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Description

[0001] The present embodiments relate generally to
wearable cardioverter defibrillator (WCD) apparatus and
more particularly, to a WCD apparatus featuring patient
health status detection for improved comfort and longer
wear, further for potentially easier and more reliable de-
tection of a change in patient condition that may signal
or differentiate a need for further analysis (e.g., ECG)
and a method thereof. US 2010/298899 A1 discloses a
WCD.

[0002] At least one known wearable cardioverter defi-
brillator (WCD) currently on the market uses two sets of
electrodes. One set of electrodes comprise dry sensing
electrodes for ECG assessment and shock determina-
tion. The other set of electrodes is for application of a
therapeutic shock. If the sensing electrodes identify a
shockable rhythm, the therapeutic electrodes are de-
ployed thru exploding gel. However, with the known
WCD, it is well known that the average patient with the
WCD only wears it about 5-6 hours a day due to discom-
fort associated with wearing the known WCD. In partic-
ular, patients wearing the known WCD suffer with messy
oruncomfortable electrodes on their skin on a continuous
basis, which has been a significant compliance problem
with existing wearable defibrillators.

[0003] Accordingly, an improved method and appara-
tus for overcoming the problems in the art is desired.
[0004] The invention is defined in the independent
claims. In the following any aspect, example and embod-
iment which does not fall under the scope of the inde-
pendent claims is not part of the invention.

[0005] In one embodiment of the present disclosure, a
method is disclosed for an improvement to alerting of the
WCD system to a potential arrhythmia and for providing
more comfortable wear for the patient. The embodiments
of the present disclosure also advantageously provide
an advancement that improves a wearability of a WCD,
which promotes increased wear time of the WCD, and
thereby increasing a safety to the patient.

[0006] The embodiments of the present disclosure fur-
ther relate to wearable defibrillators which activate elec-
trode contact in response to non-electrode sensors. The
sensors include accelerometers and blood oxygen de-
tectors (e.g. photoplethysmographic detectors). In one
embodiment, an advanced Wearable Cardioverter Defi-
brillator with increased wear time uses non-electrode
sensors, in particular, blood oxygen detectors (e.g. pho-
to-plethysmographic detectors) and accelerometer sen-
sors to activate a therapy electrode.

[0007] According to one embodiment, a wearable car-
dioverter defibrillator (WCD) comprises a set of elec-
trodes configured for placement on a subject, the set of
electrodes at least operable to sense an ECG signal from
the subject. The WCD further comprises a means for
electrically engaging the set of electrodes to the subject’s
skin. Atleast one non-invasive physiologic sensor is con-
figured for placement on the subject, wherein the at least

10

15

20

25

30

35

40

45

50

55

one non-invasive physiologic sensor comprises one or
more of a photoplethysmographic (PPG) sensor and ac-
celerometer sensor. In addition, the WCD comprises a
controller configured to monitor an output of the at least
one non-invasive physiologic sensor for detecting a
change in a health parameter of the subject. The change
in health parameter of the subject can be indicative of
one or more of a change in subject condition that may
be a precursor to potential cardiac arrhythmia or a simul-
taneously occurring cardiac arrhythmia. In one embodi-
ment, the photoplethysmographic (PPG) sensor is con-
figured to monitor the change in health parameter as a
function of arterial oxygen saturation, and the acceler-
ometer sensor is configured to monitor the change in
health parameter as a function of respiration and a lack
of breathing.

[0008] Responsive to detecting the change, the con-
troller activates an alarm for requesting a response from
the subject within a predetermined period of time. Re-
sponsive to receiving the response from the subject with-
in the predetermined period of time, the controller inhibits
the means for electrically engaging the set of electrodes
to the subject’s skin. Otherwise, responsive to not receiv-
ing the response from the subject within the predeter-
mined period of time, the controller initiates the means
for electrically engaging the set of electrodes to the sub-
ject’s skin.

[0009] In another embodiment, the set of electrodes
comprises a single set of electrodes that is further at least
operable to deliver a therapeutic shock to the subject. In
this embodiment, the controller is further operable to de-
liver the therapeutic shock in response to an analysis of
an ECG signal obtained after the set of electrodes is elec-
trically engaged. In addition, in one embodiment, the set
of electrodes comprises dry therapeutic electrodes with
self-deploying gel that automatically deploys the gel prior
to shock delivery, the therapeutic electrodes being con-
figured for both obtaining of the ECG signal for assess-
ment and shock determination and delivery of the ther-
apeutic shock.

[0010] In a further embodiment, the set of electrodes
comprises a first set of electrodes operable to sense the
ECG signal from the subject and a second set of elec-
trodes operable to deliver a therapeutic shock to the sub-
ject. In this embodiment, the engaging means electrically
engages the first set of electrodes and the second set of
electrodes to the subject’s skin. In addition, the controller
is operable to initiate the means for electrically engaging
(i) the first set of electrodes and (ii) the second set of
electrodes. The controller is further operable to obtain an
ECG signal after the first set of electrodes is electrically
engaged and deliver the therapeutic shock, in response
to an analysis of the ECG signal obtained after the first
set of electrodes is electrically engaged, after the second
set of electrodes is electrically engaged. In one embod-
iment, the first set of electrodes comprises dry non-ad-
hesive sensing electrodes and the second set of elec-
trodes comprise dry therapeutic electrodes with self-de-
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ploying gel that automatically deploys the gel prior to
shock delivery.

[0011] In accordance with another embodiment, the
means for electrically engaging the set of electrodes in-
cludes a mechanism for disposing at least one conduc-
tive portion of each electrode of the set of electrodes
between a non-conductive contact position and a con-
ductive contact position. Responsive to being in the non-
conductive contact position, the at least one electrically
conductive portion of each electrode of the set of elec-
trodes does not physically engage the set of electrodes
for electrical contact to the subject’s skin. In addition,
responsive to being in the conductive contact position,
the at least one electrically conductive portion of each
electrode of the set of electrodes physically engages the
set of electrodes for electrical contact to the subject’'s
skin.

[0012] In yet another embodiment, the WCD further
comprises an alarm module coupled to the controller for
providing the alarm as activated by the controller. The
alarm includes at least one or more of an audible, tactile,
or visible alarm. In addition, the WCD comprises a user
interface coupled to the controller for receiving the re-
sponse from the subject. Furthermore, the WCD com-
prises a wearable garment; wherein the set of electrodes
is disposed on at least one surface of the wearable gar-
ment adjacent the subject’s skin in response to being
worn by the subject. In a still further embodiment, the
WCD comprises a means for communicating to a remote
device, via at least one or more of wireless and wired
communication, an occurrence of a therapeutic shock
delivery with the set of electrodes.

[0013] According to another embodiment, a method of
implementing a wearable cardioverter defibrillator
(WCD) comprises configuring a set of electrodes for
placement on a subject. The set of electrodes are at least
operable to sense an ECG signal from the subject. In
addition, the method comprises configuring at least one
non-invasive physiologic sensor for placement on the
subject, wherein the at least one non-invasive physiolog-
ic sensor comprises one or more of a photoplethysmo-
graphic (PPG) sensor and accelerometer sensor. The
method further comprises monitoring, via a controller, an
output ofthe atleast one non-invasive physiologic sensor
for detecting a change in a health parameter of the sub-
jectbeingindicative of one or more of a change in subject
condition that may be a precursor to potential cardiac
arrhythmia or a simultaneously occurring cardiac arrhyth-
mia. The photoplethysmographic (PPG) sensor is con-
figured to monitor the change in health parameter as a
function of arterial oxygen saturation. The accelerometer
sensor is configured to monitor the change in health pa-
rameter as a function of respiration and a lack of breath-
ing.

[0014] Responsive to detecting the change, the meth-
od includes activating, via the controller, an alarm for
requesting a response from the subject within a prede-
termined period of time, wherein (i) responsive to receiv-
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ing the response from the subject within the predeter-
mined period of time, inhibiting, via the controller, an elec-
trical engagement of the set of electrodes to the subject’s
skin, and (ii) responsive to not receiving the response
from the subject within the predetermined period of time,
initiating, via the controller, a control signal for electrically
engaging the set of electrodes, via an electrical engage-
ment mechanism, to the subject’s skin.

[0015] In one embodiment, the step of configuring the
set of electrodes further includes configuring a single set
of electrodes for being at least operable to deliver a ther-
apeutic shock to the subject, further comprising deliver-
ing the therapeutic shock in response to an analysis of
an ECG signal obtained after the set of electrodes is elec-
trically engaged.

[0016] In another embodiment of the method, the step
of configuring the set of electrodes comprises configuring
afirst set of electrodes operable to sense the ECG signal
from the subject and a second set of electrodes operable
to deliver a therapeutic shock to the subject. In addition,
the step of electrically engaging comprises electrically
engaging the first set of electrodes and the second set
of electrodes to the subject’s skin. Furthermore, initiating
the control signal further comprises for electrically en-
gaging (i) the first set of electrodes and (ii) the second
set of electrodes, for obtaining an ECG signal after the
first set of electrodes is electrically engaged and for de-
livering the therapeutic shock, in response to an analysis
of the ECG signal obtained after the first set of electrodes
is electrically engaged, after the second set of electrodes
is electrically engaged. In one embodiment, the first set
of electrodes comprises dry non-adhesive sensing elec-
trodes and the second set of electrodes comprises dry
therapeutic electrodes with self-deploying gel that auto-
matically deploys the gel prior to shock delivery.

[0017] According to yet another embodiment, the
method comprises electrically engaging the set of elec-
trodes which includes disposing at least one conductive
portion of each electrode of the set of electrodes between
a non-conductive contact position and a conductive con-
tact position. Responsive to being in the non-conductive
contact position, the at least one electrically conductive
portion of each electrode of the set of electrodes does
not physically engage the set of electrodes for electrical
contact to the subject’s skin. In addition, Responsive to
being in the conductive contact position, the at least one
electrically conductive portion of each electrode of the
set of electrodes physically engages the set of electrodes
for electrical contact to the subject’s skin. In a further
embodiment, the set of electrodes comprises dry thera-
peutic electrodes with self-deploying gel that automati-
cally deploys the gel prior to shock delivery, the thera-
peutic electrodes being configured for both obtaining of
the ECG signal for assessment and shock determination
and delivery of the therapeutic shock.

[0018] In a yet another embodiment, the method fur-
ther comprises using an alarm module for providing the
alarm as activated, wherein the alarm includes at least
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one or more of an audible, tactile, or visible alarm. A user
interface is provided for receiving the response from the
subject. In addition, the method further includes dispos-
ing the set of electrodes on at least one surface of a
wearable garment adjacentthe subject’s skininresponse
to being worn by the subject. Still further, the method
includes communicating to a remote device, via at least
one or more of wireless and wired communication, an
occurrence of a therapeutic shock delivery with the set
of electrodes.

[0019] Still further advantages and benefits will be-
come apparent to those of ordinary skill in the art upon
reading and understanding the following detailed de-
scription.

[0020] The embodiments of the present disclosure
may take form in various components and arrangements
of components, and in various steps and arrangements
of steps. Accordingly, the drawings are for purposes of
illustrating the various embodiments and are not to be
construed as limiting the embodiments. In the drawing
figures, like reference numerals refer to like elements. In
addition, it is to be noted that the figures may not be
drawn to scale.

Figures 1A and 1B comprise block diagram views of
a wearable cardioverter defibrillator (WCD) accord-
ing to various embodiments of the present disclo-
sure;

Figure 2 is a perspective image and partial block
diagram view of a WCD according to an embodiment
of the present disclosure;

Figure 3 is a perspective image view of several com-
ponents of the set of electrodes in a WCD according
to various embodiments of the present disclosure;
Figure 4 is a perspective image view of an electronic
control module for the WCD according to an embod-
iment of the present disclosure;

Figure 5 is a front perspective image view of a WCD
with the electronic control module being worn by a
subject according to an embodiment of the present
disclosure;

Figure 6 is a rear perspective image view of a WCD
with the electronic control module being worn by a
subject according to an embodiment of the present
disclosure; and

Figure 7 is a flow diagram view illustrating a method
of implementing a wearable cardioverter defibrillator
(WCD) according to an embodiment of the present
disclosure.

[0021] The embodiments of the presentdisclosure and
the various features and advantageous details thereof
are explained more fully with reference to the non-limiting
examples that are described and/or illustrated in the
drawings and detailed in the following description. It
should be noted that the features illustrated in the draw-
ings are not necessarily drawn to scale, and features of
one embodiment may be employed with other embodi-
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ments as the skilled artisan would recognize, even if not
explicitly stated herein. Descriptions of well-known com-
ponents and processing techniques may be omitted so
as to not unnecessarily obscure the embodiments of the
present disclosure. The examples used herein are in-
tended merely to facilitate an understanding of ways in
which the embodiments of the present may be practiced
and to further enable those of skill in the art to practice
the same. Accordingly, the examples herein should not
be construed as limiting the scope of the embodiments
of the present disclosure, which is defined solely by the
appended claims and applicable law.

[0022] It is understood that the embodiments of the
present disclosure are not limited to the particular meth-
odology, protocols, devices, apparatus, materials, appli-
cations, etc., described herein, as these may vary. It is
also to be understood that the terminology used herein
is used for the purpose of describing particular embodi-
ments only, and is not intended to be limiting in scope of
the embodiments as claimed. It must be noted that as
used herein and in the appended claims, the singular
forms "a," "an," and "the" include plural reference unless
the context clearly dictates otherwise.

[0023] Unless defined otherwise, all technical and sci-
entific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the embodiments of the present disclosure be-
long. Preferred methods, devices, and materials are de-
scribed, although any methods and materials similar or
equivalent to those described herein can be used in the
practice or testing of the embodiments.

[0024] The embodiments of the present disclosure re-
late to non-electrode sensing of a patient parameter that
indicates a potential cardiac problem. The sensing initi-
ates the deployment of electrodes for more detailed di-
agnosis. The benefit of these embodiments is that a pa-
tient does not have to suffer with messy or uncomfortable
electrodes on their skin on a continuous basis, which has
been a significant compliance problem with existing
wearable defibrillators.

[0025] As will be discussed further herein regarding
the WCD of the present disclosure, an initial patient as-
sessment is performed through alternative non-invasive
physiologic sensors such as photoplethysmographic
(PPG) or accerlerometery. Both PPG and accelerome-
ters can be used to detect significant changes in a pa-
tient’s state; PPG is well known to detect arterial oxygen
saturation and accelerometers have been used to detect
respiration. Both are easy to use, inexpensive and non-
invasive. Importantly, both can be made to be comforta-
ble to wear for long periods of time. In particular, PPG
that uses green light and is less sensitive to noise. A
sensor such as these in the WCD would monitor the gen-
eral health of the patient. If a fatal rhythm were to occur,
then the non-invasive sensor would identify this occur-
rence by a significant change in blood O, saturation
(PPG) or lack of breathing (accelerometer). If a change
in the patient’s state was detected, an alarm would alert
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the patient giving the patient an opportunity to stop further
action by the WCD. Lacking a patient response, the ther-
apy electrodes would be applied via an electrically en-
gaging mechanism (e.g., thru exploding gel) and a sub-
sequent analysis of an ECG would take place thru the
then electrically engaged electrodes to determine if a
shockable rhythm was present. In one embodiment, the
need for dry sensing electrodes can be eliminated.
[0026] Stated in a different manner, according to an-
other embodiment of the present disclosure, the method
includes initially monitoring a vital sign other than, or in-
stead of, an ECG. As aresult, the method advantageous-
ly provides for enabling a much more comfortable way
to monitor a health parameter of a person, e.g., contin-
uously monitor a plethsmography signal (or a respiration
rate via an accelerometer, etc.) in a mostly healthy per-
son. The vital sign monitoring doesn’t have to be that
difficult to do because the WCD will be looking for a
healthy signal 99.9% of the time. If the pulse (or respira-
tion or other non-ECG signal) indicates a problem, the
WCD garment sounds an alarm to alert the wearer. If the
wearer does not respond to the alarm, then gel pads (or
other electrical engaging mechanisms) of the wearable
garment are activated (i.e., electrically engaged with the
user’s skin) and only then is the ECG analyzed, where-
upon defibrillation proceeds if needed. In addition, in one
embodiment, the set of electrodes can include two com-
bined ECG monitoring and defibrillation electrodes, each
electrode of the single set being used for both ECG mon-
itoring and defibrillation (i.e., no second set of elec-
trodes). Accordingly, this results in providing a much
more comfortable garment.

[0027] Referring now to Figure 1A, there is shown a
block diagram view of a wearable cardioverter defibrilla-
tor (WCD) 10 according to one embodiment of the
present disclosure. The wearable cardioverter defibrilla-
tor 10 includes a set of electrodes 12 configured for place-
ment on a subject 14 (Figures 5 and 6). The set of elec-
trodes 12 is at least operable to sense an ECG signal
from the subject. As will be discussed herein with refer-
ence to Figure 3, the WCD 10 includes means for elec-
trically engaging 16 the set of electrodes to the subject’s
skin. The WCD 10 further includes at least one non-in-
vasive physiologic sensor, 18 and/or 20, configured for
placement on the subject, wherein the at least one non-
invasive physiologic sensor comprises one or more of a
photoplethysmographic (PPG) sensor 18 and acceler-
ometer sensor 20.

[0028] The WCD 10 further includes a cardioverter de-
fibrillator control module 22 that comprises a controller
24, an alarm 26, a user interface 28, a display 30, and a
power source 32. The control module 22 further provides
and receives various signals between components of the
WCD via signal/power lines, which are generally repre-
sented via reference numeral 34. The control module 22
further includes additional output(s) and/or input(s) 36 as
may be required for a given wearable cardioverter defi-
brillator implementation.
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[0029] The WCD 10 further includes a controller 24
configured to monitor an output of the at least one non-
invasive physiologic sensor, 18 and/or 20, for detecting
a change in a health parameter of the subject. Controller
24 comprises any suitable processor, microcontroller, or
computer for executing the various functions of the em-
bodiments disclosed herein. In particular, one or more
output of non-invasive sensors 18 and/or 20 is monitored
for detecting a change in health parameter of the subject
that is indicative of one or more of a change in subject
condition that may be (i) a precursor to potential cardiac
arrhythmia or (ii) a simultaneously occurring cardiac ar-
rhythmia. Responsive to detecting the change, the con-
troller 24 activates an alarm 26 for requesting a response
from the subject within a predetermined period of time.
Subsequent to activating the alarm 26 and responsive to
receiving the response from the subject within the pre-
determined period of time, the controller 24 inhibits an
activation of the means for electrically engaging 16 the
set of electrodes 12 to the subject’s skin. In addition, sub-
sequent to activating the alarm 26 and responsive to not
receiving the response from the subject within the pre-
determined period of time, the controller 24 initiates the
means for electrically engaging 16 the set of electrodes
12 to the subject’s skin.

[0030] Inthe embodiment illustrated in Figure 1A, the
set of electrodes 12 comprises a single set of two elec-
trodes 38 and 40. Each electrode (38,40) includes a com-
bined electrode for being at least operable to sense an
ECG signal 42 from the subject and further being at least
operable to deliver a therapeutic shock 44 to the subject.
In addition, the controller 24 is further operable to deliver
the therapeutic shock in response to an analysis of an
ECG signal obtained after the set of electrodes is elec-
trically engaged.

[0031] With reference now to Figure 1B, there is shown
a block diagram view of a wearable cardioverter defibril-
lator (WCD) 10 according to another embodiment of the
present disclosure. The embodiment of Figure 1B is sim-
ilar to that of Figure 1A with the following differences.
The set of electrodes 12 comprises a first set of elec-
trodes 46 operable to sense the ECG signal from the
subject and a second set of electrodes 48 operable to
deliver a therapeutic shock to the subject. The first set
of electrodes 46 comprises ECG electrodes 50 and the
second set of electrodes 48 comprises therapeutic shock
electrodes 52. As will be understood further herein, with
at least reference to Figure 3, the engaging means 16
electrically engages the first set of electrodes 46 and the
second set of electrodes 48 to the subject’s skin. In op-
eration, the controller 24 is operable to initiate the means
for electrically engaging 16 (i) the first set of electrodes
46 and (ii) the second set of electrodes 48. The controller
24 is further operable to obtain an ECG signal after the
first set of electrodes 46 is electrically engaged and de-
liver the therapeutic shock, in response to an analysis of
the ECG signal obtained after the first set of electrodes
46 is electrically engaged, after the second set of elec-
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trodes 48 is electrically engaged.

[0032] Turning now to Figure 2, there is shown a per-
spective image and partial block diagram view of a WCD
10 according to an embodiment of the present disclosure.
The embodiment of Figure 2 is similar to that of Figures
1A and 1B with the following differences. WCD 10 in-
cludes a wearable garment 54 which can comprise any
suitable durable fabric and/or material, and of an appro-
priate size, for being worn comfortably by a subject for
extended periods oftime (e.g., ~ 24 hours per day, 7 days
per week). The wearable garment 54 should also com-
prise a washable garment. Accordingly, the wearable
garment 54, and thus the WCD 10, is intended to be worn
mostly all the time, except when bathing. The set of elec-
trodes 12 is incorporated within the wearable garment
54, and in particular, on an inside portion of the garment.
In other words, the set of electrodes is disposed on at
least one surface of the wearable garment adjacent the
subject’s skin in response to being worn by the subject.
The set of electrodes 12 are further removable, as need-
ed, e.g., for replacement and/or for washing of the wear-
able garment 54. When worn by a subject, the set of
electrodes 12 is disposed for being adjacent the subject’'s
skin in preparation for use as disclosed herein, further
according to the requirements of a given cardioverter de-
fibrillation implementation.

[0033] With reference now to Figure 3, a perspective
image view of several components of the set of elec-
trodes 12 in the WCD 10 according to various embodi-
ments of the present disclosure is shown. In one embod-
iment, the set of electrodes 12 comprises a single set of
two electrodes 38,40 (only one electrode 38,40 of the set
is shown in the figure). Each electrode (38,40) includes
acombined electrode for being at least operable to sense
an ECG signal 42 from the subject and further being at
least operable to deliver a therapeutic shock 44 to the
subject. In another embodiment, the set of electrodes 12
comprises a first set of electrodes 46 (only one electrode
50 of the first setis shown in the figure) operable to sense
the ECG signal from the subject and a second set of
electrodes 48 (only one electrode 52 of the second set
is shown in the figure) operable to deliver a therapeutic
shock to the subject.

[0034] With reference still to Figure 3, the set of elec-
trodes 12 include means for electrically engaging 16 the
set of electrodes to the subject’s skin. In one embodi-
ment, the means for electrically engaging 16 the set of
electrodes 12 comprises a self-deploying gel that auto-
matically deploys the gel in response to an activation
signal provided by the controller 24, as discussed herein
above. As shown in Figure 3, in one embodiment, the
self-deploying gel is configured within a plurality of caps
or caplets disposed and arranged for overlying corre-
sponding electrical contact points of a respective elec-
trode. The electrically engaging means 16 thus includes
a mechanism for disposing at least one conductive por-
tion of each electrode of the set of electrodes 12 between
a non-conductive contact position and a conductive con-
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tact position, wherein responsive to being in the non-
conductive contact position, the at least one electrically
conductive portion of each electrode of the set of elec-
trodes does not physically engage the set of electrodes
for electrical contact to the subject’s skin, and wherein
responsive to being in the conductive contact position,
the at least one electrically conductive portion of each
electrode of the set of electrodes physically engages the
set of electrodes for electrical contact to the subject’s
skin. Other implementations of a mechanism for electri-
cally engaging the set of electrodes to the subject’s skin
are contemplated, for example, including a fluid or pres-
surized bladder arrangement for deploying the elec-
trodes for electrical contact to the subject’s skin.

[0035] In one embodiment, the set of electrodes 12
comprises dry therapeutic electrodes with self-deploying
gel that automatically deploys the gel prior to shock de-
livery, the therapeutic electrodes being configured for
both obtaining of the ECG signal for assessment and
shock determination and delivery of the therapeutic
shock. In another embodiment, the first set of electrodes
46 comprises dry non-adhesive sensing electrodes and
the second set of electrodes 48 comprise dry therapeutic
electrodes with self-deploying gel that automatically de-
ploys the gel prior to shock delivery.

[0036] With reference now to Figure 4, a perspective
image view of an electronic control module 22, also re-
ferred to as a cardioverter defibrillator control module,
for the WCD 10 according to an embodiment of the
present disclosure is shown. The electronic control mod-
ule 22 is configured for being worn by the subject, for
example, being clipped to a belt, supported via a shoulder
strap, or other suitable method. Also, with reference to
Figures 1A and 1B, the WCD 10 includes an alarm mod-
ule 26 coupled to the controller 24 for providing the alarm
as activated by the controller. The alarm includes at least
one or more of an audible, tactile, or visible alarm. In
addition, the electronic control module 22 includes a user
interface 28 coupled to the controller 24 for receiving the
response from the subject. In one embodiment, the user
interface 28 comprises a reset button. In another embod-
iment, the user interface 28 can comprise a touch screen
display. Other forms of user interface are also contem-
plated, such as a voice command interface. Still further,
the electronic control module 22 includes a means for
communicating 56 to a remote device (not shown), via
at least one or more of wireless and wired communica-
tion, an occurrence of a therapeutic shock delivery with
the set of electrodes. The communicating means 56 (Fig-
ure 4) can comprise any suitable transmitter/receiver
(Tx/Rx) coupled to controller 24 (Figures 1A and 1B), for
implementing a desired communication to/from a remote
device (not shown). Such a desired communication may
include an emergency type interface or similar for com-
municating with emergency medical professionals.
[0037] Turning now to Figure 5, a front perspective im-
age view of a WCD 10 with the electronic control module
22 being worn by a subject 14 according to an embodi-
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ment of the present disclosure is shown. In this illustra-
tion, the electronic control module 22 is worn by attaching
the module to the subject’s belt. Figure 6 shows a rear
perspective image view of the WCD 10 with the electronic
control module 22 being worn by a subject 14. In addition,
the set of electrodes 12 is illustrated via dashed lines,
indicative of being on an inside surface of the wearable
garment 54 and adjacent to the subject’s skin. Other com-
ponents (e.g., electrodes, wires, sensors, etc.) are also
illustrated in dashed lines.

[0038] With reference now to Figure 7, a flow diagram
view illustrating a method 60 of implementing a wearable
cardioverter defibrillator (WCD) according to an embod-
iment of the present disclosure shall be described. Upon
initialization at start (Step 62), the method begins (Step
64) with configuring a set of electrodes for placement on
a subject, wherein the set of electrodes is at least oper-
able to sense an ECG signal. The method continues
(Step 66) with configuring at least one non-invasive phys-
iologic sensor for placement on the subject, via wearing
or other suitable comfortable manner. In a next step, the
method includes monitoring an output of the at least one
non-invasive physiologic sensor for detecting a change
in a health parameter of the subject (Step 68). The meth-
od proceeds with a query of whether or not a change
beendetected (Step 70). If no change has been detected,
then the method loops back to monitoring the output of
the at least one non-invasive physiologic sensor (Step
68). However, if a change has been detected, the method
proceeds by activating an alarm signifying a request for
a user response within a predetermined period of time
(Step 72). The method proceeds with a query of whether
NO user response has been received within the prede-
termined period of time (Step 74). Responsive to a user
response being received within the period of time, the
method proceeds by inhibiting an electrical engagement
of the set of electrodes (Step 76) and subsequently loop-
ing back to monitoring the output of the at least one non-
invasive physiologic sensor (Step 68). However, if NO
response a change has been detected, the method pro-
ceeds with electrically engaging the set of electrodes
(Step 78). Subsequent to electrically engaging the set of
electrodes, the method proceeds (Step 80) with ECG and
shock delivery fordefibrillation and cardioversion, as nec-
essary, for the given situation.

[0039] Although only a few exemplary embodiments
have been described in detail above, those skilled in the
art will readily appreciate that many modifications are
possible in the exemplary embodiments without materi-
ally departing from the novel teachings and advantages
of the embodiments of the present disclosure. For exam-
ple, actual placement of the electrodes and sensors
(PPG and accelerometers as well as therapeutic and
sensing electrodes) is not limited to that which is shown
in the figures and described in the text herein. The em-
bodiments of the present disclosure also cover imple-
mentations where the sensors are actually placed in op-
timal locations for a given WCD application. For example,
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the PPG/accelerometer sensor may be on the wrist of a
patient or worn around the neck (like a pendant) or em-
bedded in the garmentor placed in another location. Also,
the active (i.e., shocking/theraputic electrodes) need to
be in a suitable configuration that covers the heart, e.g.,
one onthe back (posterior) and one on the front (anterior).
In one embodiment, one active electrode could be locat-
ed on a belt portion of a garment that comes around the
front of the patient, so that the therapy to the heart is
applied between the active electrodes. Other electrode
configurations may be possible for use in the WCD. Ac-
cordingly, all such modifications are intended to be in-
cluded within the scope of the embodiments of the
present disclosure as defined in the following claims. In
the claims, means-plus-function clauses are intended to
cover the structures described herein as performing the
recited function and not only structural equivalents, but
also equivalent structures.

[0040] In addition, any reference signs placed in pa-
rentheses in one or more claims shall not be construed
as limiting the claims. The word "comprising" and "com-
prises," and the like, does not exclude the presence of
elements or steps other than those listed in any claim or
the specification as a whole. The singular reference of
an element does not exclude the pluralreferences of such
elements and vice-versa. One or more of the embodi-
ments may be implemented by means of hardware com-
prising several distinct elements, and/or by means of a
suitably programmed computer. In a device claim enu-
merating several means, several of these means may be
embodied by one and the same item of hardware. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to an advan-
tage.

Claims

1. A wearable cardioverter defibrillator (WCD) (10)
comprising:

a setofelectrodes (12) configured for placement
on a subject (14), the set of electrodes (12) at
least operable to sense an ECG signal from the
subject;

means for electrically engaging (16) the set of
electrodes (12) to the subject’s skin;

at least one non-invasive physiologic sensor
(18,20) configured for placement on the subject,
wherein the at least one non-invasive physio-
logic sensor (18,20) comprises one or more of
a photoplethysmographic (PPG) sensor (18)
and accelerometer sensor (20); and

a controller (24) configured to monitor an output
of said at least one non-invasive physiologic
sensor (18,20) for detecting a change in a health
parameter of the subject (14) being indicative of
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one or more of a change in subject condition that
may be a precursor to potential cardiac arrhyth-
mia or a simultaneously occurring cardiac ar-
rhythmia, wherein responsive to detecting the
change, said controller (24) is adapted to acti-
vate an alarm (26) for requesting a response
from the subject within a predetermined period
of time, wherein (i) responsive to receiving the
response from the subject within the predeter-
mined period of time, said controller (24) is
adapted to inhibit the means for electrically en-
gaging (16) the set of electrodes (12) to the sub-
ject’s skin, and (ii) responsive to not receiving
the response from the subject within the prede-
termined period of time, said controller (24) is
adapted to initiate the means for electrically en-
gaging (16) the set of electrodes (12) to the sub-
ject’s skin, wherein the set of electrodes (12)
comprises a first set of electrodes (46) operable
to sense the ECG signal from the subject and a
second set of electrodes (48) operable to deliver
a therapeutic shock to the subject,

wherein the engaging means (16) is adapted to
electrically engage the first set of electrodes (46)
and the second set of electrodes (48) to the sub-
ject’s skin, and

wherein the controller (24) is operable to initiate
the means for electrically engaging (16) (i) the
first set of electrodes (46) and (ii) the second set
of electrodes (48), the controller (24) further op-
erable to obtain an ECG signal after the first set
of electrodes (46) is electrically engaged and
deliver the therapeutic shock, in response to an
analysis of the ECG signal obtained after the
first set of electrodes (46) is electrically en-
gaged, after the second set of electrodes (48)
is electrically engaged.

The WCD (10) of claim 1, wherein the means for
electrically engaging (16) the set of electrodes (12)
includes a mechanism for disposing atleastone con-
ductive portion of each electrode of the set of elec-
trodes (12) between a non-conductive contact posi-
tion and a conductive contact position, wherein re-
sponsive to being in the non-conductive contact po-
sition, the at least one electrically conductive portion
of each electrode of the set of electrodes (12) does
not physically engage the set of electrodes (12) for
electrical contact to the subject’s skin, and wherein
responsive to being in the conductive contact posi-
tion, the at least one electrically conductive portion
of each electrode of the set of electrodes (12) phys-
ically engages the set of electrodes (12) for electrical
contact to the subject’s skin.

The WCD (10) of claim 1, further wherein the first
set of electrodes (46) comprises dry non-adhesive
sensing electrodes and the second set of electrodes
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(48) comprise dry therapeutic electrodes with self-
deploying gel that automatically deploys the gel prior
to shock delivery.

The WCD (10) of claim 1, further comprising:

an alarm module (26) coupled to the controller
(24) for providing the alarm as activated by the
controller, wherein the alarm includes at least
one or more of an audible, tactile, or visible
alarm; and

a user interface (28) coupled to the controller
(24) for receiving the response from the subject.

The WCD (10) of claim 1, further comprising:

a wearable garment (54), wherein the set of elec-
trodes (12) is disposed on at least one surface of the
wearable garment (54) adjacent the subject’s skin in
response to being worn by the subject (14).

The WCD (10) of claim 1, further comprising:
means for communicating (56) to a remote device,
via at least one or more of wireless and wired com-
munication, an occurrence of a therapeutic shock
delivery with the set of electrodes.

The WCD (10) of claim 1, wherein the photoplethys-
mographic (PPG) sensor (18) is configured to mon-
itor the change in health parameter as a function of
arterial oxygen saturation, and wherein the acceler-
ometer sensor (20) is configured to monitor the
change in health parameter as a function of respira-
tion and a lack of breathing.

A method (60) of implementing a wearable cardio-
verter defibrillator (WCD) comprising:

configuring a set of electrodes for placement on
a subject, the set of electrodes at least operable
to sense an ECG signal from the subject (Step
64);

configuring at least one non-invasive physiolog-
ic sensor for placement on the subject, wherein
the atleast one non-invasive physiologic sensor
comprises one or more of a photoplethysmo-
graphic (PPG) sensor and accelerometer sen-
sor (Step 66); and

monitoring, via a controller, an output of said at
least one non-invasive physiologic sensor for
detecting a change in a health parameter (Step
68) of the subject being indicative of one or more
of a change in subject condition that may be a
precursor to potential cardiac arrhythmia or a
simultaneously occurring cardiac arrhythmia,
wherein responsive to detecting the change, ac-
tivating, via the controller, an alarm (Step 72) for
requesting a response from the subject within a
predetermined period of time, wherein (i) re-
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sponsive toreceiving the response from the sub-
ject within the predetermined period of time, in-
hibiting (Step 76), via the controller, an electrical
engagement of the set of electrodes to the sub-
ject’s skin, and (ii) responsive to not receiving
the response from the subject within the prede-
termined period of time, initiating (Step 78), via
the controller, a control signal for electrically en-
gaging the set of electrodes, via an electrical
engagement mechanism, to the subject’s skin,
configuring the set of electrodes (Step 64) com-
prises configuring a first set of electrodes oper-
able to sense the ECG signal from the subject
and a second set of electrodes operable to de-
liver a therapeutic shock to the subject,
wherein electrically engaging (Step 78) compris-
es electrically engaging thefirst set of electrodes
and the second set of electrodes to the subject’s
skin, and

wherein initiating the control signal for electrical-
ly engaging the set of electrodes further com-
prises initiating a control signal for (i) electrically
engaging the first set of electrodes for obtaining
an ECG signal and (ii) electrically engaging the
second set of electrodes for delivering the ther-
apeutic shock, in response to an analysis of the
ECG signal obtained after the first set of elec-
trodes is electrically engaged, after the second
set of electrodes is electrically engaged.

The method (60) of claim 8, wherein electrically en-
gaging (Step 78) the set of electrodes includes dis-
posing at least one conductive portion of each elec-
trode of the set of electrodes between a non-con-
ductive contact position and a conductive contact
position, wherein responsive to being in the non-con-
ductive contact position, the at least one electrically
conductive portion of each electrode of the set of
electrodes does not physically engage the set of
electrodes for electrical contact to the subject’s skin,
and wherein responsive to being in the conductive
contact position, the at least one electrically conduc-
tive portion of each electrode of the set of electrodes
physically engages the set of electrodes for electrical
contact to the subject’s skin.

The method (60) of claim 8, further wherein the first
set of electrodes comprises dry non-adhesive sens-
ing electrodes and the second set of electrodes com-
prises dry therapeutic electrodes with self-deploying
gel that automatically deploys the gel prior to shock
delivery.

The method (60) of claim 8, further comprising:
providing an alarm module for providing the

alarm as activated, wherein the alarm includes
at least one or more of an audible, tactile, or
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12.

13.

14.

visible alarm; and
providing a user interface for receiving the re-
sponse from the subject.

The method (60) of claim 8, further comprising:
disposing the set of electrodes on at least one sur-
face of a wearable garment adjacent the subject’s
skin in response to being worn by the subject.

The method (60) of claim 8, further comprising:
communicating to a remote device, via at least one
or more of wireless and wired communication, an
occurrence of a therapeutic shock delivery with the
set of electrodes.

The method (60) of claim 8, wherein the photop-
lethysmographic (PPG) sensor is configured to mon-
itor the change in health parameter as a function of
arterial oxygen saturation, and wherein the acceler-
ometer sensor is configured to monitor the change
in health parameter as a function of respiration and
a lack of breathing.

Patentanspriiche

1.

Tragbarer Cardioverter-Defibrillator (WCD) (10),
umfassend:

einen Satz Elektroden (12), die zur Platzierung
an einem Subjekt (14) konfiguriert sind, wobei
der Satz Elektroden (12) mindestens funktions-
bereit ist, ein EKG-Signal von dem Subjekt zu
messen;

ein Mittel zum elektrischen Anlegen (16) des
Satzes Elektroden (12) an die Haut des Sub-
jekts;

mindestens einen nichtinvasiven physiologi-
schen Sensor (18,20), der zur Platzierung an
dem Subjekt konfiguriert ist, wobei der mindes-
tens eine nichtinvasive physiologische Sensor
(18,20) einen oder mehrere eines photoplethys-
mographischen (PPG) Sensors (18) und eines
Beschleunigungsmesser-Sensors  (20) um-
fasst; und

eine Steuerung (24), die konfiguriert ist, eine
Ausgabe des mindestens einen nichtinvasiven
physiologischen Sensors (18,20) zum Erfassen
einer Veranderung eines Gesundheitsparame-
ters des Subjekts (14), indikativ fir eine oder
mehrere einer Veranderung eines Subjektzu-
stands, die eine Vorstufe flir eine potentielle kar-
diale Arrhythmie oder eine gleichzeitig auftre-
tende kardiale Arrhythmie sein kann, zu Uber-
wachen, wobei die Steuerung (24) angepasst
ist, in Reaktion auf das Erfassen der Verdnde-
rung einen Alarm (26) zum Anfordern einer Re-
aktion von dem Subijekt innerhalb eines vorge-
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gebenen Zeitraums zu aktivieren, wobei (i) die
Steuerung (24) angepasst ist, in Reaktion auf
das Empfangen der Reaktion von dem Subjekt
innerhalb des vorgegebenen Zeitraums das Mit-
tel zum elektrischen Anlegen (16) des Satzes
Elektroden (12) an die Haut des Subjekts zu in-
hibieren, und (ii) die Steuerung (24) angepasst
ist, in Reaktion auf das Nichtempfangen der Re-
aktion von dem Subjekt innerhalb des vorgege-
benen Zeitraums das Mittel zum elektrischen
Anlegen (16) des Satzes Elektroden (12) an die
Haut des Subjekts zu initiieren,

wobei der Satz Elekiroden (12) einen ersten
Satz Elektroden (46), die funktionsbereit sind,
das EKG-Signal von dem Subjekt zu messen,
und einen zweiten Satz Elektroden (48), die
funktionsbereit sind, dem Subjekt einen thera-
peutischen Schock zu verabreichen, umfasst,
wobei das Anlegemittel (16) angepasst ist, den
ersten Satz Elektroden (46) und den zweiten
Satz Elektroden (48) an die Haut des Subjekts
elektrisch anzulegen, und

wobei die Steuerung (24) funktionsbereitist, das
Mittel zum elektrischen Anlegen (16) (i) des ers-
ten Satzes Elektroden (46) und (ii) des zweiten
Satzes Elektroden (48) zu initiieren, wobei die
Steuerung (24) weiter funktionsbereit ist, nach
dem elektrischen Anlegen des ersten Satzes
Elektroden (46) ein EKG-Signal zu erhalten und
in Reaktion auf eine Analyse des EKG-Signals,
das nach dem elektrischen Anlegen des ersten
Satzes Elektroden (46) erhalten worden ist,
nach dem elekirischen Anlegen des zweiten
Satzes Elektroden (48) den therapeutischen
Schock zu verabreichen.

WCD (10) nach Anspruch 1, wobei das Mittel zum
elektrischen Anlegen (16) des Satzes Elektroden
(12) einen Mechanismus zum Anordnen mindestens
eines leitfahigen Abschnitts jeder Elektrode des Sat-
zes Elektroden (12) zwischen einer nichtleitenden
Kontaktposition und einer leitenden Kontaktposition
einschlie3t, wobei der mindestens eine elektrisch lei-
tende Abschnitt jeder Elektrode des Satzes Elektro-
den (12) in Reaktion darauf, dass er sich in der nicht-
leitenden Kontaktposition befindet, den Satz Elek-
troden (12) fir einen elektrischen Kontakt mit der
Haut des Subjekts nicht physisch anlegt, und wobei
der mindestens eine elektrisch leitende Abschnitt je-
der Elektrode des Satzes Elektroden (12) in Reakti-
on darauf, dass er sich in der leitenden Kontaktpo-
sition befindet, den Satz Elektroden (12) fir einen
elektrischen Kontakt mit der Haut des Subjekts phy-
sisch anlegt.

WCD (10) nach Anspruch 1, wobei weiter der erste
Satz Elektroden (46) trockene nichtklebende Mess-
elektroden umfasst und der zweite Satz Elektroden
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(48) trockene therapeutische Elektroden mit eigen-
standiger Gelabgabe, die das Gel vor der Verabrei-
chung des Schocks automatisch abgeben, umfasst.

4. WCD (10) nach Anspruch 1, weiter umfassend:

ein Alarmmodul (26), das mitder Steuerung (24)
zum Bereitstellen des Alarms wie durch die
Steuerung aktiviert verbunden ist, wobei der
Alarm mindestens einen oder mehrere eines
horbaren, fiihlbaren oder sichtbaren Alarms ein-
schlief3t; und

eine Benutzeroberflache (28), die mit der Steu-
erung (24) zum Empfangen der Reaktion von
dem Subjekt verbunden ist.

WCD (10) nach Anspruch 1, weiter umfassend:

ein tragbares Kleidungsstlck (54), wobei der Satz
Elektroden (12) auf mindestens einer Oberflache
des tragbaren Kleidungsstlicks (54) angrenzend an
die Haut des Subjekts in Reaktion auf das Getragen-
werden von dem Subjekt (14) angeordnet ist.

WCD (10) nach Anspruch 1, weiter umfassend:

ein Mittel zum Ubermitteln (56) eines Eintretens der
Verabreichung eines therapeutischen Schocks mit
dem Satz Elektroden an eine ferngesteuerte Vorrich-
tung mittels mindestens einer oder mehrerer einer
drahtlosen und einer drahtgebundenen Ubermitt-
lung.

WCD (10) nach Anspruch 1, wobei der photoplethys-
mographische (PPG) Sensor (18) konfiguriert ist, die
Veranderung eines Gesundheitsparameters als
Funktion der arteriellen Sauerstoffsattigung zu tber-
wachen, und wobei der Beschleunigungsmesser-
Sensor (20) konfiguriert ist, die Veranderung eines
Gesundheitsparameters als Funktion der Atmung
und eines Fehlens der Atmung zu Uberwachen.

Verfahren (60) zum Implementieren eines tragbaren
Cardioverter-Defibrillators (WCD), umfassend:

Konfigurieren eines Satzes Elektroden zur Plat-
zierung an einem Subjekt, wobei der Satz Elek-
troden mindestens funktionsbereit ist, ein EKG-
Signal von dem Subjekt zu messen (Schritt 64);
Konfigurieren mindestens eines nichtinvasiven
physiologischen Sensors zur Platzierung an
dem Subjekt, wobei der mindestens eine
nichtinvasive physiologische Sensor einen oder
mehrere eines photoplethysmographischen
(PPG) Sensors und eines Beschleunigungs-
messer-Sensors umfasst (Schritt 66); und

Uberwachen, mittels einer Steuerung, einer
Ausgabe des mindestens einen nichtinvasiven
physiologischen Sensors zum Erfassen einer
Veranderung eines Gesundheitsparameters
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(Schritt 68) des Subjekts, indikativ fir eine oder
mehrere einer Veranderung eines Subjektzu-
stands, die eine Vorstufe flir eine potentielle kar-
diale Arrhythmie oder eine gleichzeitig auftre-
tende kardiale Arrhythmie sein kann, wobei,
Uber die Steuerung, in Reaktion auf das Erfas-
sen der Anderung ein Alarm aktiviert wird
(Schritt 72) zum Anfordern einer Reaktion von
dem Subjekt innerhalb eines vorgegebenen
Zeitraums, wobei (i), Uber die Steuerung, in Re-
aktion auf das Empfangen der Reaktion von
dem Subjekt innerhalb eines vorgegebenen
Zeitraums ein elektrisches Anlegen des Satzes
Elektroden an die Haut des Subjekts inhibiert
wird (Schritt 76) und (ii), Gber die Steuerung, in
Reaktion auf das Nichtempfangen der Reaktion
von dem Subjekt innerhalb des vorgegebenen
Zeitraums ein Steuerungssignal initiiert wird
(Schritt 78) zum elektrischen Anlegen des Sat-
zes Elektroden an die Haut des Subjekts mittels
eines elektrischen Anlegemechanismus,
Konfigurieren des Satzes Elektroden (Schritt
64), das das Konfigurieren eines ersten Satzes
Elektroden, die funktionsbereit sind, das EKG-
Signal von dem Subjekt zu messen, und eines
zweiten Satzes Elektroden, die funktionsbereit
sind, dem Subjekt einen therapeutischen
Schock zu verabreichen, umfasst,

wobei das elektrischen Anlegen (Schritt 78) das
elektrische Anlegen des ersten Satzes Elektro-
den und des zweiten Satzes Elektroden an die
Haut des Subjekts umfasst und

wobei das Initialisieren des Steuerungssignals
zum elektrischen Anlegen des ersten Satzes
Elektroden weiter das Initialisieren eines Steu-
erungssignals (i) zum elektrischen Anlegen des
ersten Satzes Elektroden zum Erhalten eines
EKG-Signals und (ii) zum elektrischen Anlegen
des zweiten Satzes Elektroden zum Verabrei-
chen des therapeutischen Schocks in Reaktion
auf eine Analyse des EKG-Signals, das nach
dem elektrischen Anlegen des ersten Satzes
Elektroden erhalten worden ist, nach dem elek-
trischen Anlegen des zweiten Satzes Elektro-
den, umfasst.

Verfahren (60) nach Anspruch 8, wobei das elekiri-
sche Anlegen (Schritt 78) des Satzes Elektroden das
Anordnen mindestens eines leitfahigen Abschnitts
jeder Elektrode des Satzes Elektroden zwischen ei-
ner nichtleitenden Kontaktposition und einer leiten-
den Kontaktposition einschlief3t, wobei der mindes-
tens eine elektrisch leitende Abschnitt jeder Elektro-
de des Satzes Elektroden in Reaktion darauf, dass
er sich in der nichtleitenden Kontaktposition befin-
det, den Satz Elektroden fiir einen elektrischen Kon-
takt mit der Haut des Subjekts nicht physisch anlegt
und wobei der mindestens eine elektrisch leitende
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10.

1.

12.

13.

14.

Abschnitt jeder Elektrode des Satzes Elektroden in
Reaktion darauf, dass er sich in der leitenden Kon-
taktposition befindet, den Satz Elektroden fiir einen
elektrischen Kontakt mit der Haut des Subjekts phy-
sisch anlegt.

Verfahren (60) nach Anspruch 8, wobei weiter der
erste Satz Elektroden trockene nichtklebende Mes-
selektroden umfasst und der zweite Satz Elektroden
trockene therapeutische Elektroden mit eigenstan-
diger Gelabgabe, die das Gel vor der Verabreichung
des Schocks automatisch abgeben, umfasst.

Verfahren (60) nach Anspruch 8, weiter umfassend:

Bereitstellen eines Alarmmoduls zum Bereit-
stellen des Alarms wie aktiviert, wobei der Alarm
mindestens einen oder mehrere eines horbaren,
flihlbaren oder sichtbaren Alarms einschlief3t;
und

Bereitstellen einer Benutzeroberfliche zum
Empfangen der Reaktion von dem Subjekt.

Verfahren (60) nach Anspruch 8, weiter umfassend:
Anordnen des Satzes Elektroden auf mindestens ei-
ner Oberflache eines tragbaren Kleidungsstiicks an-
grenzend an die Haut des Subjekts in Reaktion auf
das Getragenwerden von dem Subjekt.

Verfahren (60) nach Anspruch 8, weiter umfassend:
Ubermitteln eines Eintretens der Verabreichung ei-
nes therapeutischen Schocks mit dem Satz Elektro-
den an eine ferngesteuerte Vorrichtung mittels min-
destens einer oder mehrerer einer drahtlosen und
drahtgebundenen Ubermittiung.

Verfahren (60) nach Anspruch 8,wobei der photo-
plethysmographische (PPG) Sensor konfiguriert ist,
die Verénderung eines Gesundheitsparameters als
Funktion der arteriellen Sauerstoffsattigung zu tber-
wachen, und wobei der Beschleunigungsmesser-
Sensor konfiguriert ist, die Verdnderung eines Ge-
sundheitsparameters als Funktion der Atmung und
eines Fehlens der Atmung zu Uberwachen.

Revendications

1.

Défibrillateur
comprenant :

cardiaque portable (WCD) (10)

un ensemble d’électrodes (12) configuré pour
étre placé sur un sujet (14), 'ensemble d’élec-
trodes (12) étant au moins opérationnel pour dé-
tecter un signal ECG provenant du sujet ;

des moyens pour mettre en prise électriquement
(16) 'ensemble d’électrodes (12) sur la peau du
sujet ;
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au moins un capteur physiologique non-invasif
(18,20) configuré pour étre placé sur le sujet,
dans lequel le au moins un capteur physiologi-
que non-invasif (18,20) comprend un ou plu-
sieurs capteurs parmi un capteur photopléthys-
mographique (PPG) (18) et capteur accéléro-
métre (20) ; et

un dispositif de commande (24) configuré pour
surveiller une sortie dudit au moins un capteur
physiologique non-invasif (18, 20) pour détecter
un changement d’un parametre de santé du su-
jet (14) indiquant un ou plusieurs changements
d’une condition de sujet qui peut étre un précur-
seur d’arythmie cardiaque potentielle ou une
arythmie cardiaque se produisant simultané-
ment, dans lequel, en réponse a une détection
du changement, ledit dispositif de commande
(24) est adapté pour activer une alarme (26)
pour demander une réponse du sujet dans une
période de temps prédéterminée, dans lequel
(i) en réponse a une réception de la réponse du
sujet dans la période de temps prédéterminée,
ledit dispositif de commande (24) est adapté
pour inhiber les moyens pour mettre en prise
électriguement (16) I'ensemble d'électrodes
(12) sur la peau du sujet, et (ii) en réponse a la
non-réception de la réponse du sujet dans la
période de temps prédéterminée, ledit dispositif
de commande (24) est adapté pour déclencher
les moyens pour mettre en prise électriquement
(16) 'ensemble d’électrodes (12) sur la peau du
sujet,

dans lequel 'ensemble d’électrodes (12) com-
prend un premier ensemble d’électrodes (46)
opérationnel pour détecter le signal ECG prove-
nant du sujet et un second ensemble d’électro-
des (48) opérationnel pour délivrer un choc thé-
rapeutique au sujet,

dans lequel les moyens de mise en prise (16)
sont adaptés pour mettre en prise électrique-
ment le premier ensemble d’électrodes (46) et
le second ensemble d’électrodes (48) sur la
peau du sujet, et

dans lequel le dispositif de commande (24) est
opérationnel pour déclencher les moyens pour
mettre en prise électriquement (16) (i) le premier
ensemble d’électrodes (46) et (ii) le second en-
semble d’électrodes (48), le dispositif de com-
mande (24) étant en outre opérationnel pour ob-
tenir un signal ECG aprés que la mise en prise
électrique du premier ensemble d’électrodes
(46) et délivrer le choc thérapeutique, en répon-
se a une analyse du signal ECG obtenu aprés
la mise en prise électrique du premier ensemble
d’électrodes (46), aprés la mise en prise électri-
que du second ensemble d’électrodes (48).

2. WCD (10) selon la revendication 1, dans lequel les
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moyens pour mettre en prise électriquement (16)
I’ensemble d’électrodes (12) incluent un mécanisme
pour disposer au moins une partie conductrice de
chaque électrode de I'ensemble d’électrodes (12)
entre une position de contact non-conductrice etune
position de contact conductrice, dans lequel en ré-
ponse au fait d’étre dans la position de contact non-
conductrice, la au moins une partie électriquement
conductrice de chaque électrode de I'ensemble
d’électrodes (12) ne vient pas physiquement en prise
avec I'ensemble d’électrodes (12) pour un contact
électrique avec la peau du sujet, dans lequel en ré-
ponse au fait d’étre a la position de contact conduc-
trice, la au moins une partie électriquement conduc-
trice de chaque électrode de 'ensemble d’électrodes
(12) met physiquement en prise I'ensemble d’élec-
trodes (12) pour un contact électrique avec la peau
du sujet.

WCD (10) selon la revendication 1, dans lequel en
outre le premier ensemble d’électrodes (46) com-
prend des électrodes de détection non-adhésives
séches et le second ensemble d’électrodes (48)
comprend des électrodes thérapeutiques séches
avecun gel adéploiement automatique qui déploient
automatiquement le gel avantd’administrer un choc.

WCD (10) selon la revendication 1, comprenant en
outre :

un module d’alarme (26) couplé au dispositif de
commande (24) pour produire l'alarme lors-
qu’activé par le dispositif de commande, dans
lequel 'alarme inclut au moins une ou plusieurs
parmi une alarme sonore, tactile ou visible ; et
une interface utilisateur (28) couplée au dispo-
sitif de commande (24) pour recevoir la réponse
du sujet.

WCD (10) selon la revendication 1, comprenant en
outre :

un vétement pouvant étre porté (54), 'ensemble
d’électrodes (12) étant disposé sur au moins une
surface du vétement pouvant étre porté (54) a proxi-
mité adjacente de la peau du sujet en réponse au
fait d’étre porté par le sujet (14).

WCD (10) selon la revendication 1, comprenant en
outre :

des moyens pour communiquer (56) a un dispositif
a distance, via au moins une ou plusieurs parmi une
communication sans fil et filaire, la survenue d’une
administration de choc thérapeutique al’aide de I'en-
semble d’électrodes.

WCD (10) selon la revendication 1, dans lequel le
capteur photopléthysmographique (PPG) (18) est
configuré pour surveiller le changement d’'un para-
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métre de santé en fonction d’une saturation artérielle
enoxygeéne, etdans lequel le capteur accéléromeétre
(20) est configuré pour surveiller le changement de
parametre de santé en fonction d’une respiration et
d’un manque de souffle.

Procédé (60) de mise en oeuvre d’'un défibrillateur
cardiaque portable (WCD) comprenant les étapes
consistant a :

configurer un ensemble d’électrodes pour une
mise en place sur un sujet, 'ensemble d’élec-
trodes étant au moins opérationnel pour détec-
ter un signal ECG provenant du sujet (Etape
64) ;

configurer au moins un capteur physiologique
non-invasif pour une mise en place sur le sujet,
dans lequel le au moins un capteur physiologi-
que non-invasif comprend un ou plusieurs cap-
teurs parmi un capteur photopléthysmographi-
que (PPG) et un capteur accélérométre (Etape
66) ; et

surveiller, via un dispositif de commande, une
sortie dudit au moins un capteur physiologique
non-invasif pour détecter un changement d’'un
paramétre de santé (étape 68) du sujetindiquant
un ou plusieurs changements d’'une condition
de sujet qui peut étre un précurseur d’'une aryth-
mie cardiaque potentielle ou une arythmie car-
diaque se produisant simultanément, dans le-
quel, en réponse a une détection du change-
ment, activer, via le dispositif de commande, une
alarme (Etape 72) pour demander une réponse
du sujet dans une période de temps prédéter-
minée, dans lequel (i) en réponse a une récep-
tion de la réponse du sujet dans la période de
temps prédéterminée, inhiber (Etape 76), via le
dispositif de commande, une mise en prise élec-
trique de 'ensemble d’électrodes sur la peau du
sujet, et (ii) en réponse a la non-réception de la
réponse du sujet dans les la période de temps
prédéterminée, déclencher (Etape 78), via le
dispositif de commande, un signal de comman-
de pour mettre en prise électriquement'ensem-
ble d’électrodes, via un mécanisme de mise en
prise électrique, sur la peau du sujet,

la configuration de 'ensemble d’électrodes (Eta-
pe 64) comprend la configuration d’'un premier
ensemble d’électrodes opérationnel pour détec-
ter le signal ECG provenant du sujet et d’'un se-
cond ensemble d’électrodes opérationnel pour
délivrer un choc thérapeutique au sujet,

dans lequel une mise en prise électrique (Etape
78) comprend une mise en prise électrique du
premier ensemble d’électrodes et du second en-
semble d’électrodes sur la peau du sujet, et
danslequel le déclenchement du signal de com-
mande pour mettre en prise électriquementl’en-
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semble d’électrodes comprend en outre le dé-
clenchement d’un signal de commande pour (i)
mettre en prise électriquement le premier en-
semble d’électrodes pour obtenir un signal ECG
et (ii) mettre en prise électriquement le second
ensemble d’électrodes pour délivrer le choc thé-
rapeutique, en réponse a une analyse du signal
ECG obtenu aprés la mise en prise électrique
du premier ensemble d’électrodes, aprés la mi-
se en prise électrique du second ensemble
d’électrodes.

Procédé (60) selon la revendication 8, dans lequel
la mise en prise électrique (Etape 78) de I'ensemble
d’électrodes inclut de disposer au moins une partie
conductrice de chaque électrode de I'ensemble
d’électrodes entre une position de contact non-con-
ductrice et une position de contact conductrice, dans
lequel en réponse au fait d’étre dans la position de
contactnon-conductrice, la au moins une partie élec-
triquement conductrice de chaque électrode de I'en-
semble d’électrodes ne met pas physiquement en
prise 'ensemble d’électrodes pour un contact élec-
trique avec la peau du sujet, et dans lequel en ré-
ponse au fait d’étre dans la position de contact con-
ductrice, la au moins une partie électriquement con-
ductrice de chaque électrode de I'ensemble d’élec-
trodes met physiquementen prise I'ensemble d’élec-
trodes pour un contact électrique avec la peau du
sujet.

Procédé (60) selon la revendication 8, dans lequel
le premier ensemble d’électrodes comprend des
électrodes de détection non-adhésives séches et le
second ensemble d’électrodes comprend des élec-
trodes thérapeutiques seéches avec un gel a déploie-
ment automatique qui déploient automatiquement le
gel avant d’administrer un choc.

Procédé (60) selon la revendication 8, comprenant
en outre :

la fourniture d’'un module d’alarme pour fournir
I'alarme lorsqu’activé, dans lequel 'alarme in-
clutau moins une ou plusieurs parmi une alarme
sonore, tactile ou visible ; et

la fourniture d’'une interface utilisateur pour re-
cevoir la réponse du sujet.

Procédé (60) selon la revendication 8, comprenant
en outre :

la disposition de I'ensemble d’électrodes sur au
moins une surface d’un vétement pouvant étre porté
a proximité adjacente de la peau du sujet en réponse
au fait d’étre porté par le sujet.

Procédé (60) selon la revendication 8, comprenant
en outre :
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la communication a un dispositif a distance, via au
moins une ou plusieurs parmi une communication
sans fil et filaire, de la survenue d’une administration
de choc thérapeutique a I'aide de I'ensemble d’élec-
trodes.

Procédé (60) selon la revendication 8, dans lequel
le capteur photopléthysmographique (PPG) est con-
figuré pour surveiller le changement d’'un parameétre
de santé en fonction de la saturation artérielle en
oxygene, et dans lequel le capteur accéléromeétre
est configuré pour surveiller le changement de pa-
rametre de santé en fonction d’'une respiration et
d’un manque de souffle.
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