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7 ABSTRACT

The present application discloses a cordless charger for a
wearable patient monitor. When a patient (10) is diagnosed
with a heart condition, or suspected heart condition, they are
prescribed a patient monitoring system. The system includes
monitors (12) that the patient (10) wears to collect the data of
interest. Each day, the patient swaps the monitor (12) he or
she is wearing with a fully charged monitor (12) from a
cordless charger (14). In this manner, a fresh monitor (12) is
always available for monitoring the patient (10). The cordless
charger (14) includes a battery (50) that powers the processes
of the charger and recharges batteries (34) of the monitors
(12). Data from the monitors can be either offloaded to the
charger memory (70), or transmitted to a remote database
(32) via the patient’s Bluetooth enabled cellular phone (30) or
other like device.
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CORDLESS CHARGER FOR A WEARABLE
PATIENT MONITOR

[0001] The present application relates to use in the diag-
nostic arts, It finds particular application in wireless heart
monitors that are intended to be used by a patient for a limited
period oftime, e.g. a month. However, it also finds application
in wireless monitors for different purposes and for different
usage durations.

[0002] People can experience cardiac arrhythmias or syn-
copal events at unpredictable intervals. These events can be
difficult to catch and monitor at a physician’s office due to
their infrequent nature.

[0003] Also, there is a trend toward releasing hospital
patients earlier after surgery or a medical event, such as a
heart attack. It would be advantageous to monitor the cardiac
function for a limited duration after release.

[0004] Typically, patients in need of short term monitoring
are equipped with monitors designed for long term use. The
monitors may require frequent, e.g. daily, battery replace-
ment or charging. Others have larger batteries to extend the
time between charging or replacement. Because batteries are
heavy, devices with larger batteries are less comfortable to
wear.

[0005] While rechargeable batteries are convenient, they
require a battery charger. Changing the monitor often
involves changing a patch or other body mounting, which is
adhered to the patient’s chest. Hence. the monitors are typi-
cally changed and recharged in the bathroom, where the
charger is plugged in. This, disadvantageously, introduces
another device with apower cable and plug into the bathroom.
There is often little space to put these devices and limited
outlets, both of which may already be allocated to power
toothbrushes, hair dryers, curling irons, shavers, or the like. In
addition to limited space and limited outlets, sometimes out-
lets are not available, or have different power outputs, making
them useless without a converter. This may happen, for
example, when traveling to jurisdictions where outlets have
higher or lower wall plug voltage standards.

[0006] The present application provides a new and
improved patient monitoring system which overcomes the
above-referenced problems and others.

[0007] Inaccordance with one aspect, a patient monitoring
system is disclosed. At least one wearable patient monitor
monitors an aspect of a patient’s physiology. The monitor has
a rechargeable power source. A cordless charger charges the
power source. A data transfer system transfers data from the
monitor to a processor or memory at a remote location.
[0008] In accordance with another aspect, a method of
patient monitoring is disclosed. At least one aspect of a
patient’s physiology is monitored with a first wearable patient
monitor with its own rechargeable power source. Data is
transferred from the first monitor to a processor or database.
The first monitor is exchanged with a second monitor so that
the first monitor can recharge in a cordless charging unit.
[0009] In accordance with another aspect, a patient moni-
toring system is disclosed. A first means for monitoring moni-
tors at least one aspect of a patient’s physiology. The means
for monitoring includes a data storage means. A data transfer
means transfers data from the monitoring means to a data
storage means. A second means for monitoring also monitors
the aspect of the patient’s physiology. and a means for cord-
lessly recharging recharges the monitoring means.
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[0010] One advantage resides in increased convenience for
the patient.

[0011] Another advantage resides in the safety of low volt-
ages.

[0012] Another advantage resides in simplified portability
of the charger.

[0013] Another advantage resides in ease of travel among

jurisdictions with different electrical power standards
[0014] Still further advantages of the present invention will
be appreciated to those of ordinary skill in the art upon read-
ing and understand the following detailed description.
[0015] The invention may take form in various components
and arrangements of components, and in various steps and
arrangements of steps. The drawings are only for purposes of
illustrating the preferred embodiments and are not to be con-
strued as limiting the invention.

[0016] FIG. 1 is an illustration of interaction aspects of a
wearable monitor;

[0017] FIG. 2 is a diagrammatic illustration of internal
components of an exemplary monitor;

[0018] FIG. 3 shows a monitor docked in a cordless
charger;

[0019] FIG. 4 depicts a cordless charger with two docking
bays; and

[0020] FIG. 5is a block diagram of the cordless charger.
[0021] With referenceto FIG. 1, a patient 10 who either has

or is suspected of having a heart or other condition wears a
patient monitor 12. The monitor 12 can monitor any physi-
ological condition that is measurable non-invasively. While
the monitor 12 in the preferred embodiment measures cardiac
activity, a monitor 12 that monitors any of a broad range of
conditions are contemplated. In order to detect cardiac sig-
nals, the monitor is worn in close proximity to the specific
anatomy being monitored. Typically, a doctor prescribes the
use of the monitor 12. The patient 10 is supplied with two of
the monitors 12, a cordless charger 14, and a supply of skin
surface patches. The patient is instructed on preparation of the
skin area, applying the patch to the skin area, and how to
attach the monitor 12 to the patch so it can start monitoring the
physiological process at interest. Typically the patches are
replaced every three to seven days. Each time the patient
prepares and applies the patch in substantially the same man-
ner. Preferably, the monitor itself 12 is exchanged daily, and
the first is charged while the second is monitoring, and vice
versa.

[0022] With reference to FIG. 2, the monitor includes a
sensing array 20, which senses the physiological process that
is to be monitored. The sensing array can include an acceler-
ometer, electrical leads, an acoustic pickup, pressure sensor,
or the like The raw data gathered by the sensing array 20 is
processed by an on-board processor 22. The processor 22
filters useful information from stray noise, artifacts, back-
ground, normal physiological conditions, and other uninter-
esting information. Since the monitor 12 monitors continu-
ously, vast amounts of information are generated. The
processor 22 compares the gathered data to parameters that
are pre-programmed into a data parameter or rules memory
24. 1f, after the comparison is made, the data is determined to
be medically significant, it is stored in a collected data
memory 26. Otherwise, the data is discarded. Useful data is
sent to a data transfer system. Preferably, the data transfer
system includes a Bluetooth™ transmitter 28, although other
low power transmission protocol are contemplated. With ref-
erence again to FIG. 1, the transmitter 28 transmits a short
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range signal 29 to the patient’s Bluetooth enabled cellular
telephone 30. It is to be understood that any equivalent to a
cellular phone is also contemplated. This includes, but is not
limited to PDAs, Pocket PCs, Tablet PCs, laptop computers,
RIM BlackBerries, Motorola Q-phones, and other like
devices capable of wireless communication. The cell phone
30 then communicates the information collected by the moni-
tor 12 over a cell phone network 31 to a database 32 such as
in a computer at the physician’s office, hospital, or the like.
The database 32 does not have to be resident on a computer,
but can be accessible from other devices. Additionally, the
information can go to pre-selected third parties as well, such
as researchers, statisticians, referring physicians, family
members, or the like. Once the data is available, the clinician
then can, at any time, review the information collected by the
monitors 12 in order to better diagnose and treat the patient
10. In this embodiment, the monitor 12 could transfer the data
at a variety of times. For example, the monitor 12 might
transmit when the memory 26 is nearly filled to capacity, or it
may be set to transmit at regular intervals or at certain times of
the day (such as when it is docked in the charger 14).

[0023] Another aspect of the monitor’s 12 transmission
comes i conjunction with emergency situations. If the moni-
tor 12 detects upon comparing detected data with the data or
rules in the data parameter memory 24 that a critical situation
is present, the monitor 12 triggers the patient’s cell phone 30
to contact the appropriate emergency service. Preferably the
message would contain the type of situation that the monitor
is currently detecting, so the paramedics could be better pre-
pared. Alternately, if detected data differs from normal for the
monitored patient, crosses into a pre-selected zone, or is
otherwise determined to be significant, the monitored data is
sent via the cell phone 30 to the database 32. A processor 33
in conjunction with the database alerts the clinician that data
that should be analyzed promptly has been received.

[0024] With reference again to FIG. 2, the components 20,
22,24, 26, and 28 are powered by a battery 34. The monitor
battery 34 is preferably a rechargeable lithium-ion cell that
has a useful run time that exceeds 24 hours, within a margin
of safety. A battery 34 that can operate the monitor 12 for 48
hours or more is preferable. That way, the patient can swap
monitors 12 once a day, placing the one that came off the
patch into the charger 14 and replacing it with the fully
charged monitor 12 that just came out of the charger. For the
application described, the battery 34 can be relatively small,
e.g., having a capacity of approximately 150 mA hours. This
value balances the time needed to perform the task (plus an
extra margin of safety) and the size and weight of the battery.
Ideally, the battery is as small and as light as possible while
still providing adequate power.

[0025] The monitor 12 includes contacts 36, which engage
matching contacts (not shown)in the charger 14. for receiving
a charge when inserted into the charger 14. In the preferred
embodiment, the battery 34 in the monitor 12 can receive a
full charge (empty to full) promptly, e.g. in approximately
three hours. That way, should one of the two monitors fail, the
patient will only be without the monitor while it is charging,
which will be a relatively short period of time.

[0026] In another embodiment, with reference to FIG. 3,
the data transfer system does not include a cellular phone. In
this embodiment, cordless charger 14 includes a short range
signal receiver 38 and amemory 70. The monitor 12 transmits
its data to the charging station where it is stored. Alternately,
the data can be downloaded from the monitor to the charging
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station memory via contacts 36 each time the monitor is
charged. The charging station stores the data so it can later be
downloaded when the patient turns the monitors 12 and
charging station 14 back into the physician. Alternately, the
charging station 14 includes a cellular communication circuit
39, and takes the place of the cellular phone 30 of the previous
embodiment. In another embodiment, the charger 14 could be
adapted to charge the cell phone 30 as well.

[0027] In another embodiment, where a patient is supplied
with a home monitoring system in addition to the monitors
12, the monitors 12 can transmit data to a temporary storage
in the home monitoring system. The home monitoring system
then relays the information to off site storage or processing,
such as the database 32.

[0028] Turning now to FIG. 4, a dual-bay cordless charger
40 is shown. The charger 40 includes a housing 42 with two
bays 44a, 44b. The second bay 445 facilitates storage of the
second monitor. One or both of the bays 44a, 44b have the
appropriate contacts for charging the monitor 12 and receiv-
ing information therefrom. An electrically inactive bay may
Just accommodate the second monitor, when it is not in use.
This facilitates keeping paired monitors together between
patients. Of course, it is possible that both bays of the charger
40 could be active to charge and transfer information. Addi-
tionally, the second bay can also be used for cleaning or
sanitizing the monitor 12. For example, the patient can be
supplied with a liquid sterilant for the second bay 445 for
sanitizing the monitor while not in use. The housing may also
include automatic sanitation facilities such as a sterilant or
disinfectant injector, heater, timer, or the like.

[0029] Now with attention to FIG. 5, ablock diagram of the
charger 14 is depicted. First and foremost, the charger 14
includes a battery 50 of its own for recharging the batteries 34
of the monitors 12 and for powering its own functions. In one
embodiment, the battery 50 is compatible and interchange-
able with the patient’s cell phone 30, or other wireless device.
The charger 14 includes a processor 52 that controls the
various sub-processes that occur in the course of the charger’s
14 normal operation. The battery 50 itself is rechargeable. In
the preferred embodiment, the patient 10 does not have to
worry about charging the battery 50 of the charger 14. The
battery 50 is charged at a service station and is fully charged
when the patient 10 takes possession of it. If a patient is
monitored for more than the life of a charge of battery 50, e.g.
a month, the charger 14 is replaced on the patient’s monthly
visit. Preferably, the battery 50 is a lithium ion cell and can be
either permanent or removable. If the battery 50 is removable,
itcould be charged independently of the rest of the charger 14,
so that the charger 14 could be field ready with another battery
without having to wait for the battery 50 to recharge. Alter-
nately, the battery 50 can be non-rechargeable, removable
standard batteries. This would enable (and perhaps require)
the patient to replace them. In yet another embodiment, it is
contemplated that the charger 14 can be disposable. In the
illustrated embodiment, however, a charger 54 receives DC
current from an external power supply to charge the battery
50. One or more battery management sub-processors 56 regu-
lates the charging of the battery 50.

[0030] A monitor recharging sub-processor 58 oversees the
charging of the batteries 34. The battery charge sub-processor
56 works in conjunction with the recharging sub-processor 58
to adjust charging to achieve optimum efficiency. Specifi-
cally, the recharging sub-processors balance preserving a life
of battery 50 and promptness of charging battery 34. In the
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preferred embodiment, the battery 50 receives a charge that is
sufficient to enable it to charge the batteries 34 of the monitors
12 for about a month, that is, about 30 times. It is also desired
to give the battery 50 plenty of extra charges should they be
needed, and to account for untraceable losses. The battery 50
is able to charge the monitor batteries 34 about sixty times in
the preferred embodiment. In the preferred embodiment, the
battery 50 is rated at 4800 mA hours fully charged. Voltage
regulators 60 and a current monitor 62 report to the monitor
recharging sub-processor 58.

[0031] When the battery 50 has 4800 mA hours and the
battery 34 has 150 mA hours, the maximum number of full
charges is about 4800/150=~32. However, since the battery 34
is typically charged when it is only a third to a half discharged,
the number of charges is two to three times this amount. On
the other hand, the charging requires a voltage differential
between the two batteries. As the battery 50 starts approach-
ing its low voltage limit, the charging rate may be slowed. To
optimize the number of recharges and minimize inefficien-
cies, the voltage difference is reduced when the battery 34 is
most drained. As the battery 34 approaches full charge, the
charging voltage is increased. When the monitor is fully
charged, as sensed by the monitor recharging sub-processor
58, the processor 52 directs a power switch 64 to cut power
and stop charging the monitor 12. A monitor detection sensor
66 reports to the processor 52 when the presence of the
monitor 12 is detected, so it can determine when to discon-
tinue charging should the monitor 12 be removed prema-
turely.

[0032] The charger 14 also includes a monitor testing sub-
processor 68 that runs a diagnostic routine each time a moni-
tor 12 is inserted into the charger 14. This way, the charger 14
detects any malfunctions in the monitors 12. In an embodi-
ment where the charger 14 has no communication capabilities
of its own, it a malfunction message is sent to the monitor 12
to report its defect (via Bluetooth through the patient’s cell
phone 30) to the database 32.

[0033] Some embodiments include storage on the charger
14. An SD card or flash memory 70 is connected to the
processor 52. These embodiments communicate with the
monitor via either USB or serial ports. Ina USB embodiment,
a signal multiplexor 72 and USB port 73 receive communi-
cations from the monitor 12 and rout them to a USB hub 74.
The data is processed and stored in the memory 70. In the
serial communication embodiment, the processor processes
signals from a serial port 76 and stores them in the memory
70. Later, the data can be off-loaded by either removing the
SD or flash card 70 or via a USB port 78 which connects with
the database 32 either directly or over a remote communica-
tion medium such as telephone lines, the internet, a cell
phone, or the like.

[0034] The charger 14 in some embodiments has a user
interface 80. The user interface 80 allows the user to offload
data (i.e. over a USB connection) or to program monitors (e.g.
setting threshold values, emergency conditions, rules, etc.)
over the serial 76 or USB 73 connection.

[0035] The invention has been described with reference to
the preferred embodiments. Modifications and alterations
may occur to others upon reading and understanding the
preceding detailed description. It is intended that the inven-
tion be constructed as including all such modifications and
alterations insofar as they comle within the scope of the
appended claims or the equivalents thereof.
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1. A patient monitoring system comprising:

at least one wearable patient monitor for monitoring at
least one aspect of a patient’s physiology, the monitor
including a rechargeable power sources;

a cordless charger for recharging the rechargeable power
source of the monitor;

a data transfer system for transferring data from the moni-
tor to a processor or memory at a remote site.

2. The patient monitoring system as set forth in claim 1,

further including:

a memory disposed in the cordless chargers.

3. The patient monitoring system as set forth in claim 1,
wherein the monitor first transmits data to a temporary stor-
age, which then relays the data to the processor or memory.

4. The patient monitoring system as set forth in claim 1,
wherein the monitor rechargeable power supply includes a
battery sized to power the monitor for at least 24 hours and a
charger battery is sized to recharge the monitor battery at least
thirty times.

5. The patient monitoring system as set forth in claim 4,
wherein the cordless charger battery is rechargeable.

6. The patient monitoring system as set forth in claim 4,
wherein the charger battery W is removable and replaceable.

7. The patient monitoring system as set forth in claim 1,
wherein the cordless charger battery includes a battery that is
interchangeable with the battery of a cellular phone.

8. The patient monitoring system as set forth in claim 1,
wherein the monitor further includes:

a sensor assembly for sensing the physiology aspect; and

a short range transmitter for transmitting sensed physi-
ological data, the sensor assembly and the short range
transmitter being powered by the rechargeable power
supply.

9. The patient monitoring system as set forth in claim 8,

wherein the monitor further includes:

a memory for storing the sensed physiological data and a
processor for at least one of (a) determining which
sensed physiological data should be transmitted by the
short range transmitter and (b) controlling the short
range transmitter to transmit the physiological data
stored in the memory at intervals, the memory and the
processor being powered by the rechargeable power
supply.

10. The patient monitoring system as set forth in claim 8,

further including:

awireless communication capable device that in turn trans-
mits it to a remote databases.

11. The patient monitoring system as set forth in claim 1,

further including:

a sensor assembly for sensing the physiology aspect;

a memory for storing the sensed physiological data,
wherein the physiological data is subsequently trans-
ferred to a charger memory and stored.

12. The patient monitoring system as set forth in claim 11,
wherein the data from the charger memory is downloaded to
a database at a remote site.

13. The patient monitoring system as set forth in claim 11,
wherein the data from the charger memory is transmitted
from the charger to a database at a remote site.

14. The patient monitoring system as set forth in claim 1,
wherein the cordless charger includes at least two docking
bays, at least one of the docking bays being functional.
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15. A method of patient monitoring comprising:

monitoring at least one aspect of a patient’s physiology

with a first wearable, patient monitor with a recharge-
able power supply sources;

transferring data from the first monitor to a processor or

database at a remote site;

providing a second wearable rechargeable patient monitor

for exchange with the first monitor and monitoring the at
least one aspect of the patient’s physiology with the
second wearable patient monitor; and,

providing a charging unit for recharging the first wearable

rechargeable patient monitor.

16. The method as set forth in claim 15, wherein the at least
one aspect of the patient’s physiology includes cardiac activ-
ity.

17. The method as set forth in claim 15, wherein the trans-
ferring includes wirelessly transmitting the data to a device
capable of wireless communication and from the wireless
communication device to the processor or database at the
remote site.

18. The method as set forth in claim 15, further including:

at least one of replacing and recharging a battery of the

cordless charging unit.

19. The method as set forth in claim 18 further including:

sizing the power supply source so that it can power the

monitor for at least 24 hours; and

sizing the battery so that it can charge the power supply

source at least thirty times.

20. The method as set forth in claim 15 further including:

exchanging the second patient monitor with the first patient

monitor and monitoring again with the first patient
monitor while recharging the second patient monitory.
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21. The method as set forth in claim 15, further including:

sensing the physiology aspect with a sensor;

storing the sensed physiological data in a memory;

processing the sensed physiological data with a processor
to determine what portions of the physiological data are
useful and what portions are negligible;

transmitting the useful sensed physiological data with a
transmitter; and

powering the sensor, the memory, the processor, and the
transmitter with the rechargeable power supply.

22. The method as set forth in claim 15, wherein the step of

transferring includes:

transferring the data to a memory on the cordless charging
unity; and

storing the data in the memory of the cordless charging
unit.

23. An apparatus for performing the method of claim 15.

24. A patient monitoring system comprising:

a first means for monitoring at least one aspect ofa patient’s
physiology;

a means for storing data within the means for monitoring;

a means for transferring data from the means for monitor-
ing to a remote means for data storage;

a second means for monitoring at least one aspect of the
patient’s physiology; and,

a means for cordlessly recharging the first and second
means for monitoring.

25. A charging device comprising;

a cordless housing that includes at least one active docking
bay in which a rechargeable medical device is received
and charged.
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