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700 with fluid instillation therapy and, more specifically, scheduling and control-
4 ling both the negative pressure therapy and the fluid instillation therapy are de-
scribed. The method may comprise applying negative pressure to the dressing
725 based on an initial therapy configuration, and monitoring negative pressure pa-
rameters associated with the application of negative pressure to the dressing to
identify negative pressure alarm conditions. The method may further comprise
applying instillation fluid to the dressing based on the initial therapy configura-
tion, and monitoring instillation parameters associated with the application of
instillation fluid to the dressing to identify instillation alarm conditions. Both
may include modifying the initial therapy configuration to generate a modified
No therapy configuration in response to the negative pressure and instillation alarm
conditions identified.
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SYSTEMS AND METHODS FOR SCHEDULING AND CONTROLLING WOUND
THERAPY

RELATED APPLICATIONS
[0001] The present application claims priority to U.S. Provisional Patent Application
No. 62/727,403, entitled “Systems and Methods for Scheduling and Controlling Wound
Therapy,” filed September 5, 2018, which is incorporated herein by reference for all

purposes.

TECHNICAL FIELD
[0002] The invention set forth in the appended claims relates generally to tissue
treatment systems and more particularly, but without limitation, to systems and methods for
providing negative-pressure therapy with fluid instillation therapy and, more specifically,
scheduling and controlling both the negative pressure therapy and the fluid instillation

therapy.
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BACKGROUND

[0003] Clinical studies and practice have shown that reducing pressure in proximity
to a tissue site can augment and accelerate growth of new tissue at the tissue site. The
applications of this phenomenon are numerous, but it has proven particularly advantageous
for treating wounds. Regardless of the etiology of a wound, whether trauma, surgery, or
another cause, proper care of the wound is important to the outcome. Treatment of wounds
or other tissue with reduced pressure may be commonly referred to as "negative-pressure
therapy,” but is also known by other names, including "negative-pressure wound therapy,"
"reduced-pressure therapy,” "vacuum therapy,” "vacuum-assisted closure," and "topical
negative-pressure,” for example. Negative-pressure therapy may provide a number of
benefits, including migration of epithelial and subcutaneous tissues, improved blood flow,
and micro-deformation of tissue at a wound site. Together, these benefits can increase
development of granulation tissue and reduce healing times.

[0004] There is also widespread acceptance that cleansing a tissue site can be highly
beneficial for new tissue growth. For example, a wound or a cavity can be washed out with a
liquid solution for therapeutic purposes. These practices are commonly referred to as
"irrigation” and "lavage" respectively. "Instillation” is another practice that generally refers
to a process of slowly introducing fluid to a tissue site and leaving the fluid for a prescribed
period of time before removing the fluid. For example, instillation of topical treatment
solutions over a wound bed can be combined with negative-pressure therapy to further
promote wound healing by loosening soluble contaminants in a wound bed and removing
infectious material. As a result, soluble bacterial burden can be decreased, contaminants
removed, and the wound cleansed.

[0005] While the clinical benefits of negative-pressure therapy and/or instillation
therapy are widely known, improvements to therapy systems, components, and processes

may benefit healthcare providers and patients.
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BRIEF SUMMARY

[0006] New and useful systems, apparatuses, and methods for scheduling and
controlling both negative pressure therapy and fluid instillation therapy in a negative-pressure
therapy environment are set forth in the appended claims. Illustrative embodiments are also
provided to enable a person skilled in the art to make and use the claimed subject matter.

[0007] More specifically, a method for using a therapy device for providing negative-
pressure therapy and instillation therapy to a dressing is described. The method may comprise
coupling a source of negative pressure and a source of instillation fluid to the dressing. The
method may further comprise applying negative pressure to the dressing based on an initial
therapy configuration, monitoring negative pressure parameters associated with the
application of negative pressure to the dressing to identify negative pressure alarm
conditions, and modifying the initial therapy configuration to generate a modified therapy
configuration in response to negative pressure alarm conditions identified. The method may
further comprise applying instillation fluid to the dressing based on the initial therapy
configuration, monitoring instillation parameters associated with the application of
instillation fluid to the dressing to identify instillation alarm conditions, and modifying the
initial therapy configuration to generate a modified therapy configuration in response to
instillation alarm conditions identified.

[0008] In some embodiments, the initial therapy configuration may comprise therapy
settings selected from a group of negative pressure therapy settings including identification of
a therapy device, a target pressure, a therapeutic range, a pressure control mode, and a cycle
time. In some other embodiments, the initial therapy configuration may comprise therapy
settings selected from a group of instillation therapy settings including identification of an
instillation fluid, a fill volume, a dwell time, a fluid pressure, and a negative
pressure/instillation ratio. In yet other embodiments, the initial therapy configuration may
comprise therapy settings selected from a group of scheduling therapy settings including a
daily regimen, a weekday regimen, and a weekend regimen for applying negative pressure
and instillation fluid.

[0009] In some embodiments, the method may further comprise providing corrective
action in response to identification of a negative pressure alarm condition prior to modifying
the initial therapy configuration. In some other embodiments, the method may also comprise
providing corrective action in response to identification of an instillation alarm condition

prior to modifying the initial therapy configuration. In some embodiments, the method may
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further comprise encoding the initial therapy configuration to be stored on a code that is
machine-readable, wherein the code is adaptable to be modified. Such method may further
comprise printing the code on a label associated with the therapy device or a package
associated with disposals used with the therapy device. In some embodiments, such method
may further comprise transferring the code to the therapy device from a wireless mobile
device.

[0010] Additionally, a therapy system for providing negative-pressure therapy and
instillation therapy to a dressing is described. The therapy system may comprise a source of
instillation fluid adapted to be coupled to the dressing for providing instillation fluid to the
dressing, and a source of negative pressure adapted to be coupled to the dressing for
providing negative pressure to the dressing based on an initial therapy configuration. The
therapy system may further comprise negative pressure sensors configured to monitor
negative pressure parameters associated with the application of negative pressure to the
dressing to identify negative pressure alarm conditions. The therapy system may further
comprise instillation sensors configured to monitor instillation parameters associated with the
application of instillation fluid to the dressing to identify instillation alarm conditions. In
some embodiments, the therapy system may further comprise a controller coupled to the
source of instillation fluid, the source of negative pressure, the negative pressure sensors, and
the instillation sensors. The controller may be adapted to identify negative pressure alarm
conditions based on the negative pressure parameters and identify instillation alarm
conditions based on the instillation parameters. The controller being further adapted to
modify the initial therapy configuration in response to the negative pressure alarm conditions
and the instillation alarm conditions.

[0011] In some embodiments, the controller is adapted further to provide corrective
action in response to identification of a negative pressure alarm condition prior to modifying
the initial therapy configuration. In some other embodiments, the controller is adapted further
to provide corrective action in response to identification of an instillation pressure alarm
condition prior to modifying the initial therapy configuration. In some embodiments, the
initial therapy configuration may be stored as a code that is machine-readable, and wherein
the code may be adaptable to be modified. In other embodiments, the therapy system may
further comprise a wireless communication module for receiving and transmitting the code

with a remote wireless device. In other embodiments, the therapy system may further
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comprise a display coupled to the controller and adapted to provide a readable version of the
code.

[0012] Objectives, advantages, and a preferred mode of making and using the claimed
subject matter may be understood best by reference to the accompanying drawings in

conjunction with the following detailed description of illustrative embodiments.



WO 2020/051273 PCT/US2019/049649

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 is a functional block diagram of an cxample cmbodiment of a therapy
system that can provide ncgative-pressure treatment and instillation treatment in accordance
with this specification;

[0014] Figure 2 is a graph illustrating additional details of example pressure control
modes that may be associated with some embodiments of the therapy system of Figure 1;

[0015] Figure 3 is a graph illustrating additional details that may be associated with
another example pressurce control mode in some embodiments of the therapy system of Figure
1;

|0016] Figurc 4 is a chart illustrating details that may be associated with an cxample
method of operating the therapy system of Figure 1;

|0017] Figure 5 is a schcematic illustrating additional dctails of an cxample
cmbodiment of a controller that may be associated with some embodiments of the therapy
system of Figure 1;

[0018] Figure 6A is a QR codc illustrating additional details of an cxample
cmbodiment of a barcode that may be associated with some embodiments of the therapy
system of Figure 1;

[0019] Figure 6B is information stored by the QR code; and

[0020] Figure 7 is a flow chart illustrating a method for treating a tissuc site utilizing
a therapy configuration that may be associated with some embodiments of the therapy system

of Figure 1 and the QR code of Figure 6A.
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DESCRIPTION OF EXAMPLE EMBODIMENTS

[0021] The following description of cxample embodiments provides information that
cnables a person skilled in the art to make and use the subject matter set forth in the appended
claims, but it may omit certain details alrcady well-known in the art. The following detailed
description is, thercfore, to be taken as illustrative and not limiting.

[0022] The example cmbodiments may also be described herein with reference to
spatial relationships between various clements or to the spatial orientation of various
clements depicted in the attached drawings. In genceral, such relationships or orientation
assume a frame of reference consistent with or relative to a patient in a position to receive
treatment. However, as should be recognized by those skilled in the art, this frame of
reference is mercly a descriptive expedient rather than a strict prescription.

[0023] Figure 1 is a simplificd functional block diagram of an cxamplc embodiment
of a therapy system 100 that can provide negative-pressurc therapy with instillation of topical
trcatment solutions to a tissue sitc in accordance with this specification.

[0024] The term “tissuc site” in this context broadly refers to a wound, defect, or
other treatment target located on or within tissue, including, but not limited to, bone tissuc,
adiposc tissuc, muscle tissue, neural tissue, dermal tissue, vascular tissuc, connective tissuc,
cartilage, tendons, or ligaments. A wound may include chronic, acute, traumatic, subacuic,
and dchisced wounds, partial-thickness burns, ulcers (such as diabetic, pressure, or venous
insufficiency ulcers), flaps, and grafis, for example. The term “tissuc site” may also refer to
arcas of any tissuc that are not necessarily wounded or defective, but are instead arcas in
which it may be desirable to add or promote the growth of additional tissuc. For example,
ncgative pressurc may be applied to a tissue site to grow additional tissue that may be
harvested and transplanted.

[0025] The therapy system 100 may include a ncgative-pressure supply, and may
include or be configured to be coupled to a distribution component, such as a dressing. In
general, a distribution component may refer to any complementary or ancillary component
configured to be fluidly coupled to a ncgative-pressure supply between a negative-pressure
supply and a tissuc site. A distribution component is preferably detachable, and may be
disposable, reusable, or recyclable. For cexample, a dressing 102 is illustrative of a
distribution component that may be coupled to a negative-pressure source and other

components.
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[0026] The dressing 102 may be fluidly coupled to a negative-pressure source 104, A
dressing may include a cover, a tissue interface, or both in some embodiments. The dressing
102, for example, may include a cover 106, a dressing interface 107, and a tissue interface
108. A computer or a controller device, such as a controller 110, may also be coupled to the
ncgative-pressure source 104, In some cmbodiments, the cover 106 may be configured to
cover the tissue interface 108 and the tissuc site, and may be adapted to scal the tissue
interface and create a therapeutic environment proximate to a tissue site for maintaining a
ncgative pressurce at the tissue site. In some embodiments, the dressing interface 107 may be
configured to fluidly couple the negative-pressure source 104 to the therapeutic environment
of the dressing. The therapy system 100 may optionally include a fluid container, such as a
container 112, fluidly coupled to the dressing 102 and to the negative-pressure source 104.

[0027] The therapy system 100 may also include a sourcce of instillation solution, such
as a solution source 114. A distribution component may be fluidly coupled to a fluid path
between a solution source and a tissuc site in somc cmbodiments.  For example, an
instillation pump 116 may be coupled to the solution source 114, as illustrated in the example
cmbodiment of Figure 1. The instillation pump 116 may also be fluidly coupled to the
ncgative-pressure source 104. For cxample, in some embodiments, the instillation pump 116
may be fluidly coupled to the negative-pressure source 104 through the dressing 102, In some
cmbodiments, the instillation pump 116 and the negative-pressure source 104 may be fluidly
coupled to two different locations on the tissuc interface 108 by two different dressing
interfaces. For example, the negative-pressure source 104 may be fluidly coupled to the
dressing intcrface 107 while the instillation pump 116 may be fluidly to the coupled to
dressing interface 107 or a sccond dressing interface 117, In some other embodiments, the
instillation pump 116 and the negative-pressure source 104 may be fluidly coupled to two
different tissuc interfaces by two different dressing interfaces, onc dressing interface for cach
tissuc interface (not shown).

[0028] The therapy system 100 may also include a regulator, such as an instillation
regulator 115, that may also be fluidly coupled to the solution source 114 and the dressing
102 to ensure proper dosage of instillation solution (c.g. saline) to a tissuc site. For example,
the instillation regulator 115 may comprise a piston that can be pneumatically actuated by the
ncgative-pressure source 104 to draw instillation solution from the solution source 114 during
a negative-pressure interval and to instill the solution to a dressing during a venting interval.

Additionally or alternatively, the controller 110 may be coupled to the negative-pressure
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source 104 by a conductor 111, the positive-pressure source 116 by a conductor 113, or both,
to control dosage of instillation solution to a tissuc site. In yet other embodiments, the
regulator 115 may be coupled directly to the controller 110 as indicated by conductor 131, In
still other embodiments, the instillation regulator 115 may alse be fluidly coupled to the
ncgative-pressure source 105 through the dressing 102,

[0029] The therapy system 100 also may include scnsors to measure opcrating
parameters and provide feedback signals to the controller 110 indicative of the operating
parameters properties of fluids cxtracted from a tissuc site. As illustrated in Figure 1, for
cxample, the therapy system 100 may include a pressure sensor or a control sensor 120, a
pressure sensor or supply sensor 124, or both, coupled to the controller 110 by conductor 119
and conductor 123, respectively.  The control sensor 120 may be fluidly coupled or
configured to be fluidly coupled to a distribution component such as, for cxample, the
dressing 102 cither directly or indirectly through the container 112. The control sensor 120
may be configured to measure pressurc being gencrated by the negative-pressure source 104
within the dressing 102, i.c., the therapy pressurc for comparison to a desired therapy
pressure such as, for cxample, a target pressure {TP) sct by a user or clinician. The supply
sensor 124 also may be coupled to the negative-pressure source 104 to measure the supply
pressure (SP). In some example embodiments, the supply sensor 124 may be fluidly coupled
proximatc the output of the output of the ncgative-pressure source 104 as indicated by
conductor 125 to directly measure the supply pressure (SP). In other cxample embodiments,
the supply sensor 124 may be clectrically coupled to the negative-pressure source 104 as
indicated by conductor 126 to measurc the changes in the current in order to determine the
supply pressurc (SP).

[0030] Distribution componcnts may be fluidly coupled to cach other te provide a
distribution system for transferring fluids (i.c., liquid and/or gas). For cxample, a distribution
system may include various combinations of fluid conductors and fittings to facilitate fluid
coupling. A fluid conductor gencrally includes any structure with onc or morc lumina
adapted to convey a fluid between two ends, such as a tube, pipe, hose, or conduit. Typically,
a fluid conductor is an clongated, cylindrical structure with some flexibility, but the gecometry
and rigidity may vary. Somec fluid conductors may be meoelded into or otherwise integrally
combined with other components. A fitting can be used to mechanically and fluidly couple
components to cach other. For example, a fitting may comprisc a projection and an aperture.

The projection may be configured to be inserted into a fluid conductor se that the aperture
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aligns with a lumen of the fluid conductor. A valve is a type of fitting that can be used to
control fluid flow. For example, a check valve can be used to substantially prevent return
flow. A port is another example of a fitting. A port may also have a projection, which may
be threaded, flared, tapered, barbed, or otherwise configured to provide a fluid scal when
coupled to a component.

[0031] In some cmbodiments, distribution components may also be coupled by virtue
of physical proximity, being integral to a single structure, or being formed from the same
picce of material. Coupling may also include mechanical, thermal, clectrical, or chemical
coupling (such as a chemical bond) in some contexts. IFor example, a tube may mechanically
and fluidly couple the dressing 102 to the container 112 in some embodiments. In general,
components of the therapy system 100 may be coupled directly or indirectly. For example,
the negative-pressure source 104 may be directly coupled to the controller 110, and may be
indirectly coupled to the dressing interface 107 through the container 112 by conduit 126 and
conduit 130. The control sensor 120 may be fluidly coupled to the dressing 102 directly (not
shown) or indirectly by conduit 121 and conduit 122. Additionally, the instillation pump 116
may be coupled indirectly to the dressing interface 107 through the solution source 114 and
the instillation regulator 115 by fluid conductors 132, 134 and 138. Alternatively, the
instillation pump 116 may be coupled indirectly to the second dressing interface 117 through
the solution source 114 and the instillation regulator 115 by fluid conductors 132, 134 and
139.

[0032] “Negative pressure” gencrally refers to a pressurc less than a local ambient
pressure, such as the ambient pressurce in a local environment external to a scaled therapeutic
cnvironment provided by the dressing 102. In many cascs, the local ambicent pressure may
also be the atmospheric pressurc at which a tissuc site is located. Alternatively, the pressurc
may bc less than a hydrostatic pressurc associated with tissuc at the tissue sitc.  Unless
otherwise indicated, values of pressurc stated hercin arc gauge pressurcs.  Similarly,
references to increascs in negative pressurce typically refer to a decrease in absolute pressure,
while decreases in negative pressure typically refer to an increasc in absolute pressure. While
the amount and nature of necgative pressure applied to a tissue site may vary according to
therapeutic requirements, the pressurce is gencrally a low vacuum, also commonly referred to
as a rough vacuum, between -5 mm Hg (-667 Pa) and -500 mm Hg (-66.7 kPa). Common
therapeutic ranges arc between -75 mm Hg (-9.9 kPa) and -300 mm Hg (-39.9 kPa).

10
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[0033] A ncgative-pressure supply, such as the negative-pressure source 104, may be
a rescrvoir of air at a negative pressure, or may be a manual or clectrically-powered device
that can reduce the pressure in a scaled volume, such as a vacuum pump, a suction pump, a
wall suction port available at many healthcarc facilitics, or a micro-pump, for cxample. A
ncgative-pressure  supply may be housed within or used in conjunction with other
components, such as sensors, processing units, alarm indicators, memory, databascs,
software, display devices, or user interfaces that further facilitate therapy. For example, in
some cmbodiments, the negative-pressure source 104 may be combined with the controller
110 and other components into a therapy unit. A negative-pressure supply may also have one
or morc supply ports configured to facilitate coupling and de-coupling the negative-pressure
supply to onc or more distribution components.

|0034] The tissuc interface 108 can be gencrally adapted to contact a tissuc sitc such
as, for cxample, a tissue sitc 150. The tissuc intcrface 108 may be partially or fully in contact
with the tissue site. If the tissue site is a wound, for example, the tissuc interface 108 may
partially or completely fill the wound, or may be placed over the wound. The tissuc interface
108 may takc many forms, and may have many sizes, shapes, or thicknesses depending on a
varicty of factors, such as the type of treatment being implemented or the nature and size of a
tissue site. For cxample, the size and shape of the tissuc interface 108 may be adapted to the
contours of deep and irregular shaped tissuc sites. Morcover, any or all of the surfaces of the
tissue interface 108 may have projections or an uncven, course, or jagged profile that can
induce strains and stresses on a tissuc site, which can promete granulation at the tissue site.

[0035] In some cmbodiments, the tissue interface 108 may be a manifold. A
"manifold" in this context gencrally includes any substance or structurc providing a plurality
of pathways adapted to collect or distribute fluid across a tissuc sitc under pressurc.  For
cxample, a manifold may be adapted to receive negative pressurce from a source and distribute
ncgative pressurc through multiple aperturcs across a tissuc sitc, which may have the cffect of
collecting fluid from across a tissuc sitc and drawing the fluid toward the source. In some
cmbodiments, the fluid path may be reversed or a sccondary fluid path may be provided to
facilitate delivering fluid across a tissue sitc.

[0036] In some illustrative cmbodiments, the pathways of a manifold may be
interconnected to improve distribution or collection of fluids across a tissuc site. In some
illustrative embodiments, a manifeld may be a porous foam material having interconnected

cells or pores. For example, cellular foam, open-cell foam, reticulated foam, porous tissue
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collections, and other porous material such as gauze or felted mat gencrally include porcs,
cdges, and/or walls adapted to form interconnected fluid channels. Liquids, gels, and other
foams may also include or be cured to include apertures and fluid pathways. In some
cmbodiments, a manifold may additionally or altermatively comprise projections that form
interconnected fluid pathways. For example, a manifold may be molded to provide surface
projections that define interconnected fluid pathways.

[0037] In some cmbodiments, the tissue interface 108 may comprisc or consist
essentially of reticulated foam having pore sizes and free volume that may vary according to
nceds of a prescribed therapy. For example, reticulated foam having a free volume of at least
90% may be suitable for many therapy applications, and foam having an average pore size in
a range of 400-600 microns (40-50 pores per inch) may be particularly suitable for some
typcs of therapy. The tensile strength of the tissuc interface 108 may also vary according to
nceds of a prescribed therapy. For example, the tensile strength of foam may be increased for
instillation of topical trecatment solutions. The 25% compression load deflection of the tissuc
interface 108 may be at lcast 0.35 pounds per squarc inch, and the 65% compression load
deflection may be at least 0.43 pounds per squarc inch. In some cmbodiments, the tensile
strength of the tissuc interface 108 may be at least 10 pounds per square inch. The tissuc
interface 108 may have a tear strength of at least 2.5 pounds per inch. In some embodiments,
the tissue interface may be foam comprised of polyols such as polyester or polycther,
isocyanate such as toluenc diisocyanate, and polymerization medificrs such as aminces and tin
compounds. In some examples, the tissue interface 108 may be reticulated polyurcthanc
foam such as found in GRANUFOAM™ dressing or V.A.C. VERAFLO™ dressing, both
available from Kinctic Concepts, Inc. of San Antonio, Texas.

[0038] The thickness of the tissuc intcrface 108 may also vary according to nceds of a
prescribed therapy. For example, the thickness of the tissuc interface may be decreased to
reduce tension on peripheral tissuc. The thickness of the tissuc interface 108 can also affect
the conformability of the tissuc interface 108. In some embodiments, a thickness in a range
of about 5 millimeters to 10 millimeters may be suitable.

[0039] The tissue interface 108 may be cither hydrophobic or hydrophilic. In an
cxample in which the tissue interface 108 may be hydrophilic, the tissue interface 108 may
also wick fluid away from a tissue site, while continuing to distribute negative pressurce to the
tissue site. The wicking propertics of the tissue interface 108 may draw fluid away from a

tissue site by capillary flow or other wicking mechanisms. An cxample of a hydrophilic foam
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is a polyvinyl alcohol, open-ccll foam such as V.A.C. WhitcFoam® dressing available from
Kinctic Concepts, Inc. of San Antonio, Texas. Other hydrophilic foams may include those
madc from polycther.  Other foams that may cxhibit hydrophilic characteristics include
hydrophobic foams that have been treated or coated to provide hydrophilicity.

[0040] The tissuc interface 108 may further promote granulation at a tissue site when
pressure within the scaled therapeutic environment is reduced. For example, any or all of the
surfaces of the tissue interface 108 may have an unecven, coarse, or jagged profile that can
induce microstrains and stresses at a tissuc site if negative pressure is applied through the
tissue interface 108.

[0041] In somec cmbodiments, the tissue interface 108 may be constructed from
biorcsorbable materials. Suitable biorcsorbable materials may include, without limitation, a
polymeric blend of polylactic acid (PLA) and polyglycolic acid {(PGA). The polymeric blend
may also include without limitation polycarbonates, polyfumaratces, and capralactoncs. The
tissuc interface 108 may further scrve as a scaffold for new cell-growth, or a scaffold material
may be used in conjunction with the tissue interface 108 to promote cell-growth. A scaffold
is gencrally a substance or structurc used to cnhance or promote the growth of cells or
formation of tissue, such as a three-dimensional porous structure that provides a template for
ccll growth. Nlustrative examples of scaffold materials include calcium phosphate, collagen,
PLA/PGA, coral hvdroxy apatitcs, carbonates, or processed allograft materials.

[0042] In some cmbodiments, the cover 106 may provide a bacterial barrier and
protection from physical trauma. The cover 106 may also be constructed from a material that
can rcduce cvaporative losses and provide a fluid scal between two components or two
cnvironments, such as between a therapeutic environment and a local external environment.
The cover 106 may be, for example, an clastomeric film or membranc that can provide a scal
adcquate to maintain a ncgative pressurc at a tissuc site for a given negative-pressurc source.
The cover 106 may have a high moisture-vapor transmission ratc (MVTR) in some
applications. For example, the MVTR may be at lcast 300 g/m”2 per twenty-four hours in
some embodiments. In some example embodiments, the cover 106 may be a polymer drape,
such as a polyurcthane film, that is permeable to water vapor but impermeable to liquid.
Such drapes typically have a thickness in the range of 25-50 microns. For permeable
matcrials, the permeability gencrally should be low cnough that a desired negative pressure

may be maintained.
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[0043] An attachment device may be used to attach the cover 106 to an attachment
surface, such as undamaged cpidermis, a gasket, or another cover. The attachment device
may take many forms. For example, an attachment device may be a medically-acceptable,
pressure-sensitive adhesive that extends about a periphery, a portion, or an entire scaling
member.  In some embodiments, for ecxample, some or all of the cover 106 may be coated
with an acrylic adhesive having a coating weight between 25-65 grams per square meter
{g.s.m.). Thicker adhesives, or combinations of adhesives, may be applied in some
embodiments to improve the scal and reduce leaks. Other example cmbodiments of an
attachment device may include a double-sided tape, paste, hydrocolloid, hydrogel, siliconc
gel, or organogel.

[0044] In some ecmbodiments, the dressing interface 107 may facilitate coupling the
ncgative-pressure source 104 to the dressing 102. The ncgative pressure provided by the
ncgative-pressure source 104 may be delivered through the conduit 130 to a ncgative-
pressure interface, which may include an clbow portion. In one illustrative embodiment, the
negative-pressure interface may be a T.R.A.C." Pad or Sensa T.R.A.C.* Pad available from
KCI of San Antonio, Texas. The negative-pressurce interface enables the negative pressure to
be delivered through the cover 106 and to the tissuc interface 108 and the tissue site. In this
illustrative, non-limiting embodiment, the clbow portion may cxtend through the cover 106 to
the tissuc interface 108, but numcrous arrangements arc possible.

[0045] A controller, such as the controller 110, may be a microprocessor or computer
programmed to operate one or more components of the therapy system 100, such as the
negative-pressure source 104, In some embodiments, for example, the controller 110 may be
a microcontroller, which gencrally comprises an integrated circuit containing a processor corc
and a memory programmed to directly or indirectly control onc or morc opcrating paramecters
of the therapy system 100. Operating paramcters may include the power applicd to the
ncgative-pressure source 104, the pressure gencrated by the negative-pressure source 104, or
the pressurce distributed to the tissuc interface 108, for example. The controller 110 is also
preferably configured to rececive once or more input signals, such as a feedback signal, and
programimed to modify onc or more operating paramcters based on the input signals.

[0046] Scnsors, such as the control sensor 120 or the supply sensor 124, arc generally
known in the art as any apparatus operable to detect or measurc a physical phenomenon or
property, and generally provide a signal indicative of the phenomenon or property that is

detected or measured. For example, the control sensor 120 and the supply sensor 124 may be
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configurcd to measurc onc or more opcrating paramcters of the therapy system 100. In some
cmbodiments, the control sensor 120 may be a transducer configured to measure pressurc in a
pncumatic pathway and convert the measurcment to a signal indicative of the pressure
measured.  In some cmbodiments, for cxample, the control scnsor 120 may be a
piczorcsistive strain gauge. The supply scnsor 124 may optionally measurc operating
paramecters of the ncgative-pressure source 104, such as the voltage or current, in some
embodiments. Preferably, the signals from the control sensor 120 and the supply sensor 124
arc suitable as an input signal to the controller 110, but some signal conditioning may be
appropriate in some ecmbodiments. For example, the signal may neced to be filtered or
amplified before it can be processed by the controller 110.

[0047] The solution source 114 is representative of a container, canister, pouch, bag,
or othcr storage component, which can provide a solution for instillation thcrapy.
Compositions of solutions may vary according to a prescribed therapy, but cxamples of
solutions that may be suitable for some prescriptions include hypochlorite-based solutions,
silver nitrate (0.5%), sulfur-bascd solutions, biguanides, cationic solutions, and isotonic
solutions. Examples of such other therapeutic solutions that may be suitable for some
prescriptions  include hypochlorite-based  solutions, silver nitrate (0.5%), sulfur-based
solutions, biguanides, cationic solutions, and isotonic solutions. In onc illustrative
embodiment, the solution source 114 may include a storage component for the solution and a
separate cassctte for holding the storage component and delivering the solution to the tissuc
sitc 150, such as a V.A.C. VeraLink™ Cassette available from Kinctic Concepts, Inc. of San
Antonio, Texas.

[0048] The container 112 may also be representative of a container, canister, pouch,
or other storage component, which can be uscd to collect and manage cxudates and other
fluids withdrawn from a tissuc sitc. In many cnvironments, a rigid container may be
preferred or required for collecting, storing, and disposing of fluids. In other environments,
fluids may be properly disposed of without rigid container storage, and a re-usable container
could reduce waste and costs associated with ncgative-pressure  therapy. In o some
cmbodiments, the container 112 may comprisc a canister having a collection chamber, a first
inlet fluidly coupled to the collection chamber and a first outlet fluidly coupled to the
collection chamber and adapted to receive ncgative pressure from a source of negative
pressure. In some cmbodiments, a first fluid conductor may comprisc a first member such as,

for example, the conduit 130 fluidly coupled between the first inlet and the tissue interface
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108 by the ncgative-pressurc interface described above, and a sccond member such as, for
cxample, the conduit 126 fluidly coupled between the first outlet and a source of negative
pressure whereby the first conductor is adapted to provide negative pressure within the
collection chamber to the tissuc site.

[0049] The therapy system 100 may also comprisc a flow regulator such as, for
example, a regulator 118 fluidly coupled to a source of ambient air to provide a controlled or
managed flow of ambient air to the scaled therapeutic environment provided by the dressing
102 and ultimatcly the tissuc site. In some cmbodiments, the regulator 118 may control the
flow of ambicnt fluid to purge fluids and exudates from the secaled therapeutic environment.
In some embodiments, the regulator 118 may be fluidly coupled by a fluid conductor or vent
conduit 135 through the dressing interface 107 to the tissuc interface 108. The regulator 118
may bc configured to fluidly couple the tissuc interface 108 to a source of ambient air as
indicated by a dashed arrow. In some embodiments, the regulator 118 may be disposed within
the therapy system 100 rather than being proximate to the dressing 102 so that the air flowing
through the regulator 118 is less susceptible to accidental blockage during use. In such
cmbodiments, the regulator 118 may be positioned proximate the container 112 and/or
proximatc a source of ambicnt air where the regulator 118 is less likely to be blocked during
usage. In some cmbodiments, the controller 110 may be clectrically coupled to the regulator
118 by conductor 133 to control the flow of ambient fluid to purge fluids and cxudates from
the scaled therapeutic cnvironment. For cxample, the controller 110 may activate the
regulator 118 to cvacuate the sealed therapeutic environment from fluids and exudates more
quickly to initiate negative pressurce therapy after instillation therapy.

[0050] The therapy system 100 may be packaged as a single, integrated unit such as a
therapy system including many of the componcents shown in Figure 1 that may be referred to
collectively as a therapy device that is fluidly coupled to the dressing 102. For cxample, onc
cxample embodiment of the therapy system 100 may provide both negative pressurc therapy
and instillation therapy and comprisc a therapy device 101 including all the distribution
components described above that are fluidly coupled to the dressing 102. In some cxample
cmbodiments of the therapy system 100, the container 112 may be a detachable distribution
component scparate from the therapy device 101, The therapy deviee 101 may be, for
example, a V.A.C. Ulta™ System available from Kinetic Concepts, Inc. of San Antonio,

Tecxas.
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[0051] In opcration, the tissuc interface 108 may be placed within, over, on, or
otherwise proximate a tissuc site, such as tissuc sitc 150. The cover 106 may be placed over
the tissue interface 108 and scaled to an attachment surface ncar the tissue site 150. For
cxample, the cover 106 may be scaled to undamaged epidermis peripheral to a tissuc site.
Thus, the dressing 102 can provide a scaled therapeutic environment proximate to a tissuc
sitc, substantially isolated from the external environment, and the negative-pressure source
104 can reduce the pressure in the scaled therapeutic environment. Negative pressure applied
across the tissue site through the tissuc interface 108 in the scaled therapeutic enviromment
can induce macrostrain and microstrain in the tissuc site, as well as remove cxudates and
other fluids from the tissue site, which can be collected in container 112.

[0052] The fluid mechanics of using a negative-pressure source to reduce pressurc in
another component or location, such as within a scaled therapcutic environment, can be
mathematically complex. However, the basic principles of fluid mechanics applicable to
ncgative-pressure therapy and instillation are gencrally well-known to those skilled in the art,
and the process of reducing pressure may be described illustratively hercin as “delivering,”
“distributing,” or “gencrating”™ negative pressure, for example.

[0053] In general, exudate and other fluid flow toward lower pressure along a fluid
path. Thus, the term “downstream” typically implics something in a fluid path relatively
closcr to a source of negative pressure or further away from a source of positive pressurc.
Conversely, the term “upstream™ implics something relatively further away from a source of
ncgative pressure or closcr te a source of positive pressure. Similarly, it may be convenicent
to describe certain features in terms of fluid “inlet” or “outlet” in such a frame of reference.
This oricntation is generally presumed for purposes of describing various features and
components herein. However, the fluid path may also be reversed in some applications, such
as by substituting a positive-pressurc source for a necgative-pressure source, and this
descriptive convention should not be construed as a limiting convention.

[0054] In onc embodiment, the controller 110 may receive and process data, such as
data related to the pressure distributed to the tissuc interface 108 from the control sensor 120.
The controller 110 may also control the operation of one or more components of therapy
system 100 to manage the pressure distributed to the tissue interface 108 for application to
the wound and/or incision at the tissue site 150, which may also be referred to as a control
pressure (CP). In once embodiment, controller 110 may include an input for receiving a

desired target pressure (IP) set by a clinician or other user and may be program for
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processing data relating to the setting and inputting of the target pressurc {TP) to be applied
to the tissue sitc 150. In one example embodiment, the target pressure (TP) may be a fixed
pressure valuc determined by a user/caregiver as the reduced pressure target desired for
therapy at the tissue site 150 and then provided as input to the controller 110. The user may
be a nurse or a doctor or other approved clinician who prescribes the desired negative
pressure to which the tissuce site 150 should be applied. The desired negative pressure may
vary from tissue sitc to tissuc site based on the type of tissue fonming the tissue site 150, the
type of injury or wound (if any), the medical condition of the patient, and the preference of
the attending physician. After sclecting the desired target pressure (TP), the negative-pressure
source 104 is controlled to achicve the target pressure (TP) desired for application to the
tissuc site 150.

[0055] Figure 2 is a graph illustrating additional details of an example control mode
that may bc associated with some embodiments of the controller 110 for providing negative
pressurc to a dressing. In somc cmbodiments, the controller 110 may have a continuous
pressure mode, in which the ncgative-pressure source 104 is operated to provide a constant
target ncgative pressure, i.c., the target pressurc (TP) as indicated by dashed line 205, for the
duration of trcatment or until manually deactivated. Additionally or alternatively, the
controller 110 may have an intermittent pressure mode, as also illustrated in the example of
Figurc 2. In Figure 2, the x-axis represents time and the y-axis represents negative pressurc
generated by the negative-pressurce source 104 over time. In the example of Figure 2, the
controller 110 can opcrate the ncgative-pressure source 104 to cycle between the target
pressure (TP) and atmospheric pressure. For example, the target pressure may be sct at a
value of 125 mmHg, as indicated by the dashed line 205, for a specified period of time (e.g.,
5 min), followed by a specificd period of time (c.g., 2 min) of deactivation, as indicated by
the gap between solid lincs 215 and 220. The cycle can be repecated by activating the
necgative-pressure source 104, as indicated by line 220, which can form a squarc wave pattern
between the target pressure (TP) and atmospheric pressure. In some embodiments, the ratio
of the “on-time™ to the “off-time” or the total “cycle time” may be referred to as a pump duty
cycle (PD). In some cmbodiments, the negative-pressure source 104 may be operated
manually or automatically to deactivate the application of negative pressure to the dressing
102. In some cmbodiments, deactivation may be accelerated by utilizing the regulator 118 to

vent the dressing 102 to the atmosphere.
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[0056] In somc cxample cmbodiments, the incrcase in negative-pressure from
ambicnt pressurc to the target pressure may not be instantancous. For example, the negative-
pressure source 104 and the dressing 102 may have an initial risc time, as indicated by the
dashed line 225. The initial rise time may vary depending on the type of dressing and therapy
equipment being used.  For example, the initial rise time for onc therapy system may be in a
range of about 20-30 mmHg/sccond and in a range of about 5-10 mmHg/second for another
therapy system. If the therapy system 100 is operating in an intermittent mode, the repeating
risc time, as indicated by the solid line 220, may be a value substantially cqual to the initial
risc time as indicated by the dashed line 225. When the controller 110 is operating in the
intermittent mode, the rise time after the initial rise time as indicated by the solid line 220
may be a valuc substantially cqual to the initial risc time as indicated by the dashed line 225.

[0057] In somc cxample cmbodiments, the necgative-pressure provided by the
ncgative-pressure source 104, i.c., the supply pressure (SP), may vary around the target
pressure (TP) and a therapeutic range (TR) relative to the target pressure (TP) may be desired
for limiting variations in the supply pressure (SP). For cxample, the supply pressure (SP)
may vary around a target pressure (TP) of about -125 mmHg as indicated by solid line 210,
and the therapeutic range (TR) that is desired may have a tolerance of about 10 mmHg above
and/or below the target pressure (TP).  Thus, the supply pressure (SP) is within the
therapeutic range (TR) if the supply pressure (SP) is not greater than an upper limit and/or
less than a lower limit. Continuing with the example, the upper limit of the therapeutic range
would be -135 mmlHg indicated by the dashed line 211. Additionally, the supply pressure
during the first five minute “on-cycle” remains within the therapeutic range (TR) becausce the
supply pressurc is not greater than the upper limit of the therapeutic range, whereas a reduced
pressurc of -137mm Hg indicated at 213 during the sccond five minutc on-cycle is greater
than the upper limit of the therapcutic range. Correspondingly, the lower limit of the
therapeutic range would be -115 mmHg indicated by the dashed line 212.  The supply
pressurc during the first five minute “on-cycle” remains within the therapeutic range {TR)
because the supply pressure is not less than the lower limit of the therapeutic range, whereas
a reduced pressure of -113mm Hg indicated at 214 during the second five minute on-cycle is
less than the lower limit of the therapeutic range.

[0058] Figure 3 is a graph illustrating additional details that may be associated with
another example pressure control mode in some embodiments of the therapy system 100, In

Figure 3, the x-axis represents time and the y-axis represents negative pressurce gencrated by
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the ncgative-pressure source 104, The target pressure in the example of Figurc 3 can vary
with time in a dynamic pressurc mode. For example, the target pressurc may vary in the form
of a triangular waveform, varying between a negative pressure of 50 and 135 mmHg with a
risc time 305 sect at a rate of +25 mmHg/min. and a descent time 310 set at -25 mmHg/min.
In other embodiments of the therapy system 100, the triangular waveform may vary between
ncgative pressure of 25 and 135 mmHg with a risc time 305 set at a rate of +30 mmHg/min
and a descent time 310 set at -30 mmHg/min.

[0059] In some embodiments, the controller 110 may control or determine a variable
target pressure (VTP) in a dynamic pressure mode, and the variable target pressure may vary
between a maximum and minimum pressure value that may be set as an input prescribed by
an operator as the range of desired negative pressure. The variable target pressure may also
be processed and controlled by the controller 110, which can vary the target pressurc
according to a predetermined waveform, such as a triangular waveform, a sinc wavcform, or
a saw-tooth waveform. In some ecmbodiments, the waveform may be sct by an operator as
the predetermined or time-varying ncgative pressurc desired for therapy.

[0060] Figurc 4 is a chart illustrating dctails that may be associated with an cxample
method 400 of operating the therapy system 100 to provide negative-pressure treatment and
instillation treatiment to the tissuc interface 108. In some embodiments, the controller 110
may reccive and process data, such as data related to instillation solution provided to the
tissue interface 108. Such data may include the type of instillation solution prescribed by a
clinician, the volume of fluid or selution to be instilled to a tissue site (“fill volumce™), and the
amount of time prescribed for leaving solution at a tissue site (“dwell time™) before applying
a ncgative pressurce to the tissue site. The fill volume may be, for example, between 10 and
500 mL, and the dwell time may be between once second te 30 minutes. The controller 110
may also control the operation of anc or more components of the therapy system 100 to instill
solution, as indicated at 405. For example, the controller 110 may managce fluid distributed
from the solution source 114 to the tissue interface 108. In some embodiments, fluid may be
instilled to a tissuc site by applying a negative pressure from the negative-pressure source 104
to reduce the pressurc at the tissue site, drawing solution into the tissue interface 108, as
indicated at 410. In some embodiments, solution may be instilled to a tissue site by applying
a positive pressure from the positive-pressure source 116 to move solution from the solution

source 114 to the tissuc interface 108 s indicated at 415, Additionally or alternatively, the
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solution source 145 may be clevated to a height sufficient to allow gravity to move solution
into the tissuc interface 108 as indicated at 420.

[0061] The controller 110 may also control the fluid dynamics of instillation at 425
by providing a continuous flow of solution at 430 or an intermittent flow of solution at 435.
Negative pressure may be applied to provide cither continuous flow or intermittent flow of
solution at 440. The application of ncgative pressure may be implemented to provide a
continuous pressurc mode of operation at 445 to achicve a continuous flow rate of instillation
solution through the tissuc interface 10%, it may be implemented to provide a dynamic
pressure mode of operation at 450 to vary the flow rate of instillation solution through the
tissuc interface 108. Alternatively, the application of negative pressure may be implemented
to providc an intermittent mode of operation at 455 to allow instillation selution to dwell at
the tissuc interface 108. In an intermittent mode, a specific fill volume and dwell time may be
provided depending, for example, on the type of tissue site being treated and the type of
dressing being utilized.  After or during instillation of solution, ncgative-pressure treatiment
may be applied at 460. The controller 110 may be utilized to sclect a mode of operation and
the duration of the ncgative pressure treatment before commencing another instillation cycle
at 465 by instilling more solution at 405.

[0062] Figure 5 is a schematic view illustrating an cxample embodiment of a
controller 500 that may be used with some embodiments of the therapy system 100 including
the features of the controller 110 as described above. In some embodiments, the controller
500 may comprise a communication module 501 mounted on a printed circuit board 502. The
communication module 501 may comprisc a processor 503 and/or a wircless communication
module 505 to enable wircless communication with other components of the therapy system
100 or other peripheral devices located remote from the therapy system 100. In some other
cmbodiments, the processor 503 and the wircless communication module 505 may be
scparatc componcnts. In some cmbodiments, the controller 500 may further comprise
therapy inputs 506 that may be coupled to input ports of the processor 503. The processor
503 also may comprise other input ports that may be coupled to other input devices such as,
for example, the control sensor 120 and the supply sensor 124, In some embodiments, the
controller 500 may further comprise therapy outputs 507 that may be coupled to output ports
of the processor 503. The printed circuit board 502 may be an clectronic device having onc
or more clectronic componcents clectrically coupled by conductive pathways. The printed

circuit board 502 may includc clectrical conductors and clectronic components such as
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capacitors, rcsistors, or other active devices mounted on or within the printed circuit board.
In some embodiments, the printed circuit board 502 may be coupled directly or indirectly to
the components as an upgrade for monitoring and/or controlling the operation of the
regulators 115 and 118, the negative pressurc source 104, or the instillation pump 116, or any
other mechanical component used in conjunction with a therapy system similar to the therapy
system 100.

[0063] In some cmbodiments, the printed circuit board 502 may include a power
supply or clectric potential source (not shown) for providing voltage to the components
mounted on the printed circuit board 502. In seme embodiments, the printed circuit board 502
also may include a signal interface or indicator clectrically coupled to outputs of the
processor 503 such as, for example, therapy outputs 507, that provides some indication of the
signal to a uscr of the therapy system 100. In somc ecmbodiments, the indicator may be a
visual device, such as a liquid crystal device (LCD) 508 or a light emitting diode (LEI}) 511,
an auditory device, such as a speaker or auditory pulsc emitter, a tactile device, such as a
moving protrusion, or an olfactory device. In some embodiments, the indicator may be
multiple devices such as, for cxample, a display comprising multiple LEDs cmitting different
wavelengths of light including, for example, LEDs 511, 512, and 513. The LCD 508 may be
a display that presents images using the light-modulating properties of liquid crystals. In
general, an LCD includes a layer of molecules aligned between two clectrodes and two
polarizing filters. Each filter has an axis of transmission that is perpendicular to the other so
that when one filter is transparent, the other is not. A voltage may be applied to the
clectrodes, and in response the molecules of the layer arc aligned to cither block or allow the
passage of light. An image is visible if light is blocked. The LCD 508 may be coupled to
outputs of the processor 503 to receive a signal from the control sensor 120 and the supply
scnsor 124, In some cmbodiments, the LCD 508 may signal opcrating statcs and other
information, such as a current pressure, a pressurc differential, a leak condition, a blockage
condition, an overpressure condition, or a canister full condition, for cxample.

[0064] The printed circuit board 502 may further include an clectronic storage device,
such as a memory, and other devices configured to operate the feedback system 500 such as,
for cxample, other passive and active devices including input and output devices. In some
embodiments, the printed circuit board 502 may include input devices such as, for cxample,
switches or a touchscreen 515 for a user to provide settings for signals indicative of the

therapy pressurc (TP) and/or a therapeutic range (TR) as related to the therapy pressure (TP)
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to the processor 503. In some cmbodiments, the printed circuit beard 502 may include a
switch 517 and/or a switch 519 clectrically coupled to input lcads of the processor 503 for
sctting the processor with the desired therapy pressure (TP) and/or the desired therapeutic
range (TR). In some¢ embodiments, the printed circuit board 502 may include other input
buffers or controllers needed by peripheral devices associated with the other components of
therapy system 100 and/or the reduced pressure system 400.

[0065] In some cmbodiments, the controller 301 may be a single chip comprising the
processor 503 and the wircless communication module 505 clectrically coupled to the
processor 503. Using a wircless communications module 505 provides an advantage of
climinating clectrical conductors between the components of the therapy system 100 or
remote peripheral devices when in usc during therapy treatments. In some embodiments, for
cxample, the clectrical circuits and/or components associated with the contrel sensor 120, the
supply scnsor 124, the switch 517, the switch 519, and other inputs and output devices may
be clectrically coupled te other components of the therapy system 100 and other peripheral
devices having wircless capability by wircless means such as, for example, an intcgrated
device implementing Bluctooth® Low Energy wircless technology. More specifically, the
wircless communication module 505 may be a Bluctooth® Low Encrgy system-on-chip that
includes a microprocessor {an example of the microprocessors referred to hereinaficr) such as
the nRIF51822 chip available from Nordic Semiconductor. The wireless communications
module 505 may be implemented with other wircless technelogies suitable for use in the
medical environment such as radio frequency identification (RFID). In some embodiments,
for example, the wircless communications module 505 may include wircless communication
technologics that not only provide operators with a mcthod of retrieving therapy data such as
therapy duration, pressurcs, and alarm conditions, but also provide closcd-loop feedback to
the processor 503 for automatically adjusting and correcting pressure paramcters that control
the componcnts of the therapy system 100 to provide ncgative pressurc therapy and
instillation therapy.

[0066] As described above, the processor 503 may display a numerical valuc on the
LCD 508 corresponding to the pressure determined by the control sensor 120. In some
cmbodiments, the numerical valuc may change as the pressurc changes. It should be
understood, that any signals provided by outputs of the processor 503 also may be transmitted
by the wireless communication module 505 to other remote devices such as, for example, the

remote device 520. Thus, any reference herein to signals being provided to the LCD 508 also
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applics to signals being provided to other devices not mounted on the printed circuit board
502. Morcover, any pressurc measurements provided by cither the control sensor 120 or the
supply scnsor 124 to the processor 503 may be stored therein for further processing relating
to the target pressurc (TP), the therapeutic range (TR), and the operating states of the therapy
system 100 including a current pressure, a pressure differential, a leak condition, a blockage
condition, a canister full condition, or an overpressure condition, for example.

[0067] In some cxample embodiments, therapy configuration information comprising
a varicty of therapy scttings and operating parameters relating to a therapy device such as, for
example, therapy device 101, may be encoded and stored in memory on the processor 503 or
the remote device 520, for example, in a standard bar code format (GA1-128/EAN-128) or
standard QR codec (ISO 18004). A standard barcode or a QR code is a machine-rcadablc
optical label that contains information about the item to which it is attached. In some cxample
cmbodiments, such therapy configuration information stored in a code may be retricved using
a standard barcode or QR rcader such as, for example, the reader 530 and/or the remote
device 520. In somc cxample embodiments, a QR code storing information regarding the
therapy configuration may be attached to various components of therapy system 100 such as,
for cxample, the therapy device 101 and/or packages containing disposables utilized with the
device 101 such as, for cxample, the dressing 102, Respecting the device 101, a QR code
storing such information may be printed on a laminated card tethered to the therapy device
101 in some cmbodiments, or on a label stuck to the therapy device 101 in other
embodiments. In yet other embodiments, the QR code storing such information may be
displayed on the LCD 508 of the therapy device 101 that can be decoded by a QR reader.
Regarding packages containing disposables, a QR code may be printed directly on the
package specify the type of therapy device for intended usc with the disposables such as, for
cxamplce, the dressing 102 that is usable with the therapy device 101.

[0068] Therapy configurations may be complex to treat a tissuc site becausc they
comprisc a varicty of initial therapy scttings depending on the desired therapy, and they may
nced to be modificd during the course of treatment. Using a QR code to store and retricve
morc complex therapy configurations regarding such therapy devices and packages provides
a distinct advantage because of the enhanced speed and accuracy associated with providing
therapy to patients in acute care situations. QR codes may be encoded or gencrated to store
templates containing the initial therapy settings and adaptable to be subscequently modificd if

nccessary depending on the progress of the treatments. In some embodiments, therapy
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templates comprising initial therapy scttings may be customized for a specific supplicr or
uscr of the therapy device/or package of disposables. For example, a therapy template may be
specifically encoded the manufacturer or supplicr of the therapy device or package of
disposables. In other embodiments, a therapy template may be customized for a specific
hcalthcare system, a hospital, or a wing of a hospital for use in a particular environment. In
somc cmbodiments, these therapy templates may also be customized for specific locations
such as, for example, hospitals in different cities or states. In some cmbodiments, therapy
templates comprising initial therapy settings arc adaptable to be modificd by a clinician or
uscr if necessary depending on the progress of the negative pressure therapy and/or
instillation therapy being applicd.

[0069] In some example embodiments, a QR code may be encoded with a varicty of
initial therapy scttings comprising a desired therapy configuration such as, for example, a list
of therapy settings sct forth in Table 1 which is not an exhaustive list of possible therapy
scttings. In some cmbodiments, the therapy settings may comprise three groups of therapy
catcgorics including ncgative pressure therapy, instillation therapy, and/or the scheduling of
cither onc or both, cach onc comprising a plurality of possible sctting descriptions. For
cxample, the ncgative pressure category may comprise a plurality of sctting descriptions
including a name identifving the specific device, a target pressure (TP), and a therapy range
{TR). The negative pressure category may also comprise an indication of the desired mode of
operation, i.c., continuous pressure control (CPC), intermittent pressure control (1PC), and
dynamic pressure control (DPC), and a cycle time for activating and deactivating the negative
pressure therapy as described above with respect to Figures 2 and 3. Each mode of operation
may include therapy scttings peculiar to the specific mode of operation that is sclected and
stored on the QR code. For cxample, if the intermittent pressure control (IPC) is sclected, the
QR code may include the duty cycle therapy scttings representing the ratio for the on-time
and off-time for cach cycle of the necgative pressure therapy as described in more detail
above. If the dynamic pressure control {DPC) is sclected, the QR code may include the
waveform of the desired pressure such as, for example, a triangular waveform and the
corresponding maximum and minimum pressurc values as described above.

[0070] In somc cmbodiments, the instillation category may comprisc a plurality of
possible setting descriptions including, for example, the type of solution to be utilized, the fill
volume, the dwell time, and the maximum fluid pressure, all of which are described above

with respect to Figure 4. The instillation category also may comprisc therapy setting relating
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to the timing of instillation therapy being applied such as, for cxample, the frequency of
doscs in the ratio of number of negative pressure cycles to the number of instillation cycles.

[0071] Additionally, the scheduling category also may comprisc a plurality of
possible sctting descriptions for both the negative pressure category and the instillation
category including, for cxample, a desired ratio of the negative pressure cycles to the
instillation cycle, a daily regimen for cach therapy category, a weekday regimen for cach
therapy category and a weekend regimen for cach therapy category. For example, a weckday
regimen may include instillation therapy three times per day and a weekend regimen that
includes no instillation therapy because clinicians may not be available over the weckend. In
some cmbodiments, the daily regimen for instillation therapy may be sct to decline over a
week such as, for example, including instillation therapy five times for the first day of
therapy, four times for the sccond day of instillation therapy, and three times for the third day
which continues at that level for the remainder of the instillation cycle.

Table 1

Therapy Settings Template
Therapy Categories Setting Descriptions
Negative Pressure: Device Name
Target Pressure (TP)
Therapy Range (TR)
Meode: CPC/IPC/DPC
Cycle Time
Instillation: Solution Type
Fill Volume
Dwell Time
Fluid Pressurc
Doscs per day
NP/IN Ratio
Scheduling: Daily Regimen (NP/IN)
Weckday Regimen (NP/IN)
Wecekend Regimen (NP/IN)

[0072] Figurc 6A is an example cmbodiment of a QR code that stores an initial
therapy template comprising some of the therapy settings for providing negative pressure and
instillation therapy, and Figure 6B is the information stored by the QR code. In this
cmbodiment, the QR code is encoded as a machine-readable QR label 600 that contains
information regarding the initial therapy valucs associated with a therapy device such as, for
cxample, therapy device 101 that provides both negative pressurce and instillation therapy, and

utilizes a dressing suitable for such therapy. For example, the QR code 600 may be attached
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to the therapy device 101 and be encoded to identify the dressing (c.g., V.A.C. VERAFLO™
dressing described above). As indicated above, the QR code 600 may be attached to the
therapy device 101 as a label or displayed by the LCD 508. In some embodiments, the QR
label 600 may further identify the fill volume of fluids to be provided for cach dose {c.g., 50
cc), the dwell time for allowing the fluid to seak into the dressing 102 (c.g., 30 scconds), the
target pressure for a negative pressure therapy (c.g. 125 mmHg), and an intermittent pressure
control (IPC) indicating the amount of time the negative pressurc therapy is activated and
deactivated, i.c., on time and off time (c.g., 3 minutes on and 10 minutes off).

[0073] As indicated above, the initial therapy template and the QR code 600 may be
modified by a clinician or user to create a modified therapy template stored in a modified QR
code if necessary depending on the progress of the negative pressure therapy and/or
instillation therapy being applicd. For example, the clinician may desire to switch to morc
aggressive therapy cycles prior to changing the dressing at the tissuc sitc and may modify the
therapy scttings to incrcasc both the instillation therapy cyele and the ncgative pressurc
therapy cycle. Morc specifically, the clinician may incrcasc the dwell time therapy sctting to
I minutc and the ncgative pressure cycle to 30 minutes for the last two instillation and
ncgative pressure therapy cyceles. In another example, the clinician may desire to switch to a
lower instillation volume and a longer dwell time for weekend therapy to reduce the
likelihood of gencrating a bag empty, canister full, or fluid leakage alarm condition as
described in more detail below. In yet another example, the clinician may desire to switch to
a higher target pressure (T'P) to compensate for leaks in the therapy system 100 in order to
reduce the likelihood of generating a fluid leakage alarm condition as also described in more
detail below.

[0074] Figurc 7 is a flow chart illustrating a mecthod 700 for trcating a tissuc sitc
utilizing a thcrapy configuration that may be associated with some cmbodiments of the
therapy system of Figure 1, a mecthod of operating the therapy system of Figure 4, and the QR
code of Figure 6A. More specifically, such mecthod may utilize a dressing such as, for
cxample, the dressing 102 for applying negative-pressure therapy with fluid instillation
therapy based on the therapy template described in connection with the Table 1. A dressing
such as, for example, the dressing 102 may be applicd to the tissuc site, and connected to a
therapy device such as, for cxample, therapy device 101 as indicated at 701. In somc
embodiments, therapy secttings for a therapy configuration may be encoded such as, for

example, the therapy settings for the therapy categories listed in Table 1 and, morc
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specifically, the therapy scttings associated with the QR code 600 as indicated at 710. The
therapy settings may then be sent to the relevant therapy device and various remeote devices,
and/or be printed and forwarded to clinicians and nurses who are responsible for activating
and monitoring the therapy as indicated at 711. In some embodiments, these therapy settings
may be cmbodicd in a QR code such as, for example, QR code 600 that may be loaded into
the memory of the processor 503 of the therapy device 101. The QR code 600 may be loaded
into the processor 503 by utilizing the reader 530 to read the therapy settings of the QR code
or by utilizing a wircless version of the remote device 522 to transmit the QR code to the
processor 503 read on the LCD 508.

[0075] Negative pressure therapy may then be applied by the therapy device to the
dressing at 720 such as, for example, the therapy device 101 applying negative pressure to the
dressing 102. As the therapy device draws down the pressurc at the tissuc site, the therapy
device monitors the operating paramcters associated with the application of negative pressure
at 721. In somec embodiments, the control sensor 120 and the supply sensor 124 monitor the
control pressure and the supply pressure, respectively, to identify any negative pressurc alarm
conditions that may occur within the therapy system 100 such as, for cxample, leak
conditions, blockage conditions, canister-full conditions, and/or over-pressurc conditions. If a
ncgative pressure alarm condition occurs, corrective action may be taken by the clinician or
uscr at 723 and, in some cxample cmbodiments, the initial therapy settings of the therapy
configuration may be modificd by the clinician at 724. In some embodiments, the modificd
therapy configuration may be encoded and stored in a modified QR code so that the modified
QR code may be sent to the therapy device 101 and other remote devices such as, for
cxample, remote device 520, at 725 and the negative pressure therapy can continue at 720
utilizing the modificd therapy scttings of the modified therapy configuration.

[0076] In somec cxample embodiments, the processor 503 may be configured to
monitor the control sensor 504 and the supply sensor 514 to determine if the draw-down
process is occurring within desired parameters such as, for cxample, the target pressure {(TP)
and the therapeutic range (TR). In some embodiments, the processor 503 may be configured
to determine whether the control pressure determined by the control sensor 120 has reached
the desired therapy pressure that may have been determined by sctting the target pressure
{TP) in the processor 503 at the desired therapy pressure. In such embodiments, the control
pressure measurcd may be cqual to the target pressure (TP). In some cmbodiments, the

processor 503 may be configured to determine the difference between the control pressure
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determined by the control sensor 120 and a supply pressure determined by the supply sensor
124, and then store the pressure difference or pressure differential for display on the LCD 508
as a possible negative pressure alanm condition. In this manncr, the processor 503 may signal
an opcrating state of the system during the draw-down process.

[0077] In some embodiments, processor 503 and the therapy configuration embodicd
in the QR code 600 may be configured to identify a negative pressure leak condition. For
example, if the control pressure is within the therapeutic range (TR) of the target pressure
(TP}, the processor 503 may be configured to continue the application of negative pressurc
therapy and continue monitoring the control pressure provided by the control sensor 120 and
the supply pressure determined by the supply sensor 124 because no alarm condition has been
identified. If the processor 503 determines that the control pressure excceds the lower limit
of the therapeutic pressurce range (TR) and the supply pressure is within the therapeutic range
of the target pressure (TP), then the processor 503 can provide an indication on the LCD 508
that a first type of lecak condition has occurred. In this condition, the therapy system 100 may
be leaking between the negative pressure source 104 and the control scnsor 120. However, if
both the control pressurc and the supply pressure exceed the lower limit of the therapeutic
range {TR), then the processor 503 can provide an indication on the LCD 508 that a sccond
type of leak condition has occurred. In this condition, the negative pressure source 104 may
also have a problem. In some embodiments, the processor 503 also may be configured to
provide an output signal to thc negative pressure source 104 that increases the supply
pressure being provided by the pressure source 104 to compensate for the leak condition in
the therapy system 100. In some other embodiments, the clinician or user may take a
corrcctive action by attempting to find the leak in the therapy system 100 and fix or repair the
lcak. In yet other embodiments, the clinician or user may discover that the dressing 102 is
lcaking a little bit more than when initially applicd to the tissuc site, and decide to simply
adjust the target pressure (TP) or the therapeutic range (TR). If the clinician decides to
modify cither onc of these therapy scttings, the modified therapy configuration may then be
cncoded and stored on a modificd QR code so that the negative pressure therapy can continue
at 710 utilizing the modificd therapy settings.

[0078] In some embodiments, processor 503 and the therapy configuration embodicd
in the QR code 600 may be configured to identify a negative pressurc blockage condition. For
example, if the processor 503 determines that the control pressure provided by the control

sensor 120 remains static while the supply pressure provided by the supply sensor 124
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changes, such as an incrcase or decreasc in pressurc, the processor 503 can provide an
indication on the L.CD 508 or the remote device 520 that a blockage condition has occurred.
For example, the supply sensor 120 may provide a signal indicating that the supply pressure
cxceeds the upper limit of the therapeutic range (TR). If the control sensor 124 provides a
signal indicating that the control pressure remains within the therapeutic range (TR), the
processor 503 can provide an indication on the LCD 508 and/or the remote device 120 that
the operating state of the therapy system 100 is a blockage condition. In some embodiments,
the processor 503 also may provide an output signal to the regulator valve 118 to closc the
valve in order to maintain the desired therapy pressure. In other embodiments, the processor
503 may provide an output signal to the negative pressure source 104 to decrcase the supply
pressure being provided by the negative pressure source 104 to identify the location of the
blockage in the therapy system 100.

[0079] In some cmbodiments, processor 503 and the therapy configuration embodicd
in the QR code 600 may be configured to identify a negative pressure canister-full condition.
For example, if the supply sensor 124 provides successive signals to the processor 503 that is
configurcd to determine that the supply pressurce is rising during a presct time at a rate that
cxceeds a preset rate tolerance, and the control sensor 120 provides a signal indicating that
the control pressure remains static, the processor 503 can provide an indication on the LCD
508 or remote device 520 that a canister-full condition has occurred. In somce cmbodiments,
the processor 5303 may provide an output signal to turn off the supply pressure being provided
by the negative pressure source 104 so that the negative pressure therapy is temporarily
disabled. In some embodiments, the system pressure remains disabled and the alarms
continue, c.g., visual and/or audible, until the clinician takes corrective action to empty or
replace the container 112. In other embodiments, the processor 503 also may be configured
provide an output signal to the rcgulator valve 118 to vent the negative pressure from the
system in order to cqualize the pressurc within the container 112 and returning the pressurc to
ambicnt pressurc.

[0080] In somc cmbodiments of the method 700, ncgative pressure therapy may
continue to be applied to the tissuc site and negative pressurc alann conditions may continuc
to be monitored until the negative pressure therapy is discontinued or installation therapy is
sclected at 725. As indicated above with respect to Figure 4, instillation therapy may be
provided indircctly to a tissue site by applying a negative pressure from the negative-pressure

source 104 to the tissue site, thereby reducing the pressurc at the tissue site and drawing
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solution from the solution source 114 into the tissuc interface 108. Alternately, instillation
therapy may be provided directly to a tissuc site by applying a positive pressure from the
positive-pressure source 116 to motivate solution from the solution source 114 to the tissuc
interface 108. The positive-pressurc source 116 may be, for cxample, a peristaltic pump.
Whether utilizing a ncgative pressure source or a positive-pressure source, the contreller 110
may be configured to control the fluid dynamics of instillation therapy by providing a
continucus flow of solution or an intermittent flow of solution. In this cxample ecmbodiment,
the mcthod 700 may usc a ncgative pressure source to provide an intcrmittent flow of
solution for either instillation therapy or negative pressurce therapy depending upon which
therapy is being activated.

[0081] In somc cmbodiments of the method 700, necgative pressurc therapy may
continuc until instillation therapy is activated at 725. For example, negative pressurc therapy
may be discontinued becausc a first cycle of negative pressurc therapy has been completed or
because the negative pressure therapy is preempted by the next cycle for instillation therapy.
In some embodiments, the method 700 may engage a subroutine {(not shown) indicating that
the cycle time of negative pressure therapy had not expired and should continue to be applied
at 720. In some embodiments, the processor 503 may be configured to discontinuc the
application of negative pressure and commenced instillation therapy at 730 based on the ratio
of a negative pressure cycle to an instillation therapy cycle which can be identificd as one of
the therapy settings stored on the QR code 600. In yet other embodiments, a clinician or user
may manually switch between negative pressure therapy and {luid instillation therapy.

[0082] Fluid instillation therapy may then be applied by the therapy device to the
dressing at 730 such as, for example, the therapy device 101 may apply fluid instillation to
the dressing 102. As the therapy device draws the instillation fluid into the dressing 102 at the
tissuc site, the therapy device 101 monitors the opcrating parameters associated with the
application of instillation fluids at 731. In some embodiments, the control sensor 120 and the
supply scnsor 124 continuc to monitor the control pressure and the supply pressure,
respectively, to identify any instillation alarm conditions that may occur within the therapy
system 100 such as, for example, fluid blockage conditions, bag empty condition, and/or total
volume dispenscd conditions. If' a fluid instillation alarm condition occurs, cotrective action
may be taken by the clinician or user at 733 and, in some cxample embodiments, the initial
therapy settings of the therapy configuration may be modified by the clinician at 734. In some

embodiments, the modified therapy configuration may be encoded and stored in a modified
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QR code so that the modified QR code may be sent to the therapy device 101 and other
remote devices such as, for cxample, remote device 520, at 735 and the fluid instillation
therapy can continuc at 730 still activated utilizing the modified therapy scttings of the
modificd therapy configuration. 1t should be understood that one skilled in the art would
know how to configure the contreller 110 to compute the instillation alanm conditions
depending on whether a negative-pressure source or a positive-pressure sores is usced to
provide the solution therapy.

[0083] In some cmbodiments, the processor 503 and the therapy configuration
embodied in the QR code 600 may be configured to identify an instillation blockage
condition and automatically switch from instillation therapy back to negative pressure
therapy. In some embodiments, the supply sensor 120 may provide a signal indicating that the
supply pressure cxceeds the upper limit of the therapeutic range (TR). If the control scnsor
124 provides a signal indicating that the control pressure remains within the therapeutic range
{TR), the proccssor 503 can provide an indication on the LCD 508 and/or the remote device
120 that a blockage condition has occurred. In some embodiments, the processor 503 also
may provide an output signal to the instillation regulator 115 to close the valve in order to
turn off the instillation therapy. In other embodiments, the processor 503 may provide an
output signal to the negative pressurc source 104 to decreasce the supply pressurc being
provided by the negative pressure source 104 to identify the location of the blockage in the
therapy system 100. Afier corrective actions have been taken, the initial therapy template and
the QR code 600 may be modified by a clinician or user to create a modified therapy template
stored in a modified QR code. For cxample, the clinician may desire to switch to a lower
instillation volume and a longer dwell time for weckend therapy to reduce the likelihood of
generating a bag empty, canister full, or fluid leakage alarm condition.

[0084] In somc cmbodiments, the proccssor 503 and the therapy configuration
cmbodied in the QR code 600 may bc configured to identify an instillation bag cmpty
condition and automatically switch from instillation therapy back to ncgative pressurc
therapy. If the contreller 110 provides a signal indicating that the solution source 114 is
cmpty, the processor 503 can provide an indication on the LCD 508 and/or the remote device
120 that a bag cmpty condition has occurred. In some embodiments, the processor 503 also
may provide an output signal to the instillation regulator 115 to close the valve in order to
turn off the instillation therapy. In some other embodiments, the processor 503 also may

provide an output signal to start a dwell time clock (not shown) that times out after the
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dressing has soaked for the dwell time cmbodicd in the QR code 600. If the dwell time has
not expired at 736, the methed 700 continues to monitor the instillation parameters at 731 to
detect any instillation alarm conditions at 732. However, if the dwell time has expired at 736,
the mcthod 700 may proceed to 740 to determine whether the negative pressure therapy has
been completed. If negative pressure therapy has not been completed at 740, the method 700
may proceced back to 720 to apply another cyele of negative pressure therapy. However, if the
ncgative pressure at 740 has been completed, therapy treatments may be completed at 750.

[0085] The systems, apparatuscs, and methods described hercin may provide
significant advantages. For cxample, throughout the application of various therapy
configurations including both negative pressure therapy and instillation therapy, the therapy
device applying the therapy may gencrate a large number of alarms as a result of alarm
conditions described above for different therapy scttings. The systems, apparatuscs, and
mcthods described hercin may allow thc supplicr of the thcrapy dcvice or therapy
disposables, the clinician or the user to identify various therapy configurations embodied in
and initial therapy template that may be casily modificd by the clinician or user to gencrate a
modificd therapy configuration to facilitate the reduction of alarms when applying the
therapy. The initial therapy configuration and the modified therapy configuration may be
stored on the respective therapy template in a readable code such as, for example, a QR code
to further facilitate the clinician or user’s ability to control the number of alarms generated by
the therapy device during the therapy treatment.

[0086] The systems, apparatuses, and methods described herein may also allow the
clinician to utilize in initial therapy template to initiate therapy in a consistent and casy-to-usc
manncr because the template may include predefined therapy scttings for both negative
pressurc therapy {c.g., target pressure, intermittent or dynamic pressurce control, ctc.) and
instillation therapy (c.g., fill volume, dwell time, ctc.). A supplicr of a therapy device and/or
therapy disposables may provide guidelines and/or algorithms to uscrs and/or clinicians for
sclecting the recommended therapy scttings for an initial therapy template to initiate the
therapy. Thesce initial therapy settings may be customized for specific care groups, hospitals,
or carc facilitics. The therapy scttings may be further modificd in light of various clinical
paramecters such as the type of wound or incision, clinical intervention, or other paramcters
unique to the patient and/or treatment being provided. Additionally, the therapy
configurations comprising the therapy settings may be cncoded and stored in a standard

barcode or a standard QR code as described above, and the code may be stored on a therapy
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device or package label to further facilitatc customization and or modification of the therapy
configuration to better control or limit the number of alarm conditions that may occur. Such
codes may be scanned by a reader to display the current therapy configuration being applied
or utilized. Such codes may also be transferred to the therapy device via wire or wireless
connections such as, for example, USB or Bluctooth connections, respectively.

[0087] While shown in a few illustrative embodiments, a person having ordinary skill
in the art will recognize that the systems, apparatuscs, and methods described hercin arc
susceptible to various changes and modifications that fall within the scope of the appended
claims. Morcover, descriptions of various alternatives using terms such as “or” do not
require mutual exclusivity unless clearly required by the context, and the indefinite articles
"a" or "an" do not limit the subject to a single instance unless clearly required by the context.
Components may be also be combined or climinated in various configurations for purposcs of
sale, manufacturc, assembly, or use. For cxample, in some configurations the dressing 110,
the container 115, or both may be climinated or scparated from other components for
manufacture or sale. In other example configurations, the controller 110 may also be
manufactured, configured, assembled, or seld independently of other components.

[0088] The appended claims sct forth novel and inventive aspects of the subject
matter described above, but the claims may also cncompass additional subject matter not
specifically recited in detail. For cxample, certain features, clements, or aspects may be
omitted from the claims if not necessary to distinguish the novel and inventive features from
what is already known to a person having ordinary skill in the art. Featurcs, clements, and
aspects described in the context of some embodiments may also be omitted, combined, or
replaced by alternative features serving the same, equivalent, or similar purposc without

departing from the scope of the invention defined by the appended claims.
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CLAIMS

What is claimed is:

1. A therapy system for providing negative-pressure therapy and instillation therapy to a
dressing, the therapy system comprising:

a source of instillation fluid adapted to be coupled to the dressing for providing
instillation fluid to the dressing;

a source of negative pressure adapted to be coupled to the dressing for providing
negative pressure to the dressing based on an initial therapy configuration;

negative pressure sensors configured to monitor negative pressure parameters
associated with the application of negative pressure to the dressing to
identify negative pressure alarm conditions;

instillation sensors configured to monitor instillation parameters associated with
the application of instillation fluid to the dressing to identify instillation
alarm conditions; and

a controller coupled to the source of instillation fluid, the source of negative
pressure, the negative pressure sensors, and the instillation sensors, the
controller being adapted to identify negative pressure alarm conditions
based on the negative pressure parameters and identify instillation alarm
conditions based on the instillation parameters, the controller being further
adapted to modify the initial therapy configuration in response to the

negative pressure alarm conditions and the instillation alarm conditions.

2. The therapy system of claim 1, wherein the controller is adapted further to provide
corrective action in response to identification of a negative pressure alarm condition prior

to modifying the initial therapy configuration.

3. The therapy system of claim 1, wherein the controller is adapted further to provide
corrective action in response to identification of an instillation pressure alarm condition

prior to modifying the initial therapy configuration.

4. The therapy system of claim 1, wherein the controller further comprises an input for
receiving the initial therapy configuration and memory for storing the initial therapy

configuration.
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The therapy system of claim 1, wherein the initial therapy configuration is stored as a

code that is machine-readable.

The therapy system of claim 5, wherein the code is adaptable to be modified.

The therapy system of claim 5, wherein the code is a standard QR code.

The therapy system of claim 5, comprising a display coupled to the controller and adapted

to provide a readable version of the code.

The therapy system of claim 5, comprising a wireless communication module for

receiving and transmitting the code with a remote wireless device.
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. A method for using a therapy device for providing negative-pressure therapy and

instillation therapy to a dressing, the method comprising:

coupling a source of negative pressure to the dressing;

coupling a source of instillation fluid to the dressing;

applying negative pressure to the dressing based on an initial therapy
configuration;

monitoring negative pressure parameters associated with the application of
negative pressure to the dressing to identify negative pressure alarm
conditions;

modifying the initial therapy configuration to generate a modified therapy
configuration in response to negative pressure alarm conditions identified;

applying instillation fluid to the dressing based on the initial therapy configuration;

monitoring instillation parameters associated with the application of instillation
fluid to the dressing to identify instillation alarm conditions; and,

modifying the initial therapy configuration to generate a modified therapy

configuration in response to instillation alarm conditions identified.

The method of claim 10, further comprising providing corrective action in response to
identification of a negative pressure alarm condition prior to modifying the initial therapy

configuration.

The method of claim 11, wherein the negative pressure alarm condition is a leak
condition and the corrective action is increasing the negative pressure being applied to the

dressing.

The method of claim 11, wherein the negative pressure alarm condition is a blockage
condition and the corrective action is turning off the application of negative pressure

being applied to the dressing.

The method of claim 10, further comprising providing corrective action in response to
identification of an instillation alarm condition prior to modifying the initial therapy

configuration.
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The method of claim 14, wherein the instillation alarm condition is a bag empty condition
and the corrective action is turning off the application of the instillation fluid being

applied to the dressing.

The method of claim 15, further comprising allowing the instillation fluid to soak the

dressing for a dwell time before applying additional negative pressure.

. The method of claim 10, wherein modifying the initial therapy configuration results from

an input from a clinician.

The method of claim 10, wherein modifying the initial therapy configuration results from

an alarm condition.

The method of claim 10, wherein the initial therapy configuration may comprise therapy
settings selected from a group of negative pressure therapy settings including
identification of a therapy device, a target pressure, a therapeutic range, a pressure control

mode, and a cycle time.

The method of claim 10, wherein the initial therapy configuration may comprise therapy
settings selected from a group of instillation therapy settings including identification of an
instillation fluid, a fill volume, a dwell time, a fluid pressure, and a negative

pressure/instillation ratio.

The method of claim 10, wherein the initial therapy configuration may comprise therapy
settings selected from a group of scheduling therapy settings including a daily regimen, a
weekday regimen, and a weekend regimen for applying negative pressure and instillation

fluid.

The method of claim 10, wherein the negative pressure and instillation fluid are applied

alternately to the dressing.

The method of claim 10, further comprising encoding the initial therapy configuration to

be stored on a code that is machine-readable.
The method of claim 23, wherein the code 1s adaptable to be modified.

The method of claim 23, wherein the code is a standard QR code.
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26. The method of claim 23, further comprising storing the code on the therapy device.

27. The method of claim 23, further comprising printing the code on a label associated with

the therapy device or a package associated with disposals used with the therapy device.

28. The method of claim 23, further comprising transferring the code to the therapy device

from a wireless mobile device.

29. The method of claim 23, further comprising transferring the code from a wireless mobile

device therapy device.

30. The systems, apparatuses, and methods substantially as described herein.
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