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(57) Abstract: The present disclosure relates to a network system. The system is formed by at least two negative pressure wound therapy
(NPWT) devices. The first NPWT device includes a wireless radio, user interface, controller, and processing circuit. The wireless radio
wirelessly communicates with the second NPWT device. The user interface displays operational status of therapy operation, receives
a command of operational change from a user, and displays wireless radio connection strength between the first NPWT device and the
NPWT device. The controller controls therapy operation of the first NPWT device based on input from the user interface. The processing
circuit causes the wireless radio to communicate with the second NPWT device, determines wireless radio connection strength between
the first NPWT device and the second NPWT device based on communication between the first NPWT device and the second NPWT
device, and causes the user interface to display determined wireless radio connection strength.
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SHORT RANGE PEER TO PEER NETWORK FOR NEGATIVE
PRESSURE WOUND THERAPY DEVICES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional Application No.
62/753,759, filed on October 31, 2018, which is incorporated herein by reference in its

entirety.

BACKGROUND

[0002] The present disclosure relates generally to negative pressure wound therapy devices
and more particularly to status and device health monitoring of negative pressure wound

therapy devices.

SUMMARY

[0003] One implementation of the present disclosure relates to a network system for a
hospital. The system includes negative pressure wound therapy devices which form a
network for the hospital. The negative pressure wound therapy devices include a first
negative pressure wound therapy device and a second negative pressure wound therapy
device. The first negative pressure wound therapy device includes a wireless radio, a user
interface, a controller, and a processing circuit. The wireless radio is configured to wirelessly
communicate with the second negative pressure wound therapy device. The user interface is
configured to display to a user an operational status of a therapy operation, receive a
command of an operational change from the user, and display to the user a wireless radio
connection strength between the first negative pressure wound therapy device and the second
negative pressure wound therapy device. The controller is configured to control the therapy
operation of the first negative pressure wound therapy device based on an input from the user
interface. The processing circuit is configured to cause the wireless radio to communicate
with the second negative pressure wound therapy device, determine the wireless radio
connection strength between the first negative pressure wound therapy device and the second
negative pressure wound therapy device based on the communication between the first

negative pressure wound therapy device and the second negative pressure wound therapy
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device, and cause the user interface to display the determined wireless radio connection

strength to the user.

[0004] In some embodiments, the first negative pressure wound therapy device further
includes an energy storage device configured to store energy and to power the first negative

pressure wound therapy device using the stored energy.

[0005] In some embodiments, the processing circuit is configured to cause the wireless
radio to receive information from the second negative pressure wound therapy device. In
some embodiments, the information from the second negative pressure wound therapy device
includes at least one of an operational status of the second negative pressure wound therapy
device, a remaining energy level of an energy storage device of the second negative pressure
wound therapy device, an alert regarding at least one of a low remaining energy level of the
energy storage device and a malfunction of the second negative pressure wound therapy
device, a device identification value of the second negative pressure wound therapy device, a
log of wound therapy information of the second negative pressure wound therapy device over
a previous time period, and a signal strength between a second wireless network and the

second negative pressure wound therapy device.

[0006] In some embodiments, the log of wound therapy information of the second negative
pressure wound therapy device includes at least one of a negative pressure wound therapy
event, a patient, a mode of negative pressure wound therapy, a therapy start time, a therapy
end time, a therapy duration, an instillation quantity, a wound size progress, and an intensity

of negative pressure wound therapy.

[0007] In some embodiments, the processing circuit is configured to cause the user
interface to display to the user the information received from the second negative pressure

wound therapy device in response to an administrative request from the user.

[0008] In some embodiments, the processing circuit is configured to communicate
information to an external device through a serial communications interface. In some
embodiments the information includes at least one of the information received from the
second negative pressure wound therapy device, the operational status of the first negative
pressure wound therapy device, and a log of information of the first negative pressure wound

therapy device.
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[0009] In some embodiments, the first negative pressure wound therapy device is further
configured to export log information to an external network. In some embodiments the log
information includes at least one of the information received from the second negative
pressure wound therapy device, the operational status of the first negative pressure wound

therapy device, and a log of information of the first negative pressure wound therapy device.

[0010] In some embodiments, the external network includes at least one of an external
wireless network, a remote database, and a hospital infrastructure network. In some
embodiments the first negative pressure wound therapy device is configured to export the log
information to the external network via at least one of a cellular dongle and a wired

connection.

[0011] In some embodiments, the processing circuit is configured to receive, from the user
interface, the command of the operational change from the user, and cause the wireless radio
to send the command of the operational change to the second negative pressure wound
therapy device to change an operational status of the second negative pressure wound therapy

device.

[0012] In some embodiments, the command of the operational change is a command to
transition the second negative pressure wound therapy device between an active therapy state

and an inactive therapy state.

[0013] In some embodiments, the network for the hospital is a wireless mesh network. In
some embodiments, the processing circuit is configured to cause the wireless radio to
communicate with the negative pressure wound therapy devices to form the wireless mesh

network.

[0014] Another implementation of the present disclosure is a method for monitoring
negative pressure wound therapy devices via a wireless network. The method includes
receiving, via a wireless radio, information regarding the negative pressure wound therapy
devices, and displaying, via a user interface, the information regarding the negative pressure
wound therapy devices. In some embodiments, the information regarding the negative
pressure wound therapy devices includes at least one of an operational status of the each of
the negative pressure wound therapy devices, a remaining energy level of an energy storage
device of each of the negative pressure wound therapy devices, an alert regarding at least one

of a low remaining energy level of the energy storage device and a malfunction of each of the
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negative pressure wound therapy devices, a device identification value of each of the negative
pressure wound therapy devices, a log of operational information of each of the negative
pressure wound therapy devices over a previous time period, and a signal strength between a

second wireless network and each of the negative pressure wound therapy devices.

[0015] In some embodiments, the method includes exporting the information regarding the
negative pressure wound therapy devices to an external device through at least one of a serial

communications interface and the wireless radio.

[0016] In some embodiments, the external device is a personal computer device including a

wireless radio configured to communicate with the negative pressure wound therapy devices.

[0017] In some embodiments the personal computer device is a smartphone configured to
communicate wirelessly with the negative pressure wound therapy devices through an
application configured to cause the wireless radio of the smartphone to communicate with the

wireless radio of the negative pressure wound therapy devices.

[0018] In some embodiments, the external device is configured to send the information
regarding the negative pressure wound devices to at least one of a remote database, and a

hospital infrastructure network.
[0019] In some embodiments, the remote database is an electronic medical records system.

[0020] In some embodiments, the method includes exporting the information to an external
network via at least one of a cellular dongle and a wired connection. In some embodiments,
the external network is at least one of an external wireless network, a remote database, and a

hospital infrastructure network.

[0021] In some embodiments, the method includes sending a command to one or more of
the negative pressure wound therapy devices. In some embodiments the command is a
directive to transition the negative pressure wound therapies between an active therapy state

and an inactive therapy state.

[0022] In some embodiments, the active therapy state includes at least one of negative

pressure wound therapy and instillation therapy.

[0023] In some embodiments, the inactive therapy state includes changing an associated

wound dressing.
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[0024] Another implementation of the present disclosure is a method for determining a
location of a lost negative pressure wound therapy device. The method includes facilitating
communication between a first negative pressure wound therapy device at a first location and
the lost negative pressure wound therapy device, determining a signal strength between the
first negative pressure wound therapy device and the lost negative pressure wound therapy
device based on the communication between the first negative pressure wound therapy device
and the lost negative pressure wound therapy device, and displaying, to a user, the signal
strength between the first negative pressure wound therapy device and the lost negative
pressure wound therapy device via a user interface of the first negative pressure wound

therapy device.

[0025] In some embodiments, the method includes determining a distance between the first
negative pressure wound therapy device and the lost negative pressure wound therapy device
based on the signal strength between the first negative pressure wound therapy device and the
lost negative pressure wound therapy device, and displaying, to the user, the distance between
the first negative pressure wound therapy device and the lost negative pressure wound

therapy device.

[0026] In some embodiments, the method includes facilitating communication between a
second negative pressure wound therapy device at a second location and the lost negative
pressure wound therapy device and facilitating communication between a third negative
pressure wound therapy device at a third location and the lost negative pressure wound
therapy device. The method further includes determining signal strength between the second
negative pressure wound therapy device and the lost negative pressure wound therapy device
based on the communication between the second negative pressure wound therapy device and
the lost negative pressure wound therapy device and determining signal strength between the
third negative pressure wound therapy device and the lost negative pressure wound therapy
device based on the communication between the third negative pressure wound therapy
device and the lost negative pressure wound therapy device. The method further includes
determining a distance between the second negative pressure wound therapy device and the
lost negative pressure wound therapy device based on the signal strength between the second
negative pressure wound therapy device and the lost negative pressure wound therapy device,
and determining a distance between the third negative pressure wound therapy device and the

lost negative pressure wound therapy device based on the signal strength between the third
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negative pressure wound therapy device and the lost negative pressure wound therapy device.
The method further includes determining the location of the lost negative pressure wound
therapy device based on the distance between the first negative pressure wound therapy
device and the lost negative pressure wound therapy device, the distance between the second
negative pressure wound therapy device and the lost negative pressure wound therapy device,
and the distance between the third negative pressure wound therapy device and the lost

negative pressure wound therapy device.

[0027] In some embodiments, the method includes determining a relative location of the
lost negative pressure wound therapy device relative to at least one of the first negative
pressure wound therapy device, the second negative pressure wound therapy device, and the
third negative pressure wound therapy device and displaying the relative location of the lost
negative pressure wound therapy device to the user via a user interface of at least one of the
first negative pressure wound therapy device, the second negative pressure wound therapy
device and the third negative pressure wound therapy device. In some embodiments, the
relative location includes a magnitude and direction of the lost negative pressure wound
therapy device relative to at least one of the first negative pressure wound therapy device, the
second negative pressure wound therapy device and the third negative pressure wound

therapy device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a block diagram of a mesh network of negative pressure wound therapy

(NPWT) devices in a medical building, according to an exemplary embodiment.

[0029] FIG. 2 is a front view of one of the NPWT devices of FIG. 1, shown to include a

user interface and a controller, according to an exemplary embodiment.

[0030] FIG. 3 is a block diagram of the controller of FIG. 2, according to an exemplary

embodiment.

[0031] FIG. 4 is an example of the user interface of FIG. 2, according to an illustrative

embodiment.

[0032] FIG. 5ais an example of a log event of one of the NPWT devices of FIG. 1,

according to an exemplary embodiment.
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[0033] FIG. 5bis an example of a log event of one of the NPWT devices of FIG. 1,

according to an exemplary embodiment.

[0034] FIG. 5c is an example of a log event of one of the NPWT devices of FIG. 1,

according to an exemplary embodiment.

[0035] FIG. 6 is a block diagram of a mesh network of negative pressure wound therapy

devices, according to an exemplary embodiment.

[0036] FIG. 7 is a graph of a relationship between signal strength and distance, according to

an exemplary embodiment.

[0037] FIG. 8 is a method for transmitting and receiving information between the NPWT

devices of FIG. 1, according to an exemplary embodiment.

[0038] FIG. 9 is a method for determining an unknown location of one of the NPWT

devices of FIG. 1, according to an exemplary embodiment.

[0039] FIG. 10 is a block diagram of a mesh network including a first neighborhood and a

second neighborhood of NPWT devices of FIG. 1, according to an exemplary embodiment.
DETAILED DESCRIPTION

[0040] Referring generally to the FIGURES, a mesh network system for negative pressure
wound therapy (NPWT) devices in a medical environment (e.g., a hospital) is shown,
according to various embodiments. Any of the NPWT devices discussed in the disclosure
may be configured to perform NPWT. NPWT is a technique to aid in the healing process of
chronic wounds by applying a vacuum to the wound(s). In some cases, fluid (e.g., saline,
antibiotics, etc.) may be instilled into the wound(s) and removed through the vacuum.
Various foam dressings may be applied to the wound and a film may be placed over the
wound, allowing the vacuum to be applied to the wound. Any of the NPWT devices
described in the present disclosure may include any pumps, dressings, tanks, reservoirs, etc.,
necessary to perform NPWT. The devices may be configured to perform any of V.A.C.
VeraFlo™ Therapy, Prevena™ Therapy, ABThera™ Therapy, or any other NPWT. The
NPWT devices are shown to include controllers configured to wirelessly communicate with
each other to form a wireless mesh network. The mesh network may be a Zigbee network
and may allow any of the NPWT devices in the mesh network to communicate with each

other. The NPWT devices may transmit information, commands, log events, etc., between

-
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each other or to other computer devices and/or networks (e.g., a Medical Records System).
The mesh network may provide advantages in regards to operation and monitoring of the
NPWT devices. The mesh network may also be used to determine approximate locations of
lost NPWT devices. The approximate locations of the lost device may be provided to a staff
(e.g., a caregiver, a NPWT device operator, etc.) so that the staff can locate the lost NPWT

device.

[0041] In some cases, the NPWT devices are rotated out of the hospital for servicing when
a patient has completed NPWT or rotated into the hospital when a new patient is to begin
NPWT. Receiving permission to connect a device to a hospital’s wireless network can be a
long process. Providing a wireless network between the NPWT devices themselves allows
the NPWT devices to be ready for use soon after being rotated into the hospital, and enables
the NPWT devices to communicate with each other without being required to be connected to
the hospital’s wireless network. One or more of the NPWT devices may wirelessly
communicate with a cellular tower (as described in greater detail below), and the mesh
network formed by the NPWT devices may provide all of the NPWT devices with connection
to the cellular tower. Advantageously, if there is a spot of the hospital which does not have
cellular coverage, the mesh network can forward data from one of the NPWT devices in the
dead spot to a NPWT device with a strong cellular signal. In this way, the mesh network can
allow each of the NPWT devices to communicate with the cellular tower and to transmit any

information to a remote data center.

[0042] In some embodiments, a permanent base unit is connected to the mesh network and
is configured to communicably connect with any of the NPWT devices in the mesh network.
The permanent base unit may allow a user to monitor and/or control an operation of at least
one of the NPWT devices, according to some embodiments. For example, in some
embodiments, the user may be able to transition any of all of the NPWT devices into an in-
operational state (such that wound dressings can be changed) by sending a command from the
permanent base unit to at least one of the NPWT devices. Advantageously, the NPWT
devices and the permanent base unit may allow the mesh network to function and operate

without needing to connect to the hospital wireless network.

[0043] Referring now to FIG. 1, a block diagram of a mesh network 100 is shown,
according to an exemplary embodiment. The mesh network 100 is defined by two or more

negative pressure wound therapy (NPWT) devices 104. In the exemplary embodiment shown
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in FIG. 1, the mesh network 100 is defined by NPWT devices 104a-104m. NPWT devices
104a-104m are shown located in rooms 106a-106m of building 102, according to the
exemplary embodiment shown. In some embodiments, building 102 is one floor of a hospital
or any other medical building. In some embodiments, mesh network 100 is defined by more
or less of than the number of NPWT devices 104 shown in FIG. 1. For example, mesh
network 100 may be formed by any number of NPWT device 104, according to some

embodiments.

[0044] NPWT devices 104a-104m are shown communicably connected to each other to
form mesh network 100, according to the exemplary embodiment shown. Mesh network 100
may be a communication network such as a Zigbee network, according to an exemplary
embodiment. In some embodiments, mesh network 100 may be any other communications
network, such as a Wi-Fi network, a Bluetooth network, a LoRa network, and/or any other
wireless communications network. According to an exemplary embodiment, the mesh
network 100 is an ad-hoc network (i.e., a peer-to-peer network such as a mobile ad hoc

network).

[0045] As shown in FIG. 1, each of NPWT devices 104a-104m can communicate directly
with any of the other NPWT devices 104a-104m, provided that the other NPWT devices
104a-104m are within a wireless communications range. For example, NPWT device 104a
(shown located in a far left upper corner of building 102) may be out of range of NPWT
device 104g (shown located in a far right bottom corner of building 102) and may not be able
to communicate directly with NPWT device 104g. However, the mesh network 100 may
provide a communications path between NPWT device 104a and NPWT device 104g. For
example, a communications path between NPWT device 104a and NPWT device 104g may
be formed by NPWT device 104a, NPWT device 104m, NPWT device 104j, NPWT device
1041, NPWT device 104h, and NPWT device 104g of mesh network 100, allowing NPWT
device 104a and NPWT device 104g to communicate with each other.

[0046] Each of NPWT devices 104a-104m may communicate with any of the other NPWT
devices 104 which form the mesh network 100, according to some embodiments. The NPWT
devices 104a-104m may communicate information between each other regarding log events,
current status of each of the NPWT devices 104a-104m, control signals, commands, etc. For
example, each of the NPWT devices 104a-104m may communicate information regarding an

operational status to each of the other NPWT devices 104a-104m. A NPWT device operator

9.



WO 2020/092317 PCT/US2019/058485

(e.g., a caregiver, a nurse, a medical personnel, etc.) may be able to monitor the operational
status of the each NPWT devices 104a-104m by viewing a user interface of one of the
devices (e.g., NPWT device 104a). The NPWT device operator may view some or all of the
information transmitted through mesh network 100. For example, the NPWT device operator
may be able to monitor the operational status (i.e., in operation, operation paused, operation
started, etc.) of all of NPWT devices 104a-104m which form mesh network 100. In some
embodiments, the NPWT device operator is a nurse responsible for the operation of one or
more of NWPT devices 104a-104m. The nurse may be stationed in a nurse station, shown as
nurse station 111, according to some embodiments. Rather than going to each NPWT device
104a-104m and manually checking a status of each NPWT device 104a-104m, the nurse may
go to the nearest NPWT device 104 (e.g., NPWT device 104m) and may monitor the status of
all NPWT devices 104a-104m which form mesh network 100 by viewing the user interface of
NPWT device 104m. Advantageously, this reduces the need to manually check the status
and/or operation of each NPWT device 104a-104m, and allows the nurse the ability to
quickly and easily monitor the status/operation of NPWT devices 104a-104m from one of

NPWT devices 104a-104m.

[0047] In some embodiments, any of the NPWT devices 104a-104m may be configured to
send a command to each of the NPWT devices 104a-104m to transition each of the NPWT
devices 104a-104m from an active mode to a wound dressing change mode (i.e., an inactive
mode). For example, if the NPWT device operator (e.g., the nurse) needs to change wound
dressings of each of the NPWT devices 104a-104m, the device operator may go to one of the
NPWT devices 104a-104m, and send a command to each of the other NWPT device 104a-
104m to transition any or all of the NPWT devices 104a-104m into the wound dressing
change mode. In the wound dressing change mode, the operation of one or more of the
NPWT devices 104a-104m may pause, allowing the NPWT device operator to change the
wound dressings of the paused NPWT devices 104. When the NPWT device operator has
finished changing the wound dressings of one or more of the NPWT devices 104a-104m, the
NPWT device operator may send a command to transition one or more of the NPWT devices

104a-104m into the active mode from any of the NPWT devices 104a-104m.

[0048] Referring still to FIG. 1, mesh network 100 is shown communicably connected to a
personal computer device, shown as personal computer device 108, according to an

exemplary embodiments. Personal computer device 108 may be any of a laptop, a

-10-
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smartphone, a computer, etc., or any other personal computer device 108 configured to
communicably connect with mesh network 100. In some embodiments, personal computer
device 108 may only communicably connect with mesh network 100 if personal computer
device 108 is configured to communicably connect with mesh network 100 via a
communications protocol which mesh network 100 uses (e.g., a Zigbee protocol). Personal
computer device 108 may connect to one of the NPWT devices 104a-104m (e.g., NPWT
device 104e as shown in FIG. 1) and therein be communicably connected to any of the

NPWT devices 104a-104m which form mesh network 100.

[0049] Personal computer device 108 may be configured to receive any of the information
transmitted between NPWT devices 104a-104m which form mesh network 100, according to
some embodiments. In some embodiments, personal computer device 108 may be configured
to receive and monitor any of the information transmitted between NPWT devices 104a-
104m in a manner similar to the user interface of one of the NPWT devices 104a-104m
(described in greater detail below with reference to FIG. 4). Personal computer device 108 is
also configured to control an operation of one or more NPWT devices 104a-104m according
to some embodiments. For example, personal computer device 108 may send a command to
transition one or more of the NPWT devices 104a-104m between an active mode of operation
and a wound dressing change mode of operation. In some embodiments, personal computer
device 108 sends a command through an application. In some embodiments, personal
computer device 108 may only send a command if personal computer device 108 has been
verified with the mesh network 100 as an administrative device (e.g., personal computer
device 108 must provide a password before being allowed to monitor/control any of the
NPWT devices 104 of mesh network 100). Advantageously, this allows a NPWT device
operator (e.g., a nurse) to transition one or more or all of the NPWT devices 104a-104m
between the active mode of operation and the wound dressing change mode of operation from
any location in the building 102 where personal computer device 108 may communicably

connect with mesh network 100.

[0050] Personal computer device 108 may additionally provide Internet connection to the
mesh network 100, according to some embodiments. For example, FIG. 1 shows personal
computer device 108 connected to the Internet. Personal computer device 108 may be
configured to receive any of the information transmitted through mesh network 100 (e.g., log

events, historical operational information, NPWT device status of one or more NPWT
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devices 104, etc.) and upload the information to a remote database on the Internet. In some
embodiments, personal computer device 108 is configured to upload the information received
from mesh network 100 to an Electronic Medical Records (EMR) or an Electronic Patient

Records (EPR) system.

[0051] Referring still to FIG. 1, mesh network 100 is shown communicably connected to an
external network, shown as network 109, according to some embodiments. Network 109
may be any external and/or upstream network, such as a hospital network infrastructure. Any
of NPWT devices 104a-104m may be configured to communicably connect to network 109,
according to some embodiments. In some embodiments, network 109 is an EMR system or
an EPR system. Mesh network 100 may be configured to communicably connect with
network 109 and transmit information regarding device health, status, historical data, etc., of
any of NPWT devices 104a-104m which form mesh network 100, according to some

embodiments.

[0052] Referring now to FIG. 2, one of the NPWT devices 104a-104m is shown according
to an exemplary embodiment. In FIG. 2, NPWT device 104a is shown, however, each of the
NPWT devices 104a-104m may be constructed similarly to NPWT device 104a, such that
whatever is said of NPWT device 104a may be said of each of NPWT devices 104a-104m,
according to some embodiments. NPWT device 104a is shown to include a housing 112, a
user interface 118, and buttons 116 configured to control at least one of an operation of the
user interface 118 and a negative pressure operation of NPWT device 104a. NPWT device
104a is also shown to include controller 120 contained within housing 112, according to
some embodiments. In some embodiments, NPWT device 104a may be configured to control
an operation of a V.A.C. VeraFlo™ Therapy, a Prevena™ Therapy, an ABThera™ Therapy,
or any other NPWT. NPWT device 104a may be configured to control an operation of any
devices (e.g., a vacuum system, an instillation system, etc.), necessary to complete any of the

V.A.C. VeraFlo™ Therapy, Prevena™ Therapy, ABThera™ Therapy, or any other NPWT.

[0053] User interface 118 may be configured to display any of the information transmitted
through mesh network 100, according to some embodiments. In some embodiments, user
interface 118 may display an operational status of NPWT device 104a. For example, user
interface 118 may display any of a patient name, a responsible nurse name, a type of NPWT
currently being performed by NPWT device 104a, a duration of NPWT, a vacuum pressure of
the NPWT, etc., or any other information relevant to the NPWT and/or the mesh network
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100. In some embodiments, user interface 118 is any of a resistive touch-screen interface, a
surface acoustic wave touch-screen interface, a capacitive touch-screen interface, etc.,
configured to allow a user to control NPWT device 104a. In some embodiments, user

interface 118 is controlled by buttons 116.

[0054] Referring now to FIG. 3, a block diagram of controller 120 is shown in greater
detail, according to an exemplary embodiment. Controller 120 is shown to include a
processing circuit, shown as processing circuit 122. Processing circuit 122 may be
configured to perform some or all of the functionality of controller 120, according to some
embodiments. Processing circuit 122 is shown to include a processor, shown as processor
124. Processor 124 may be a general purpose single- or multi-chip processor, a digital signal
processor (DSP), an application specific integrated circuit (ASIC), a field programmable gate
array (FPGA), or other programmable logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof designed to perform the functions
described herein. Processor 124 may be a microprocessor, or, any conventional processor,
controller, microcontroller, or state machine. Processor 124 also may be implemented as a
combination of computing devices, such as a combination of a DSP and a microprocessor, a
plurality of microprocessors, one or more microprocessors in conjunction with a DSP core, or
any other such configuration. In some embodiments, particular processes and methods may
be performed by circuitry that is specific to a given function. Processing circuit 122 also
include memory, shown as memory 126. Memory 126 (e.g., memory, memory unit, storage
device) may include one or more devices (e.g., RAM, ROM, Flash memory, hard disk
storage) for storing data and/or computer code for completing or facilitating the various
processes, layers and modules described in the present disclosure. Memory 126 may be or
include volatile memory or non-volatile memory, and may include database components,
object code components, script components, or any other type of information structure for
supporting the various activities and information structures described herein. According to
an exemplary embodiment, the memory 126 is communicably connected to the processor 124
via processing circuit 122 and includes computer code for executing (e.g., by the processing

circuit or the processor ) the one or more processes described herein.

[0055] Controller 120 is also shown to include a wireless radio, shown as wireless radio
144, according to an exemplary embodiment. Wireless radio 144 may be any kind of

wireless transmitter and/or receiver. In some embodiments, wireless radio 144 is a plurality
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of similar and/or dissimilar wireless radios. Wireless radio 144 may be configured to
communicate with one or more wireless radios of one or more controllers of one or more
NPWT devices 104. For example, wireless radio 144 may be configured to communicate
with any number of NPWT devices 104 which include a controller similar to controller 120,
including a wireless radio. Wireless radio 144 is a radio configured to communicate via
Zigbee, according to an exemplary embodiment. In other embodiments, wireless radio 144 is
configured to communicate via Wi-Fi, Bluetooth, LoRa, a local area network (LAN), a
metropolitan area network (MAN), a wide area network (WAN) (e.g., the Internet), ad hoc
wireless communications (e.g., MANET), and/or another type of wireless communications.
Wireless radio 144 may be configured to communicably connect controller 120 to mesh
network 100, and/or personal computer device 108, according to an exemplary embodiment.
In some embodiments, wireless radio 144 is a cellular dongle. The cellular dongle may be
any cellular dongle that provides controller 120 with an Internet connection or any other

upstream network connection (i.e., a connection to cellular tower 110).

[0056] Referring still to FIG. 3, controller 120 is shown to include a universal serial bus
(USB) interface, shown as USB interface 130, according to an exemplary embodiment. USB
interface 130 may be a port for connecting a USB device to controller 120 and allowing
controller 120 to serially communicate with the USB device. In some embodiments, USB
interface 130 may allow controller 120 to write information to the USB device (e.g., a
portable USB device, a hard drive configured to communicate via USB, etc.). In other
embodiments, USB interface 130 is any other serial communications interface configured to
communicate via SPI (serial peripheral interface), I2C (inter-integrated circuit), USB

(universal serial bus), etc., or any other serial communications protocol.

[0057] Referring still to FIG. 3, controller 120 is shown to include a communications
interface, shown as communications interface 132, according to an exemplary embodiment.
Communications interface 132 may be configured to communicably connect controller 120 to
at least one of user interface 118, a low level controller configured to control a NPWT
operation and monitor an operational status of NPWT device 104a, and one or more devices
configured to control and monitor an operational status of negative pressure wound therapy.
In some embodiments, communications interface 132 is configured to send control signals to
one or more devices configured to control a NPWT operation. Communications interface

132 may be any of a USB interface, an Ethernet interface, a serial peripheral interface (SPI),
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an inter-integrated circuit interface (I12C), a Recommended Standard 232 (RS-232) interface,
etc., or any other serial communications interface. In some embodiments, communications
interface 132 is a parallel communications interface. Communications interface 132 may be
configured to communicate any or all of the information received from mesh network 100 to
user interface 118, according to some embodiments. In some embodiments, communications
interface 132 is configured to receive information regarding one or more current
operations/statuses of NPWT device 104a (e.g., vacuum pressure, instillation quantity, etc.).
Communications interface 132 may receive the information regarding one or more current
operations/statuses of NPWT device 104a from at least one of a device configured to perform
the NPWT operations, a low level controller configured to control the NPWT operation, user

interface 118, etc.

[0058] Referring still to FIG. 3, controller 120 is shown to include a power interface, shown
as power interface 134, according to an exemplary embodiment. Power interface 134 is
configured to draw power supplied by a power source, shown as power source 135, to power
controller 120. In some embodiments, power source 135 is any kind of permanent and/or
temporary power source. In some embodiments, power source 135 is a battery. In some
embodiments, power interface 134 is a connection port for a permanent power source (e.g.,
AC power and/or DC power) such as a wired 24VAC connection. In other embodiments,
power interface 134 includes both a port for permanent power and/or a power circuit
configured to receive and transform power from power source 135. In some embodiments,
power interface 134 is configured to receive power from both a permanent power source
(e.g., an outlet) and a temporary power source (e.g., a battery). Power interface 134 may
include any number of electrical components such as resistors, transistors, capacitors,
inductors, diodes, transformers, transistors, switches, diodes, etc., necessary to receive,
transform, and supply power to controller 120, according to some embodiments. In some
embodiments, if power interface 134 is configured to receive power from a temporary power
source (e.g., if power source 135 is a battery), power interface 134 may output power level
data of power source 135 to processing circuit 122. The power level data may indicate an
amount of energy remaining in power source 135 (e.g., a number of kW-hrs remaining in

power source 135).

[0059] Referring still to FIG. 3, memory 126 is shown to include various modules, shown

as control module 136, wireless signal module 138, signal strength module 140, and log event
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module 142, according to an exemplary embodiment. Each of these modules is described in

greater detail below.

[0060] In the embodiment shown in FIG. 3, wireless signal module 138 is shown. Wireless
signal module 138 may receive a mesh signal input from mesh network 100 through wireless
radio 144. Wireless signal module 138 may be configured to control an operation of wireless
radio 144 to output a wireless signal, according to some embodiments. In an exemplary
embodiment, wireless signal module 138 includes instructions to control wireless radio 144
to communicate wirelessly via Zigbee. In some embodiments, wireless signal module 138
includes instructions to control wireless radio 144 to communicate wirelessly via Wi-Fi,
Bluetooth, LoRa, etc. In some embodiments, the mesh signal input may be encrypted.
Wireless signal module 138 may include instructions, methods, keys, etc., for decrypting
information received from wireless radio 144. In some embodiments, wireless signal module
138 may also include instructions, methods, keys, etc., for encrypting information sent
through wireless radio 144 to mesh network 100. Wireless signal module 138 may receive
the mesh signal input, process the mesh signal input, and supply mesh information to any of
signal strength module 140, log event module 142, and control module 136. The mesh
information may be any of log events of NPWT devices 104a-104m, commands sent from
one of NPWT devices 104a-104m, and live operational/status information of any of NPWT

devices 104a-104m, according to some embodiments.

[0061] Referring still to FIG. 3, controller 120 is shown to include signal strength module
140, according to an exemplary embodiment. Signal strength module 140 may receive the
mesh signal input from wireless radio 144, according to some embodiments. In some
embodiments, signal strength module may receive the mesh information from wireless signal
module 138. Signal strength module 140 is configured to determine a signal strength
between NPWT device 104a and any of the other NPWT devices 104b-104m within wireless
communications range of NPWT device 104a. In some embodiments, signal strength module
140 is configured to determine the signal strength between NPWT device 104a and each of
the NPWT devices 104b-104m which are within wireless communications range of NPWT
device 104a. Signal strength module 140 may output the determined signal strengths of each
of the NPWT devices 104b-104m within range of NPWT device 104a to user interface 118

through communications interface 132, according to some embodiments.
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[0062] Signal strength module 140 may also determine a distance associated with the
determined signal strength, according to some embodiments. Signal strength module 140
may use any of an equation, a graph, a regression, empirical data, etc., to determine the
distance associated with the determined signal strength. The distance associated with the
determined signal strength may indicate a distance between NPWT device 104a and one of
the other NPWT devices 104b-104m, according to some embodiments. The distance
associated with the determined signal strength may be a scalar quantity, or a vector (i.e.,
having magnitude and direction) in some embodiments. In some embodiments, signal
strength module 140 also determines an uncertainty associated with the distance. The
uncertainty may be determined based on empirical data in some embodiments. In some
embodiments, the uncertainty is a percent uncertainty or a deviation. If the distance
associated with the determined signal strength is a scalar quantity, the distance defines a
circle having a radius equal to the scalar quantity with the other NPWT device 104 (e.g.,
NPWT device 104b) being positioned anywhere on the circle.

[0063] Referring still to FIG. 3, controller 120 is shown to include log event module 142
according to an exemplary embodiment. Log event module 142 may receive data from any
of communications interface 132, power interface 134, control module 136, wireless signal
module 138, and wireless radio 144, according to some embodiments. Log event module 142
is configured to determine if a log event has occurred. Log event module 142 is configured
to store and/or output the determined log events to at least one of USB interface 130, user
interface 118 (through communications interface 132), mesh network 100 (through wireless
signal module 138 and wireless radio 144), and control module 136, according to some
embodiments. In some embodiments, log event module 142 receives a user interface input
through communications interface 132. If the user interface input is a command to change
any settings of NPWT device 104a and/or an operation of NPWT device 104a, log event
module 142 may determine that a log event has occurred and may output the log event to any
of USB interface 130, user interface 118, mesh network 100, and control module 136. In
some embodiments, log event module 142 may receive a command from mesh network 100
(through wireless radio 144 and wireless signal module 138) to change an operation or setting
of NPWT device 104a. If controller 120 receives a command to change an operation or
setting of NPWT device 104a, log event module 142 may determine that a log event has
occurred, and may store or output the log event. In some embodiments, log event module

142 may receive a power level signal from power interface 134. If the power level from
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power interface 134 indicates that the power level of power source 135 has fallen below a
lower threshold value, log event module 142 may determine that a log event has occurred and
may store or output the log event, according to some embodiments. Log event module 142
may also receive information from communications interface 132 and/or control module 136
regarding an operational status of NPWT device 104a, according to an exemplary
embodiment. In some embodiments, log event module 142 is configured to determine if a
log event pertaining to the operational status of NPWT device 104a has occurred. For
example, if a negative pressure (NP) of the NPWT exceeds a certain threshold value, or
deviates from a NP setpoint (e.g., deviates a percentage or a factor of a standard deviation),
log event module 142 may determine that a log event has occurred and may store or output

the log event.

[0064] In some embodiments, log event module 142 may receive log events from any of the
other NPWT devices 104b-104m. For example, log event module 142 may receive, through
wireless radio 144 and/or wireless signal module 138, a low battery log event for NPWT
device 104b. Log event module 142 may store or output any of the log events received from
any of the other NPWT devices 104b-104m, according to some embodiments. In some
embodiments, log event module 142 outputs the log events to USB interface 130 and/or user
interface 118 based on a user interface input received from user interface 118 through
communications interface 132. In some embodiments, log event module 142 stores the log
events in memory, outputs the log events to another network (e.g., a hospital infrastructure, a
medical records system, a personal computer device, etc.) or provides the log events to
another NPWT device 104 through wireless radio 144. In some embodiments, log event
module 142 may send a request to mesh network 100 to receive any of the log events stored
on any of the other NPWT devices 104b-104m. Log event module 142 may cause wireless
signal module 138 and/or wireless radio 144 to send the request to mesh network 100. When
the log events from mesh network 100 are received, log event module 142 may cause
communications interface to send the log events to user interface 118 for viewing by a user.
In some embodiments, log event module 142 may output all of the log events received from
mesh network 100 to a USB device through USB interface 130. For example, a user may
input a command through user interface 118 to output all of the log events of all of NPWT
devices 104a-104m over a previous time period to a USB device through USB interface 130.
Log event module 142 may cause wireless signal module 138 and/or wireless radio 144 to

send a request to all of NPWT devices 104a-104m to transmit any log events which occurred
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over the previous time period to NPWT device 104a where the user made the request. When
all of the log events over the previous time period of all the NWPT devices 104a-104m have
been transmitted/received by NPWT device 104a where the user made the request, log event
module 142 may output all of the log events over the previous time period to the USB device
through USB interface 130. All log events may include a unique identification ID of the
particular NPWT device 104 where the log event occurred, as well as a corresponding time
and date of the log event. Log events may be any of the log events described in greater detail
below with references to FIGS. 5a-5¢. Likewise, log event module 142 may be configured to
output any log events of any of the NPWT devices 104a-104m to the user interface 118. In
some embodiments, log event module 142 may output any of the log events of any of the

NPWT devices 104a-104m in response to a user input from user interface 118.

[0065] Log event module 142 may also be configured to monitor, categorize, process,
receive, and send live operational information of any of the NPWT devices 104a-104m,
according to some embodiments. In some embodiments, log event module 142 may receive
live operational information from NPWT device 104a through communications interface 132
and/or control module 136. For example, log event module 142 may receive a live NP value
from NPWT device 104a through communications interface 132 and/or control module 136,
according to some embodiments. Log event module 142 may output the live operational
information (e.g., the live NP value) to user interface 118 through communications interface
132, according to some embodiments. In some embodiments, log event module 142 may
cause wireless signal module 138 and/or wireless radio 144 to transmit the live operational
information of NPWT device 104a to mesh network 100. Log event module 142 may also
receive live operation information of any of the other NPWT devices 104b-104m. Likewise,
log event module 142 may be configured to cause user interface 118 to display any of the live
operational status of any of NPWT devices 104a-104m to a user. In some embodiments, log
event module 142 causes user interface 118 to display any of the live operational status of
any of NPWT devices 104a-104m to the user in response to a user input request received

through user interface 118.

[0066] Log event module 142 may also monitor the operational status of NPWT device
104a or the power level received through power interface 134 to determine alarm and/or alert
log events. For example, log event module 142 may be configured to determine if a blockage

has occurred in the NPWT. Log event module 142 may register the blockage as a log event,
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and may store the log event, and/or output an alarm/alert to user interface 118 and/or

broadcast the alarm/alert to mesh network 100 through wireless radio 144.

[0067] Referring still to FIG. 3, controller 120 is shown to include control module 136,
according to an exemplary embodiment. Control module 136 may be configured to control
and/or control and monitor an operation of NPWT device 104a, according to some
embodiments. Control module 136 may determine control signals to adjust an operation of
any of the devices used to perform NPWT. For example, control module 136 may generate
control signals to control an operation of a vacuum pump, an instillation pump, etc. In some
embodiments, control module 136 directly controls any of the devices used to perform
NPWT. In some embodiment, control module 136 generates control signals to send to one or
more low-level controllers configured to control the operation of any of the devices used to
perform NPWT. In some embodiments, control module 136 may receive information from
any of the devices used to perform NPWT regarding a live operational status of any of the
devices, or may receive information from one or more low-level controllers regarding a live
operational status of any of the devices used to perform NPWT. Control module 136 may
receive the live operational status of any of the devices used to perform NPWT through
communications interface 132, according to some embodiments. In some embodiments,
control module 136 may output the control signals to adjust the operation of any of the

devices used to perform NPWT through communications interface 132.

[0068] In some embodiments, control module 136 may adjust an operation of any of the
devices used to perform NPWT based on a command received from user interface 118 and/or
received from mesh network 100. For example, control module 136 may receive a command
from mesh network 100 to pause operations of all devices used to perform NPWT so that
wound dressings can be changed. Control module 136 may receive the command from mesh
network 100 through wireless radio 144 and/or wireless signal module 138 and may output a
control signal to the devices used to perform NPWT to pause all operations so that the wound
dressings can be changed. In some embodiments, control module 136 may receive a
command from user interface 118 to pause operations of all devices used to perform NPWT
so that wound dressings can be changed. Control module 136 may receive the command
from user interface 118 through communications interface 132. In response to the command
received from user interface 118, control module 136 outputs a control signal to the devices

used to perform NPWT to pause all operations so that the wound dressings can be changed.
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In some embodiments, the command received from user interface 118 may also include a
command to pause operations of all NPWT devices 104a-104m so that wound dressings can
be changed for each NPWT device 104a-104m. In some embodiments, control module 136
receives the command from user interface 118, outputs a control signal to pause the devices
used to perform NPWT for NPWT device 104a, and additionally causes wireless signal
module 138 and/or wireless radio 144 to broadcast a command to mesh network 100 to pause

the operation of all NPWT devices 104a-104m.

[0069] Referring still to FIG. 3, controller 120 is shown communicably connected via
wireless radio 144 to any of cellular tower 110, network 109, mesh network 100, and
personal computer device 108, according to some embodiments. Controller 120 may be
configured to communicably connect with cellular tower 110 to provide mesh network 100
and all of the NPWT devices 104a-104m with Internet connection, according to some
embodiments. In some embodiments, controller 120 communicably connects with network
109. Network 109 may be any of a hospital network infrastructure, a Medical Records
System (MRS), or any other external network. Controller 120 may be configured to
communicate any of the information received from and/or sent to mesh network 100 to

network 109, according to some embodiments.

[0070] Referring now to FIG. 4, a user interface 400 is shown, according to an exemplary
embodiment. The user interface 400 may be an embodiment of user interface 118, according
to some embodiments. In some embodiments, user interface 400 is a user interface displayed
on personal computer device 108 or displayed on personal computer device 108 through an
application. User interface 400 is shown to include a therapy section 402, a history section
404, and a utilities section 406, according to some embodiments. As shown in FIG. 4, the
therapy section 402 is selected and shown in greater detail. The therapy section 402 is shown
to display information regarding identification names (name column 414) of various NPWT
devices 104, proximity (proximity column 416) of the various NPWT devices 104, and status
(status column 418) of the various NPWT devices 104, according to some embodiments. In
an exemplary embodiment, each of the various NPWT devices 104 which are within
communication range of the NWPT device 104 which user interface 400 is displayed on have
a unique identification value, shown in the names column 414. The proximity column 416
displays the proximity of each of the various NPWT devices 104 relative to the NPWT

device 104 which user interface 400 is displayed on. For example, user interface 400 may
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correspond to NPWT device 104a of FIG. 1, and each of the NPWT devices 104 shown in the
names column 414 may represent various NPWT devices 104 within wireless
communications range of NPWT device 104a. In some embodiments, NPWT devices 104
which are outside of direct wireless communications range of NPWT device 104a may be
displayed in the therapy section, since NPWT device 104a may still be configured to
indirectly wirelessly connect with all of NPWT devices 104a-104m despite not being within
direct wireless communications range (e.g., NPWT device 104a can still wirelessly
communicate with each of NPWT devices 104b-104m through mesh network 100, despite
some of NPWT devices 104b-104m being out of direct wireless communications range with

NPWT device 104a).

[0071] Referring still to FIG. 4, user interface 400 is shown to include selection column
412, according to some embodiments. Selection column 412 may visually identify which of
the various NPWT devices 104 a user has selected. The user may select any (or all) of the
NPWT devices 104 and may download logs from the selected NPWT devices 104 by
pressing a download button, shown as download button 410. Download button 410 may send
a request to controller 120 of the NPWT device 104 to which user interface 400 is displayed
on. Controller 120 may retrieve any of the logs which the user has requested and may display

the logs to the user via user interface 400 and/or write the logs to a USB device.

[0072] Referring still to FIG. 4, user interface 400 is shown to include status column 418,
according to some embodiments. Status column 418 may indicate an operational status of
each of the NPWT devices 104, according to some embodiments. In some embodiments,
status column 418 may indicate an active or inactive state of NPWT device 104. In some
embodiments, status column 418 may indicate an alert of each of NPWT devices 104. For
example, status column 418 is shown to include checkmarks and caution symbols. A
checkmark may indicate that the corresponding NPWT device 104 is operating properly (e.g.,
the NPWT device 104 with name VFVR4567 is shown to be operating properly as indicated
by a checkmark), according to some embodiments. In some embodiments, the caution
symbols may indicate that the corresponding NPWT device 104 is not operating properly
(e.g., NPWT device 104 with name VFVR4570 is not operating properly as indicated by a
caution symbol). In some embodiments, the caution symbol may indicate that an error has
occurred in respect to a NPWT operation of the corresponding NPWT device 104. In some

embodiments, the user interface 400 may be configured to display a detailed view of any of
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the NPWT devices 104 in mesh network 100 to display detailed information of the

alarm/alert or the caution symbol.

[0073] Referring still to FIG. 4, user interface 400 is shown to include history section 404,
according to some embodiments. History section 404 is not shown in detail in FIG. 4,
however, history section 404 may display any or all of log events relevant to the NPWT
device 104 to which user interface 400 corresponds (i.e., NPWT device 104a). In some
embodiments, history section 404 may display any or all of log events related to any or all of
the NPWT devices 104 which form mesh network 100 (i.e., NPWT devices 104a-104m).
History section 404 may display log information, historical operational information, and
graphs of historical information. For example, if some of the log events of one of NPWT
devices 104a-104m include data regarding a wound trace area, history section 404 may

display a graph of wound trace area versus time.

[0074] Referring still to FIG. 4, user interface 400 is shown to include utilities section 406,
according to some embodiments. In some embodiments, utilities section 406 may include
options to adjust an operation of the NPWT device 104 to which user interface 400
corresponds, and/or to adjust an operation of any of NWPT devices 104a-104m which form
mesh network 100. For example, utilities section 406 may display a present operational
status of all of NPWT devices 104a-104m which form mesh network 100, and allow a user to
select any or all of NPWT devices 104a-104m and send a command to the selected NPWT
devices 104 to transition into an inactive therapy state (e.g., pause therapy so that wound
dressings can be changed). Conversely, utilities section 406 may allow the user to select any
or all of the NPWT devices 104a-104m and send a command to the selected NPWT devices
104 to transition into an active therapy state (resume therapy after wound dressings have been
changed) or to change any operational status of NPWT device 104a-104m. Advantageously,
this may allow a caregiver to transition any or all of the NPWT devices 104a-104m which
form mesh network 100 into an active or inactive therapy state from a single NPWT device

104 (e.g., NWPT device 104a).

[0075] In some embodiments, user interface 400 may only be displayed after the NPWT
operator (e.g., a nurse, a caregiver, etc.) has logged in and/or provided administrative
credentials. The NPWT operator may be required to enter a password or a unique login
number to enable administrative features of user interface 400 (administrative features may

include any of the features described herein with reference to FIG. 4).
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[0076] Referring now to FIGS. 5a-5c¢, log events of one of the NPWT devices 104 is
shown, according to an illustrative embodiment. In some embodiments, log events are only
created when a setting of one of the NPWT devices 104 is changed, when an operation of one
of the NPWT devices 104 changes, or when an alarm/alert is triggered for one of the NPWT
devices 104. In some embodiments, the settings are changed manually by a NPWT device
operator or by a scheduled operation of the NPWT device 104. Log events may be a database
object file that records an event with a corresponding data and time of the recorded event. In
some embodiments, log events may be stored as a .log file, a .html file, or a .phi file. FIG. 5a
shows a patient ID creation log event, including a corresponding date and time as well as the
specific patient ID created, according to an illustrative embodiment. The patient ID creation
log event may be generated from a NPWT operator entering a new patient’s information
through the user interface 118 (or personal computer device 108) of one of the NPWT
devices 104a-104m. FIGS. 5b-5¢ show various log events with corresponding dates and
times of one of the NPWT devices 104. FIGS. 5b-5¢ show log events such as ABTHERA™
Therapy, 125 mmHg, Continuous (i.e., a vacuum pressure), PREVENA™ Therapy,
VERAFLO™ Therapy, V.A.C.® Therapy 3.5 hrs, Therapy Inactive, Therapy on, Therapy
Off, High Intensity, Low Intensity, Medium Intensity, Soak 3 mins, Start V.A.C.® Phase,
Instill Vol 10 mL, Power On, and New patient. Log events may be any events relating to an
operational change of the NPWT device 104, a setting change of NPWT device 104, a status
change of NPWT device 104, a device health of NPWT device 104, a patient undergoing
NPWT from NPWT device 104, a NPWT device operator, etc. Log events may be any of,
but not limited to, an operator name (First, Last, Department), a billing patient ID, a power
status (Power On, Power Off), a therapy status (Therapy On, Therapy Off, Continue
Therapy), a new patient (First Name, Last Name), a therapy type (V.A.C.® Therapy,
VERAFLO™ Therapy, PREVENA™ Therapy, ABTHERA™ Therapy), a therapy
pressure/mode settings (### Dynamic Pressure Control (DPC) ##/##, ### Continuous, ##
mmHg, ## kPa, etc.), intensity (Low Intensity, Medium Intensity, High Intensity), Leak
Alarm Threshold Change (V.A.C.® Therapy Leak Threshold 1, V.A.C.® Therapy Leak
Threshold 2, V.A.C. VERAFLO™ Leak Threshold 1, V.A.C. VERAFLO™ Leak Threshold
2, PREVENA™ Leak Threshold 1, PREVENA™ Leak Threshold 2, ABTHERA™ Leak
Threshold 1, ABTHERA™ Leak Threshold 2, etc.), canister change (Canister Change #),
dressing changed, # of foam pieces (Dressing Change #), soak time (Soak # min, Soak # sec),
Instill Therapy (Start Instill Phase, Start V.A.C.® Phase), Instill Cassette Changed
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(VERALINK™ Change), instill fill assist # (Fill Assist Vol ### cc, Fill Assist Vol ### mL),
instill volume selected (Instill Vol ### cc, Instill Vol ### mL), settings lock (Settings
Locked, Settings Unlocked), screen guard (Screen Guard On, Screen Guard Off), audio pause
(Audio Pause On, Audio Pause Off), battery alert (Battery Critical), system fault alert
(System Error ###H#####), battery alarm (Battery Critical), therapy inactive alarm/alert
(Therapy Inactive), internal temperature alert (Internal Temp), V.A.C.® Therapy blockage
alert (NP Block Potential), V.A.C. VeraFlo™ blockage alert (NP Block Potential),
PREVENA™ Therapy blockage alert (NP Block Potential), ABThera™ Therapy blockage
alert (NP Block Potential), V.A.C.® Therapy low pressure alarm (NP Low Pressure), V.A.C.
VeraFlo™ low pressure alarm (NP Low Pressure), V.A.C.® Therapy leak alarm (NP Leak),
V.A.C. VeraFlo™ leak alarm (NP Leak), PREVENA™ Therapy leak alert (NP Leak),
ABThera™ Therapy leak alert (NP Leak), V.A.C.® Therapy leak alarm — therapy interrupted
(NP Leak Off), V.A.C. VeraFlo™ Therapy leak alarm — therapy interrupted (NP Leak Off),
V.A.C.® Therapy blockage alarm — therapy interrupted (NP Block), V.A.C. VeraFlo™
Therapy blockage alarm — therapy interrupted (NP Block), PREVENA™ Therapy blockage
alert — therapy interrupted (NP Block), ABThera™ Therapy blockage alert — therapy
interrupted (NP Block), V.A.C.® Therapy canister full alarm — therapy interrupted (NP
Canister Full), V.A.C. VeraFlo™ Therapy canister full alarm — therapy interrupted (NP
Canister Full), PREVENA™ Therapy canister full alarm — therapy interrupted (NP Canister
Full), ABTHERA™ Therapy canister full alarm — therapy interrupted (NP Canister Full),
V.A.C.® Therapy canister not engaged alarm (NP Canister Not Engaged), V.A.C. VeraFlo™
Therapy canister not engaged alarm (NP Canister Not Engaged), PREVENA™ Therapy
canister not engaged alarm (NP Canister Not Engaged), ABTHERA™ Therapy canister not
engaged alarm (NP Canister Not Engaged), VeraFlo™ Therapy blockage alert (VeraFlo™
Block), VeraFlo™ Therapy solution bag/bottle empty alert (Solution Empty), VeraLink™
not engaged alert (VeraLink™ Out), V.A.C. VeraFlo™ Therapy pressure deviation alert
(VeraFlo™ Pressure Deviation), PHI password created, PHI access failure, new patient ID
created for imaging (Patient ID Created), imaging patient ID, wound image uploaded (Image
Uploaded), wound image, patient history note, wound area traced (Area 1 ##H.# in’, Area 2
##H## in°, Area 3 ###.# in%, Area | ##Ht.# cm?, Area 2 ##H.# cm?, Area 3 ###.# cm?, etc.),
wound volume calculated (Vol 1 ###.# in®, Vol 2 ###.# in’, Vol 3 ##Ht #in°, Vol 1 ###.# cm’,
Vol 2 ###.# cm’, Vol 3 ###.# cm’, etc.), date/time change, screen calibration, logs cleared,

patient log exported, therapy log exported, alarm log exported, Quality Control (QC) log
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cleared, QC log exported, language set, entered standard QC, QC complete, entered advanced
QC, entered engineering, kernel (operating system) software version, application software
version, language version, battery charges reset, battery charges, battery life remaining
(battery fuel gauge reading), fuel gauge sync reset, fuel gauge sync days, mains power,
battery power, battery charger status (Battery Charger On, Battery Charger Off), instill
cassette attachments reset, instill cassette attachments, system hours reset, system hours,
therapy hours reset, therapy hours, NP pump hours reset, NP pump hours, pump valve cycles
reset, pump valve cycles, wound valve cycles reset, wound valve cycles, instill motor hours
reset, instill motor hours, total volume instilled, total volume instilled reset, solution
bag/bottle changed (Solution Changed ####), fill assist inactive alert, dressing soak selected,
test cycle selected, PIOC version, V.A.C. ® Therapy 24-hour summary reset, VeraFlo™
Therapy 24-hour summary reset, Prevena™ Therapy 24-hour summary reset, ABThera™
Therapy 24-hour summary reset, V.A.C. ® Therapy accumulated time, VeraFlo™ Therapy
accumulated time, VeraFlo™ Therapy accumulated V.A.C. ® time, VeraFlo™ Therapy
accumulated soak time, VeraFlo™ Therapy accumulated instill volume, VeraFlo™ Therapy
accumulated cycles, Prevena™ Therapy accumulated time, ABThera™ Therapy accumulated
time, V.A.C. ® Therapy accumulated 24-hr time, VeraFlo™ Therapy accumulated 24-hr
time, VeraFlo™ Therapy accumulated 24-hr V.A.C. ® time, VeraFlo™ Therapy
accumulated 24-hr soak time, VeraFlo™ Therapy accumulated 24-hr instill volume,
VeraFlo™ Therapy accumulated 24-hr cycles, PREVENA™ Therapy accumulated 24-hr
time, and ABThera™ Therapy accumulated 24-hr time.

[0077] Referring now to FIG. 6, a block diagram of mesh network 100, according to some
embodiments is shown. The embodiment of mesh network 100 shown in FIG. 6 shows mesh
network 100 including NPWT device 104a, NPWT device 104b, NPWT device 104c, and
NPWT device 104n. NPWT device 104n is a lost NPWT device at an unknown location.
NPWT devices 104a-104c are communicably connected to NPWT device 104n, according to
some embodiments. Each of NPWT devices 104a-104c may determine a signal strength
based on the wireless communications between NPWT devices 104a-104c. Each of NPWT
devices 104a-104c may display the signal strength to a user through a user interface. In some
embodiments, each of NPWT devices 104a-104c may determine a distance based on the
signal strength. For example, NPWT device 104a may establish wireless communications
between NPWT device 104a and NPWT device 104n, determine a signal strength between

NPWT device 104a and NPWT device 104n based on the wireless communication, and
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determine a distance 146a between NPWT device 104a and NPWT device 104n based on the
signal strength. Each of NPWT device 104b and NPWT device 104c may also determine a
signal strength and distance between NPWT device 104b and NPWT device 104n, and
NPWT device 104c and NPWT device 104n, respectively. The distance between each of
NPWT devices 104a-104c and NPWT device 104n may define circles 147a-147¢ on which
NPWT device 104n may be located. For example, NPWT device 104a is a distance 146a
from NPWT device 104n, and the distance 146a defines a circle 147a having a radius equal to
distance 146a. In some embodiments, the distances 146a-146¢ may be useful for locating
NPWT device 104n. A caregiver may go to each NPWT device 104a-104c and view the
relative distance of NPWT device 104n on a user interface. From a trial and error approach,
the caregiver may determine which of NPWT devices 104a-104c NPWT device 104n is
closest to. In some embodiments, the caregiver may use a portable personal computer device
(e.g., personal computer device 108) to determine an approximate location of NPWT device
104n. The portable personal computer device may communicably connect with NPWT
device 104n, and determine a signal strength and distance between the portable personal
computer device and NPWT device 104n and display the signal strength and/or distance to
the NPWT operator, according to some embodiments. For example, the caregiver may move
throughout building 102 along a route, and adjust the route based on the displayed distance
and/or signal strength between the portable personal computer device and NPWT device
104n. Any of the signal strength determinations and/or distance determinations described
herein with reference to FIG. 9 may be performed by signal strength module 140 according to

some embodiments.

[0078] In some embodiments, NPWT devices 104a-104n communicate with each other to
determine a point of intersection 148 of the three circles 147a-147c. The point of intersection
148 may identify a location of NPWT device 104n relative to any of NPWT device 104a-
104c. For example, each of NPWT devices 104a-104c may communicate with each other
and determine a distance relative to each other. The NPWT devices 104a-104c may then
each communicably connect with NPWT device 104n to determine distances between each of
NPWT devices 104a-104c and NPWT device 104n and to define circles 147a-147c,
according to some embodiments. The NPWT devices 104a-104c may then determine the
location of point of intersection 148 where circles 147a-147¢c intersect which indicates the
position of NPWT device 104n. Each of NPWT devices 104a-104c may then determine a
magnitude and direction of NPWT device 104n relative to each of NPWT devices 104a-104c.
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Each of NPWT devices 104a-104c may then display the magnitude and direction of NPWT
device 104n relative to one of NPWT devices 104a-104c to a user via a user interface. In
some embodiments, the magnitude and direction may indicate a distance (e.g., 50 feet) and a

direction (e.g., North) of NPWT decide 104n relative to one of the NPWT devices 104a-104c.

[0079] Referring now to FIG. 7, a graph 700 of signal strength versus distance is shown,
according to some embodiments. Plot 702 of graph 700 shows a trend of signal strength
versus distance according to some embodiments. In some embodiments, signal strength
module 140 (described in greater detail above with reference to FIG. 3) may use graph 700 to
determine a distance based on a signal strength. In some embodiments, signal strength
module 140 may use an equation which corresponds to plot 702 to determine the distance
based on the signal strength. In some embodiments, signal strength module 140 may use
empirical data and a curve fitting algorithm and/or a regression algorithm to determine an
equation which represents a relationship between signal strength and distance. In some
embodiments, signal strength module 140 may use a lookup table and interpolation

techniques to determine a distance based on signal strength.

[0080] Referring now to FIG. 8, a method 800 for monitoring the status and/or device
health of NPWT devices is shown, according to an exemplary embodiment. Method 800 is
shown to include steps 802-810. Step 802 recites receiving information regarding a status
and/or health of NPWT devices from one or more NPWT devices. Step 802 may be
performed by any NPWT devices which are communicably connected to form a mesh
network (e.g., mesh network 100) such as NPWT devices 104a-104m of FIG. 1, according to
some embodiments. In some embodiments, the information is received through wireless
radio 144 of one of the NPWT devices 104a-104m such as NPWT device 104a. In some
embodiments, the information sent from NPWT devices 104b-104m and received by NPWT
device 104a is transmitted by a wireless radio 144 of each of NPWT devices 104b-104m.
The information transmitted and received may be any of log events of any of the NPWT
devices 104a-104m, an operational status of any of the NPWT devices, and an alarm or alert
regarding a device health of any of the NPWT devices 104a-104m. In some embodiments,
step 802 is facilitated by controller 120 of each of the NPWT devices 104a-104m configured
to control an operation of wireless radio 144 of each of the NPWT devices, described in

greater detail above with reference to FIG. 3.
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[0081] Step 804 of method 800 recites displaying the information regarding the status
and/or device health of the NPWT devices to a user. Step 804 may be performed by user
interface 118 (and/or user interface 400) of one of the NPWT devices 104a-104m and may be
facilitated by controller 120 of NPWT device 104a configured to control an operation of the
user interface 118. The information displayed to the user may be any of log events of any of
the NPWT devices 104a-104m, an operational status of any of the NPWT devices 104a-
104m, and an alarm or alert regarding a device health of any of the NPWT devices 104a-
104m. In some embodiments, step 804 may be performed in response to a user input from
the user interface 118. For example, in some embodiments, step 804 may be only performed
after the user has input a request through the user interface 118. The request may be a
request to display any or all of the information received from any of the other NPWT devices

104b-104m, according to some embodiments.

[0082] Step 806 of method 800 recites receiving a command from the user regarding an
operational change of at least one of the NPWT devices 104a-104m. Step 806 may be
performed by user interface 118, according to some embodiments. In some embodiments,
step 806 may only be performed if the user has administrative credentials. For example,
before the user can input a command to change the operational status of at least one of the
NPWT devices 104a-104m, the user may be required to enter a password, enter a passcode,

enter a user ID with sufficient administrative rights, etc.

[0083] Step 808 of method 800 recites transmitting the command from the user regarding
the operational change of at least one of the NPWT devices 104a-104m to one or more of the
NPWT devices 104a-104m. In some embodiments, step 808 is performed by wireless radio
144 of NPWT device 104a, and facilitated by controller 120. The command from the user
regarding the operational change of at least one of the NPWT device 104a-104m may be a
command to transition at least one of the NPWT devices 104a-104m from an active therapy
state to an inactive therapy state, or to transition at least one of the NPWT devices 104a-
104m from an inactive therapy state to an active therapy state. In some embodiments, the
command may be received by wireless radio 144 of any of the other NPWT devices 104b-
104m and may be processed and implemented by controller 120 of any of the other NPWT
devices 104b-104m.

[0084] Step 810 of method 800 recites storing the information regarding the NPWT devices
104a-104m in a database and/or providing the information regarding the NPWT devices
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104a-104m to a network. In some embodiments, step 810 of method 800 may be performed
by controller 120 of one or more of NPWT devices 104a-104m. The information regarding
the NPWT devices 104a-104m may be historical log events, according to some embodiments.
In some embodiments, the information regarding the NPWT devices 104a-104m may be
transmitted to a network. The network may be any of a hospital infrastructure, an EHR
system, an EPR system, the Internet, a remote database, or any other network or network

device.

[0085] Referring now to FIG. 9, a method 900 for determining the distance between a first
NPWT device and a lost NPWT device is shown, according to some embodiments. Method
900 includes steps 902-908, according to some embodiments. Step 902 of method 900 recites
establishing a wireless connection between a first NPWT device and a second (lost) NPWT
device. The first NPWT device is NPWT device 104a, according to some embodiments. In
some embodiments, the second NPWT device is NPWT device 104n. The wireless
connection may be established between the first NPWT device and the second NPWT device
by a wireless radio (e.g., wireless radio 144) of each of the first NPWT device and the second
NPWT device. In some embodiments, the wireless connection between the first NPWT
device and the second NPWT device may be facilitated by a controller (e.g., controller 120)
configured to control the wireless radio of each of the first NPWT device and the second

NPWT device.

[0086] Step 904 of method 900 recites determining a signal strength based on the wireless
connection between the first NPWT device and the second NPWT device. In some
embodiments, step 904 is performed by controller 120 and signal strength module 140 of the
first NPWT device. The signal strength may be indicative of a distance between the first
NPWT device (e.g., NPWT device 104a) and the second NPWT device (e.g., NPWT device

104n) in some embodiments.

[0087] Step 906 of method 900 recites determining a distance between the first NPWT
device (NPWT device 104a) and the second NPWT device (NPWT device 104n) based on
the determined signal strength between the first NPWT device and the second NPWT device.
Step 906 may be performed by controller 120 and signal strength module 140 of at least one
of the first NPWT device and the second NPWT device according to some embodiments. In
some embodiments, controller 120 and/or signal strength module 140 of at least one of the

first NPWT device and the second NPWT device use any of an equation, a graph (e.g., graph
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700 shown in FIG. 7), a look-up table, and empirical data to determine the distance between
the first NPWT device and the second NPWT device based on the determined signal strength.
In some embodiments, the determined distance between the first NPWT device and the
second NPWT device is a scalar quantity and may define a circle having a radius equal to the

determined distance.

[0088] Step 908 of method 900 recites displaying at least one of the determined signal
strength between the first NPWT device and the second NPWT device and the determined
distance between the first NPWT device and the second NPWT device to a user. Step 908
may be performed by a user interface (e.g., user interface 118) of one or both of the first
NPWT device and the second NPWT device, according to some embodiments. In some
embodiments, step 908 is performed by user interface 118 and facilitated by controller 120

configured to control user interface 118.

[0089] Referring now to FIG. 10, a mesh network 1000 is shown, according to some
embodiments. In some embodiments, mesh network 1000 is mesh network 100, as described
above in greater detail. In some embodiments, mesh network 1000 is a part of mesh network
100. Mesh network 1000 is shown to include NPWT devices 104a-104h, according to some
embodiments. In some embodiments, NPWT devices 104a-104h are configured to wirelessly
communicate with each other (as described in greater detail above) to form mesh network
1000. Mesh network 1000 is shown to include a first neighborhood 1002, and a second
neighborhood 1004, according to some embodiments. Neighborhood 1002 is shown to
include NPWT devices 104a-104d, and neighborhood1004 is shown to include NPWT
devices 104e-104h, according to some embodiments. Each of NPWT devices 104a-104d
which form neighborhood 1002 are shown configured to wirelessly communicate directly
with each other to form neighborhood 1002, according to some embodiments. Additionally,
each of NPWT devices 104e-104h are shown configured to wirelessly communicate directly

with each other to form neighborhood 1004, according to some embodiments.

[0090] Referring still to FIG. 10, neighborhood 1002 and neighborhood 1004 may be
configured to communicably connect with each other through direct wireless communication
between any of NPWT devices 104a-104d and NPWT device 104e-104h, according to some
embodiments. For example, as shown in FIG. 10, NPWT device 104d is shown wirelessly
communicating directly with both NPWT device 104e and NPWT device 104f, according to

some embodiments. In some embodiments, the direct wireless communications between
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NPWT device 104d and NPWT devices 104e and 104f establishes indirect wireless
communications between neighborhood 1002 and neighborhood 1004. For example, NPWT
device 104a may communicate with any of NPWT devices 104e-104h, by communicating
with NPWT device 104d, with NPWT device 104d acting as a relay to establish wireless
communications between NPWT device 104a and any of NPWT devices 104e-104h,
according to some embodiments. Likewise, any of NPWT devices 104a-104d of
neighborhood 1002 may wirelessly communicate with any of NPWT devices 104e-104h of
neighborhood 1004, with NPWT devices 104 able to communicate across neighborhoods

1002-1004 acting as relays, enabling indirect wireless communications.

EEINT3 EEINT3

[0091] As utilized herein, the terms “approximately,” “about,” “substantially”, and similar
terms are intended to have a broad meaning in harmony with the common and accepted usage
by those of ordinary skill in the art to which the subject matter of this disclosure pertains. It
should be understood by those of skill in the art who review this disclosure that these terms
are intended to allow a description of certain features described and claimed without
restricting the scope of these features to the precise numerical ranges provided. Accordingly,
these terms should be interpreted as indicating that insubstantial or inconsequential
modifications or alterations of the subject matter described and claimed are considered to be

within the scope of the disclosure as recited in the appended claims.

[0092] It should be noted that the term “exemplary” and variations thereof, as used herein
to describe various embodiments, are intended to indicate that such embodiments are possible
examples, representations, or illustrations of possible embodiments (and such terms are not
intended to connote that such embodiments are necessarily extraordinary or superlative

examples).

[0093] The term “coupled” and variations thereof, as used herein, means the joining of two
members directly or indirectly to one another. Such joining may be stationary (e.g.,
permanent or fixed) or moveable (e.g., removable or releasable). Such joining may be
achieved with the two members coupled directly to each other, with the two members
coupled to each other using a separate intervening member and any additional intermediate
members coupled with one another, or with the two members coupled to each other using an
intervening member that is integrally formed as a single unitary body with one of the two
members. If “coupled” or variations thereof are modified by an additional term (e.g., directly

coupled), the generic definition of “coupled” provided above is modified by the plain
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language meaning of the additional term (e.g., “directly coupled” means the joining of two
members without any separate intervening member), resulting in a narrower definition than
the generic definition of “coupled” provided above. Such coupling may be mechanical,

electrical, or fluidic.

[0094] The term “or,” as used herein, is used in its inclusive sense (and not in its exclusive
sense) so that when used to connect a list of elements, the term “or” means one, some, or all
of the elements in the list. Conjunctive language such as the phrase “at least one of X, Y, and
Z.” unless specifically stated otherwise, is understood to convey that an element may be
either X, Y,Z; X and Y; X and Z; Y and Z; or X, Y, and Z (i.e., any combination of X, Y,
and Z). Thus, such conjunctive language is not generally intended to imply that certain
embodiments require at least one of X, at least one of Y, and at least one of Z to each be

present, unless otherwise indicated.

EEINT3

[0095] References herein to the positions of elements (e.g., “top,” “bottom,” “above,”
“below”) are merely used to describe the orientation of various elements in the FIGURES. It
should be noted that the orientation of various elements may differ according to other
exemplary embodiments, and that such variations are intended to be encompassed by the

present disclosure.

[0096] The hardware and data processing components used to implement the various
processes, operations, illustrative logics, logical blocks, modules and circuits described in
connection with the embodiments disclosed herein may be implemented or performed with a
general purpose single- or multi-chip processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmable gate array (FPGA), or
other programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described

herein. A general purpose processor may be a microprocessor, or, any conventional
processor, controller, microcontroller, or state machine. A processor also may be
implemented as a combination of computing devices, such as a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or more microprocessors in conjunction
with a DSP core, or any other such configuration. In some embodiments, particular processes
and methods may be performed by circuitry that is specific to a given function. The memory
(e.g., memory, memory unit, storage device) may include one or more devices (e.g., RAM,

ROM, Flash memory, hard disk storage) for storing data and/or computer code for
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completing or facilitating the various processes, layers and modules described in the present
disclosure. The memory may be or include volatile memory or non-volatile memory, and
may include database components, object code components, script components, or any other
type of information structure for supporting the various activities and information structures
described in the present disclosure. According to an exemplary embodiment, the memory is
communicably connected to the processor via a processing circuit and includes computer
code for executing (e.g., by the processing circuit or the processor) the one or more processes

described herein.

[0097] The present disclosure contemplates methods, systems and program products on any
machine-readable media for accomplishing various operations. The embodiments of the
present disclosure may be implemented using existing computer processors, or by a special
purpose computer processor for an appropriate system, incorporated for this or another
purpose, or by a hardwired system. Embodiments within the scope of the present disclosure
include program products comprising machine-readable media for carrying or having
machine-executable instructions or data structures stored thereon. Such machine-readable
media can be any available media that can be accessed by a general purpose or special
purpose computer or other machine with a processor. By way of example, such machine-
readable media can comprise RAM, ROM, EPROM, EEPROM, or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other medium which can be
used to carry or store desired program code in the form of machine-executable instructions or
data structures and which can be accessed by a general purpose or special purpose computer
or other machine with a processor. Combinations of the above are also included within the
scope of machine-readable media. Machine-executable instructions include, for example,
instructions and data which cause a general purpose computer, special purpose computer, or

special purpose processing machines to perform a certain function or group of functions.

[0098] Although the figures and description may illustrate a specific order of method steps,
the order of such steps may differ from what is depicted and described, unless specified
differently above. Also, two or more steps may be performed concurrently or with partial
concurrence, unless specified differently above. Such variation may depend, for example, on
the software and hardware systems chosen and on designer choice. All such variations are
within the scope of the disclosure. Likewise, software implementations of the described

methods could be accomplished with standard programming techniques with rule-based logic
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and other logic to accomplish the various connection steps, processing steps, comparison

steps, and decision steps.

[0099] It is important to note that the construction and arrangement of the mesh network
system as shown in the various exemplary embodiments is illustrative only. Additionally,
any element disclosed in one embodiment may be incorporated or utilized with any other
embodiment disclosed herein. For example, the controller 120 of the exemplary embodiment
described in at least paragraph(s) [0050] — [0065] may be incorporated in any of the NPWT
devices 104a-104m of the exemplary embodiment described in at least paragraph(s) [0039] —
[0047]. Although only one example of an element from one embodiment that can be
incorporated or utilized in another embodiment has been described above, it should be
appreciated that other elements of the various embodiments may be incorporated or utilized

with any of the other embodiments disclosed herein.
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WHAT IS CLAIMED IS:

1. A network system for a hospital, the system comprising:

a plurality of negative pressure wound therapy devices forming a network for the
hospital, wherein the plurality of negative pressure wound therapy devices comprises a first
negative pressure wound therapy device and a second negative pressure wound therapy
device;

wherein the first negative pressure wound therapy device comprises:

a wireless radio configured to wirelessly communicate with the second
negative pressure wound therapy device;

a user interface configured to display to a user an operational status of a
therapy operation, receive a command of an operational change from the user, and display to
the user a wireless radio connection strength between the first negative pressure wound
therapy device and the second negative pressure wound therapy device;

a controller configured to control the therapy operation of the first negative
pressure wound therapy device based on an input from the user interface; and

a processing circuit configured to:

cause the wireless radio to communicate with the second negative
pressure wound therapy device;

determine the wireless radio connection strength between the first
negative pressure wound therapy device and the second negative pressure wound therapy
device based on the communication between the first negative pressure wound therapy device
and the second negative pressure wound therapy device; and

cause the user interface to display the determined wireless radio

connection strength to the user.

2. The system of Claim 1, wherein the plurality of negative pressure wound therapy
devices comprise any number of first negative pressure wound therapy devices, configured to

establish a mesh network.

3. The system of Claim 2, wherein the plurality of negative pressure wound therapy

devices form a first neighborhood and a second neighborhood, wherein the first
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neighborhood comprises a first set of negative pressure wound therapy devices and the

second neighborhood comprises a second set of negative pressure wound therapy devices.

4. The system of Claim 3, wherein the first set of negative pressure wound therapy
devices are configured to directly wirelessly communicate with each other to form the first
neighborhood, and wherein the second set of negative pressure wound therapy devices are
configured to directly wirelessly communicate with each other to form the second

neighborhood.

5. The system of Claim 4, wherein at least one negative pressure wound therapy device
of the first neighborhood is configured to directly wirelessly communicate with at least one of
the negative pressure wound therapy devices of the second neighborhood, and wherein the
negative pressure wound therapy devices are configured to act as relays to establish indirect
wireless communication between any of the negative pressure wound therapy devices of the
first set forming the first neighborhood and any of the negative pressure wound therapy

devices of the second set forming the second neighborhood.

6. The system of Claim 1, wherein the first negative pressure wound therapy device
further comprises an energy storage device configured to store energy and to power the first

negative pressure wound therapy device using the stored energy.

7. The system of Claim 1, wherein the processing circuit is further configured to cause
the wireless radio to receive information from the second negative pressure wound therapy
device, wherein the information from the second negative pressure wound therapy device
comprises at least one of:

an operational status of the second negative pressure wound therapy device;

a remaining energy level of an energy storage device of the second negative pressure
wound therapy device;

an alert regarding at least one of a low remaining energy level of the energy storage
device and a malfunction of the second negative pressure wound therapy device;

a device identification value of the second negative pressure wound therapy device;

a log of wound therapy information of the second negative pressure wound therapy

device over a previous time period; and
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a signal strength between a second wireless network and the second negative pressure

wound therapy device.

8. The system of Claim 7, wherein the log of wound therapy information of the second
negative pressure wound therapy device comprises at least one of:

a negative pressure wound therapy event;

a patient;

a mode of negative pressure wound therapy;

a therapy start time;

a therapy end time;

a therapy duration;

an instillation quantity;

a wound size progress; and

an intensity of negative pressure wound therapy.

9. The system of Claim 8, wherein the processing circuit is further configured to cause
the user interface to display to the user the information received from the second negative

pressure wound therapy device in response to an administrative request from the user.

10. The system of Claim 8, wherein the processing circuit is further configured to
communicate information to an external device through a serial communications interface,
wherein the information comprises at least one of the information received from the second
negative pressure wound therapy device, the operational status of the first negative pressure
wound therapy device, and a log of information of the first negative pressure wound therapy

device.

11. The system of Claim 8, wherein the first negative pressure wound therapy device is
further configured to export log information to an external network wherein the log
information comprises at least one of the information received from the second negative
pressure wound therapy device, the operational status of the first negative pressure wound

therapy device, and a log of information of the first negative pressure wound therapy device.

12. The system of Claim 11, wherein the external network comprises at least one of an
external wireless network, a remote database, and a hospital infrastructure network, and
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wherein the first negative pressure wound therapy device is configured to export the log
information to the external network via at least one of a cellular dongle and a wired

connection.

13. The system of Claim 1, wherein the processing circuit is further configured to:
receive, from the user interface, the command of the operational change from the
user;
cause the wireless radio to send the command of the operational change to the second
negative pressure wound therapy device to change an operational status of the second

negative pressure wound therapy device.

14. The system of Claim 13, wherein the command of the operational change is a
command to transition the second negative pressure wound therapy device between an active

therapy state and an inactive therapy state.

15. The system of Claim 1, wherein the network for the hospital is a wireless mesh
network, wherein the processing circuit is configured to cause the wireless radio to
communicate with the plurality of negative pressure wound therapy devices to form the

wireless mesh network.

16. A method for monitoring a plurality of negative pressure wound therapy devices via a
wireless network, the method comprising:
receiving, via a wireless radio, information regarding the plurality of negative
pressure wound therapy devices;
displaying, via a user interface, the information regarding the plurality of negative
pressure wound therapy devices; and
wherein the information regarding the plurality of negative pressure wound therapy
devices comprises at least one of:
an operational status of the each of the plurality of negative pressure wound
therapy devices;
a remaining energy level of an energy storage device of each of the plurality of

negative pressure wound therapy devices;
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an alert regarding at least one of a low remaining energy level of the energy
storage device and a malfunction of each of the plurality of negative pressure wound therapy
devices;

a device identification value of each of the plurality of negative pressure
wound therapy devices;

a log of operational information of each of the plurality of negative pressure
wound therapy devices over a previous time period; and

a signal strength between a second wireless network and each of the plurality

of negative pressure wound therapy devices.

17. The method of Claim 16, further comprising exporting the information regarding the
plurality of negative pressure wound therapy devices to an external device through at least

one of a serial communications interface and the wireless radio.

18. The method of Claim 17, wherein the external device comprises a personal computer
device comprising a wireless radio configured to communicate with the negative pressure

wound therapy devices.

19. The method of Claim 18, wherein the personal computer device comprises a
smartphone configured to communicate wirelessly with the negative pressure wound therapy
devices through an application configured to cause the wireless radio of the smartphone to

communicate with the wireless radio of the negative pressure wound therapy devices.

20. The method of Claim 17, wherein the external device is further configured to send the
information regarding the plurality of negative pressure wound devices to at least one of a

remote database, and a hospital infrastructure network.

21. The method of Claim 20, wherein the remote database comprises an electronic

medical records system.

22. The method of Claim 16, further comprising exporting the information to an external
network via at least one of a cellular dongle and a wired connection, wherein the external
network comprises at least one of an external wireless network, a remote database, and a

hospital infrastructure network.
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23. The method of Claim 16, further comprising sending a command to one or more of
the plurality of negative pressure wound therapy devices, wherein the command comprises a
directive to transition the plurality of negative pressure wound therapies between an active

therapy state and an inactive therapy state.

24. The method of Claim 23, wherein the active therapy state comprises at least one of

negative pressure wound therapy and instillation therapy.

25. The method of Claim 23, wherein the inactive therapy state comprises changing an

associated wound dressing.

26. A method for determining a location of a lost negative pressure wound therapy
device, the method comprising:

facilitating communication between a first negative pressure wound therapy device at
a first location and the lost negative pressure wound therapy device;

determining a signal strength between the first negative pressure wound therapy
device and the lost negative pressure wound therapy device based on the communication
between the first negative pressure wound therapy device and the lost negative pressure
wound therapy device;

displaying to a user the signal strength between the first negative pressure wound
therapy device and the lost negative pressure wound therapy device via a user interface of the

first negative pressure wound therapy device.

27. The method of Claim 26 further comprising:

determining a distance between the first negative pressure wound therapy device and
the lost negative pressure wound therapy device based on the signal strength between the first
negative pressure wound therapy device and the lost negative pressure wound therapy device;
and

displaying to the user the distance between the first negative pressure wound therapy

device and the lost negative pressure wound therapy device.

28. The method of Claim 27 further comprising:

facilitating communication between:
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a second negative pressure wound therapy device at a second location and the
lost negative pressure wound therapy device; and
a third negative pressure wound therapy device at a third location and the lost
negative pressure wound therapy device;
determining signal strength between:
the second negative pressure wound therapy device and the lost negative
pressure wound therapy device based on the communication between the second negative
pressure wound therapy device and the lost negative pressure wound therapy device; and
the third negative pressure wound therapy device and the lost negative
pressure wound therapy device based on the communication between the third negative
pressure wound therapy device and the lost negative pressure wound therapy device;
determining a distance between:
the second negative pressure wound therapy device and the lost negative
pressure wound therapy device based on the signal strength between the second negative
pressure wound therapy device and the lost negative pressure wound therapy device; and
the third negative pressure wound therapy device and the lost negative
pressure wound therapy device based on the signal strength between the third negative
pressure wound therapy device and the lost negative pressure wound therapy device; and
determining the location of the lost negative pressure wound therapy device based on
the distance between the first negative pressure wound therapy device and the lost negative
pressure wound therapy device, the distance between the second negative pressure wound
therapy device and the lost negative pressure wound therapy device, and the distance between
the third negative pressure wound therapy device and the lost negative pressure wound

therapy device.

29. The method of Claim 28 further comprising:

determining a relative location of the lost negative pressure wound therapy device
relative to at least one of the first negative pressure wound therapy device, the second
negative pressure wound therapy device, and the third negative pressure wound therapy
device;

wherein the relative location comprises a magnitude and direction of the lost negative

pressure wound therapy device relative to at least one of the first negative pressure wound
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therapy device, the second negative pressure wound therapy device and the third negative
pressure wound therapy device; and

displaying the relative location of the lost negative pressure wound therapy device to
the user via a user interface of at least one of the first negative pressure wound therapy
device, the second negative pressure wound therapy device and the third negative pressure

wound therapy device.
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