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Description
BACKGROUND

[0001] Physiological activity of various organs, such
as the heart or brain, can be monitored, and this physi-
ological activity can be analyzed to look for patterns that
may assist in diagnosing various conditions. For exam-
ple, the electrical activity of the heart can be monitored
to track various aspects of the functioning of the heart.
Cardiac electrical activity can be indicative of disease
states or other physiological conditions ranging from be-
nign to fatal. Cardiac monitoring devices can sense the
cardiac electrical activity of a living being.

[0002] US 2009/0018456 A1 shows an apparatus for
heart beat detection comprising: a casing, a heartbeat
detector unit having a plurality of electrode patches, a
digital signal processor, a flash memory with at least one
memory block for storing an Auto Run program, a USB
interface disposed on the casing and electrically coupled
to the digital signal processor. If the USB interface is con-
nected to a personal computer, the Auto Run program
stored in the flash memory automatically stores the
measured data of a user’s pulses accumulated in a cer-
tain period of time into an operating system of the per-
sonal computer.

[0003] US 2005/0251003 A1 shows an assembly for
monitoring a vital sign comprising a chest assembly hav-
ing patient electrodes and being connected to a body
electronic unit via a connector. Upon connection to the
body electronics power is activated, bringing the body
electronic unit out of "sleep mode".

SUMMARY

[0004] The presentinvention concerns a subject elec-
tro-cardiogram (ECG) data collection device as defined
in claim 1 and a method as defined in claim 12. Preferred
embodiments are set out in the dependent claims.
[0005] Aspects, embodiments, implementations, ex-
amples and methods of the present disclosure which do
not fall within the scope of the appended claims are not
part of the present invention and are presented for illus-
trative purposes only.

[0006] This document describes systems and tech-
niques by which physiological data for an individual (e.g.,
a patient or test subject) can be obtained corresponding
to a physiological characteristic such as cardiac activity
and analysis of that physiological activity can be per-
formed by a remote data processing center. For example,
a subject can be provided with a physiological data col-
lection device such as a monitoring device for monitoring
a physiological signal for events (e.g. arrhythmia events,
QRS data, etc.), arecording device, or the like. The phys-
iological data collection device can obtain, for example,
ECG data from the subject for a predefined period of time
and can store the ECG data on a storage medium in the
physiological data collection device. As described in
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more detail below, the physiological data collection de-
vice can include a data connector such as a USB con-
nector so the subject can directly connect the physiolog-
ical data collection device to a computer system such as
the subject’s personal computer. Also, the physiological
data collection device can be provided with program code
that allows the subject to automatically upload the ob-
tained physiological data to a remote data processing
center when the physiological data collection device is
connected to a computer using the USB connector.
[0007] The uploaded data can be analyzed by a com-
puter running an analysis program at the remote data
processing center. A medical professional, such as a
doctor or a technician, can provide feedback regarding
the analysis. Based on the analysis and the feedback, a
report can be provided to the subject from the data
processing center indicating the extent to which abnor-
mal and/or clinically significant events were detected dur-
ing the predefined period of time. The report can also
include a recommendation to consult further with a phy-
sician based on clinically significant events identified in
the uploaded data.

[0008] The physiological data collection device canin-
clude a subject interface and a data collection unit. The
subject interface can physically interface with the subject
for obtaining physiological data from the subject. The
subject interface can include, for example, a lead-wire
set having multiple electrode leads that are removably
connected to the data collection unit. Data can be ob-
tained using electrodes attached to the electrode leads
and stored on non-volatile memory in the data collection
unit. The data collection unit and/or the lead-wire set can
be configured so that when the lead-wire setis connected
to the physiological data collection unit, a data connector
on the data collection unit is prevented from being con-
nected to an external device such as the subject’s per-
sonal computer.

[0009] Also, data can be automatically obtained from
the subject interface by the physiological data collection
device upon the subject interface being physically con-
nected to the physiological data collection unit. Also, the
physiological data collection device can also include a
power supply that powers the physiological data collec-
tion device. The data collection unit and the subject in-
terface can be configured such that the power supply
powers the physiological data collection device only
when the subject interface is connected to the physio-
logical data collection unit. In some examples, the power
supply can be included in the subject interface. When
the power supply (e.g. a battery) dies, the subject inter-
face, including the power supply, can be disposed of and
a new subject interface with a fresh battery can be con-
nected to the data collection unit so that the data collec-
tion unit can be re-used.

[0010] In a first aspect, a physiological data collection
device can include an electro-cardiogram (ECG) lead-
wire set; a data collection unitincluding: a data connector
for connecting to an external computing device, a lead-
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wire set connector for connecting to the ECG lead-wire
set, and non-volatile memory coupled with the data con-
nector and the lead-wire set connector, and a processor
programmed to obtain ECG data from the ECG lead-wire
set and store the obtained ECG data in the non-volatile
memory; and wherein the ECG lead-wire set or the data
collection unit or both have one or more structural com-
ponents that prevent a connection between the data con-
nector and the computer when the ECG lead-wire set is
connected to the data collection unit and vice versa.
[0011] Implementations can include any or all of the
following features. The data connector can include a
male USB connector. The lead-wire setincludes afemale
receptacle that is configured to receive the male USB
connector when the lead-wire set is connected to the
data collection unit. The lead-wire set includes an elec-
trode connector having lead-wire set contacts; the lead-
wire set interface includes an electrode connector recep-
tacle having data collection unit contacts; and the elec-
trode connector receptacle is configured to receive the
electrode connector such that the lead-wire set contacts
make contact with the data collection unit contacts when
the lead-wire set is connected to the data collection unit.
The USB connector is configured to rotate into a recess
in the data collection unit; and when the USB connector
is rotated into the recess, the lead-wire set interface is
exposed so that the lead-wire set can be connected to
the data collection unit via the lead-wire set interface and
the recess blocks a connection of the USB connector to
the computer. The male USB connector includes stand-
ard USB contacts and customized data collection unit
contacts; and the lead-wire set connects to the male USB
connector such that the lead-wire setinterface interfaces
with the lead-wire set via the customized data collection
unit contacts in the USB connector.

[0012] Inanotheraspect, anelectro-cardiogram (ECG)
self-assessment kit includes: an ECG subject interface
including one or more electrode leads; multiple ECG
electrodes configured to connect to the one or more elec-
trode leads; a power source; a portable subject ECG data
collection unit including: a USB connector configured to
interface with a USB port on a computer, non-volatile
memory coupled with the USB connector, and a proces-
sor powered by the power source and programmed to
obtain ECG data from the electrode leads and to store
the ECG data in the non-volatile memory; and a medium
storing program code that when run by the computer sup-
ports access to a remote data processing center for up-
loading the ECG data from the non-volatile memory to
the remote data processing center when the USB con-
nector is connected to a computer connected to a net-
work.

[0013] Implementations can include any or all of the
following features. The data collection unit includes the
medium storing program code. The program code when
run by the computer supports access to the remote data
processing center for uploading the ECG data without
installing a software application on the computer. The
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program code whenrun by the computer supports access
to the remote data processing center by automatically
initiating an application for uploading of the ECG data
upon determining that the USB connector is connected
to the computer. The program code including a link to a
website where the ECG data can be uploaded. The pro-
gram code supports access to the data processing center
by supporting a download from a remote server system
to the computer of a user application for uploading the
ECG data to the remote data processing center. The sub-
ject interface is configured to be physically attached to
the ECG data collection unit; and when the subject inter-
face is connected to the ECG data collection unit, the
USB connector is blocked so that the USB connector
cannot be connected to the computer. The USB connec-
tor includes male USB connector that is received into a
receptacle in the subject interface when the subject in-
terface is connected to the data collection unit.

[0014] The non-volatile memory has sufficient memory
to store ECG data for a predefined time period; and
wherein the power source has sufficient power to power
the data collection unit for the predefined time period.
The program code, when run by the computer, obtains
and presents an ECG assessment report from the data
processing center. The subject interface includes: a clip
for securing the subject interface to the data collection
unit; and a lanyard that allows the data collection unit to
be hung from the neck of a subject when the subject
interface is secured to the data collection unit. The sub-
ject interface includes the power source.

[0015] In another aspect, a method of providing a data
analysis service includes: providing a physiological data
collection device to a subject, the physiological data col-
lection device including: an electro-cardiogram (ECG)
subject interface; a data collection unit including a USB
data connector for connecting to a computer, an interface
for connecting to the subject interface, non-volatile mem-
ory coupled with the data connector, and a processor
programmed to obtain ECG data from the subject inter-
face and store the ECG data in the non-volatile memory;
obtaining, at a remote data processing center, the ECG
data from the data collection unit when the data collection
unitis connected to a USB data port on a computer having
a network connection; analyzing the ECG data for ar-
rhythmia events; obtaining a physician review of the ECG
data; and providing a report over the network to the sub-
ject based on the analyzing the ECG data and based on
the physician review.

[0016] Implementations can include any or all of the
following features. The obtaining the ECG data includes
obtaining the ECG data via a transmission of the ECG
data over the network wherein the transmission initiates
automatically upon a determining that the data collection
unit is connected to the USB data port. The USB data
connector includes a male USB data connector. Obtain-
ing, at the remote data processing center, a unique iden-
tifier from the data collection unit; verifying based on the
unique identifier that the physiological data collection de-
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vice has been preauthorized for the steps of analyzing,
obtaining a physician review, and providing; and perform-
ing the steps of analyzing, obtaining a physician review,
and providing only upon successful verification. The ver-
ifying further includes determining that a data analysis
service has not already been performed for the physio-
logical data collection device.

[0017] The method further includes providing a medi-
um storing program code that when run by the computer
supports access to the remote data processing center
for uploading the ECG data from the non-volatile memory
to the remote data processing center when the USB data
connector is connected to a computer connected to a
network. The non-volatile memory includes the medium.
[0018] Inanotheraspect, a subject electro-cardiogram
(ECG) data collection device includes: a removable ECG
subject interface having subject interface contacts; a
power source; a data collection unit including: a proces-
sor programmed to obtain physiological data from the
ECG subject interface and store the physiological data
in non-volatile memory, a data connector configured to
be physically connected to a universal data port on a
computer, and data collection unit contacts configured
to be physically connected to the subject interface con-
tacts on the ECG subject interface; the physiological data
collection device configured to provide power from the
power source to the processor upon the ECG subject
interface being connected to the data collection unit and
to interrupt power from the power source upon discon-
nection of the ECG subject interface from the data col-
lection unit.

[0019] Implementations can include any or all of the
following features. The subject interface includes a lead-
wire set. The ECG subject interface includes the power
source. The data collection unit includes the non-volatile
memory. The data connector includes a male USB con-
nector. The physiological data collection device is further
configured to detect power provided by the computer
when the data connector is connected to the computer
and to upload the physiological data stored in the non-
volatile memory to a remote service center via the com-
puter when the data connector is connected to the com-
puter. The data collection unit is configured to stop pro-
viding power from the power source when the ECG sub-
ject interface is disconnected from the data collection
unit. The subject interface contacts comprise a first sub-
jectinterface contact and a second subject interface con-
tact that: when not connected to a corresponding first
data collection unit contact and a second data collection
unit contact, are configured to create an open circuit, and
when connected to the corresponding first data collection
unit contact and a second data collection unit contact,
are configured to create a closed circuit. The data col-
lection unit is further configured to automatically obtain
data from the ECG subject interface upon the ECG sub-
ject interface being connected to the data collection unit.
The data collection unit is further configured to automat-
ically stop obtaining data from the ECG subject interface
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upon the ECG subject interface being disconnected from
the data collection unit. The first data collection unit con-
tact is in series with the second data collection unit con-
tact; and wherein the ECG subject interface, when con-
nected to the data collection unit, is configured to bring
the first data collection unit contact into electrical con-
nection with the second data collection unit contact. The
subjectinterface contacts include a third subjectinterface
contact and a fourth subject interface contact for bringing
electrodes on the ECG subject interface into electrical
communication with the processor. The subjectinterface
connector includes a fifth subject interface contact that
is configured to interrupt the processor when the ECG
subject interface is disconnected from data collection
unit.

[0020] Inanotheraspect, a method includes: powering
an electro-cardiogram (ECG) data collection unit upon
an ECG subject interface being physically connected to
the ECG data collection unit, the connected ECG subject
interface creating a closed circuit with a power source
for powering the ECG data collection unit; obtaining, us-
ing a processor, data from the ECG subject interface and
storing the data on non-volatile memory; and powering-
off the ECG data collection unit upon the ECG subject
interface being physically disconnected from the ECG
data collection unit and thereby creating an open circuit
with the power source.

[0021] Implementations can include any or all of the
following features. The ECG subject interface includes a
lead-wire set. The obtaining and the storing include ob-
taining and storing the data on non-volatile memory au-
tomatically upon the ECG subject interface being phys-
ically connected to the ECG data collection unit. The
method further includes automatically initiating an up-
load, over a network, of the data stored on the non-volatile
memory to a remote service center via a computer upon
a data connector on the data collection unit being phys-
ically connected to the computer. The data connector
includes a male USB connector; and wherein connecting
the data connector on the ECG data collection unit with
the computer includes connecting the USB connector
with the computer. The ECG data collection unit includes
a first data collection unit contact and a second data col-
lection unit contact; wherein being physically connected
includes bringing the first data collection unit contact into
electrical communication with the second data collection
unit contact via the ECG subject interface and thereby
closing the circuit with the power source. The data col-
lection unit includes a third data collection unit contact
and a fourth data collection unit contact; and wherein
being physically connected includes bringing a first and
second electrodes onthe ECG subjectinterfaceintoelec-
trical communication with the processor via the third data
collection unit contact and the fourth data collection unit
contact. The data collection unit includes a fifth data col-
lection unit contact that contacts a fifth subject interface
contact on the ECG subject interface when the ECG sub-
jectinterface is connected to the data collection unit; and
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the method further includes sending an interrupt signal
to the processor when the ECG subject interface is dis-
connected from the ECG data collection unit. The ECG
subject interface includes the power source.

[0022] Details of one or more implementations are set
forth in the accompanying drawings and the description
below. Other features, aspects, and potential advantag-
es will be apparent from the description and drawings,
and from the claims.

DESCRIPTION OF DRAWINGS
[0023]

FIGS. 1-4 show various aspects of an example self-
assessment kit for obtaining ECG data from a sub-
ject.

FIG. 5 shows an example systemfor uploading phys-
iological data stored on a data collection unit.

FIG. 6 shows an example process for obtaining phys-
iological data from a subject.

FIG. 7 shows a schematic of an example physiolog-
ical data collection device.

FIGS. 8A and 8B show an example data collection
unit.

FIGS. 9A and 9B show an example data collection
unit.

FIG. 10 shows a schematic of an example physio-
logical data collection device.

FIG. 11 shows a schematic of an example physio-
logical data collection device.

FIG. 12 shows a schematic of an example physio-
logical data collection device.

FIG. 13 shows an example process for powering an
ECG data collection unit.

[0024] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0025] FIG. 1 shows an example of a self-assessment
kit 100 for obtaining ECG data from a subject. The self-
assessment kit 100 includes a data collection unit 105,
alead-wire set 110, electrodes 115 in the form of remov-
able electrode patches, and program code 120 stored on
a medium such as a CD-ROM. The self-assessment kit
allows a subject to obtain his or her own ECG signal,
upload ECG data to a remote data processing center,
and obtain an assessment from the data processing cent-
er without the need to involve a third-party medical prac-
titioner such as a prescribing physician. Also, the self-
assessment kit can be configured to allow a subject to
self-monitor his or her own ECG signal for a specified
period of time such as 14 days.

[0026] The lead-wire set 110 has a connector head
125, a first electrode lead 121, and a second electrode
lead 122. The connector head 125 is configured to be
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connected to the data collection unit 105. When connect-
ed, the data collection unit 105 can be hung from the
neck of the subject using a lanyard 124 on the lead-wire
set 110. The connector head 125 also includes an elec-
trode connector 170. The electrode connector 170 is a
male end with multiple lead-wire set contacts 171 at a
distal end of the electrode connector 170.

[0027] The electrodes 115 are disposable electrode
patches that can be connected to distal ends of the first
electrode lead 121 and the second electrode lead 122.
The electrodes 115 have adhesive backing so that they
can be stuck to the chest of the subject. The self-assess-
ment kit 110 can include enough disposable electrodes
115 for the specified period of time.

[0028] Inuse, the data collection unit 105 is connected
to the connector head 125, and one of the electrode
patches is connected to the first electrode lead 121 and
another of the electrode patches is connected to the sec-
ond electrode lead 122. A subject sticks the connected
electrodes to his or her chest and wears the data collec-
tion unit 105 around his or her neck with the lanyard 124.
The data collection unit 105 obtains an electrical signal
from the electrode patches connected to the first elec-
trode lead 121 and the second electrode lead 122. The
electrical signal is converted to a digital signal and stored
in the data collection unit 105 as ECG data.

[0029] FIG.2shows aside perspective view of the data
collection unit 105 and the lead-wire set 110. When the
connector head 125 is connected to the data collection
unit 105, a clip 250 on a side of the connector head 125
clips into a clip receptacle 255 on the data collection unit
105 to securely fasten the lead-wire set 110 to the data
collection unit 105. The other side of the connector head
125 has a similar such clip. To remove the connector
head 125 from the data collection unit 205, a user can
depress a thumb tab 256 on the clip 250 to disengage
the clip 250 from the clip receptacle 255.

[0030] FIG. 3 shows a front perspective view of a por-
tion of the lead-wire set 110, including the connector head
125. The connector head 125 has a USB connector re-
ceptacle 390 adjacent to the electrode connector 170.
FIG. 4 shows a front perspective view of the data collec-
tion unit 105. The data collection unit 105 includes a male
USB connector 280 and a female electrode connector
receptacle 281 adjacent to the USB connector 280. The
data collection unit 105 has data collection unit contacts
489 inside the electrode connector receptacle 281. The
USB connector 280 also has standard USB contacts 499
inside the USB connector 280.

[0031] When the lead-wire set 110 is connected to the
data collection unit 105, the electrode connector 170 on
the connector head 175 is received into electrode con-
nector receptacle 281 on the data collection unit 105, and
the lead-wire set contacts 171 make contact with the data
collection unit contacts 489. Also, when the connector
head 125 is connected to the data collection unit 105,
the USB connector 280 is received into the USB connec-
tor receptacle 390 on the connector head 125. In this
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manner, when the lead-wire set 110 is connected to the
data collection unit 105, the USB connector 280 cannot
simultaneously be connected to an external device such
as a personal computer. This helps to protect a subject
from simultaneously being connected with a power
source for the data collection unit 105 and with another
power source in an external device. Accordingly, there
is no need to provide the data collection unit 105 with
galvanic isolation circuitry to isolate the subject from the
power source of an external device connected to the data
collection unit 105 while the subject is connected to the
data collection unit 105.

[0032] Also, when the lead-wire set 110 is connected
to the data collection unit 105, data can automatically be
obtained from the lead-wire set 110 and stored on the
data collection unit 105. When the lead-wire set 110 is
disconnected from the data collection unit 105, the data
obtaining and storing can be terminated automatically.
[0033] FIG. 5 shows an example system 500 for up-
loading the ECG data stored on the data collection unit
105. The program code 120 can be run on a computer
system 510 such as the subject’s personal computer.
The computer system 510 includes a computer and a
display device. When the subject has completed the data
collection period, the subject can disconnect the data col-
lection unit 105 from the lead-wire set 110 and connect
the USB connector 280 to the computer system 510. The
program code when run by the computer system 510,
supports access to a remote data processing center 520
so that the ECG data can be uploaded from the data
collection unit 105 over a network 515 to the remote data
processing center 520 where the physiological data is
analyzed. The program code can support access to the
remote data processing center 520 by automatically ini-
tiating a transmission of the ECG data stored on the data
collection unit 105 upon detecting that the data collection
unit 105 is connected to the computer system 510.
[0034] In some examples, the data processing center
can obtain demographic data about the subject. Demo-
graphicdata can assistin the analysis of the physiological
data obtained from the data collection unit. For example,
a particular event detected in a physiological signal can
be serious for one person and not serious for another
based on demographics such as age. The program code,
when run by the computer system 510, can also facilitate
the data processing center obtaining demographic data
about the subject.

[0035] Thedataprocessingcenter520includes acom-
puter 530 that analyzes the physiological data for abnor-
mal and/or clinically significant events. The computer 530
can determine, using predefined algorithms, arrhythmias
in the subject’'s ECG data and can provide a report to a
medical professional 540, such as a medical technician
and/or a doctor. The medical professional can review the
reported arrhythmias in the subject’'s ECG signal from a
display device 533 connected the computer 530 and pro-
vide feedback via input device 534 to the computer 530
as to which events were accurately identified and which
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events were inaccurately identified.

[0036] A report of the reviewed arrhythmic events can
be compiled at the data processing center 520 and pro-
vided to the subject. The report can be provided to the
subject over the network 515. The program code 120 can
include code for a user application that presents the re-
port to the subject from the subject’s computer system
510.

[0037] The program code 120 can be stored on a me-
dium such as CD ROM as shown in FIG. 1. In some
examples, the program code can be stored on a medium
on the data collection unit 105 such as non-volatile mem-
ory. In such an example, when the subject plugs the data
collection unit 105 into the subject’s computer system
510, the program code can be run by the subject’s com-
puter system 510 to support access to the remote data
processing center 520 by automating the process of up-
loading the ECG from the data collection unit 105 to the
data processing center 520, or by directing the subject
to download, from a remote server system, an application
for uploading the subject’s ECG data. The program code
stored on the data collection unit 105 can also include
program code that runs when the subject plugs the data
collection unit 105 into the subject’s computer system
510 and directs the subject to an external location such
as a website for uploading the ECG data on the data
collection unit 105 without installing an application on the
subject’'s computer system 510.

[0038] A subject can use the self-assessment kit 100
to self-monitor by plugging the lead-wire set 110 into the
data collection unit 105which in turn powers the data col-
lection unit 105 and lead-wire set 110 and initiates re-
cording of data from the lead-wire set 110 to memory on
the data collection unit 105. When the subject is ready
to upload the data to the remote data processing center,
the subject can unplug the lead-wire set from the data
collection unit 105 which powers down the data collection
unit 110 and lead-wire set and stops recording of data.
The subject can then plug the data collection unit 105
into the computer 510 connected to the network 515. The
data can be automatically uploaded to the remote data
processing center 520.

[0039] In some examples, the computer 510 can in-
clude a public terminal such as a kiosk specifically pro-
vided for obtaining the subject data from the data collec-
tion unit and uploading the subject data to the data
processing center 520. The public terminal is provided
in a public location such as in a health care facility like a
doctor’s office, a pharmacy, or the like. The public termi-
nal can be pre-loaded with a program for obtaining the
data from the data processing device and uploading the
data over the network 515 to the data processing center
520. The public terminal can also be configured to obtain
the demographic information from the subject when the
subject uploads the data. A report from the data process-
ing center 520 can be viewed or printed directly from the
public terminal.

[0040] In some examples, the subject can provide the
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data collection unit 110 to a third-party for uploading the
data to the data processing center 520. For example, the
self-assessment kit can include a pre-paid package for
mailing the data collection unit 110 to a third-party or
directly to the data processing center. The kit 100 can
also include a questionnaire for the subject to fill-out to
provide demographic data to facilitated analysis by the
data processing center 520 and to provide a location for
a report to be sent to the subject either by mail or elec-
tronically.

[0041] FIG. 6 shows an example process 600 for ob-
taining physiological data from a subject. At 610, a phys-
iological data collection device is provided to a subject.
For example, the subject can purchase the physiological
data collection device as part of a self-assessment kit
such as a one-time use self-assessment kit that is preau-
thorized to allow a subject to self-record his or her ECG
signal for a predetermined time period and to receive an
analysis service from a data processing center. The anal-
ysis service caninclude, for example, analysis of the ECG
signal for that predetermined time period. The kit can
include all the materials necessary for a subject to self-
record his or her cardiac activity for the predetermined
time period and to obtain a report from a data processing
center-including, for example, a data collection unit, elec-
trode leads, sufficient disposable electrodes for the pre-
determined time period, and program code for allowing
the subject to upload data to the data processing center.
The physiological data collection device can also include
unused memory just sufficient to store ECG data for the
predetermined time period, and a battery with just suffi-
cient power for operating the physiological data collection
device for the predetermined time period. The physiolog-
ical data collection device is also configured to connect
to a computer, such as a subject’s personal computer.
[0042] At 620, the physiological data collection device
is powered. For example, the physiological data collec-
tion device can be powered by an internal battery when
the subject connects the electrode leads to the data col-
lection unit, as discussed in more detail below in connec-
tion with Figures 10 and 13. Also, the data acquisition
from the electrode leads can be automatic upon the elec-
trode leads being connected to the physiological data
collection device. At 630, ECG data from the subject is
stored in memory in the physiological data collection de-
vice. At 640, the subject connects the physiological data
collection device to a computer. The subject can connect
the physiological data collection device to the computer
when the data collection is complete, such as when the
memory is full, or when the battery dies. The subject con-
nects the physiological data collection device to the com-
puter using, for example, a USB connector on the phys-
iological data collection device.

[0043] The ECG data can be uploaded to the data
processing center automatically when the physiological
data collection device is connected to the computer. For
example, the computer can run a software application
that obtains data from the memory, including ECG data,
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and transfers the ECG data to the data processing center.
In some examples, such a software application can be
installed on the computer. In some examples, program
code can be stored on the memory of the physiological
data collection device that auto-runs when the physio-
logical data collection device is connected to the compu-
ter. The auto-run program code can prompt the user to
download an application from a remote server for upload-
ing the data from the physiological data collection device.
In some examples, the auto-run program code can direct
the subject to a remote application, such as a website,
that directs the subject to upload data from the physio-
logical data collection device without installing an appli-
cation on the computer.

[0044] At 660, data from the physiological data collec-
tion device is obtained by the data processing center. At
665, the data processing center verifies, based on the
uploaded data, whether the physiological data collection
device is pre-authorized for an analysis service. For ex-
ample, the data processing center can check a unique
identifier of the physiological data collection device, such
as a serial number, to determine if the physiological data
collection device is preauthorized for the analysis serv-
ice. The data processing center can also check to deter-
mine whether an analysis service has already been pro-
vided for the physiological data collection device. If the
physiological data collection device is not pre-authorized,
or if an analysis service has already been provided for
the pre-authorized physiological data collection device,
the data processing center can indicate as much to the
subject and prompt the subject for payment for the anal-
ysis service. If authorization is verified and if a data
processing service has not been provided for the physi-
ological data collection device, the data processing cent-
er, at 670, analyzes the ECG data from the physiological
data collection device for arrhythmia events. Predeter-
mined computer algorithms can be used to analyze the
ECG data for arrhythmia events.

[0045] At 675, the data processing center can obtain
feedback from a medical professional, such as a medical
technician and/or a doctor. For example, the identified
arrhythmic events are provided to a medical professional
for further analysis and/or review. The medical profes-
sional can determine the accuracy of the identified events
and provide feedback to the data processing center.
Based on the analysis performed at 670 and based on
the feedback 675, a report is provided to the subject at
680. At 690, the report is presented to the subject. The
report can be provided to the subject in various ways,
such as by mail, by phone, by fax, by email, or by a soft-
ware application. An application on the subject’'s compu-
ter (such as an application used to upload ECG data to
the data processing center), can be configured to obtain
the report from the data processing center and to present
the report to the subject. In some examples, the applica-
tion can be a web-based application. The subject can be
notified that his or her report is available. And, the subject
can log-on to the web-based application, to view the re-
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port. The report can also contain a recommendation to
the subject to consult his or her personal physician based
on the results of the report, such as when the analysis
identifies clinically significant arrhythmic events.

[0046] FIG. 7 shows a schematic of an example phys-
iological data collection device 700. The physiological
data collection device 700 has a data collection unit 705
and a lead-wire set 710. The data collection unit 705 in-
cludes a battery 716 that powers processor electronics
in the data collection unit 705 including a processor 717
such as a multifunction processor, memory 719, and an
analog-to-digital ("A/D") converter 725. The battery 716
can be large enough to run the physiological data collec-
tion device 700 for a predefined time period. The memory
can be non-volatile memory, such as flash memory. The
lead-wire set 710 includes electrodes 711 and 712 which
are connected to electrode leads 721 and 722. The elec-
trode leads 721 and 722 are connected to a lead-wire
set connector 727 which in turn can be physically con-
nected to the data collection unit 705 via a lead-wire set
interface 730.

[0047] Analog signal data is obtained from the lead-
wire set 710 over the lead-wire set interface 730. The
analog signal is digitized by the A/D converter 725 and
stored by the processor in the memory 719. In order to
reduce costs and size, the data collection unit 705 can
have just sufficient memory 719 for storing the digitized
data from a subject obtained over a predefined time pe-
riod. In some examples, the data collection unit can have
just sufficient memory for the digitized data and for pro-
gram code necessary for supporting access to a remote
data processing center so that the digitized data can be
uploaded to the data processing center.

[0048] The data collection unit 705 can be plugged into
acomputer via a data connector 745. The data connector
745 can be a USB data connector, a firewire connector,
a serial port connector, or the like. When the data collec-
tion unit 705 is plugged into a computer such as via USB,
computer power is sensed by the processor 717. The
processor 717 can then transfer the digitized data from
the memory 719 to the computer for uploading to a re-
mote data processing center.

[0049] FIGS. 8a and 8b show an example data collec-
tion unit 805. The data collection unit 805 prevents a sub-
ject from connecting an electrode to the data collection
unit 805 at the same time the data collection unit 805 is
connected to an external device such as the subject’s
computer. As shown in FIG. 8a, the data collection unit
805 has a USB connector 880 for connecting to an ex-
ternal computer. Data stored on the data collection unit
805, such as ECG data, can be uploaded to a computer
via the USB connector 880.

[0050] When the data collection unit 805 is used to
obtain ECG data, the USB connector 880 is rotated 180
degrees so that the USB connector 880 is nestled in a
recess 855 in the data collection unit 805 as shown in
FIG. 8b. When the USB connector 880 is nestled in the
recess 855, afemale electrode connector receptacle 881
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is exposed. The electrode connector receptacle 881 re-
ceives an electrode connector on a lead-wire set (not
shown). The electrode connector has lead-wire set con-
tacts that make contact with data collection unit contacts
889 in the electrode connector receptacle 881 when the
lead-wire set is connected to the data collection unit 805.
The lead-wire set contacts make contact with the data
collection unit contacts so that ECG data can be obtained
from the lead-wire set. When the lead-wire set is con-
nected to the data collection unit 805, the USB connector
880 cannot be connected to a computer or any other
external device because the USB connector 880 is nes-
tled in the recess 855.

[0051] In some implementations, a USB connector on
a data collection unit can be customized to include data
collection unit contacts (in addition to the USB contacts)
so that a lead-wire set communicates with the data col-
lection unit through the USB connector by making contact
with the data collection unit contacts in the USB connec-
tor. The USB connector can still be used to connect the
data collection unitto a computer because it has standard
USB contacts.

[0052] FIGS. 9A and 9B show an example data collec-
tion unit 905. The data collection unit 905 has a female
electrode connector receptacle 981. Data collection unit
contacts 989 are located inside the electrode connector
receptacle 981. When a lead-wire set (not shown) is con-
nected to the data collection unit 905, an electrode con-
nector on the lead-wire set is received into the electrode
connector receptacle 981 on the data collection unit 905,
and lead-wire set contacts on the electrode connector
make contact with the data collection unit contacts 989
so that ECG data can be obtained by the data collection
unit 905. The ECG data can be digitized and stored on
a removable USB device 948 in the data collection unit
905. During data collection from the subject, the USB
device 948 is connected to the data collection unit 905
as shown in FIG. 9A. When the ECG data stored on the
USB device needs to be uploaded to a computer, the
USB device is removed from the data collection unit 905
as shown in FIG. 9B. This configuration physically pre-
vents a subject hooked-up to the data collection unit 905
from being electrically connect to an external device via
USB device 948 because the USB device 948 must be
removed from the data collection unit 905 in order to be
connected to a computer.

[0053] FIG. 10 shows a schematic of an example phys-
iological data collection device 1000. The physiological
data collection device 1000 includes a data collection
unit 1005 and a lead-wire set 1010. The data collection
unit 1005 includes a power source 1015 that provides
power to an apparatus load 1047. The apparatus load
can include, for example, processor electronics for ob-
taining and storing ECG data from the lead-wire set 1010,
such as aprocessor, an A/D converter, non-volatile mem-
ory, etc. The data collection unit 1005 also includes a
lead-wire set interface 1030. The lead-wire set interface
1030 has five data collection unit contacts-a first data
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collection unit contact 1089a, a second data collection
unit contact 1089b, a third data collection unit contact
1089c, a fourth data collection unit contact 1089d, and a
fifth data collection unit contact 1089e.

[0054] The lead-wire set 1010 has a lead-wire set con-
nector 1027, a first and second electrode leads 1021 and
1022, and electrodes 1011 and 1012. The lead-wire set
connector 1027, when connected to the data collection
unit 1005, has five lead-wire set contacts-a first lead-wire
setcontact 1071a, a second lead-wire set contact 1071b,
athird lead-wire set contact 107 1c, a fourth lead-wire set
contact 1071d, and a fifth lead-wire set contact 1071e-
that make contact with the first data collection unit contact
1089a, the second data collection unit contact 1089b,
the third data collection unit contact 1089c, the fourth
data collection unit contact 1089d, and the fifth data col-
lection unit contact 1089e, respectively.

[0055] Two of the lead-wire set contacts are for the
electrode leads 1021 and 1022, two are for powering the
data collection unit 1005, and one optional the lead wire
set contact is for interrupting the processor when the
lead-wire set 1010 has been disconnected from the data
collection unit 1005. For example, the fourth lead-wire
set contact 1071d and the fifth lead-wire set contact
1071e are connected to the first electrode lead 1021 and
the second electrode lead 1022. When the fourth lead-
wire set contact 1071d and the fifth lead-wire set contact
1071e are in contact with the fourth data collection unit
contact 1089d and the fifth data collection unit contact
1089e, an ECG signal can be obtained by the data col-
lection unit 1005 from the electrodes 1011 and 1012.
[0056] When the lead-wire set 1010 and the data col-
lection unit 1005 are connected, the second lead-wire
set contact 1071b makes contact with the second data
collection unit contact 1089b and the third lead-wire set
contact 1071c makes contact with the third data collec-
tion unit contact 1089c. The second and third lead-wire
set contacts 1071b and 1071c close an open circuit in
the data collection unit 1005 when the lead-wire set con-
nector is connected to the data collection unit 1005, al-
lowing power to be supplied from the power source 1015
so that the subject’'s ECG data can be obtained. This
allows the data collection unit 1005 to operate as soon
as the lead-wire set 1010 is connected. When the lead-
wire set 1010 is disconnected, an open circuit is created,
terminating power supplied to the apparatus load from
the power source 1015. This helps prevent power leak-
age when the lead-wire set 1010 is disconnected from
the data collection unit 1005.

[0057] When the lead-wire set 1010 and the data col-
lection unit 1005 are connected, the first lead-wire set
contact 107 1a makes contact with the first data collection
unit contact 1089a. When the lead-wire set 1010 and the
data collection unit 1005 are disconnected, contactis bro-
ken between the first lead-wire set contact 1071a and
the first data collection unit contact 1089a, which in turn
sends an interrupt signal to the processor in the data
collection unit 1005. The interrupt signal stops the proc-
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essor from recording data to the non-volatile memory be-
fore the capacitance in the opened circuit is lost. The
interrupt signal helps prevent the non-volatile memory
from becoming corrupted.

[0058] In some implementations, other circuitry, such
as areal-time clock, can be separately connected to the
power source 1015 such that power is supplied to the
other circuitry even upon the lead-wire set 1010 being
disconnected from the data collection unit 1005. This al-
lows an accurate determination of elapsed time for ECG
data obtained by the lead-wire set 1010. The elapsed
time from the beginning of recording can be stored with
the ECG data obtained from the lead-wire set 1010. In
some examples, components not included in the appa-
ratus load can be connected to the power source 1015
separately, butin response to the lead-wire set 1010 be-
ing disconnected from the data collection unit 1005, those
components can be placed into a standby mode--pow-
ered down to alower operational state to conserve power.
[0059] FIG. 11 shows a schematic of an example phys-
iological data collection device 1100. The physiological
data collection device 1100 has a data collection unit
1105and alead-wire set1110. The lead-wire setincludes
a lead-wire set connector 1127 for connecting the lead-
wire set 1110 to the data collection unit 1105. The lead-
wire set 1110 includes electrodes 1111 and 1112 which
are connected to electrode leads 1121 and 1122. The
electrode leads 1121 and 1122 are connected to a lead-
wire set connector 1127 which in turn can be physically
connected to the data collection unit 1105 via a lead-wire
set interface 1130. The lead-wire set also includes a bat-
tery 1116 in the lead-wire set connector 1127 that powers
the physiological data collection device 1100, including
processor electronics in the data collection unit 1105
such as a processor 1117, memory 1119 (e.g. non-vol-
atile memory), and an analog-to-digital ("A/D") converter
1125. The battery 1116 can be large enough to run the
physiological data collection device 1100 for a predefined
time period. For example, the battery can be large
enough to run the physiological data collection device
1100 for a long enough period of time to fill the memory
1119 with data obtained from the lead-wire set 1110.
When the battery dies after the predefined time period,
it can be disposed of with the disposal of the lead-wire
set 1110. As a result, the data collection unit 1105 can
be reused for another predefined time period, upon the
connection of another lead-wire set with a fresh battery.
In some examples, upon the batter dying, the lead-wire
set 1110 can be interchanged with another interchange-
able lead-wire set with a new battery so that data collec-
tion can continue. In some examples, the battery can be
removable; when the removable battery dies, the remov-
able battery can be replaced.

[0060] Analog signal data is obtained from the lead-
wire set 1110 over the lead-wire set interface 1130. The
analog signal is digitized by the A/D converter 1125 and
stored by the processor 1117 in the memory 1119. In
order to reduce costs and size, the data collection unit
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1105 can have just sufficient memory 1119 for storing
the digitized data from a subject obtained over a prede-
fined time period. In some examples, the data collection
unit 1105 can have just sufficient memory for the digitized
data and for program code necessary for supporting ac-
cess to a remote data processing center so that the dig-
itized data can be uploaded to the data processing center.
[0061] The data collection unit 1105 can be plugged
into a computer via a data connector 1145. The data con-
nector 1145 can be a USB data connector, a firewire
connector, a serial port connector, or the like. When the
data collection unit 1105 is plugged into a computer such
as via USB, computer power is sensed by the processor
1117. The processor 1117 can then transfer the digitized
data from the memory 1119 to the computer for uploading
to a remote data processing center.

[0062] FIG. 12 shows a schematic of an example phys-
iological data collection device 1200. The physiological
data collection device 1200 includes a data collection
unit 1205 and lead-wire set 1210. The lead-wire set 1210
includes a power source 1215 that provides power to an
apparatus load 1247 when the lead-wire set 1210 is con-
nected to the data collection unit 1205. The apparatus
load can include, for example, processor electronics for
obtaining and storing ECG data from the lead-wire set
1210, suchas a processor, an A/D converter, non-volatile
memory, etc. The data collection unit 1205 also includes
alead-wire setinterface 1230. The lead-wire setinterface
1230 has five data collection unit contacts-a first data
collection unit contact 1289a, a second data collection
unit contact 1289b, a third data collection unit contact
1289c, a fourth data collection unit contact 1289d, and a
fifth data collection unit contact 1289e.

[0063] The lead-wire set 1210 has a lead-wire set con-
nector 1227, a first and second electrode leads 1221 and
1222, and electrodes 1211 and 1212. The lead-wire set
connector 1227, when connected to the data collection
unit 1205, has five lead-wire set contacts-a first lead-wire
setcontact 1271a, a second lead-wire set contact 1271b,
athird lead-wire set contact 1271c, a fourth lead-wire set
contact 1271d, and a fifth lead-wire set contact 1271e-
that make contact with the first data collection unit contact
1289a, the second data collection unit contact 1289b,
the third data collection unit contact 1289c, the fourth
data collection unit contact 1289d, and the fifth data col-
lection unit contact 1289e, respectively.

[0064] Two of the lead-wire set contacts are for the
electrode leads 1221 and 1221, two are for powering the
data collection unit 1205, and one optional lead-wire set
contacts is for interrupting the processor when the lead-
wire set 1210 has been disconnected from the data col-
lection unit 1205. For example, the fourth lead-wire set
contact 1271d and the fifth lead-wire set contact 1271e
are connected to the first electrode lead 1221 and the
second electrode lead 1222. When the fourth lead-wire
set contact 1271d and the fifth lead-wire set contact
1271e are in contact with the fourth data collection unit
contact 1289d and the fifth data collection unit contact
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1289e, an ECG signal can be obtained by the data col-
lection unit 1205 from the electrodes 1211 and 1212.
[0065] When the lead-wire set 1210 and the data col-
lection unit 1205 are connected, the second lead-wire
set contact 1271b makes contact with the second data
collection unit contact 1289b, and the third lead-wire set
contact 1271¢ makes contact with the third data collec-
tion unit contact 1289c. The second and third lead-wire
set contacts 1271b and 1271c close an open circuit in
the data collection unit 1205 when the lead-wire set con-
nector is connected to the data collection unit 1205, al-
lowing power to be supplied from the power source 1215
in the lead-wire set 1215 so that the subject’s ECG data
can be obtained. This allows the data collection unit 1205
to operate as soon as the lead-wire set 1210 is connect-
ed. This also prevents power leakage when the lead-wire
set 1210 is disconnected.

[0066] When the lead-wire set 1210 and the data col-
lection unit 1205 are connected, the first lead-wire set
contact 1271a makes contact with the first data collection
unit contact 1289a. When the lead-wire set 1210 and the
data collection unit 1205 are disconnected, contactis bro-
ken between the first lead-wire set contact 1271a and
the first data collection unit contact 1289a, which in turn
sends an interrupt signal to the processor in the data
collection unit 1205. The interrupt signal stops the proc-
essor from recording data to the non-volatile memory be-
fore the capacitance in the opened circuit is lost. The
interrupt signal helps prevent the non-volatile memory
from becoming corrupted.

[0067] FIG. 13 shows an example process 1300 for
powering a physiological data collection unit. At 1310, a
subject interface is connected to a data collection unit.
When the subject interface is connected to the data col-
lection unit, the data collection unit is powered on. The
subject interface can power on the data collection unit
by closing an open circuit between an apparatus load
and a power supply. For example, the power supply can
include the power needed to run processing electronics
for obtaining ECG data from a subject. The power supply
can be located in the data collection unit. In some exam-
ples, the power supply can be located in the subject in-
terface. At 1320, physiological data is obtained and
stored by the data collection unit. The physiological data
can be obtained automatically when the subject interface
is connected to the data collection unit. Accordingly, the
subject needs only connect the subject interface to the
data collection unit to power the data collection unit and
to start the data collection unit obtaining and storing data.
At 1330, the subject interface is disconnected. When the
subject interface is disconnected, the data collection unit
powers off. Disconnecting the subject interface can pow-
er off the data collection unit by creating an open circuit
between the apparatus load and the power supply. Also,
the process 1300 can optionally send an interrupt signal
to a processor in the data collection unit when the subject
interface is disconnected to interrupt storing data to mem-
ory in order to prevent the memory from being corrupted.
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Also, disconnecting the data collection unit stops the ob-
taining and recording of data from the subject interface.
[0068] The disclosed systems, techniques, and all of
the functional operations described and illustrated in this
specification can be implemented in digital electronic cir-
cuitry, or in computer hardware, firmware, software, or
in combinations of the forgoing. For example, one or more
computers and/or circuitry can be operable to or config-
ured and arranged to perform the functions and tech-
niques disclosed herein. Apparatuses and/or systems
can be implemented using a software product (e.g., a
computer program code) tangibly embodied in a ma-
chine-readable storage device for execution by a pro-
grammable processor, and processing operations can
be performed by a programmable processor executing
a program of instructions to perform functions by oper-
ating on input data and generating output. Further, the
system can be implemented advantageously in one or
more software programs that are executable on a pro-
grammable system. This programmable system can in-
clude the following: 1) at least one programmable proc-
essor coupled to receive data and instructions from, and
to transmit data and instructions to, a data storage sys-
tem; 2) at least one input device; and 3) at least one
output device. Moreover, each software program can be
implemented in a high-level procedural or object-oriented
programming language, or in assembly or machine lan-
guage if desired; and in any case, the language can be
a compiled or an interpreted language.

[0069] Also, suitable processors include, by way of ex-
ample, both general and special purpose microproces-
sors. Generally, a processor will receive instructions and
data from a read-only memory, a random access mem-
ory, and/or a machine-readable signal (e.g., a digital sig-
nal received through a network connection). The essen-
tial elements of a computer are a processor for perform-
ing instructions and one or more memory devices for stor-
ing instructions and data. Generally, a computer will in-
clude one or more mass storage devices for storing data
files. Such devices can include magnetic disks, such as
internal hard disks and removable disks, magneto-optical
disks, and optical disks. Storage devices suitable for tan-
gibly embodying software program instructions and data
include all forms of non-volatile memory, including, by
way of example, the following: 1) semiconductor memory
devices, such as EPROM (electrically programmable
read-only memory); EEPROM (electrically erasable pro-
grammable read-only memory) and flash memory devic-
es; 2) magnetic disks such as internal hard disks and
removable disks; 3) magneto-optical disks; and 4) CD-
ROM disks. Any of the foregoing can be supplemented
by, or incorporated in, ASICs (application-specific inte-
grated circuits).

[0070] The disclosed systems and techniques, de-
scribed and illustrated in this specification can be imple-
mented using a communications network such as a wired
or wireless network. Examples of communication net-
works include, e.g., a local area network ("LAN"), a wide
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area network ("WAN?"), the Internet or any combinations
of such.

[0071] To provide for interaction with a user (such as
the health care provider), systems can be implemented
on a computer system having a display device such as
a monitor or LCD (liquid crystal display) screen for dis-
playing information to the user and a keyboard and a
pointing device such as a mouse or a trackball by which
the user can provide input to the computer system. The
computer system can be programmed to provide a graph-
ical user interface through which computer programs in-
teract with users.

[0072] A number of embodiments have been de-
scribed. Nevertheless, it will be understood that various
modifications may be made without departing from the
scope of the invention which is defined by the following
claims.

Claims

1. A subject electro-cardiogram (ECG) data collection
device (100;700; 1000; 1100; 1200) comprising:

a removable ECG subject interface (125;727;
1027;1127;1227); having subjectinterface con-
tacts (170; 1071a-e; 1271a-e);

a power source (716;1015;1116;1215);

a data collection unit (105; 705; 805; 905; 1005;
1105; 1205) comprising:

a processor (717) programmed to obtain
physiological data from the ECG subjectin-
terface and store the physiological data in
non-volatile memory (719; 1119),
adataconnector (745948; 1145) being con-
nected to the processor and having a male
USB connector (280;880) configured to be
physically connected to a universal data
port on a computer (510) and wherein the
data collection unit is configured to detect
power provided by the computer and, when
connected to the computer, to upload the
physiological data stored in the non-volatile
memory to a remote service center via the
computer, and

data collection unit contacts (489;889;989;
1089a-¢e;1289a-e) configured to be physi-
cally connected to the subjectinterface con-
tacts on the ECG subject interface;

the data collection device being configured to
provide power from the power source to the
processor upon the ECG subjectinterface being
connected to the data collection unit contacts
and to interrupt power from the power source
upondisconnection ofthe ECG subjectinterface
from the data collection unit contacts.
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The device of claim 1, wherein the ECG subject in-
terface comprises a lead-wire set (110; 710; 1010;
1110; 1210).

The device of claim 1, wherein the ECG subject in-
terface includes the power source.

The device of claim 1, wherein the data collection
unit comprises the non-volatile memory.

The device of claim 1, wherein the data collection
unit is configured to stop providing power from the
power source when the ECG subject interface is dis-
connected from the data collection unit contacts.

The device of claim 1 wherein the subject interface
contacts comprise a first subject interface contact
(1071a;1271a) and a second subject interface con-
tact (1071b;1271b) that:

when not connected to a corresponding firstdata
collection unit contact (1089a; 1289a) and a sec-
ond data collection unit contact (1089b; 1289b),
are configured to create an open circuit, and
when connected to the corresponding first data
collection unit contact and a second data collec-
tion unit contact, are configured to create a
closed circuit.

The device of claim 6,

wherein the first data collection unit contact is in se-
ries with the second data collection unit contact; and
wherein the ECG subject interface, when connected
to the data collection unit contacts, is configured to
bring the first data collection unit contact into elec-
trical connection with the second data collection unit
contact.

The device of claim 6, wherein the subject interface
contacts comprise a third subject interface contact
(1071c;1271c) and a fourth subject interface contact
(1071d; 1271d) for bringing electrodes on the ECG
subject interface into electrical communication with
the processor.

The device of claim 1, wherein the data collection
unitis further configured to automatically obtain data
from the ECG subject interface upon the ECG sub-
ject interface being connected to the data collection
unit

The device of claim 9, wherein the data collection
unit is further configured to automatically stop ob-
taining data from the ECG subject interface upon the
ECG subject interface being disconnected from the
data collection unit.

The device of claim 1, wherein the subject interface
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12.

13.

14.

15.

16.

22

comprises a fifth subject interface contact
(1071e;1271e) that is configured to interrupt the
processor when the ECG subject interface is discon-
nected from data collection unit contacts.

A method comprising:

providing an electro-cardiogram (ECG) data col-
lection unit (105; 705; 805; 905; 1005; 1105;
1205) comprising a data connector having a
male USB data connector (280;880),

powering the electro-cardiogram (ECG) data
collection unit upon an ECG subject interface
(125;727; 1027;1127;1227) being physically
connected to the ECG data collection unit, the
connected ECG subject interface creating a
closed circuit with a power source
(716;1015;1116;1215) for powering the ECG
data collection unit;

obtaining, using a processor (717), data from
the ECG subject interface and storing the data
on non-volatile memory (719; 1119);
powering-off the ECG data collection unit upon
the ECG subject interface being physically dis-
connected from the ECG data collection unitand
thereby creating an open circuit with the power
source ; and

physically connecting the male USB data con-
nector with acomputer and automatically upload
the data stored on the non-volatile memory to a
remote service center via the computer.

The method of claim 12, wherein the ECG subject
interface comprises a lead-wire set (110; 710; 1010;
1110; 1210).

The method of claim 12, wherein the obtaining and
the storing comprises obtaining and storing the data
on non-volatile memory automatically upon the ECG
subject interface being physically connected to the
ECG data collection unit.

The method of claim 12, wherein the ECG data col-
lection unit comprises a first data collection unit con-
tact (1089a; 1289a) and a second data collection
unit contact (1089b; 1289b);

wherein being physically connected comprises
bringing the first data collection unit contactinto elec-
trical communication with the second data collection
unit contact via the ECG subject interface and there-
by closing the circuit with the power source.

The method of claim 15, wherein the data collection
unit comprises a third data collection unit contact
(1089c; 1289c¢) and a fourth data collection unit con-
tact (1089d;1289d); and

wherein being physically connected comprises
bringing a first and second electrodes on the ECG
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subject interface into electrical communication with
the processor via the third data collection unit contact
and the fourth data collection unit contact.

The method of claim 16, wherein the data collection
unit comprises a fifth data collection unit contact
(1089e;1289¢) that contacts a fifth subject interface
contact (1071e;1271e) on the ECG subject interface
when the ECG subject interface is connected to the
data collection unit; and

further comprising sending an interrupt signal to the
processor from the fifth electrical contact when the
ECG subject interface is disconnected from the ECG
data collection unit.

The method of claim 12, wherein the ECG subject
interface comprises the power source.

Patentanspriiche

1.

Elektrokardiogramm (EKG)-Datenerfassungsvor-
richtung (100; 700; 1000; 1100; 1200) fir ein Sub-
jekt, umfassend:

eine abnehmbare EKG-Subjekt-Schnittstelle
(125; 727; 1027; 1127; 1227); mit Subjekt-
Schnittstellenkontakten (170; 1071a-e; 1271a-
e);

eine Leistungsquelle (716; 1015; 1116; 1215);
eine Datenerfassungseinheit (105; 705; 805;
905; 1005; 1105; 1205), umfassend:

einen Prozessor (717), der programmiert
ist, um physiologische Daten von der EKG-
Subjekt-Schnittstelle zu erhalten und die
physiologischen Daten im nicht-volatilen
Speicher (719; 1119) zu speichern,

einen Datenanschluss (745; 948; 1145), der
mit dem Prozessor verbunden istund einen
mannlichen USB-Anschluss (280; 880),
ausgelegt zum physikalischen Anschluss
an einen universellen Datenport auf einem
Computer (510) aufweist, und wobei die Da-
tenerfassungseinheit ausgelegt ist zum Er-
fassendervondem Computer bereitgestell-
ten Leistung und, wenn mit dem Computer
verbunden, zum Hochladen der im nicht-vo-
latilen Speicher gespeicherten physiologi-
schen Daten in ein Ferndienstzentrum tber
den Computer, und

Kontakte (489; 889; 989; 1089a-e; 1289a-
e) der Datenerfassungseinheit, die ausge-
legt sind, um physikalisch mit den Subjekt-
Schnittstellenkontakten auf der EKG-Sub-
jekt-Schnittstelle verbunden zu werden;

wobei die Datenerfassungsvorrichtung ausge-
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legt ist, um dem Prozessor Leistung von der
Leistungsquelle zuzufiihren, sobald die EKG-
Subjekt-Schnittstelle mit den Kontakten der Da-
tenerfassungseinheit verbunden ist, und um die
Leistung von der Leistungsquelle zu unterbre-
chen, sobald die EKG-Subjekt-Schnittstelle von
den Kontakten der Datenerfassungseinheit ge-
trennt wird.

Vorrichtung nach Anspruch 1, wobei die EKG-Sub-
jekt-Schnittstelle einen Fihrungsdrahtsatz (110;
710; 1010; 1110; 1210) umfasst.

Vorrichtung nach Anspruch 1, wobei die EKG-Sub-
jekt-Schnittstelle die Leistungsquelle einschlief3t.

Vorrichtung nach Anspruch 1, wobei die Datenerfas-
sungseinheit den nicht-volatilen Speicher umfasst.

Vorrichtung nach Anspruch 1, wobei die Datenerfas-
sungseinheit ausgelegt ist, um die Leistungsversor-
gung von der Leistungsquelle einzustellen, wenn die
EKG-Subjekt-Schnittstelle von den Kontakten der
Datenerfassungseinheit getrennt ist.

Vorrichtung nach Anspruch 1, wobei die Subjekt-
Schnittstellenkontakte einen ersten Subjekt-Schnitt-
stellenkontakt (1071a; 1271a) und einen zweiten
Subjekt-Schnittstellenkontakt (1071b; 1271b) um-
fassen, die:

wenn sie nicht miteinem entsprechenden ersten
Kontakt der Datenerfassungseinheit (1089a;
1289a) und einem zweiten Kontakt der Daten-
erfassungseinheit (1089b; 1289b) verbunden
sind, ausgelegt sind, um einen offenen Strom-
kreis zu erzeugen, und

wenn sie mit dem entsprechenden ersten Kon-
takt der Datenerfassungseinheit und einem
zweiten Kontakt der Datenerfassungseinheit
verbunden sind, ausgelegt sind, um einen ge-
schlossenen Stromkreis zu erzeugen.

7. Vorrichtung nach Anspruch 6,

wobei der erste Kontakt der Datenerfassungs-
einheit in Reihe mit dem zweiten Kontakt der
Datenerfassungseinheit steht; und

wobei die EKG-Subjekt-Schnittstelle, wenn sie
mit den Kontakten der Datenerfassungseinheit
verbundenist, ausgelegtist, um den ersten Kon-
takt der Datenerfassungseinheit in elektrische
Verbindung mit dem zweiten Kontakt der Daten-
erfassungseinheit zu bringen.

8. Vorrichtung nach Anspruch 6, wobei die Subjekt-

Schnittstellenkontakte einen dritten Subjekt-Schnitt-
stellenkontakt (1071c; 1271c) und einen vierten
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Subjekt-Schnittstellenkontakt (1071d; 1271d) um-
fassen, um Elektroden auf der EKG-Subjekt-Schnitt-
stelle in elektrische Kommunikation mit dem Prozes-
sor zu bringen.

Vorrichtung nach Anspruch 1, wobei die Datenerfas-
sungseinheit ferner ausgelegt ist, um automatisch
Daten von der EKG-Subjekt-Schnittstelle zu erhal-
ten, sobald die EKG-Subjekt-Schnittstelle mit der
Datenerfassungseinheit verbunden ist.

Vorrichtung nach Anspruch 9, wobei die Datenerfas-
sungseinheit ferner ausgelegt ist, um automatisch
den Erhalt von Daten von der EKG-Subjekt-Schnitt-
stelle einzustellen, sobald die EKG-Subjekt-Schnitt-
stelle von der Datenerfassungseinheit getrennt wird.

Vorrichtung nach Anspruch 1, wobei die Subjekt-
Schnittstelle einen fiinften Subjekt-Schnittstellen-
kontakt (1071e; 1271e) umfasst, der ausgelegt ist,
um den Prozessor zu unterbrechen, wenn die EKG-
Subjekt-Schnittstelle von den Kontakten der Daten-
erfassungseinheit getrennt wird.

Verfahren, umfassend:

Bereitstellen einer Elektrokardio-
gramm-(EKG)-Datenerfassungseinheit  (105;
705; 805; 905; 1005; 1105; 1205), umfassend
einen Datenanschluss, mit einem méannlichen
USB-Datenanschluss (280; 880),

Betreiben der Elektrokardiogramm-(EKG)-Da-
tenerfassungseinheit, sobald eine EKG-Sub-
jekt-Schnittstelle (125; 727; 1027; 1127; 1227)
physikalisch mit der EKG-Datenerfassungsein-
heit verbunden ist, wobei die angeschlossene
EKG-Subjekt-Schnittstelle einen geschlosse-
nen Stromkreis mit einer Leistungsquelle (716;
1015; 1116; 1215) zum Betreiben der EKG-Da-
tenerfassungseinheit erzeugt;

Erhalten von Daten von der EKG-Subjekt-
Schnittstelle unter Verwendung eines Prozes-
sors (717) und Speichern der Daten in einem
nicht-volatilen Speicher (719; 1119);
Ausschalten der EKG-Datenerfassungseinheit,
sobald die EKG-Subjekt-Schnittstelle physika-
lisch von der EKG-Datenerfassungseinheit ge-
trennt wird und dadurch ein offener Stromkreis
mit der Leistungsquelle erzeugt wird; und
physikalisches Verbinden des USB-Datenan-
schluss miteinem Computer und automatisches
Hochladen von auf dem nicht-volatilen Speicher
gespeicherten Daten Gber den Computer in ein
Ferndienstzentrum.

Verfahren nach Anspruch 12, wobei die EKG-Sub-
jekt-Schnittstelle einen Fihrungsdrahtsatz (110;
710; 1010; 1110; 1210) umfasst.

10

15

20

25

30

35

40

45

50

55

14

14. Verfahren nach Anspruch 12, wobei das Erhalten

und Speichern das Erhalten und Speichern der Da-
ten auf einem nicht-volatilen Speicher automatisch
umfasst, sobald die EKG-Subjekt-Schnittstelle phy-
sikalisch mit der EKG-Datenerfassungseinheit ver-
bunden ist.

15. Verfahren nach Anspruch 12,

wobei die EKG-Datenerfassungseinheit einen
ersten Kontakt der Datenerfassungseinheit
(1089a; 1289a) und einen zweiten Kontakt der
Datenerfassungseinheit (1089b; 1289b) um-
fasst;

wobei das physikalische Verbundensein das in-
elektrische-Kommunikation-Bringen des ersten
Kontakts der Datenerfassungseinheit mit dem
zweiten Kontakt der Datenerfassungseinheit
Uber die EKG-Subjekt-Schnittstelle und da-
durch das SchlieBen des Stromkreises mit der
Leistungsquelle umfasst.

16. Verfahren nach Anspruch 15,

wobei die Datenerfassungseinheit einen dritten
Kontakt der Datenerfassungseinheit (1089c;
1289c) und einen vierten Kontakt der Datener-
fassungseinheit (1089d; 1289d) umfasst; und
wobei das physikalische Verbundensein das in-
elektrische-Kommunikation-Bringen einer ers-
ten und zweiten Elektrode(n) auf der EKG-Sub-
jekt-Schnittstelle mit dem Prozessor Uber den
dritten Kontakt der Datenerfassungseinheit und
den vierten Kontakt der Datenerfassungseinheit
umfasst.

17. Verfahren nach Anspruch 16,

wobei die Datenerfassungseinheit einen flinften
Kontakt der Datenerfassungseinheit (1089e;
1289e) umfasst, der einen flinften Subjekt-
Schnittstellenkontakt (1071e; 1271e) auf der
EKG-Subjekt-Schnittstelle kontaktiert, wenn die
EKG-Subjekt-Schnittstelle mit der Datenerfas-
sungseinheit verbunden ist; und

ferner umfassend das Senden eines Unterbre-
chungssignals an den Prozessor von dem flnf-
ten elektrischen Kontakt, wenn die EKG-Sub-
jekt-Schnittstelle von der EKG-Datenerfas-
sungseinheit getrennt wird.

18. Verfahren nach Anspruch 12, wobei die EKG-Sub-

jekt-Schnittstelle die Leistungsquelle umfasst.

Revendications

Un dispositif de recueil de données d’électrocardio-
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gramme (ECG) d’un sujet (100; 700; 1000; 1100;
1200) comprenant :

une interface de sujet ECG amovible (125; 727;
1027;1127;1227), possédant des contacts d’in-
terface de sujet (170; 1071a-e; 1271a-e),

une source d’alimentation électrique (716; 1015;
1116; 1215),

une unité de recueil de données (105; 705; 805;
905; 1005; 1105; 1205) comprenant :

un processeur (717) programmé de fagon
a obtenir des données physiologiques a
partir de l'interface de sujet ECG et a con-
server en mémoire les données physiologi-
ques dans une mémoire non volatile (719;
1119),

un connecteur de données (745; 948; 1145)
qui est raccordé au processeur et qui pos-
sede un connecteur USB male (280; 880)
configuré de fagon a étre physiquementrac-
cordé a un port de données universel sur
un ordinateur (510) et dans lequel l'unité de
recueil de données est configurée de fagon
a détecter une alimentation électrique four-
nie par I'ordinateur et, lorsqu’elle est raccor-
dée a l'ordinateur, de fagon a télécharger
les données physiologiques conservées en
mémoire dans la mémoire non volatile vers
un centre de service distant par l'intermé-
diaire de l'ordinateur, et

des contacts d’unité de recueil de données
(489; 889; 989; 1089a-¢; 1289a-€) configu-
rés de fagcon a étre physiquementraccordés
aux contacts d’interface de sujet sur l'inter-
face de sujet ECG, le dispositif de recueil
de données étant configure de fagon a four-
nir une alimentation électrique de la source
d’alimentation électrique au processeur
apres le raccordement de I'interface de su-
jet ECG aux contacts d’unité de recueil de
données et a interrompre I'alimentation
électrique a partir de la source d’alimenta-
tion électrique aprés la déconnexion de I'in-
terface de sujet ECG des contacts d’unité
de recueil de données.

Le dispositif selon la revendication 1, dans lequel
l'interface de sujet ECG comprend un ensemble de
fils de connexion (110; 710; 1010; 1110; 1210).

Le dispositif selon la revendication 1, dans lequel
l'interface de sujet ECG comprend la source d’ali-
mentation électrique.

Le dispositif selon la revendication 1, dans lequel
I'unité de recueil de données comprend la mémoire
non volatile.

10

15

20

25

30

35

40

45

50

55

15

EP 2 635 180 B1

5.

10.

28

Le dispositif selon la revendication 1, dans lequel
I'unité de recueil de données est configurée de fagon
a arréter la fourniture d’'une alimentation électrique
apartirde la source d’alimentation électrique lorsque
I'interface de sujet ECG est déconnectée des con-
tacts d’unité de recueil de données.

Le dispositif selon la revendication 1 dans lequel les
contacts d'interface de sujet comprennent un pre-
mier contact d'interface de sujet (1071a; 1271a) et
un deuxiéme contact d’interface de sujet (1071b,
1271b) qui :

lorsqu’ils ne sont pas raccordés a un premier
contact d’unité de recueil de données (1089a,
1289a) correspondant et a un deuxiéme contact
d’'unité de recueil de données (1089b, 1289b),
sont configurés de fagon a créer un circuit
ouvert, et

lorsqu’ils sont raccordés au premier contact
d’unité de recueil de données correspondant et
aundeuxieme contactd’unité de recueil de don-
nées, sont configurés de fagon a créer un circuit
fermé.

Le dispositif selon la revendication 6,

dans lequel le premier contact d’unité de recueil de
données esten série avecle deuxiéme contact d’uni-
té de recueil de données, et

dans lequel I'interface de sujet ECG, lorsqu’elle est
raccordée aux contacts d’'unité de recueil de don-
nées, est configurée de fagcon a placer le premier
contact d’unité de recueil de données en connexion
électrique avec le deuxiéme contact d’unité de re-
cueil de données.

Le dispositif selon la revendication 6, dans lequel les
contacts d’interface de sujet comprennentun troisie-
me contact d’interface de sujet (1071c; 1271c) etun
quatrieme contact d’interface de sujet (1071d,
1271d) destinés a placer des électrodes sur I'inter-
face de sujet ECG en communication électrique avec
le processeur.

Le dispositif selon la revendication 1, dans lequel
I'unité de recueil de données est configurée en outre
de fagon a obtenir automatiquement des données a
partir de l'interface de sujet ECG aprés le raccorde-
ment de l'interface de sujet ECG a l'unité de recueil
de données

Le dispositif selon la revendication 9, dans lequel
I'unité de recueil de données est configurée en outre
de fagon a arréter automatiquement I'obtention de
données a partir de l'interface de sujet ECG apres
la déconnexion de I'interface de sujet ECG de I'unité
de recueil de données.
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Le dispositif selon la revendication 1, dans lequel
l'interface de sujet comprend un cinquiéme contact
d’interface de sujet (1071e; 1271e) qui est configuré
de fagon a interrompre le processeur lorsque l'inter-
face de sujet ECG est déconnectée des contacts
d’'unité de recueil de données.

Un procédé comprenant :

la fourniture d’une unité de recueil de données
d’électrocardiogramme (ECG) (105; 705; 805;
905; 1005; 1105; 1205) comprenant un connec-
teur de données possédant un connecteur de
données USB maéle (280; 880),

lamise sous tension de I'unité de recueil de don-
nées d’électrocardiogramme (ECG) apres le
raccordement physique d’'une interface de sujet
ECG (125; 727; 1027; 1127; 1227) a 'unité de
recueil de données d’'ECG, l'interface de sujet
ECG raccordée créant un circuit fermé avec une
source d’alimentation électrique (716; 1015;
1116; 1215) destiné a la mise sous tension de
'unité de recueil de données d’ECG,
I'obtention, au moyen d’un processeur (717), de
données a partir de l'interface de sujet ECG et
la conservation en mémoire des données sur
une mémoire non volatile (719; 1119),

la mise hors tension de l'unité de recueil de don-
nées d’'ECG aprés la déconnexion physique de
l'interface de sujet ECG de l'unité de recueil de
données d’ECG et ainsi la création d’un circuit
ouvert avec la source d’'alimentation électrique,
et

le raccordement physique du connecteur de
données USB maéle a un ordinateur et le télé-
chargement automatique des données conser-
vées en mémoire sur la mémoire non volatile
vers un centre de service distant par I'intermé-
diaire de l'ordinateur.

Le procédé selon la revendication 12, dans lequel
l'interface de sujet ECG comprend un ensemble de
fils de connexion (110; 710; 1010; 1110; 1210).

Le procédé selon la revendication 12, dans lequel
I'obtention et la conservation en mémoire compren-
nent I'obtention et la conservation en mémoire des
données sur une mémoire non volatile automatique-
ment aprés le raccordement physique de l'interface
de sujet ECG a l'unité de recueil de données d’ECG.

Le procédé selon la revendication 12,

dans lequel l'unité de recueil de données d’'ECG
comprend un premier contact d’unité de recueil de
données (1089a; 1289a) et un deuxiéeme contact
d’'unité de recueil de données (1089b; 1289b),
dans lequel étre physiquement raccordé comprend
le placement du premier contact d’unité de recueil
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de données en communication électrique avec le
deuxiéme contact d’unité de recueil de données par
I'intermédiaire de linterface de sujet ECG, et ainsi
la fermeture du circuit avec la source d’alimentation
électrique.

Le procédé selon la revendication 15,

dans lequel I'unité de recueil de données comprend
un troisieme contact d’unité de recueil de données
(1089c; 1289c) et un quatrieme contact d'unité de
recueil de données (1089d, 1289d), et

dans lequel étre physiquement raccordé comprend
le placementd’une premiére etd’une deuxieme élec-
trodes sur l'interface de sujet ECG en communica-
tion électrique avec le processeur par I'intermédiaire
du troisieme contact d’unité de recueil de données
et du quatrieme contact d’unité de recueil de don-
nées.

Le procédé selon la revendication 16,

dans lequel I'unité de recueil de données comprend
un cinquiéme contact d’unité de recueil de données
(1089¢; 1289e) qui met en contact un cinquieme
contact d’interface de sujet (1071e; 1271e) sur l'in-
terface de sujet ECGlorsque l'interface de sujet ECG
est raccordée a I'unité de recueil de données, et
comprenant en outre I'envoi d’'un signal d’interrup-
tion au processeur a partir du cinquiéme contact
électrique lorsque l'interface de sujet ECG est dé-
connectée de I'unité de recueil de données d’ECG.

Le procédé selon la revendication 12, dans lequel
I'interface de sujet ECG comprend la source d’ali-
mentation électrique.
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