced
pressure delivered may be constant or varied (patterned or random) and may be delivered
continuously or intermittently. Although the terms “vacuum” and “negative pressure” may be
used to describe the pressure applied to the tissue site, the actual pressure applied to the tissue
site 102 may be more than the pressure normally associated with a complete vacuum.
Consistent with the use herein, an increase in reduced pressure or vacuum pressure refers to a
relative reduction in absolute pressure.

[0044] The reduced-pressure treatment device 106 delivers reduced pressure and
receives fluids, such as exudates, from the tissue site 102. The reduced-pressure treatment
device 106 includes an attaching device, such as clip member 128, to hold the canister unit
108 proximate to the pump control unit 110. The attaching device or clip member 128 in the
embodiment shown may hold the canister unit 108 substantially flush against the pump control
unit 110. An air gap channel 130 may be formed between the canister unit 108 and the pump
control unit 110. A front portion 132 of the canister unit 108 may be transparent to allow fluid
within the canister unit 108 to be viewed from outside of the canister unit 108. A graduated
scale 134 may be included on the front portion 132 to visually determine the amount of liquids
in the canister unit 108. The reduced-pressure delivery conduit 126 fluidly couples to the
canister unit 108 to deliver reduced pressure to the tissue site 102 and to deliver fluids from
the tissue site 102 to the canister unit 108.

[0045] Referring now primarily to FIGURE 2, an exploded view of the reduced-
pressure treatment device 106 is presented. The pump control unit 110 may include a pump

control unit housing 138 that may include a basc portion 140 and a cover 142. An interior 144
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of the base portion 140 may include batteries 146, or power unit, or other power supply. In
one embodiment, the batteries 146 may be recharged by placing the reduced-pressure
treatment device 106 on a charging cradle (not shown). The interior 144 may also include a
first electromagnet 148 and a second electromagnet 150. The electromagnets 148, 150 may
be, for example, electromagnetic coils or solenoids. A control device 152 is included within
the interior 144 and provides controlling elements for the electromagnets 148, 150. The
control device 152 may also cxecute inputs from a user interface device 136 as described
below. The cover 142 is sized and configured to matc with the basc portion 140 and provide a
substantially fluid tight scal thercwith. The cover 142 may be removeably or permancntly
joined to the base portion 140 by welding, fasteners, or other coupling techniques.

[0046] The pump control unit 110 is configured to be secure in close proximity to the
canister unit 108. In the illustrative embodiment, the canister unit 108 is made to be placed
inside of the clip member 128 and form an interference fit to hold the canister unit 108 against
the pump control unit 110. It should be understood that numerous other techniques and
devices may be used for holding the pump control unit 110 in close proximity to the canister
unit 108.

[0047] The canister unit 108 includes a pump head 154. The pump head 154 may
include one or more diaphragms, such as a first diaphragm 156 and a second diaphragm 158.
The diaphragm includes a sheet of semi-flexible or flexible material anchored at the sheet’s
periphery to a wall. The pump head 154 may further include a pump chamber 160. The pump
head 154 is operable to produce a reduced pressure that is delivered through a conduit or
aperture 162 to a fluid reservoir 164, which may include one or more baffles 166. The canister
unit 108 has a base portion 168 and a membrane 170. The membrane 170 may be vapor
permeable. The membrane 170 covers at least a portion of the fluid reservoir 164 and may be
supported in part by the baffles 166. The base portion 168 of the canister unit 108 includes a
recessed portion 172 that forms the air gap channel 130 between the canister unit 108 and the
pump control unit 110 when assembled. The membrane 170 may be an ultra high moisture-
vapor transmission ratio (MVTR) membrane that allows water vapor to pass from the fluid
reservoir 164 to atmosphere. The air gap channel 130 facilitates the transfer of the water
vapor.

[0048] The reduccd-pressure delivery conduit 126 interfaces with a reduced-pressure

inlet 174 and delivers fluids to a recciving chamber 176 that is in fluid communication with
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the pump chamber 160. The second electromagnet 150 may be a second pressure detector that
may monitor the level of reduced pressure in the reduced-pressure delivery conduit 126, and
consequently, the tissue site 102, by measuring the position of the second diaphragm 158. The
position of the second diaphragm 158 is measured via the change in inductance experienced
by the second electromagnet 150 as the second diaphragm 158 is displaced. Likewise, the first
electromagnet 148 may include a first pressure detector (not shown) that may measure the
pressure in the canister unit 108 by measuring the position of the first diaphragm 156 via the
change in inductance experienced by the first electromagnet 148 as the first diaphragm 156
moves.

[0049] Referring now primarily to FIGURE 4, the reduced-pressure treatment device
106 includes the canister unit 108 and the pump control unit 110. The pump control unit 110
is fluidly separate or isolated from the pump head 154. The pump control unit 110 is also
fluidly separate from the canister unit 108. The pump control unit 110 communicates or
provides pump energy to the pump head 154. The pump energy in turn moves components,
e.g., the first diaphragm 156, on the pump head 154 and that movement is used to generate
reduced pressure. In some embodiments, the second diaphragm 158 may be included in the
pump head 154 to generate reduced pressure or to measure the reduced pressure.

[0050] A valve assembly 184 may be associated with the first diaphragm 156 and the
pump chamber 160 (FIGURE 2). The valve assembly 184 may be, for example, one or more
one-way valves (see, e.g., one-way valves 194 in FIGURE 5A) that allow fluids to be moved
out of the pump chamber 160 to produce a reduced pressure that is communicated to conduit
180. Other techniques for using moving components to produce reduced pressure may be
used.

[0051] The pump control unit 110 may include the user interface device 136, the
control device 152, and a power subsystem 178, such as the batteries 146 (FIGURE 2). The
pump control unit 110 may be configured for one setting of operation, and in such an
illustrative embodiment, power from the power subsystem 178 may be supplied directly to the
control device 152. The reduced-pressure treatment device 106 will then produce reduced
pressure at the pre-set level.

[0052] In another illustrative embodiment, a user may enter parameters into the
reduced-pressure treatment device 106, such as a desired pressure range, time duration for

opcration, or other performance paramcters. In this latter illustrative ecmbodiment, the user
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interface device 136 may be used. The user interface device 136 may be a panel with selector
buttons for input as well as a display for presenting information and options to the user. The
user interface device 136 may be electrically coupled to the power subsystem 178 and to the
control device 152.

[0053] The user interface device 136 takes user interaction and translates that into an
electrical or software code command for use in the reduced-pressure treatment device 106.
The user interface device 136 may be a capacitive or resistive touch panel over (or with) LCD,
OLED, or LED scrcens; membrane pancls with buttons and LEDs; enclosure mounted buttons
with LEDs; cnclosurc-mounted capacitive sensors; gesture rccognition cameras; or
combinations of the aforementioned technologies. In one illustrative, non-limiting
embodiment, the user interface device 136 is a basic switch that requires no decoding to
determine the command which can be passed onto the control device 152. In another
illustrative embodiment, the user interface device 136 is a touch screen and LCD combination
that requires a software code to determine the user command. Generally, the user interface
device 136 determines and communicates the command from a user to the control device 152,
and may send feedback to the user regarding the status of treatment from the control device
152 or module.

[0054] The control device 152 controls the treatment administered with the reduced-
pressure treatment system 100 and, in this illustrative embodiment, controls the action of the
linking interfaces 186, 188 based upon commands from the user via the user interface device
136. The control device 152 translates the power provided by the power subsystem 178 into
the pump energy for a first linking interface 186 and a second linking interface 188 as will be
described further below and may sequence the linking interfaces 186, 188. In some illustrative
embodiments, the control device 152 contains control electronics, such as a microprocessor
running therapy code and drive electronics capable of controlling the linking interfaces 186,
188. The power for the control device 152 is derived from the power subsystem 178, which
provides power to the reduced-pressure treatment system 100 at the appropriate levels to drive
the control device 152 and the linking interfaces 186, 188.

[0055] The power subsystem 178 may communicate data and power to the control
device 152 and to the user interface device 136. The power subsystem 178 provides the
appropriate power for the control device 152 and the user interface device 136 and may

provide status information, which can be monitored by the control device 152. The status
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information may include whether the power subsystem 178 is connected to main power and
the status of the battery charge. The status information may be presented to the user via the
user interface device 136. The power subsystem 178 also may charge the battery and switch
over to the battery if the main power connection is disconnected.

[0056] The canister unit 108 includes the fluid reservoir 164 and the pump head 154.
In this illustrative embodiment, the reduced-pressure delivery conduit 126 delivers fluids to
the fluid reservoir 164 through the reduced-pressure inlet 174. The pump head 154 develops
reduced pressurc when the pump head 154 reccives pump energy. The reduced pressurc is
delivered through the conduit 180 to the fluid reservoir 164. The conduit 180 may include onc
or more filters 182, such as a hydrophobic filter, to prevent liquids from contaminating the
pump head 154. The canister unit 108 may further include a vent conduit 196 that vents gas
from the wound 112 (FIGURE 1) to an exterior of the reduced-pressure treatment device 106.

[0057] In operation, pump energy is supplied to the pump head 154 by at least one
linking interface, such as the first linking interface 186. In this illustrative embodiment, the
first linking interface 186 includes the first electromagnet 148 and a first magnetic member
190 associated with the first diaphragm 156. The first magnetic member 190 may be a metal
washer or other member coupled to the first diaphragm 156.

[0058] In some embodiments, the user activates the reduced-pressure treatment device
106 using the user interface device 136. The control device 152 activates the first
electromagnet 148 to develop an alternating magnetic field that is magnetically coupled to the
first magnetic member 190 on the first diaphragm 156. The first electromagnet 148 may
create an electromagnetic field in a direction substantially aligned with the location of the first
diaphragm 156. The movement of the first diaphragm 156 in conjunction with the valve
assembly 184 allows for the production of reduced pressure that is delivered into the conduit
180 and to the fluid reservoir 164. The reduced pressure then communicates through the
reduced-pressure delivery conduit 126 to the tissue site 102. It should be appreciated that the
first linking interface 186 allows pump energy to be delivered to the pump head 154 without
any fluid communication between the pump control unit 110 and the canister unit 108.
Accordingly, contaminants in the canister unit 108 — whether gaseous or liquid — cannot reach
the pump control unit 110. The more highly-valued components may reside in the pump

control unit 110 and are protected from contamination. In one cmbodiment, the canister unit
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108 may be disposable such that fresh canister units may be used with the same pump control
unit 110 for ongoing applications.

[0059] In some embodiments, the second diaphragm 158 may be used with the second
linking interface 188 to generate reduced pressure. The second diaphragm 158 has a second
magnetic member 192 and works with the second linking interface 188 in a manner analogous
to the first diaphragm 156 and the first linking interface 186. In another embodiment, the
second diaphragm 158 may be provided to measure the pressure within the pump head 154.

[0060] In this latter cmbodiment, the displacement of the second diaphragm 158, and
particularly the second magnctic member 192, is sensed via the change in induction
experienced by the second electromagnet 150. Other techniques may be used for detecting
displacement of the second diaphragm 158. For example, the pump control unit 110 may
include an infrared sensor that sends an infrared signal onto the second diaphragm 158, and
particularly, without limitation, onto the face where the magnetic member 192 is or otherwise
would be. The infrared signal returns to the infrared sensor and the distance can be detected
and the displacement ascertained. In another example, the pump control unit 110 may include
a capacitance sensor and the second diaphragm 158 may include a plate that when moved
changes the capacitance detected by the capacitance sensor on the pump control unit 110. In
another embodiment, a ferrite material may be coupled to the second diaphragm 158. A Hall
Effect sensor in the pump control unit 110 may be used to sense a change in flux due to
movement of the ferrite that allows the displacement to be sensed.

[0061] In another embodiment, in addition to or in licu of measuring displacement of
the second diaphragm 158, the pump control unit 110 may have a sensor for determining
displacement of the first diaphragm 156 using analogous techniques. In this latter
embodiment, the reduced-pressure treatment device 106 may stop providing pump energy to
the first diaphragm 156 such that the reduced pressure in the pump head 154 acts on the first
diaphragm 156. The sensor may then measure the displacement of the first diaphragm 156.
The pressure in the pump head 154 may be determined using the displacement measurement.
When both diaphragms 156, 158 are used to measure reduced pressure, one diaphragm may be
used to measure the pressure in the pump head 154 and the other diaphragm used to measure
pressure at another location such as in a sampling conduit (not shown). The sampling conduit

may be associated with the reduced-pressure delivery conduit 126.
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[0062] Referring now primarily to FIGURES 5A-5C, a diagram is presented
illustrating how the first electromagnet 148, which may be a magnetic coil 149, interacts with
the first magnetic member 190 on the first diaphragm 156 and the pump chamber 160 to
produce reduced pressure. The first electromagnet 148 may be within the interior 144
(FIGURE 2) of the base portion 140 (FIGURE 2) and may have the cover 142 disposed
between the first electromagnet 148 and the first diaphragm 156. FIGURE SA shows the first
clectromagnet 148 in the un-encrgized position, or ncutral position. In FIGURE 5B, the first
clectromagnet 148 has been energized and provides an electromagnetic force that acts on the
first magnetic member 190. As such, the electromagnetic force urges the first magnetic
member 190 towards the first electromagnet 148 to a first position. FIGURE 5C shows the
electromagnetic force having been reversed such that the first electromagnet 148 urges the first
magnetic member 190 away from the first electromagnet 148 to a second position. It should
be appreciated that the volume (V) of the pump chamber 160 in the first position is greater
than the volume (V;) in the second position. Thus, fluid in the pump chamber 160 is removed
and then, as the first magnetic member 190 is urged back towards the first electromagnet 148,
a reduced pressure is created within the pump chamber 160. The reduced pressure remains in
the pump chamber 160 because fluid is not pulled back into the pump chamber 160 because of
the one-way valves 194.

[0063] Referring again primarily to FIGURE 1, in operation of the reduced-pressure
treatment system 100, the manifold 104 is disposed proximate the tissue site 102. The
manifold 104 and a portion of the patient’s epidermis 114 are covered with sealing member
120. The sealing member 120 is used to help form a fluid seal over the manifold 104 and the
tissue site 102. If not already installed, the reduced-pressure interface 124 is installed to
provide fluid access to the manifold 104. The reduced-pressure delivery conduit 126 is used
to fluidly couple the reduced-pressure interface 124 to the reduced-pressure treatment device
106.

[0064] Then the reduced-pressure treatment device 106 is activated. In some
embodiments, the reduced-pressure treatment device 106 may be activated using the user
interface device 136. As previously described, activation of the reduced-pressure treatment
device 106 energizes the first linking interface 186 and provides pump energy from the pump
control unit 110 to the pump head 154. The sccond linking interface 188 may also provide
pump encrgy from the pump control unit 110 to the pump head 154 and particularly the
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second diaphragm 158. The pump energy moves at least one diaphragm, ¢.g., the first
diaphragm 156, and develops reduced pressure as previously described. Throughout the
operation or at intervals the pressure in the pump head 154 or at the tissue site 102 may be
determined by sensing displacement of the diaphragms 156, 158 as previously described.

[0065] Referring now primarily to FIGURE 6, another illustrative, non-limiting
embodiment of a reduced-pressure treatment device 206 is presented. The reduced-pressure
treatment device 206 is analogous to the reduced-pressure treatment device 106 of FIGURE 4
except that a pump head 254 operates on fluids directly returning from a reduced-pressure
delivery conduit 226 that arc then delivered by a conduit 280 to a fluid reservoir 264. As in
the embodiment of FIGURE 4, the reduced-pressure treatment device 206 includes a pump
control unit 210 and a canister unit 208. The pump control unit 210 may include controls or a
user interface device 236, a power subsystem 278, a control device 252, a first electromagnet
248, and a second electromagnet 250 that are analogous to the user interface device 136, the
power subsystem 178, the control device 152, the first electromagnet 148, and the second
electromagnet 150, respectively, of FIGURE 4.

[0066] The canister unit 208 includes the pump head 254. The pump head 254
includes a first diaphragm 256 and a second diaphragm 258 that may have a first magnetic
member 290 and a second magnetic member 292, respectively. The pump head 254 may
include a valve assembly 284 that operates in conjunction with the first diaphragm 256 to
produce reduced pressure. The first diaphragm 256 acts directly on fluids delivered from the
reduced-pressure delivery conduit 226. The canister unit 208 may further include a vent
conduit 296 that vents gas from the wound, e.g. the wound 112 of FIGURE 1, to an exterior of
the reduced-pressure treatment device 206. A filter 298 may be added to the vent conduit 296
to prevent liquids and odor from exiting the canister unit 208.

[0067] In operation, pump energy is supplied from the first electromagnet 248 to the
first diaphragm 256 by a first linking interface 286. The pump energy moves the first
diaphragm 256 and creates reduced pressure. The first linking interface 286 includes the first
electromagnet 248 and the first magnetic member 290 on the first diaphragm 256. The first
linking interface 286 may further monitor pressure in the canister unit 208 by sensing
displacement as previously described. Similarly, a second linking interface 288 includes the
second clectromagnet 250 and the sccond magnetic member 292 on the sccond diaphragm 258

for monitoring pressurc at the tissue site 102, ¢.g., the wound 112 of FIGURE 1.
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[0068] Referring still primarily to FIGURE 6, but in regard to an alternative illustrative
embodiment, the linking interfaces 286, 288 may be a mechanical link. In this illustrative
embodiment, the first linking interface 286 may include the first electromagnet 248, a first
mechanical actuator (not explicitly shown), and the first diaphragm 256. The first
electromagnet 248 receives a first end (proximal end) of a first mechanical actuator (not
explicitly shown) and the first diaphragm 256 receives a second, opposing end (distal end) of
the first mechanical actuator. When energized, the first electromagnet 248 moves the first
mcchanical actuator, and the first mechanical actuator in turn moves the first diaphragm 256.
The first clectromagnet 248 may monitor the pressurc in the canister unit 208 by measuring
the position of the first diaphragm 256. Similarly, the second linking interface 288 may
include the second electromagnet 250, a second mechanical actuator (not explicitly shown),
and the second diaphragm 258. The second linking interface 288 may move the second
diaphragm 258 to produce reduced pressure. In addition or alternatively, the second
electromagnet 250 may monitor the pressure level in the reduced-pressure delivery conduit
226 by measuring the position of the second diaphragm 258 via the second mechanical
actuator. The first and second mechanical actuators may optionally include hydraulic fluids.
Thus, the first and second linking interfaces 286, 288 operate to move the first and second
diaphragms 256, 258, respectively, while remaining fluidly isolated from any of the fluid paths
within the canister unit 208.

[0069] Referring now primarily to FIGURE 7, another illustrative, non-limiting
embodiment of a reduced-pressure treatment device 306 is presented. The reduced-pressure
treatment device 306 is analogous in most respects to the reduced-pressure treatment device
106 in FIGURE 4. For example, the reduced-pressure treatment device 306 includes a canister
unit 308 and a pump control unit 310. The pump control unit 310 may include controls or a
user interface device 336, which is analogous to the user interface device 136 of FIGURE 2.
The pump control unit 310 further includes a power subsystem 378. The power subsystem
378 and the user interface device 336 may be electronically coupled to a control device 352.
In this illustrative embodiment, the pump control unit 310 further includes a first pump 353
and may further include a valve assembly 355. The first pump 353, alone or in conjunction
with the valve assembly 355, provides positive or reduced pressure through a first conduit 357
to a first diaphragm 356 in order to causc the first diaphragm 356 to move. Similarly, a

sccond conduit 359 may provide positive or reduced pressurc to a sccond diaphragm 358.
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[0070] The canister unit 308 includes a pump head 354, or second pump, that includes
the first and second diaphragms 356, 358. A second valve assembly 384 may be included with
the pump head 354. The first diaphragm 356, alone or with the second valve assembly 384,
operates under the influence of pump energy to produce reduced pressure that is delivered to a
conduit 380 and subsequently to a fluid reservoir 364. The conduit 380 may include one or
more filters 382, such as a hydrophobic filter. The reduced pressure in the fluid reservoir 364
is delivered to a reduced-pressure delivery conduit 326. The canister unit 308 may further
includc a vent conduit 396 that vents gas from the tissue site, such as the wound 112 of
FIGURE 1, to an cxtcrior of the reduced-pressure treatment device 306.

[0071] In the reduced-pressure treatment device 306, the first conduit 357 forms a
portion of a first linking interface 386. The first linking interface 386 further includes the first
pump 353 (and optionally the valve assembly 355) and the first diaphragm 356. The first
linking interface 386 may include a first pressure detector (not shown). Thus, positive
pressure or reduced pressure generated by the first pump 353 is communicated to the first
diaphragm 356 and constitutes pump energy that may be used to develop reduced pressure in
the pump head 354. Pressure within the canister unit 308 may be monitored using the first
pressure detector (not shown) by measuring the position of the first diaphragm 356. Similarly,
the second conduit 359 makes up a portion of a second linking interface 388. The second
linking interface 388 also includes the first pump 353 (and optionally the valve assembly 355),
the second diaphragm 358, and a second pressure detector (not shown). Pressure at the
wound, ¢.g., the wound 112 of FIGURE 1, may be monitored using the second pressure
detector (not shown) by measuring the position of the second diaphragm 358.

[0072] The first and second linking interfaces 386 and 388, provide a pneumatic
coupling between the pump control unit 310 and the canister unit 308. The first pump 353
may be run at a constant load point and may further include a reservoir between the first pump
353 and the valve assembly 355. The first pump 353 can switch back and forth between
ambient and higher pressure. In an alternative illustrative embodiment, the first pump 353
may be replaced with a compressed gas vessel and a compressed gas may be provided to the
first diaphragm 356 to provide the pump energy to develop reduced pressure in the pump head
354. (It should be noted that the first conduit 357 provides pump energy to the pump head

354, but remains fluidly isolated from the contaminated fluid paths of the canister unit 308.)

20



10

15

20

25

30

WO 2011/146532 PCT/US2011/036878

[0073] Referring now primarily to FIGURE 8, another illustrative, non-limiting
embodiment of a reduced-pressure treatment device 406 that is analogous in most respects to
the reduced-pressure treatment device 106 of FIGURES 1-6 is presented. The reduced-
pressure treatment device 406 includes a canister unit 408 and a pump control unit 410. The
pump control unit 410 may include controls or a user interface device 436, a power subsystem
478, and a control device 452. As before, the user enters data or desired settings on the user
interface device 436. The power subsystem 478 provides power to the control device 452, In
this illustrative cmbodiment, the control device 452 further includes a piczoclectric controller
and driver unit 461.

[0074] The piezoelectric controller and driver unit 461 is electrically coupled by a first
electrical coupling 457 to a first piezoelectric member 463, which is part of or coupled to a
first diaphragm 456. Similarly, a second electrical conduit 459 couples the piezoelectric
controller and driver unit 461 to a second piczoelectric member 465, which is part of or
coupled to second diaphragm 458. Thus, a first linking interface 486 includes the
piczoelectric controller and driver unit 461, the first electrical coupling 457, a first pressure
detector (not shown), and the first piezoelectric member 463. Pump energy may be delivered
through the first linking interface 486 to the first diaphragm 456. Pressure within the canister
unit 408 may further be monitored by measuring the position of the first diaphragm 456 using
the first pressure detector (not shown). A second linking interface 488 includes the
piezoelectric controller and driver unit 461, the second electrical coupling 459, a second
pressure detector (not shown), and the second piezoelectric member 465. Pressure in a
reduced-pressure delivery conduit 426 may be monitored by the piezoelectric controller and
driver unit 461 by measuring the position of the second diaphragm 458, via the second
pressure detector (not shown). The first diaphragm 456 works within a pump head 454 to
produce reduced pressure that is delivered by a conduit 480 to a fluid reservoir 464. The
conduit 480 may include one or more filters 482, such as a hydrophobic filter. The reduced
pressure delivered into the fluid reservoir 464 communicates reduced pressure to the reduced-
pressure delivery conduit 426.

[0075] In operation, the control device 452 and the piezoelectric controller and driver
unit 461 provide a first piczoelectric control signal that is delivered by the first electrical
coupling 457 to the first piczoclectric member 463. The first piczoclectric member 463, when

energized, causcs movement of the first diaphragm 456. The movement of the first diaphragm
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456 and the pump head 454 develops reduced pressure that is delivered to the conduit 480. A
valve assembly 484 may be included within the pump head 454 to help produce the reduced
pressure. The canister unit 408 may further include a vent conduit 496 that vents gas from a
wound, such as the wound 112 of FIGURE 1, to an exterior of the reduced-pressure treatment
device 406.

[0076] In another illustrative, non-limiting embodiment (not shown) that is analogous
in most respects to the reduced-pressure treatment device 106 of FIGURES 1-4, a reduced-
pressure treatment device is presented that includes a pump control unit and a canister unit.
The pump control unit may includc a uscr interface device, a power subsystem, and a control
device. The user interface device and the power subsystem may be electronically coupled to
the control device. The pump control unit may further include one or more laser lights. The
canister unit includes a pump head that may have one or more diaphragms that correspond to
the one or more laser lights. In operation, pump energy is supplied to the one or more
diaphragms by one or more linking interfaces.

[0077] In this embodiment, the linking interface include the laser light and the
diaphragm. The linking interface is operable to deform the diaphragm via laser light to create
a pumping action within the pump head to generate reduced pressure. In this illustrative
embodiment, the one or more diaphragms may be thermo-reactive diaphragms that may be
made from spectra-absorbent polymers that absorb light and which are treated with conductive
materials that may help dissipate heat generated by the laser light. The thermo-reactive
diaphragms are operable to deform under the application of laser light. In another illustrative
embodiment, the one or more diaphragms may be made from a flexible material capable of
absorbing a defined wavelength of light to undergo a change in crystalline morphology that
changes the density of the material thereby changing the shape of the diaphragm; i.e., the
flexible material is operable to deform under the application of laser light.

[0078] In view of the foregoing illustrative, non-limiting embodiments of FIGURES 1-
8, it should be clear that a linking interface is any arrangement for providing energy from the
pump control unit to the pump head while keeping the pump control unit fluidly separate or
isolated from the potentially contaminated portion of the pump head. In many instances, the
linking interface involves using a magnetic field. Other embodiments of the linking interface
include using a pneumatic link that moves the diaphragm, using a mechanical actuator that

goes between the pump control unit and pump head (on an isolated side of the diaphragm),
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using laser light as presented in the previous paragraph, and using a piezoelectric member to
move the diaphragm.

[0079] Referring now primarily to FIGURES 9-12 and initially to FIGURE 9, a fluid
collection system or subsystem 500 for use with a patient undergoing reduced pressure
treatment is presented. The fluid collection system 500 includes a canister body 502 formed
with a fluid reservoir 504. A reduced-pressure delivery conduit 506, or conduit, delivers a
fluid 508 from a paticnt to the canister body 502. The reduced-pressure delivery conduit 506
is in fluid communication with the fluid rescrvoir 504 of the canister body 502. An aperturce
510 may bec formed in the canister body 502 to allow the fluid 508 to be communicated to the
fluid reservoir 504. One or more modules, ¢.g., a pump 512, pump control electronics 514,
and power unit 516, are associated with the canister body 502.

[0080] The pump 512, pump control electronics 514, and power unit 516 may be
disposed within a separate compartment of the canister body 502 or in some illustrative
embodiments may be in a separate unit connected to the canister body 502. The pump 512,
pump control electronics 514, and power unit 516 may be individual modules 515 or may be
coupled in various permutations to form larger modules 515 or units. For example, as shown
in FIGURE 10, the pump control electronics 514 and power unit 516 may be coupled as a
module 515 that is a power-and-control unit 518. As another example, FIGURE 12 shows a
module 515 formed with the pump 512 and the power-and-control unit 518.

[0081] A hydrophobic filter 520 may help safeguard the pump 512 with respect to
fluid entry. The pump 512 may be any device for creating reduced pressure. The pump
control electronics 514 may be any device or devices for controlling the pump 512. The pump
control electronics 514 may be, without limitation, a printed wire assembly (PWA) or an
application specific integrated circuit (ASIC) or other control unit.

[0082] In operation of the fluid collection system 500, the control electronics 514 may
be activated by a user interface (not shown) such that power from the power unit 516 is used
to activate the pump 512. The activated pump 512 creates a reduced pressure that is delivered
through the filter 520 into the fluid reservoir 504. Exhaust may exit the pump 512 through an
exhaust outlet 522 as shown in FIGURE 9. The reduced pressure within the fluid reservoir
504 is communicated to the reduced-pressure delivery conduit 506, which is coupled to a fluid
receptor (not shown) at the patient. The reduced pressure causes a fluid 508 to be received

into the fluid receptor and to flow through the reduced-pressure delivery conduit 506 to the
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fluid reservoir 504. The fluid receptor may be any device or subsystem for removing fluids
from a patient. For example, without limitation, the fluid receptor may be a suction system
used in an open body cavity or a manifold, sealing member, and reduced-pressure interface as
shown in FIGURE 1.

[0083] When desired, one or more modules 515, e.g., the pump 512, the pump control
electronics 514, or the power unit 516 or a combination thereof, may be removed. For
example, FIGURE 10 shows the power-and-control unit 518 removed from the canister body
502. After removal, the power-and-control unit 518 may be reconditioned for reuse. Easy
removal of the modules 515 facilitates recycling, and recycling of one or more of the modules
515 may be particularly advantageous since they are often the more relatively expensive items
of the fluid collection system 500.

[0084] After removing the power-and-control unit 518 or other module 515, the fluid
reservoir 504 and other remaining aspects of the canister body 502 may be discarded. In
FIGURE 11, only the power unit 516 is removed. In FIGURE 12, a module 515 that includes
the pump 512 and the power-and-control unit 518 has been removed. Whatever components
or modules 515 are removed, the modules 515 or components are preferably reconditioned and
reused with a new canister body (not shown) and any other necessary components. The
modules 515 may be releaseably secured to the canister body 502 in a manner that facilitates
relatively easy removal by the user. For example, a module 515 may use a snap fit or have
only one or two fasteners holding the module 515 to the canister body 502. As additional non-
limiting examples, the modules 515 may be retained by a low tack adhesive or an adhesive
tape that secures one or more modules 515 to the canister body 502.

[0085] Once removed, the modules 515 may be reconditioned for reuse. For example,
the modules 515 may be shipped to a recycling center where the modules 515 are
reconditioned. It is typically preferable to ship the modules 515 without any substantial
biological waste on or in the modules 515. Because the fluid reservoir 504 of the canister
body 502 contains biological waste after use, the canister body 502 should not be shipped by
routine shipping to a recycling center. The canister body 502 should be handled as a
bichazard or treated initially on site. Moreover, at least one safeguard against inadvertently
shipping the canister body 502 is desirable.

[0086] Referring now primarily to FIGURES 13-15, as a safeguard to prevent a uscr
from inadvertently shipping the fluid reservoir 504, a fitted shipping receptacle 524 is used
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that is sized and configured to allow only the desired components or modules 515 to enter the
fitted receptacle 524. Put differently, the fitted shipping receptacle 524 disallows the fluid
reservoir 504 and the associated portions of the canister body 502 from entering the fitted
shipping receptacle 524.

[0087] For example, referring now primarily to FIGURE 13, the fitted shipping
receptacle 524 may be a waterproof, cushioned shipping envelope 526 with an opening 528
large enough to receive an aceeptable component or module 515, ¢.g. power-and-control unit
518, but small enough to prevent the canister body 502 from entering. The cushioned shipping
envelope 526 includes cushioning members 529. The cushioned shipping envelope 526 has a
first panel 530 and a second panel 532 that are sealed on a first seam 534 and a second seam
536. After inserting the module(s) 515 into the opening 528, the opening 528 is sealed and the
module(s) therein may be shipped to the recycling center.

[0088] Referring now primarily to FIGURES 14A and 14B, another illustrative, non-
limiting embodiment of a fitted shipping receptacle 524 is presented. The fitted shipping
receptacle 524 is shown in an unassembled positioned with two members: a first member 538
shown in FIGURE 14A and a second member 540 shown in FIGURE 14B. The two members
538, 540 are joined as suggested to form the fitted shipping receptacle 524. The fitted
shipping receptacle 524 is sized and configured to allow only the desired components or
modules 515 of a fluid collection system to be shipped. Without the use of obvious force, the
canister body 502 or the fluid reservoir 504 will not fit in the fitted shipping receptacle 524.
The members 538 and 540 may be made, for example, from a Styrofoam material or a
polymer or any other suitable semi-rigid material.

[0089] In one illustrative, non-limiting embodiment, the first member 538 has a first
fitted projecting portion 542 that has a first cavity 543. The first cavity 543 is sized and
configured to receive at least a portion of the desired components or modules 515, ¢.g., the
pump control electronics 514 and power unit 516. The first fitted projecting portion 542 may
deform to receive the module(s) 515 in the first cavity 543. At least a portion of the module(s)
515 may be secured in the first cavity 543 by an interference fit.

[0090] Likewise, the second member 540 has a second fitted projecting portion 544
with a second cavity 545 that is also sized and configured to receive at least a portion of the

module(s) 515. The sccond fitted projecting portion 542 may deform to reccive the module(s)
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515 in the second cavity 545. At least a portion of the module(s) 515 may be secured in the
second cavity 545 by an interference fit.

[0091] A perimeter 546 of the first member 538 is sized and configured to mate with a
perimeter 548 of the second member 540 to form thereby the assembled, fitted shipping
receptacle 524. The fitted shipping receptacle 524 is sized and configured to receive the
designated components or modules 515 to be shipped. The fitted shipping receptacle 524 is
also sized and configured not to close properly with the canister body 502 disposed between
the first member 538 and second member 540. The members 538, 540 may be combined and
scaled at the perimcters 546, 548 to form the assembled, fitted shipping receptacle 524. For
example, the perimeters 546, 548 may be taped, glued, bonded, or otherwise attached. Once
loaded with the components or modules 515, the assembled, fitted shipping receptacle 524
may be shipped to a recycling center for reconditioning.

[0092] Referring now primarily to FIGURE 15, another illustrative, non-limiting
embodiment of a fitted shipping receptacle 524 is presented for use with a module 515 or unit
550. The fitted shipping receptacle 524 includes a first member 538 having a first cavity (not
explicitly shown) and a second member 540 with a second cavity 537. In this illustrative
embodiment, the unit 550 includes a pump 512 or aspects of a pump, such as a first
electromagnet 552, control device or pump control electronics 514, and power unit 516. The
unit 550 may also include a user interface 554. The unit 550 has a unit housing 556. The first
member 538 and second member 540 are sized and configured to receive the unit housing 566
and form an interference fit to secure the unit 550 for shipping. It should be noted that if a
canister or fluid reservoir was attached to the unit 550, the unit 550 would not fit into the fitted
shipping receptacle 524.

[0093] After the unit 550 is used with a canister unit, ¢.g., the canister unit 108 in
FIGURES 2 and 3, the unit 550 is removed, and the unit 550 is placed in between the first
member 538 and second member 540. The members 538, 540 are mated to form the fitted
shipping receptacle 524. With the unit 550 secured within the fitted shipping receptacle 524,
the two members 538 and 540 may be sealed or coupled. The two members 538, 540 may be
taped, glued, bonded, or otherwise attached. The fitted shipping receptacle 524 may then be
sent to a recycling center for reconditioning of the module 515. After reconditioning, the unit

550 may be used with another canister unit.
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[0094] Referring now primarily to FIGURE 16, a fluid collection system 600 for use
with a patient undergoing reduced pressure treatment is presented. The fluid collection system
600 includes a canister unit 602 that includes a fluid reservoir 604. A reduced-pressure
delivery conduit 606 delivers fluids from the patient (not shown) to the fluid reservoir 604.
The fluids removed and then delivered through reduced-pressure delivery conduit 606 may be
from a wound or from a body cavity, such as abdomen, or other location.

[0095] The canister unit 602 may be formed by combining two thermoplastic parts.
The two thermoplastic parts may be joined and welded together to form the canister unit 602.
The canister unit 602 may also be formed by blow molding. Injection molded foam may be
blown into a mold to form the canister unit 602. The portion of the foam that first contacts the
mold may form an exterior skin with closed cells. The foam that fills the interior portion may
have open cells that form a fluid reservoir or volume that is capable of receiving fluids. An
integrated filter 620 may be included in the canister unit 602. The integrated filter 620 may be
made from sintered polymer. The integrated filter 620 may communicate fluid at any
orientation.

[0096] The fluid collection system 600 also includes a pump control unit 608 that
typically includes a pump 610, a pump control 612 (or pump control electronics 612), and a
power unit 614. The pump 610 may be any pump adequate for producing reduced pressure
that is delivered to a conduit 616. For example, the pump 610 may be a micro pump, such as a
piezoelectric pump, other non-motor pump, or a motor-driven pump. If a micro pump is used,
a rapid evacuation port may be added to the canister unit 602 to allow an integrated hospital
suction source to be used temporarily to quickly evacuate the fluid reservoir 604 and aspects
of the wound dressing. If a piezoelectric pump is used, the piezoelectric pump may be used at
different frequencies as a buzzer or vibrating alert system for the fluid collection system 600.
A hydrophobic filter 618 may be provided on the conduit 616 to protect the pump 610 from
any liquids that might be introduced into the conduit 616. Similarly, a hydrophobic filter 620
may be inctuded on a conduit 622. The conduits 616 and 622 are fluidly coupled and may also
be physically coupled by a connection member 624,

[0097] The connection member 624 may fluidly and physically couple the pump
control unit 608 and the canister unit 602. The connection member 624 is operable to
sclectively secure the pump control unit 608 and canister unit 602 in rclative positions. The

conncction member 624 is also operable to allow separation of the pump control unit 608 and
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the canister unit 602 when desired. For example, in one illustrative, non-limiting embodiment,
the connection member 624 may be a peg member, ¢.g., a push-on-and-twist-off type. With
such a connection member 624, the pump control unit 608 may be attached or coupled to the
canister unit 602 by moving the connection member 624 together with the conduits 616 and
622 so that a coupling is formed. For example, the coupling may be formed by an outwardly
biased indention hitting a groove to accomplish a secure lock. Seals on the connection
member 624 may provide a fluid scal between the conduits 616, 622 and the connection
member 624. The connection member 624 may be formed with a tapered shape that mates
with a conduit and forms a scal. The connection member 624 may also be coupled by using a
scaling component, ¢.g., an O ring or other flexible element between the connection member
624 and a conduit. The sealing component may be on the pump control unit 608 or on the
connection member 624 before coupling.

[0098] When desired, the pump control unit 608 may be separated or uncoupled from
the canister unit 602 by pressing a portion of the connection member 624 or twisting and
breaking the connection member 624. In one illustrative, non-limiting embodiment,
separating the connection member 624 causes both ends of the conduits 616 and 622 to
automatically seal. The separated pump control unit 608 may be placed in a fitted shipping
receptacle, e.g., the fitted shipping receptacle 524 of FIG. 13, and shipped to a recycling center
for reconditioning. After reconditioning, the pump control unit 608 may be used with a new
canister unit 602.

[0099] Referring now primarily to FIGURE 17, another illustrative, non-limiting
embodiment of a fluid collection system 600 is presented. The fluid collection system 600
includes a canister unit 602 and a pump control unit 608. The fluid collection system 600 of
FIGURE 17 is analogous to the fluid control system 600 of FIGURE 16 in most respects.
Thus, a reduced-pressure delivery conduit 606 delivers fluids from a patient to the canister unit
602 and into a fluid reservoir (not shown, but analogous to fluid reservoir 604 in FIGURE 16).
The pump control unit 608 may be at least partially secured to the canister unit 602 in this
embodiment by a swivel connection 626. In this illustrative, non-limiting embodiment, the
connection member 624 may be two snap tabs 628. The conduit (analogous to conduits 616
and 622) between the pump control unit 608 and the canister unit 602 may be located within

the snap tabs 628 or may be separatc from the snap tabs 628.

28



10

15

20

25

30

WO 2011/146532 PCT/US2011/036878

[0100] In operation, according to one illustrative, non-limiting embodiment, the fluid
collection system 600 is provided with the pump control unit 608 and canister unit 602 pre-
assembled and ready for use. After use, the pump control unit 608 may be twisted about the
swivel connection 626, causing the snap tabs 628 to either break or release. A simple tool or
other item, such as a coin, may be used to provide leverage to snap the snap tabs 628. When
the snap tabs 628 break, an inoperable portion of the snap tab 628 may be left in the canister
unit 602. The remaining portion of the snap tab 628 may prevent the canister unit 602 from
being reused inadvertently. After breaking the snap tabs 628, the pump control unit 608 may
be lifted vertically off of the swivel connection 626. The pump control unit 608 may be
swiveled approximately 45 degrees with respect to the canister unit 602 before lifting. Once
removed, the pump control unit 608 may be placed in a fitted shipping receptacle and sent to a
recycling center for reconditioning and subsequent re-use with a fresh canister unit 602.

[0101] The fluid reservoirs, e.g., fluid reservoir 164, 504, 604, herein may be filled
with various stabilizing options to reduce the possibility of spillage in the event of a canister
failure. For example, without limitation, the following may be used: wicking materials that
do not alter the phase of liquids and yet that minimize their mobility; isolyzer sachets and
isolyzer scatter coated materials; and oliophillic compounds and coagulants coated onto inert,
wicking or isolyzing substrates or the internal surfaces of the canister. These stabilizing
options may be accomplished using multi-part molding systems with plasma treatments or
other techniques.

[0102] Reduced-pressure canisters and methods for recycling are disclosed herein. In
one instance, a method for performing multiple reduced pressure treatments on one or more
patients includes providing a reduced-pressure treatment system that includes a first canister
body, a fluid reservoir, and one or more modules, such as a pump control module. The
method involves using the reduced-pressure system and then removing one or more modules
and placing the one or more modules in fitted shipping receptacle that disallows shipping of
the fluid reservoir. The one or more modules may be reconditioned and coupled to a second
canister body. Other systems and methods are disclosed.

[0103] Although the present invention and its advantages have been disclosed in the
context of certain illustrative, non-limiting embodiments, it should be understood that various
changes, substitutions, permutations, and alterations can be made without departing from the

scope of the invention as defined by the appended claims. It will be appreciated that any
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feature that is described in connection to any one embodiment may also be applicable to any
other embodiment. For example, the canister unit 602 of FIGURES 16 and 17 may be formed
with a windowed segment to the fluid reservoir 604 that may be covered with the membrane
170 of FIGURE 2, i.¢., an ultra high moisture-vapor transmission ratio (MVTR) membrane
that allows water vapor to pass.

[0104] It will be understood that the benefits and advantages described above may
relate to one embodiment or may relate to several embodiments. It will further be understood
that reference to “an” item refers to one or more of those items.

[0105] The steps of the methods described herein may be carried out in any suitable
order, or simultancously where appropriate.

[0106] Where appropriate, aspects of any of the embodiments described above may be
combined with aspects of any of the other embodiments described to form further examples
having comparable or different properties and addressing the same or different problems.

[0107] It will be understood that the above description of preferred embodiments is
given by way of example only and that various modifications may be made by those skilled in
the art. The above specification, examples and data provide a complete description of the
structure and use of exemplary embodiments of the invention. Although various embodiments
of the invention have been described above with a certain degree of particularity, or with
reference to one or more individual embodiments, those skilled in the art could make
numerous alterations to the disclosed embodiments without departing from the scope of the

claims.
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CLAIMS

Claim 1. A method for performing multiple reduced pressure treatments, the method
comprising:
providing a reduced-pressure treatment system comprising:
a canister body formed with a fluid reservoir,
a conduit fluidly coupled to the fluid reservoir for delivering fluids to the fluid
reservoir, and
a module removably coupled to the canister body, the module configured to
move fluid through the conduit into the fluid reservoir;
providing a fitted shipping receptacle sized and configured to receive the module;
using the reduced-pressure treatment system to remove fluids;
removing the module from the canister body after use;
placing the module in the fitted shipping receptacle; and
shipping the module;
wherein the fitted shipping receptacle is sized and configured to prevent the canister

body from being inserted into the fitted shipping receptacle.

Claim 2. The method of claim 1, wherein the canister body comprises a first canister
body, the method further comprising:
reconditioning the module; and

removably coupling the module to a second canister body.

Claim 3. A fluid collection system for use with patients undergoing reduced pressure
treatment, the system comprising:
a canister body formed with a fluid reservoir;
a conduit fluidly coupled to the fluid reservoir for delivering fluids to the fluid
reservoir from the patient;
a module removably coupled to the canister body, the module configured to
move fluid through the conduit into the fluid reservoir; and
a fitted shipping receptacle sized and configured for receiving and securing the

module during shipment;
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wherein the fitted shipping receptacle is sized and configured to prevent the

canister body from being inserted into the fitted shipping receptacle.

Claim 4. The method of any of claim 1 or claim 2, wherein the reduced pressure
treatment system further comprises a pump attached to the canister body and operable to
develop a reduced pressure within the fluid reservoir, and the module comprises a control unit

for controlling the pump.

Claim 5. The method of any of claim 1 or claim 2, wherein the reduced pressure
treatment system further comprises a pump attached to the canister body and operable to
develop a reduced pressure within the fluid reservoir, and the module comprises a power unit

for activating the pump.

Claim 6. The method of claim 1 or claim 2, wherein the reduced pressure treatment
system further comprises a pump attached to the canister body and operable to develop a
reduced pressure within the fluid reservoir, and the module comprises a power-and-control unit

for activating and controlling the pump.

Claim 7. The method of claim 1 or claim 2, wherein the module comprises a pump for

generating reduced pressure.

Claim 8. The method of claim 1 or claim 2, wherein the module comprises a pump for

generating reduced pressure and a power-and-control unit for activating and controlling the

pump.

Claim 9. The method of claim 1 or claim 2, wherein the reduced-pressure treatment
system further comprises a connection member coupling the module to the canister body, the
module comprising a pump for generating reduced pressure, a control unit for controlling the
pump, and a power unit for activating the pump, the method further comprising:
disconnecting the connection member such that the module is separated from the
canister body; and

disposing of the canister body.
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Claim 10. The system of claim 3, wherein the reduced pressure treatment system further
comprises a pump attached to the canister body and operable to develop a reduced pressure

within the fluid reservoir, and the module comprises a control unit for controlling the pump.

Claim 11. The system of claim 3, wherein the reduced pressure treatment system further
comprises a pump attached to the canister body and operable to develop a reduced pressure

within the fluid reservoir, and the module comprises a power unit for activating the pump.

Claim 12. The system of claim 3, wherein the reduced pressure treatment system further
comprises a pump attached to the canister body and operable to develop a reduced pressure
within the fluid reservoir, and the module comprises a power-and-control unit for activating

and controlling the pump.

Claim 13. The system of claim 3, wherein the module comprises a pump for generating

reduced pressure.

Claim 14. The system of claim 3, wherein the module comprises a pump for generating

reduced pressure and a power-and-control unit for activating and controlling the pump.

Claim 15. The system of claim 3, further comprising:
a connection member; and
the module removably coupled by the connection member to the canister body, wherein
the module comprises a pump for generating reduced pressure, a control unit for
controlling the pump, and a power unit for activating the pump;
wherein the connection member is operable to secure the module and the canister body
in relative positions and to facilitate separation of the module and the canister

body when desired.

Claim 16. The system of claim 15, wherein the pump is a micro-pump, and the control

unit comprises electronics for controlling the pump.
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