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(57) ABSTRACT

Systems and methods for monitoring a patient with a spe-
cific condition by using a kit with monitoring devices and a
corresponding memory device for the specific condition.
The system comprises a health monitor, and a plurality of
monitoring devices for acquiring patient health data. The kit
further comprises one or more monitoring devices—such as
pulse oximeters, sphygmomanometers, thermometers, EEG
and ECG leads, blood 5 glucose meters, and other health
monitoring devices relating to the condition specific to the
kit. Such a system may be useful as a means of identifying
current patient condition and determining which steps to
take in the emergency situation.
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Disease State: Pneumonia

Pulse: §2bpm Pulse reading rate: continuous
Time to Next Reading: N/A

Sp02: 93% SpO2 reading rate: continuous
Time to Next Reading; N/A

Temperature: 99.7°F Temperature reading rate: 15 min.
Time to Next Reading: 5 min.

Blood Pressure: 90/60 Blood Pressure reading rate: 30 min,
Time to Next Reading: 25 min.

FIG. 5
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Devices Device Health Reading Alert Action
Signal Rate

Pulse Oximeter

Pulse Oximeter | SpO2 Continvous Send page to medical
N caregiver “Pulse oximeter not
Thermometer .. .
giving readings
Blood Pressure Cuff Pulse Oximeter | Pulse Continuous Send page to medical
caregiver “Pulse oximeter not
giving readings”
Thermometer | Temperature | 15 minutes Send page to medical
FIG 8 A caregiver “Temperature needs
to be taken™
Blood Pressure | Blood 30 minutes Send page to medical
Cuff Pressure caregiver “Blood Pressure

needs to be taken”

FIG. 8B
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Time Sp02 Pulse Temperature Blood Pressure Cuff
08:30:55 | 93% 82bpm | N/A N/A
08:30:54 | 93% 83bpm | N/A N/A
08:30:53 | 93% 81bpm | N/A N/A
08:30:52 | 94% 81bpm | N/A N/A
08:30:51 | 94% 81bpm | N/A N/A
08:30:50 | 94% 82bpm | N/A N/A
08:30:49 | 94% 82bpm | N/A N/A

FIG. 9
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A PHYSIOLOGICAL MONITORING KIT
WITH USB DRIVE

BACKGROUND

[0001] Patient monitoring is an essential aspect of hospi-
tals, emergency rooms, intensive care units, surgery rooms,
nursing homes, and doctors’ offices. It involves the use of
health monitoring devices such as thermometers, sphygmo-
manometers, and pulse oximeters. However, there is a need
for a better way to monitor patients with specific diseases or
conditions. In this regard, a kit may be better suited to
provide proper monitoring of patients with specific condi-
tions. For example, the kit is especially convenient for use
in emergency situations because medical professionals can
simply select the kit needed in each situation which can save
valuable time.

[0002] Memory devices may be integrated into a remov-
able module, in which the processor executes a preloaded
program to receive the physiological signals from the physi-
ological signal sensing unit. Here, the memory device is
capable of electrically connecting with a docking unit. The
docking unit is driven by a processor for displaying the
physiological information of the patient. The patent appli-
cation also discloses an alarm signal when the physiological
signals match a preset condition.

[0003] In the context of patient monitoring, a kit is useful
to medical professionals for monitoring patient health data
with the proper monitoring devices for the patient’s specific
condition. The kit may also be used in emergency situations
to allow quick and easy access to diagnostic equipment and
monitoring of patients.

SUMMARY OF THE CLAIMED INVENTION

[0004] Embodiments of the present invention relates to
systems and methods for monitoring a patient with a specific
condition. The method according to some embodiments
comprises providing a health monitor and at least one kit
containing at least one monitoring device and a memory
device. The memory device stores at least one condition-
specific software, protocols, and alerts of the monitoring
devices. The memory device may be connected to the health
monitor. The protocols and alerts of the monitoring devices
are uploaded in the health monitor protocols and alerts
database. The health monitor accesses a health network via
a cloud network to compare the stored protocols and alerts
with the corresponding protocols and alerts in the health
network database. A devices database of the health monitor
is then accessed to determine monitoring devices contained
in the kit. The protocols and alerts database of the health
monitor is updated to match the database on the health
network. Lastly, the condition-specific software is executed
to receive the readings from the monitoring devices and
store the received readings in the sensor database of the
health monitor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The accompanying drawings, which are included
to provide a further understanding of the invention, are
incorporated herein to illustrate embodiments of the inven-
tion. Along with the description, they also serve to explain
the principle of the invention. In the drawings:
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[0006] FIG. 1 illustrates a block diagram of a system
according to a preferred embodiment of the present inven-
tion.

[0007] FIG. 2 illustrates a flowchart for carrying out a
preferred embodiment of the invention.

[0008] FIG. 3 illustrates a flowchart of the software for
receiving the readings from the monitoring devices.

[0009] FIG. 4 illustrates a flowchart of the software for
updating monitoring protocols and devices based on cloud
data.

[0010] FIG. 5illustrates an exemplary user interface of the
health monitor in accordance with an embodiment of the
invention.

[0011] FIG. 6 illustrates an exemplary user interface of the
health monitor in accordance with an embodiment of the
invention.

[0012] FIG. 7 illustrates an exemplary system in accor-
dance with an embodiment of the invention.

[0013] FIG. 8A and FIG. 8B illustrate exemplary data-
bases stored in the health monitor in accordance with an
embodiment of the invention.

[0014] FIG. 9 illustrates an exemplary sensor database
containing data from the health monitor in accordance with
an embodiment of the invention.

DETAILED DESCRIPTION

[0015] Some embodiments of the present invention relates
to a method for monitoring a patient with a specific condi-
tion comprising: providing a health monitor and an at least
one kit, wherein the at least one kit comprises: one or more
monitoring devices for acquiring patient health data; a
memory device comprising a means to connect the memory
device to the health monitor and at least one condition-
specific software comprising health-monitoring protocols
and alerts for the acquired patient health data; connecting the
memory device to the health monitor; accessing a health
network via a network and comparing the health-monitoring
protocols and alerts with the database on the health network
corresponding to the at least one kit; accessing a health
monitor devices database and determining monitoring
devices for the at least one kit; updating the health monitor
protocols and alerts database to match the database on the
health network; and running the at least one condition-
specific software.

[0016] The method for monitoring a patient with a specific
condition is done by connecting a memory device to a port
on the health monitor. The health monitor polls for a
memory device with a specific-condition software. Data
from the memory device is uploaded and stored into the
corresponding devices database and protocols and alerts
database of the health monitor. The health monitor accesses
a health network via the cloud network. A comparison is
made between the contents of the protocols and alerts
database found in the health monitor and the contents in the
health network database. If a difference is detected, the
protocols and alerts are updated to match the corresponding
data on the health network databases. The health monitor
then polls for an at least one connected monitoring device.
If the at least one monitoring device is connected, the
monitoring software is executed.

[0017] FIG. 1 illustrates a system according to a preferred
embodiment of the present invention. The system comprises
at least one kit (e.g., 102, 112, 122) containing an at least one
monitoring device (e.g., 1006, 108, 110, 116, 118, 120, 126,
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and 128) and a memory device (e.g., 104, 114, 124). In an
n example as shown in FIG. 1, the system for monitoring a
patient with a specific condition comprises a pneumonia kit
102 which contains a pneumonia memory device 104, a
blood pressure cuff 106, a pulse oximeter 108 and a ther-
mometer 110. In another embodiment, the system comprises
a heart attack recovery kit 112 which contains a heart attack
memory device 114, a blood pressure cuff 116, a pulse
oximeter 118 and FKG leads 120. In other embodiments, the
system comprises a hypoglycemia kit 122 that contains a
hypoglycemia memory device 124, a pulse oximeter 126
and a blood glucose meter 128. The system may also be used
with other kits for various types of disease states.

[0018] In one embodiment of the present invention, the
memory device comprises a means to connect the memory
device to the health monitor and a software for a specific
disease state. Preferably, the memory device stores protocols
and alerts used for the acquisition of patient health data. The
memory device also stores a list of devices contained in the
at least one kit.

[0019] As shown in FIG. 1, the system also comprises a
health monitor 130 which further comprises a protocols and
alerts database 132, a devices database 134, a sensor data-
base 136, a kit loading software 138, a monitoring software
140 with a treatment GUI 142, and a protocol update
software 143 with a device GUI 144. The system further
comprises a health network 146 accessed via a cloud net-
work 145. The health network further comprises an at least
one disease database such as a pneumonia database 148, a
heart attack recovery database 150, a hypoglycemia data-
base 152 and other databases for various types of diseases.
[0020] FIG. 2 shows a flowchart illustrating a preferred
method of the present invention. A health monitor 130 polls
for a connected memory device (step 202). If there is no
memory device present, the health monitor loops until a
connection is detected. Upon the detection of the memory
device, the list of monitoring devices contained in the at
least one kit are uploaded and stored to the devices database
134 on the health monitor 130 (step 204). Also, the protocols
and alerts data (i.c., one or more thresholds for the acquired
patient health data) from the memory device are uploaded
and stored into the protocols and alerts database 132 on the
health monitor 130 (step 206). Subsequently, the health
network 146 is accessed via the cloud network 145 by the
health monitor 130 (step 208). The protocols and alerts
database 132 on the health monitor 130 is compared with the
corresponding disease databases on the health network 146.
If there are differences detected, the protocols and alerts
database 132 on the health monitor 130 are updated to match
the corresponding data in the disease databases on the health
network 146 (step 210). Next, the health monitor 130 polls
for an at least one connected monitoring device (step 212).
If an at least one monitoring device is detected, the moni-
toring software 140 is executed (step 214).

[0021] FIG. 3 shows a flowchart of the monitoring soft-
ware 140 described previously. The monitoring software 140
undergoes initialization only when it detects at least one
connected monitoring device. A treatment GUI 142 is dis-
played on the health monitor 130 (step 302). The protocols
and alerts database 132 in the health monitor 130 is accessed
to determine the reading rates of the at least one monitoring
device (step 304). The reading rates are displayed on the
treatment GUI 142 (step 306). The monitoring software 140
then polls the monitoring devices for readings (step 308).
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The detected readings from the monitoring devices are
stored into the sensor database 136 on the health monitor
130 (step 310). The readings are then displayed onto the
treatment GUI 142 of the health monitor 130 (step 312).
Thereafter, the sensor database 136 is accessed to determine
the most recent readings for each of the at least one
monitoring device (step 314). Next, a time difference is
calculated by subtracting the current time from a next
scheduled data acquisition time determined by the reading
rate of the monitoring device (step 316). Thereafter, the
calculated difference is displayed on the treatment GUT 142
(step 318) and labeled as “Time to Next Reading.” The
protocols and alerts database 132 is accessed and alert
actions corresponding to the monitoring devices are
executed (step 320). The protocol update software 143 is
executed (step 322).

[0022] FIG. 4 shows a flow chart of the protocol update
software 143 described previously. The health network 146
is accessed and the disease database on the Health Network
corresponding to the kit being used is compared with the
most recent entry of the health monitor—sensor DB 136
(step 402). The matching device, health signal, reading rate,
and alert action data on the corresponding health network
database is determined and saved to the health monitor—
protocols and alerts DB 132 (step 404). The health moni-
tor—protocols and alerts DB 132 is compared with the
health monitor—devices DB 134 to determine if there are
any devices in the health monitor protocols and alerts DB
132 that are not found (missing) in the health monitor
devices DB 134 (step 406). The determined missing devices
are saved to the health monitor devices DB (step 408). The
device GUI 144 is displayed on the health monitor 130 (step
410). The missing devices previously determined by step
406 are displayed on the device GUI 144 (step 412). Next
the protocol update software 143 polls for all the monitoring
devices of the health monitor devices DB 134 being con-
nected to the health monitor 130 (step 414). If they are all
connected, the protocol update software 143 finishes its
execution.

[0023] FIG. 5 shows an exemplary model of the treatment
GUI 142 of the monitoring software 140. The display shows
the disease state being monitored, the relevant sensors
(monitoring devices) connected (acquiring the patient health
data)and their corresponding readings of the patient health
data, the corresponding reading rates of each sensors and the
“Time to Next Reading” calculated from the monitoring
software 140.

[0024] FIG. 6 shows an exemplary model of the device
GUI 144 of the protocol update software 143. The display
shows the missing device or devices as determined by the
protocol update software.

[0025] FIG. 7 shows an exemplary model of the system
which comprises a health monitor 702. The health monitor
has a plurality of ports for the memory device 704 and the
monitoring devices 706-710. The monitoring devices, in the
example shown in FIG. 7, are a thermometer 706, a blood
pressure cuff 708 and a pulse oximeter 710.

[0026] FIG. 8A shows an exemplary device database 134.
The device database 134 illustrates the monitoring devices
contained in the at least one kit. FIG. 8B shows exemplary
protocols and alerts database 132 which include the moni-
toring device, the health signal or data being monitored, the
reading rate, and the corresponding alert action.
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[0027] FIG. 9 shows and exemplary sensor database 136
of the health monitor 130. The sensor database 136 contains
a data set that comprises time and sensor readings from the
different monitoring devices connected to the health monitor
130. The monitoring devices included varies for each dis-
ease state being monitored. As an example for this sensor
database 136, the data set includes blood oxygen saturation
or SpO2 data, pulse rate, temperature and blood pressure.
The sensor database 136 may vary according to the disease
being monitored by the at least one kit.

[0028] Blood oxygen saturation is a measure of the
amount of oxygen carried by hemoglobin in the blood
stream. It is usually expressed as a percentage rather than an
absolute reading. For example, blood oxygen saturation
levels measured immediately after birth can provide a good
indicator of a baby’s general state of health. Levels below
75% could indicate that the newborn infant may be suffering
from some abnormality. To determine a patient’s condition,
the blood oxygen saturation should be expressed as a
percentage of the total hemoglobin that is saturated with
oxygen. Under many circumstances, that percentage is the
reading that pulse oximeters provides. Acceptable normal
ranges for healthy patients range from 95 to 99 percent.

[0029] A typical pulse oximeter comprises an electronic
processor and a couple of small light-emitting diodes
(LEDs) facing a photodiode through a translucent portion of
a patient’s body, typically a fingertip or an earlobe. One of
the LEDs emits light in the red portion of the visible region
of the electromagnetic spectrum (red LED) while the other
emits in the infrared region. The amount of light absorbed at
these two wavelengths differs significantly between oxygen-
rich blood and blood deficient in oxygen. Oxygenated hemo-
globin absorbs more infrared light and allows more red light
to pass through. On the other hand, deoxygenated hemoglo-
bin allows more infrared light to pass through and absorbs
more red light. Oxy-hemoglobin and its deoxygenated form
have significantly different absorption pattern.

[0030] In operation, the LEDs alternately turn on and off,
and then both off approximately for a predetermined period
of time. This allows the light sensor, for example, a photo-
diode, to respond to the red and infrared light separately and
also to correct for the light detected due to ambient light
(measured when both LEDs are off; used as baseline or
reference signal). The amount of light that is transmitted
(that is, not absorbed) is measured, and separate normalized
signals are produced for each wavelength. These signals due
to transmitted light vary with time because the amount of
arterial blood that is present increases with each heartbeat.
By subtracting the minimum transmitted light from the peak
transmitted light in each wavelength, the effects of other
tissues and materials (e.g., venous blood, skin, bone, muscle,
fat, including nail polish) can be corrected for because they
normally absorb a constant amount of light over a period of
time. The ratio of the measured red light to the measured
infrared light is calculated by the processor. This ratio,
which represents the ratio of oxygenated hemoglobin to
deoxygenated hemoglobin, is then converted to a SpO2
reading by the processor.

[0031] The present invention is not intended to be
restricted to the several exemplary embodiments of the
invention described above. Other variations that may be
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envisioned by those skilled in the art are intended to fall
within the disclosure.

1. A system for monitoring a patient with a specific
condition comprising:

a health monitor comprising at least one of a protocols and

alerts database, a devices database, a sensor database,
a kit loading software, a monitoring software including
a treatment GUI, and a protocol update software
including a device GUI,

at least one kit comprising:

one or more monitoring devices for acquiring a patient
health data;
a memory device comprising:
means to connect the memory device to the health
monitor; and
at least one condition-specific software comprising
one or more health-monitoring protocols and one
or more alerts data; and
a health network comprising at least one disease data-
base selected from a pneumonia database, a heart
attack recovery database, a hypoglycemia database,
a database for a disease, and a combination thereof.

2. The system of claim 1, wherein the memory device
stores a list of the one or more monitoring devices of the at
least one kit.

3. The system of claim 1, wherein the health monitor
comprises each of a protocols and alerts database, a devices
database, a sensor database, a kit loading software, a moni-
toring software including a treatment GUIL, and a protocol
update software including a device GUI.

4. The system of claim 1, wherein the health network
accessed via a cloud network connected to the health moni-
tor.

5. The system of claim 4, wherein the health network
comprises each of a pneumonia database, a heart attack
recovery database, a hypoglycemia database, a database for
a disease, and a combination thereof.

6. The system of claim 1, wherein the one or more
monitoring devices is selected from a thermometer, a blood
pressure cuff, a pulse oximeter, and a combination thereof.

7. The system of claim 1, wherein the treatment GUI
shows a disease state being monitored, the one or more
monitoring devices acquiring the patient health data, the
patient health data acquired by the one or more monitoring
devices, and a reading rate corresponding to the one or more
monitoring devices.

8. The system of claim 1, wherein the patient data is
selected from a blood oxygen saturation level, a pulse rate,
and a temperature, a blood pressure, and a combination
thereof.

9. A method for monitoring a patient with a specific
condition comprising:

polling for a connection of a memory device to a health

monitor until a connection is detected;

uploading and storing a list of one or more monitoring

devices to a devices database, each monitoring device
acquiring health data of a patient;

uploading and storing health-monitoring protocols and

alerts data from the memory device to a protocol and
alerts database;

accessing a health network via a cloud network:

comparing a protocols and alerts database with at least

one disease database;
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detecting a difference between the protocols and alerts
database, and the at least one disease database;

updating the health monitor protocols and alerts database
to match the at least one disease database;

polling for a connection of the one or more monitoring
device to the health monitor until the connection is
detected; and

executing one or more health monitoring protocols based
on alert data.

10. The method of claim 9, further comprising:

displaying a treatment GUI on the health monitor;

accessing the protocols and alerts database to determine a
reading rate of the one or more monitoring devices;

displaying the reading rate on the treatment GUI,

polling the one or more monitoring devices for a reading;

storing the polled reading in the sensor database;

displaying the polled reading on the treatment GUI,

accessing a sensor database to determine a time of the
most recent polled reading for each of the at least one
monitoring device;

calculating a time difference by subtracting the current
time from a next scheduled reading time based on the
reading rate of the monitoring device;

displaying the calculated time difference on the treatment
GUL

accessing the protocols and alerts database and executing
an alert action corresponding to the one or more
monitoring devices; and

executing a protocol update software.

11. The method of claim 10, further comprising:

accessing the health network;

comparing at least one disease database corresponding to
a kit with a most recent entry of the sensor database;
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saving a matching device, a health signal, a reading rate,
and alert action data on the corresponding health net-
work database to the health monitor protocols and
alerts database;

comparing the protocols and alerts database with the

devices database and determining that there is a moni-
toring device in the protocols and alerts database that is
missing from the devices database;

saving the determined missing device to the devices

database;
displaying a device GUI;
displaying the determined missing device on the device
GUI; and

polling for a connection of the one or more monitoring
devices in the devices database until connection for all
of the one or more monitoring devices in the devices
database is detected.

12. The method of claim 10, wherein the treatment GUI
shows a disease state being monitored, the one or more
monitoring devices acquiring the patient health data, the
patient health data acquired by the one or more monitoring
devices, and the reading rate corresponding to the one or
more monitoring devices.

13. The method of claim 9, wherein the patient data is
selected from a blood oxygen saturation level, a pulse rate,
and a temperature, a blood pressure, and a combination
thereof.

14. The method of claim 9, wherein the health network
comprises at least one disease database selected from a
pneumonia database, a heart attack recovery database, a
hypoglycemia database, a database for a disease, and a
combination thereof.

15. The method of claim 9, wherein the one or more
monitoring devices is selected from a thermometer, a blood
pressure cuff, a pulse oximeter, and a combination thereof.
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