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(57) ABSTRACT

A remote patient monitoring system provides patient physi-
ological data and alerts/alarms from a main patient monitor to
aremote patient monitor worn by a medical professional. The
medical professional is alerted as to physiological data of the
monitored patient, and provided alerts or alarms when prede-
termined levels are reached. The medical professional is able
to reset the alert or alarms at the remote patient monitor.
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PATIENT MONITORING DEVICE WITH
REMOTE ALERT

RELATED APPLICATION

[0001] This application claims the benefit of priority of
U.S. Provisional Patent Application Ser. No. 61/704,710 filed
Sep. 24, 2012, the disclosure of which is hereby incorporated
by reference for all purposes.

BACKGROUND

[0002] Intypical medical care situations, monitors are con-
nected to devices that receive physiological data from
patients. Such devices may be passive monitoring devices or
active delivery devices. Active delivery devices, for example,
may provide stimulus (e.g., cardiopulmonary resuscitation
(CPR) machines), drugs, and/or oxygen.

[0003] Insuch situations, the monitors of such devices pro-
vide critical patient information to the caregivers, such as
health care providers or medical professionals (e.g., medical
doctors, nurses, emergency medical technicians, etc.). In
many cases, the monitors are connected to the devices as an
integrated package. Oftentimes, the monitors are not readily
visible to the caregivers, particularly if the caregivers are
away from the patient and the devices.

[0004] Although caregivers are away from the monitors
and devices, the need to be aware of a patient’s condition(s)
continues. [n certain cases, a medical professional may not be
able to view a monitor and be aware of the patient’s condition
(s). Examples of such situations, include instances when the
caregiver has to walk away to check on another patient or
attend to another task. In certain cases, a caregiver is physi-
cally unable to view a monitor. An example includes a medi-
cal evacuation situation in a helicopter when a technician and
patient are physically situated such that the technician is
unable to view the monitor of the device. Furthermore, in such
medical evacuation situations, the environment may not be
ideal (e.g., noisy, dimly lit, etc.) to properly view the monitor.
[0005] In certain situations, a monitor not only provides
status of physiological data and of the connected device, but
may also provide alerts as to critical levels of a patient. For
example, a blood pressure device may alert the medical pro-
fessional as to a critically low blood pressure level and/or
irregular heartbeat. In the case of an oxygen sensing device, a
monitor may alert the professional as to low levels of oxygen
to the patient. Such alerts may be triggered by abnormalities/
conditions experienced by the patient and/or problems/mal-
functions of the device.

[0006] Ifa caregiver is away from a monitor, the patient’s
care may be compromised because the caregiver cannot prop-
erly view the condition of the patient or be aware of alerts
provided by the device through the monitor.

BRIEF SUMMARY

[0007] The present description gives instances of medical
technology that facilitates the remote monitoring of patients.
[0008] In one embodiment, a medical device facilitates
monitoring of a patient. The medical system includes a main
patient monitor collecting patient physiological parameter
data, and also capable of transmitting the collected patient
physiological parameter data. The main patient monitor
alarms if the collected data is determined to reach a predeter-
mined value. The device further includes a remote patient
monitor, also referred to as a remote patient monitoring
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device, in the form of a wrist band, worn by a caregiver,
configured to receive the collected patient physiological
parameter data, display the collected patient physiological
parameter data received from the main patient monitor, and
receive a signal in response to an alarm(s) from the main
patient monitor.

[0009] Inoneembodiment, the remote patient monitor can
be a bracelet, a wrist or arm band, or other type of a small,
compact, or wearable device. The remote patient monitor
interfaces with the main patient monitor, a defibrillator, and/
or other medical device or system. Alternatively, the remote
patient monitor operates as a stand-alone, such as a puck or is
incorporated into another device, such as a cell phone, a
watch, bag valve mask, defibrillation electrodes, etc. The
remote patient monitor allows a wearer of the device to moni-
tor a patient through pre-set alarms, which can manifest as
one or a combination of visual, tactile, auditory types of
notifications, which may vary in intensity and duration
depending on the preset parameters.

[0010] In some embodiments, the remote patient monitor
includes a sensory feedback, such as haptic feedback. guiding
a rescuer, dictating the rate via metronome, and/or notifying
of elapsed time in Cardiopulmonary Resuscitation (CPR).
The remote patient monitor further may include haptic feed-
back mechanism in bag valve mask (BVM). The remote
patient monitor is, in one example, configured to differentiate
haptic sensation to the wearer/rescuer to signify that a two-
minute cycle has elapsed, and further to detect ventricular
fibrillation (VF) or shockable rhythm, ST-elevation, ROSC
(Return of Spontaneous Circulation), apnea, desaturation,
etc. These and other features and advantages of this descrip-
tion will become more readily apparent from the following
Detailed Description, which proceeds with reference to the
drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1is a diagram of a remote patient monitoring
system used to remotely provide physiological data and alerts
of a patient according to one or more embodiments described
herein.

[0012] FIG. 2 is a diagram of a sample of a remote patient
monitoring system used to remotely provide physiological
data and alerts of a patient according to one or more embodi-
ments described herein.

[0013] FIG. 3isadiagram of sample physiological data and
alerts that are remotely provided according to one or more
embodiments described herein.

[0014] FIG. 4 is a flowchart for illustrating methods to
remotely provide physiological data and alerts of a patient
according to one or more embodiments described herein.
[0015] FIG. 5is another flowchart for illustrating methods
to remotely provide physiological data and alerts of a patient
according to one or more embodiments described herein.

DETAILED DESCRIPTION

[0016] As has been mentioned, the present description per-
tains to remote patient monitoring technology. Embodiments
are now described in more detail.

Patient Monitoring System

[0017] FIG. 1is a diagram of a remote patient monitoring
system 100 according to the technology described herein. A
patient 102 may be in particular location 104. A patient may
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be, by way of example, a hospital patient in bed in a particular
unit with more less stationary devices and monitors around
his/her bed or may be an ambulatory or outside-a-hospital
patient accessorized with devices such as implantable devices
or monitoring and therapy devices attached to the patient. In
certain instances, a caregiver (not shown) may be in a differ-
ent location. Various medical probes and/or delivery devices
106 are connected to the patient 102. A main patient monitor
108 is connected to medical probes and/or delivery devices
106. The medical probes and/or delivery devices 106 may
actively provide medicine, oxygen and/or liquids to the
patient 102. In some embodiments, the medical probes and/or
delivery devices 106 monitor and/or track physiological
parameter data. The physiological parameter data may
include one or more vital signs. For example, physiological
parameter data may include heart rate, blood pressure, oxy-
gen saturation, end-tidal CO2, respiration rate level of the
monitored patient 102.

[0018] The main patient monitor 108 may be configured to
collect patient physiological parameter data, to transmit the
collected patient physiological parameter data, and to alarm if
the collected data is determined to reach a predetermined
value. Other alarms may be provided, such as condition states
of the main patient monitor 108 and/or devices connected to
the patient of the main patient monitor 108. Examples of
condition states include low power/battery of the patient
monitor 108 and/or devices, transmission connectivity to the
remote patient monitor 110 and other networks, etc.

[0019] The main patient monitor 108 may be connected to
a remote patient monitor 110. The connection between the
main patient monitor 108 and the remote patient monitor 110
may be a wired or wireless connection as represented by
connection 112. In other words, the main patient monitor 108
and the remote patient monitor 110 may be wired or wire-
lessly coupled to one another.

[0020] In certain embodiments, the main patient monitor
108 and remote patient monitor 110 may be connected inter-
mediately through a network, such as a cloud based network.
In other words, the connection 112 may go through or be part
of a network or networks, which may include cloud based
network(s). In certain embodiments, cloud based network(s)
may perform monitoring based on information received from
the main patient monitor 108.

[0021] The remote patient monitor 110 may be configured
as or be part of a cell phone, puck, or arm or wrist band 114,
that may be worn or carried by a caregiver, for example on a
caregiver’s wrist 116. In another embodiment, the band 114
may be a in a form of a necklace, arm band, or waist band, or
other wearable device. Other embodiments are possible. Car-
egivers may include laypeople such as family members, and/
or trained medical professionals such as medical doctors,
medical directors, nurses, emergency medical technicians
(EMTs), and the like. Therefore in some embodiments, the
remote patient monitor 110 may be in the form of a band, such
as a wrist band 114 and configured to be worn by a caregiver,
to receive the collected patient physiological parameter data.
The remote patient monitor 110 further may display the col-
lected patient physiological parameter data received from the
main patient monitor 108, and to receive a signal in response
to an alarm from the main patient monitor 108.

[0022] Insomeembodiments, the band 114 may be adjust-
able and may include a buckle 118 and holes to attach the
buckle 118 to adjust to accommodate for various sized wrists,
waists, etc. A slider 122 may be used to secure to excess
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length of the band 114. In addition to being adjustable, the
band 114 may also be waterproof and/or shock-resistant. In
certain embodiments, the band 114 may be in the form of or
attached to a necklace or lanyard around the caregiver’s neck.
In other embodiments the band 114 may be in the form of or
attached to a belt around the caregiver’s waist. Other embodi-
ments may provide for the remote patient monitor 110 to be
clipped onto the caregiver’s clothing, such as on a lapel or
chest pocket. Other embodiments may provide for the remote
patient monitor 110 to be implemented as a wearable device.
[0023] The remote patient monitor 110 may include an
alarm reset button 124 to reset any alarms received from the
main patient monitor 108. In certain embodiments, the alarm
(s) that is(are) received by the remote patient monitor 110
include one or more of vibrate (e.g., tactile/haptic alarm),
light up, and/or an audible noise. In particular embodiments,
the remote patient monitor 110 only vibrates as determined
by the main patient monitor 108.

[0024] Incertain embodiments, the remote patient monitor
110 receives haptic/sensory feedback for patient monitoring
that may include a guide rate for chest compression, such as
used in CPR. In such an implementation, a patient may have
a physiologic monitoring sensor, which is not necessarily
“wearable”, but merely attached to the patient. The patient
sensor provides data to the remote patient monitor 110. The
remote patient monitor 110 may include a haptic motor that
conveys information to the caregiver in the form of “mim-
icked” sensory feedback from the patient. In yet certain other
embodiments, monitoring data transmitted to the remote
patient monitor 110 may be include information about venti-
lation (e.g. rate, tidal volume, airway pressure) being pro-
vided to the patient. The patient sensors may be incorporated
as a wearable device (e.g., wrist band, head band, bracelet,
etc.), standalone sensor, or incorporated into another device
(e.g. bag valve mask).

[0025] In certain embodiments, the patient may be pro-
vided with disposable components such as a sticker with a
wireless identifier (i.e., an RFID chip) to initiate or inform as
to a haptic component/feedback. Different variations of such
disposable components may make use of color coded stickers
with RFID used to set various rates (e.g., 100/min for chest
compression and 8/min for ventilation). Other colors may be
used for various rate guidance purposes. Disposable compo-
nent/sticker or RFIDs may be used to start or stop a patient/
caregiver haptic motor when patient/caregiver is in proximity
of the RFID. In certain implementation, a disposable compo-
nent/sticker may be incorporated into a device, such as a
defibrillator.

[0026] Other haptic signals may include use of different
frequencies, duty cycles, sensations (vibration, taps, squeeze,
etc.) to communicate different information. Physiological
feedback could provide input signal to vibration intensity,
rate, sensation, etc. The remote patient monitor 110 and par-
ticularly a wearable portion may incorporate a display, such
that a haptic signal would alert the caregiver and the display
would provide detailed information about the alert.

[0027] Incertain embodiments, depending on the level ofa
caregiver’s expertise, the alarm(s) that is(are) received by the
remote patient monitor 110 may be activated based on spe-
cific preset threshold values. The alarms may include a gen-
eral overall urgency alarm, and/or specific alarms. Variety of
settings may be determined depending on the patient’s con-
dition, parameters, status and combined with the caregiver’s
rank, skills, expertise, and preferences. An alarm may be
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initiated at the remote patient monitor 110 to indicate an
urgent need to respond to the patient, such as a cardiac arrest,
an oxygen desaturation, etc. In such cases, a general urgency
alarm may be activated, and/or specific alarms indicating
specific medical conditions may be activated. Specific alarms
may further be selected by a user/caregiver to differentiate
between sounds, vibration patterns, and intensity depending
onthepatient identification, location, and other parameters. If
several caregivers receive alarms pertaining to the same
patient, and one of the alerted caregivers responds, other
caregivers may be notified that the patient is being attended
to. If the attending to the patient caregiver still needs addi-
tional help, the caregiver may be able to send another alarm to
solicit further help. Alternatively, upon arrival at the patient’s
side or resolution as to the patient needs, one caregiver may
terminate alarms sent to others and may further be able to
follow up with a message as to the resolution of the issue.
[0028] Alarms may be sent by signals from the main patient
monitor 108 to the remote patient monitor 110. After a period
of time the signals may be degraded. Therefore, in certain
embodiments a decoupling or a disconnection may occur
between the main patient monitor 108 and the remote patient
monitor 110 after a determined time period after a signal(s) is
degraded. In certain instances it may be desirable for a car-
egiver to reset the alarm(s) of the remote patient monitor 110.
An alarm reset button 124 is provided by the remote patient
monitor 110 to allow resetting of the alarm(s).

[0029] The patient monitor 110, or a wearable portion of
the patient monitor 110, may include a start/stop haptic feed-
back metronome which may include different pre-selected
metronome rates such as ventilation (e.g., 8/min), compres-
sion (e.g., 100/min), etc.

[0030] Incertain embodiments, the remote patient monitor
110 may be coupled to more than one main patient monitors,
including the main patient monitor 108 that is shown. In such
embodiments, the remote patient monitor 110 is configured to
receive various patient physiological parameter data and
alarms from different medical devices and/or patients.
[0031] Incertain embodiments, there may be more than one
patient. Therefore, the remote patient monitor 110 may be
coupled to more than one main patient monitors and/or one or
more patients.

[0032] The patient monitoring system 100 may be part of
different health care environments. In certain embodiments,
the patient monitoring system 100 may be part of a hospital
environment that includes nursing stations. A nursing station
may include multiple patient monitors, such as main patient
monitor 108.

[0033] Caregivers, such as medical doctors, nurses, etc., are
able to simultaneously monitor patients from a central station
at the nursing station. However, in certain situations the car-
egiver may be away from the central stations and the moni-
tors, but would still need to be aware of the patients. In such
cases, the remote patient monitor 110 may be configured to
provide alarms to let the caregiver know the status of the
patients and/or determine which patient(s) need to be
attended to. In certain embodiments, the remote patient moni-
tor 110 may provide a patient’s name, room number (loca-
tion) and/or other specific patient information. In certain
embodiments, either through preset thresholds that are set at
particular main patient monitor(s) 108, patients may be listed
in order of need for medical attention or listed some other
order, such as first request. In a further embodiment, the
remote patient monitor is configured to monitor more than
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one patient simultaneously. If one caregiver is monitoring
more than one patient, the remote patient monitor 110 can
provide ranking of urgency between patients, depending on a
patient’s symptoms.

[0034] In certain embodiments, there may be multiple car-
egivers connected to the patient monitoring system 100. Pro-
vision may be made to allow a caregiver that is the first
responder to the patient, to notify other caregivers that the first
responding caregiver has reached the patient. Provision may
also be provided to allow the first responding caregiver to
request for additional help if needed. This may be performed
through the remote patient monitor that is worm by the first
responding caregiver.

[0035] In certain embodiments, the main patient monitor
108 may be configured with a cellular, global positioning
system (GPS), or other tracking unit (not shown). The track-
ing unit may provide specific location of the patient (i.e.,
patient location 104). This may assist in identifying specific
location of an ambulatory patient, to the remote patient moni-
tor 110. The foregoing indications and responses described in
conjunction with FIG. 1 can be implemented in various com-
binations in other embodiments, with each indication and/or
response providing its advantages even if combined with
other indication(s) and/or response(s).

Example Patient Monitoring System Components

[0036] FIG.2 isadiagram of a sample structure of a remote
patient monitoring system 100 used to remotely provide
physiological data and alerts of a patient according to the
technology described herein. In the illustrated embodiment,
one or more main patient monitors 108 are wire or wirelessly
coupled to a remote patient monitor 110 by wire and/or wire-
less connections 112.

[0037] Inthis embodiment, a main patient monitor 108-1 is
shown to include a patient data collection module 200 which
communicates with and receives patient physiological data
from one or more medical devices and/or probes, such as
medical probes and/or delivery devices 106 described above.
In particular, the patient data collection module 200 gathers
patient physiological parameter data, which may include one
or more vital signs of a monitored patient (e.g., patient 102).
As an example, the patient physiological parameter data may
particularly include one or more of the following: blood pres-
sure, heart rate, respiration rate, pulse rate, oxygen saturation,
air flow, temperature, ECG parameters, and/or other param-
eters. Device data, such as low battery on one of the devices/
probes interfacing/interacting with the patient or the band’s
inability to access information, or other parameters/data, can
also be included. Other example data that may be sent can
include 1) physiologic data, such as vital signs data, and/or
alarm info on vital signs excursions out of normal/stable
ranges; 2) monitoring device data, battery status, sensor sta-
tus, etc. (i.e., information meriting the attention or interven-
tion of a caregiver); and 3) Medical care/intervention data,
i.e., information about the presence or quality of the care
being applied to the patient by someone other than the person
wearing the remote patient monitor, for example, alert the
person managing a resuscitation (and e.g. wearing a haptic
wristband) that the person managing the airway is ventilating
too fast, or the person doing chest compressions has paused
for too long.

[0038] The main patient monitor 108-1 may include a
patient data evaluation module 202 which is configured with
values for patient physiological parameter data. Such values
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may be preset by a caregiver to trigger an alarm. For example,
if a particular value reaches or exceeds a particular level or
levels, the alarm or alarms may be triggered. In this example,
an alarm module 204 may be configured to provide such
alert(s) in response to reaching a predetermined value(s) for
the patient physiological parameter data. Alarms or alerts
may initiate one or more actions such as vibration, light up, or
anoise/audible sound. Such alarms or alerts may be commu-
nicated to the remote patient monitor 110.

[0039] The main patient monitor 108-1 may include a dis-
play module 206 to display the patient physiological param-
eter data and/or alarms. A transmitting module 208 provides
signals (e.g., one or more alarm signals) to the remote patient
monitor 110. The signals to the remote patient monitor 110
may include the one or more actions such as vibration, light
up, or a noise/audible/haptic sound/response. In certain
embodiments, the transmitting module 208 is a wireless mod-
ule that may implement one or more various wireless tech-
nologies, including but not limited to Bluetooth®, one or
more the various IEEE 802.11 standards, etc.

[0040] The main patient monitor 108-1 includes one or
more processors 210 couple with the other components of the
main patient monitor 108-1. Volatile and nonvolatile memory
212 is included in main patient monitor 108-1. Memory 212
may include computer-readable storage medium that
includes instructions to perform the acts/methods described
herein.

[0041] The remote patient monitor 110 is wired or wireless
coupled to the main patient monitors 108 by respective links
or connections 112. The remote patient monitor 110 includes
areceiving module 214. In certain embodiments the receiving
module 214 is a wireless receiving module, which may imple-
ment one or more various wireless technologies, including
but not limited to Bluetooth®, one or more the various IEEE
802.11 standards, etc. The receiving module 214 receives one
more alerts, which may be in the form of one more transmitted
signals from the main patient monitors 108. The received
signals from main patient monitors 108 may include the one
or more actions such as vibration, light up, or a noise/audible
sound.

[0042] Theremote patient monitor 110 may include display
module 216 may display the patient physiological parameter
data and/or alarms (alerts). The display module 216 may light
up with a particular alert or alerts. The remote patient monitor
110 may include a separate alert module 218. A function the
alert module may perform is to vibrate when a particular alert
or alerts is/are received from the main patient monitors 108.
An alarm reset module 220, which may be reset by alarm reset
button 124 described above, may be implemented by the
remote patient monitor 110 to reset one or more alerts and
alarms that are activated/displayed.

[0043] The remote patient monitor 110 includes one or
more processors 222 coupled with the other components of
the remote patient monitor 110. Volatile and nonvolatile
memory 224 is included in remote patient monitor 110.
Memory 224 may include computer-readable storage
medium that includes instructions to perform the acts/meth-
ods described herein. In certain embodiments, and particular
where the remote patient monitor 110 is a portable unit, a long
lasting battery(ies) 226 may be part of the remote patient
monitor 110.

[0044] The foregoing indications and responses described
in conjunction with FIG. 2 can be implemented in various
combinations in other embodiments, with each indication
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and/or response providing its advantages even if combined
with other indication(s) and/or response(s).

Example Physiological Data and Alerts

[0045] FIG. 3isadiagram of sample physiological dataand
alerts that are remotely provided according to the technology
described herein. The main patient monitor 108 may provide
alarms/alerts of collected physiological data to the remote
patient monitor 110. The physiological data may be for
patient physiological parameter data. As described above,
such patient physiological parameter data may have values
that preset by a caregiver to trigger an alarm. For example, if
a particular value reaches or exceeds a particular level or
levels, the alarm or alarms may be triggered.

[0046] Shown in FIG. 3 are monitored physiological data
300 that includes current patient monitored values. In this
example, pulse oxygen, temperature, blood pressure and
heart rate values are monitored and displayed. Such values are
communicated to the remote patient monitor 110 are dis-
played as patient physiological data 302. The displayed val-
ues shown in remote patient monitor 110 are a compact or
condensed version displayed by the main patient monitor
108.

[0047] The functions of this description may be imple-
mented by one or more devices that include logic circuitry.
The device performs functions and/or methods as are
described in this document. The logic circuitry may include a
processor that may be programmable fora general purpose, or
dedicated, such as microcontroller, a microprocessor, a Digi-
tal Signal Processor (DSP), etc. For example, the device may
be a digital computer like device, such as a general-purpose
computer selectively activated or reconfigured by a computer
program stored in the computer. Alternately, the device may
be implemented by an Application Specific Integrated Circuit
(ASIC), etc.

[0048] Moreover, methods are described below. The meth-
ods and algorithms presented herein are not necessarily inher-
ently associated with any particular computer or other appa-
ratus. Rather, various general-purpose machines may be used
with programs in accordance with the teachings herein, or it
may prove more convenient to construct more specialized
apparatus to perform the required method steps. The required
structure for a variety of these machines will become apparent
from this description.

[0049] 1In all cases there should be borne in mind the dis-
tinction between methods in this description, and the method
of operating a computing machine. This description relates
both to methods in general, and also to steps for operating a
computer and for processing electrical or other physical sig-
nals to generate other desired physical signals.

[0050] Programs are additionally included in this descrip-
tion, as are methods of operation of the programs. A program
is generally defined as a group of steps leading to a desired
result, due to their nature and their sequence. A program is
usually advantageously implemented as a program for a com-
puting machine, such as a general-purpose computer, a spe-
cial purpose computer, a microprocessor, etc.

[0051] Storage media are additionally included in this
description. Such media, individually or in combination with
others, have stored thereon instructions of a program made
according to the technology described herein. A storage
medium according to the technology described herein is a
computer-readable medium, such as a memory, and is read by
the computing machine mentioned above.
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[0052] Performing the steps or instructions of a program
requires physical manipulations of physical quantities. Usu-
ally, though not necessarily, these quantities may be trans-
ferred, combined, compared, and otherwise manipulated or
processed according to the instructions, and they may also be
stored in a computer-readable medium. These quantities
include, for example electrical, magnetic, and electromag-
netic signals, and also states of matter that can be queried by
such signals. It is convenient at times, principally for reasons
of common usage, to refer to these quantities as bits, data bits,
samples, values, symbols, characters, images, terms, num-
bers, or the like. It should be borne in mind, however, that all
of these and similar terms are associated with the appropriate
physical quantities, and that these terms are merely conve-
nient labels applied to these physical quantities, individually
or in groups.

[0053] This detailed description is presented largely in
terms of flowcharts, display images, algorithms, and sym-
bolic representations of operations of data bits within at least
one computer readable medium, such as a memory. Indeed,
such descriptions and representations are the type of conve-
nient labels used by those skilled in programming and/or the
data processing arts to effectively convey the substance of
their work to others skilled in the art. A person skilled in the
art of programming may use these descriptions to readily
generate specific instructions for implementing a program
according to the technology described herein.

[0054] Often, for the sake of convenience only, it is pre-
ferred to implement and describe a program as various intet-
connected distinct software modules or features, individually
and collectively also known as software. This is not neces-
sary, however, and there may be cases where modules are
equivalently aggregated into a single program with unclear
boundaries. In any event, the software modules or features of
this description may be implemented by themselves, or in
combination with others. Even though it is said that the pro-
gram may be stored in a computer-readable medium, it should
be clear to a person skilled in the art that it need not be a single
memory, or even a single machine. Various portions, modules
or features of it may reside in separate memories, or even
separate machines. The separate machines may be connected
directly, or through a network, such as a local access network
(LAN), or a global network, such as the Internet.

[0055] It will be appreciated that some of these methods
may include software steps that may be performed by differ-
ent modules of an overall software architecture. For example,
data forwarding in a router may be performed in a data plane,
which consults a local routing table. Collection of perfor-
mance data may also be performed in a data plane. The
performance data may be processed in a control plane, which
accordingly may update the local routing table, in addition to
neighboring ones. A person skilled in the art will discern
which step is best performed in which plane.

[0056] An economy is achieved in the present document in
that flowcharts are used to describe both programs, and also
methods. So, while flowcharts are described in terms of
boxes, they can mean both method and programs.

[0057] For this description, the methods may be imple-
mented by machine operations. In other words, embodiments
of programs are made such that they perform methods in
accordance to embodiments of the technology that are
described in this document. These may be optionally per-
formed in conjunction with one or more human operators
performing some, but not all of them. As per the above, the
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users need not be collocated with each other, but each only
with a machine that houses a portion of the program. Alter-
nately, some of these machines may operate automatically,
without users and/or independently from each other.

Example Methods

[0058] FIG. 4 shows a flowchart 400 for describing meth-
ods according to the technology described herein, for a
patient monitoring system to remotely provide physiological
data and alerts of a patient. The method of flowchart 400 may
also be practiced by patient monitoring systems made accord-
ing to the technology described herein described above.

[0059] According to an operation 402, a main patient moni-
tor obtains patient’s physiological data.

[0060] According to an operation 404, the main patient
monitor transmits the obtained patient physiological datato a
remote patient monitor, which may be part of or integrated as
awrist band, and the evaluates obtained patient physiological
data.

[0061] According to an operation 406, a decision is made
whether a threshold value is reached. If the threshold value is
not reached, following the “NO” branch of operation 406,
operation 402 is performed.

[0062] According to an operation 408, if the threshold
value is reached as determined by operation 406, then follow-
ing the “YES” branch of operation 406, the main patient
monitor triggers or performs an alarm or alarms.

[0063] According to an operation 410, the main patient
monitor transmits the alarm or alarms to the remote patient
Mmonitor.

[0064] According to an operation 412, the remote patient
monitor vibrates, alerting a caregiver.

[0065] According to an operation 412, an alarm reset button
on the remote patient monitor may be activated by the car-
egiver to silence the alarm or alarms.

[0066] For flowchart 400, it will be recognized that a num-
ber of their operations can be augmented with what was
described above.

[0067] FIG. 51is another flowchart 500 for describing meth-
ods according to the technology described herein, for a
patient monitoring system to remotely provide physiological
data and alerts of a patient. The method of flowchart 500 may
also be practiced by patient monitoring systems made accord-
ing to the technology described herein described above.

[0068] An operation 502 obtains patient physiological data
at a remote patient monitor. The remote patient monitor may
be part of or integrated as a wrist band.

[0069] An operation 502 displays the patient physiological
data at the remote patient monitor.

[0070] An operation 506 determines if the remote patient
monitor is vibrating. If the remote patient monitor is not
vibrating, then following the “NO” branch of operation 506,
operation 502 is performed.

[0071] According to an operation 508, if the remote patient
monitor is vibrating as determined by operation 506, then
following the “YES” branch of operation 506, the alarm or
alarms on the remote patient monitor may be reset.

[0072] For flowchart 500, it will be recognized that a num-
ber of their operations can be augmented with what was
described above.
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Notes and Additional/ Alternative Implementation Details

[0073] Inthe above description of exemplary implementa-
tions, for purposes of explanation, specific numbers, materi-
als configurations, and other details are set forth in order to
better explain the present invention, as claimed. However, it
will be apparent to one skilled in the art that the claimed
invention may be practiced using different details than the
exemplary ones described herein. In other instances, well-
known features are omitted or simplified to clarify the
description of the exemplary implementations.

[0074] The inventor intends the described exemplary
implementations to be primarily examples. The inventor does
not intend these exemplary implementations to limit the
scope of the appended claims. Rather, the inventor has con-
templated that the claimed invention might also be embodied
and implemented in other ways, in conjunction with other
present or future technologies.

[0075] Moreover, the word “exemplary” is used herein to
mean serving as an example, instance, or illustration. Any
aspect or design described herein as exemplary is not neces-
sarily to be construed as preferred or advantageous over other
aspects or designs. Rather, use of the word “exemplary” is
intended to present concepts and techniques in a concrete
fashion. The term “technology,” for instance, may refer to one
or more devices, apparatuses, systems, methods, articles of
manufacture, and/or computer-readable instructions as indi-
cated by the context described herein.

[0076] As used in this application, the term “or” is intended
to mean an inclusive “or” rather than an exclusive “or.” That
is, unless specified otherwise or clear from context, “X
employs A or B” is intended to mean any of the natural
inclusive permutations. That is, if X employs A; X employs B;
or X employs both A and B, then “X employs A or B” is
satisfied under any of the foregoing instances. In addition, the
articles “a” and “an” as used in this application and the
appended claims should generally be construed to mean “one
or more,” unless specified otherwise or clear from context to
be directed to a singular form.

[0077] Note that the order in which the processes are
described is not intended to be construed as a limitation, and
any number of the described process blocks can be combined
in any order to implement the processes or an alternate pro-
cess. Additionally, individual blocks may be deleted from the
processes without departing from the spirit and scope of the
subject matter described herein.

[0078] One or more embodiments described herein may be
implemented fully or partially in software and/or firmware.
This software and/or firmware may take the form of instruc-
tions contained in or on a non-transitory computer-readable
storage medium. Those instructions may then be read and
executed by one or more processors to enable performance of
the operations described herein. The instructions may be in
any suitable form, such as but not limited to source code,
compiled code, interpreted code, executable code, static
code, dynamic code, and the like. Such a computer-readable
medium may include any tangible non-transitory medium for
storing information in a form readable by one or more com-
puters, such as but not limited to read only memory (ROM);
random access memory (RAM); magnetic disk storage
media; optical storage media; a flash memory, etc.

[0079] Theterm“computer-readable media” includes com-
puter-storage media. For example, computer-storage media
may include, but are not limited to, magnetic storage devices
(e.g., hard disk, floppy disk, and magnetic strips), optical
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disks (e.g., compact disk [CD] and digital versatile disk
[DVD]), smart cards, flash memory devices (e.g., thumb
drive, stick, key drive, and SD cards), and volatile and non-
volatile memory (e.g., RAM and ROM).

[0080] In the claims appended herein, the inventor invokes
35 U.S.C. §112, paragraph 6 only when the words “means
for” or “steps for” are used in the claim. If such words are not
used in a claim, then the inventor does not intend for the claim
to be construed to cover the corresponding structure, material,
or acts described herein (and equivalents thereof) in accor-
dance with 35 U.S.C. §112, paragraph 6.

What is claimed is:

1. A patient monitoring system, comprising:

a main patient monitor configured to monitor and collect
patient physiological parameter data, and alarm in
response to a determination that the collected data has
reached a predetermined value; and

a remote patient monitor in a form of a band, the remote
patient monitor being configured to be worn by a car-
egiver, to receive a signal in response to an alarm from
the main patient monitor.

2. A system in accordance with claim 1, wherein the main
patient monitor further transmits at least one of the collected
patient physiological parameter data, patient identification,
location identification, device data, and messages to a car-
egiver.

3. A system in accordance with claim 1, wherein the remote
patient monitor further receives and displays at least one of
the collected patient physiological parameter received from
the main patient monitor, patient identification, location iden-
tification, device data, and messages to a caregiver.

4. A medical system in accordance with claim 1, wherein
patient physiological parameter data includes at least one of
heart rate, blood pressure, oxygen saturation, end-tidal CO2,
respiration rate.

5. A medical system in accordance with claim 1, wherein
the band is a band attachable to a caregiver’s extremities,
neck, belt, and waist and further has properties selected from
a group consisting of adjustable, waterproof, and shock-re-
sistant.

6. A medical system in accordance with claim 1, wherein
the main patient monitor and remote patient monitor are
coupled wirelessly through one or more networks such as a
cloud based network.

7. A medical system in accordance with claim 1, wherein
the signal in response to an alarm is selected from a group
consisting of vibration, visual, or auditory signal and capable
of changes in intensity depending on the risk to a patient.

8. A medical system in accordance with claim 1, wherein
the alarm includes one or more alarms which include overall
urgency alarm and specific alarms that are activated based on
preset threshold values.

9. A medical system in accordance with claim 1 further
comprising one or more different main patient monitors, each
main patient monitor monitoring an individual patient, and
capable of providing alarm signals to one or more remote
patient monitors and caregivers.

10. A patient monitoring device comprising:

a patient data collection module configured to gather
patient physiological parameter data received from a
monitored patient;

a patient data evaluation module configured to store values
for patient physiological parameter data;
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an alert module configured to provide an alerts in response
to reaching predetermined values for the patient physi-
ological parameter data;

a display module configured to display the patient physi-

ological parameter data; and

atransmitting module configured to send the patient physi-

ological parameter data and one or more alarm signals to
a remote patient monitor device.

11. A patient monitoring device in accordance with claim
10, wherein the patient physiological parameter data includes
measurements of at least one of heart rate, blood pressure,
oxygen saturation, end-tidal CO2, respiration rate.

12. A patient monitoring device in accordance with claim
10, wherein the alert is selected from a group consisting of
vibration, illumination, and noise generation.

13. A patient monitoring device claim 10, wherein the
alarm signals include overall urgency alarm and specific
alarms that are activated based on the preset threshold values.

14. A patient monitoring device in accordance with claim
10, wherein the patient monitoring device and the remote
patient monitor device are coupled through one or more net-
works, including cloud based networks.

15. A method that facilitates remotely monitoring a patient
using a wrist band remote patient monitor, the method com-
prising:

receiving patient physiological parameter data at the wrist

band remote patient monitor via a transmitting module;
displaying the patient physiological parameter data on the
wrist band remote patient monitor;

determining whether the wrist band remote patient monitor

is vibrating; and

in response to a determination that the wrist band remote

patient monitor is vibrating, receiving an indication at
the wrist band remote patient monitor to reset an alarm
associated with the wrist band remote patient monitor
vibration.

16. A method in accordance with claim 15, wherein the
wrist band remote patient monitor vibrates in response to a
predetermined patient physiological parameter data being
encountered.
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17. A method in accordance with claim 16, wherein the
predetermined patient physiological parameter provides for
at least one of a general urgency alarm and a specific alarm
and can escalate in intensity depending on risk to a patient.

18. A method in accordance with claim 17, wherein patient
physiological parameter data includes at least one of heart
rate, blood pressure, oxygen saturation, end-tidal CO2, res-
piration rate.

19. A method in accordance with claim 17, wherein patient
physiological parameter data is from more than one patient.

20. An article comprising: a storage medium, the storage
medium having instructions stored thereon, wherein when the
instructions are executed by at least one medical device con-
figured to remotely monitoring a patient using a wrist band
remote patient monitor, they result in:

receiving patient physiological parameter data at the wrist
band remote patient monitor via a wireless module;

displaying the patient physiological parameter data on the
wrist band remote patient monitor;

determining whether the wrist band remote patient monitor

is vibrating; and

in response to a determination that the wrist band remote

patient monitor is vibrating, receiving an indication at
the wrist band remote patient monitor to reset an alarm
associated with the wrist band remote patient monitor
vibration.

21. An article in accordance with claim 20, wherein the
wrist band remote patient monitor vibrates in response o a
predetermined patient physiological parameter data being
encountered.

22. An article inaccordance with claim 20, wherein patient
physiological parameter data includes at least one of heart
rate, blood pressure, oxygen saturation, end-tidal CO2, res-
piration rate.

23. An article in accordance with claim 20, wherein patient
physiological parameter data is from more than one patient.

* ok % % ¥



patsnap

TREMOF) SEEZERERNEERENES
[F(RE)E US20140085082A1 K (aH)A 2014-03-27
BRiES US14/035903 % A 2013-09-24

RE(EFR)AGE) £ RRE |, INC.
HATRE(ERR)ACGE) EEE2H , INC.

FRIRBAA LYON RICHARD MARK
WALKER ROBERT G
EDWARDS JEFFREY S
ANDERSSON NIKLAS
JOHNSON BETHANY JOYCE

REAA LYON, RICHARD MARK
WALKER, ROBERT G.
EDWARDS, JEFFREY S.
ANDERSSON, NIKLAS
JOHNSON, BETHANY JOYCE

IPCH &S A61B5/00

CPCH¥%S A61B5/0004 A61B5/0002 A61B5/0205 A61B5/746 A61B5/7465 G16H40/67 G16299/00 GO6F19/00
GO06F19/3418 G16H40/63

R 61/704710 2012-09-24 US

H 20T S0k US9314159

SNERaE Espacenet USPTO

BWE(R) 18 MAIN -~

PATIENT
MONITOR

ZRBELENRENETEBEBNRAOET T LAZAMENTERE K

112

NEREBEERAEN BB OETELARGEX TR [
ENEBRRNER  HEOSHTEK TN EREARER. BTEL |, ] PR
AR ERTREE ST N EHBERRER. A

REMOTE
PATIENT
MONITOR!

CAREGIVER'S WRIST
116

S e e b e s e o s s e o e 4 e ey w6 e

PATIENT'S LOCATION
104


https://share-analytics.zhihuiya.com/view/0e4b94e0-9ec4-4697-95f4-ed51bf4303fd
https://worldwide.espacenet.com/patent/search/family/050338287/publication/US2014085082A1?q=US2014085082A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140085082%22.PGNR.&OS=DN/20140085082&RS=DN/20140085082

