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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention relates to a nursing con-
sumable, and more particularly to a smart nursing con-
sumable and a physiological monitoring device employ-
ing the smart nursing consumable.

BACKGROUND OF THE INVENTION

[0002] Conventionally, nursing consumables such as
gauze, urinary pad, diaper, replacement sheets etc., has
no sensing functions, and therefore cannot notify the ac-
tive conditions of the nursing consumables or notify the
care receivers as well as the caregivers to change the
nursing consumables when become dirty. In addition, the
conventional nursing consumables do not have physio-
logical sensing functions, either. In generally, some care
receivers such as infants, elderly with dementia or pa-
tients with limited mobility, may not be able to self-control
their excretions. Therefore, it is common among care re-
ceivers to wear diapers to lessen the burden of the car-
egivers.

[0003] However, moisture in diaper, PH of urine, and
proteins or bacteria in feces tend to cause skin-related
infections among diapered care receivers. Therefore, it
is quite important for caregivers to determine whether
diapers are dirty and when to change dirty diapers, as
well as to predict when the care receivers might urinate
or excrete. Conventionally, the determination of timing
to change diapers is realized based on caregivers ac-
tively and physically touching the diaper, thereby sensing
whether the humidity inside the diaper is too high. Alter-
natively, caregivers would passively wait until the care
receivers express discomfort. However, the aforemen-
tioned judgments depend primarily on personal experi-
ences or feelings of the caregivers, and the caregivers
may judge incorrectly when the care receivers give un-
certain expressions.

[0004] As a result, smart diapers capable of sensing
the presence of excretions have been developed, such
as for example those of CN 201 775 719 U, US
2008/0284608 A1 and US 2014/0148772 A1. Generally,
a conventional smart diaper has a conductive tape
formed by printing conductive resins on a waterproof lay-
er of the smart diaper. The conductive tape is covered
with a water-absorbing layer, and a transceiver assembly
is used to sense the impedance changes of the conduc-
tive tape. When the water-absorbing layer absorbs cer-
tain amount of urine, some of the urine may permeate to
the conductive tape and consequently the conductive
tape has an impedance change. Therefore, once the
transceiver assembly senses that the impedance of the
conductive tape has changed, it would notify that the wa-
ter-absorbing layer has absorbed certain amountof urine
and it is time to change a new smart diaper.

[0005] Conventionally, the waterproof layer is made
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smooth so that the conductive resins can be printed ther-
eon and the connection between the waterproof layer
and the transceiver assembly can be realized more eas-
ily. However, because feces could not permeate to the
conductive tape through the water-absorbing layer, the
conductive tape would not have an impedance change
even when the care receiver has excreted. Therefore,
the determination of diaper change for the care receiver
still relies on the caregiver’s attention. Moreover, con-
vention smartdiapers can only notify the caregivers when
to change but not sense or analyze each urination of the
care receivers.

SUMMARY OF THE INVENTION

[0006] One objective of the present invention is to pro-
vide a smart nursing consumable for sensing and col-
lecting excrement and physiological information of the
care receivers.

[0007] Another objective of the present invention is to
provide a physiological monitoring device for monitoring
a health condition of the care receivers.

[0008] The presentinvention provides a smart nursing
consumable, which includes an absorbent body and a
sensor module. The absorbent body includes a water-
absorbing layer. The sensor module is disposed above
the water-absorbing layer and includes a plurality of
wires.

[0009] Inone embodiment, the absorbent body further
includes a water draining layer. The water draining layer
is disposed above the water-absorbing layer. The sensor
module is disposed on the water draining layer. The sen-
sor module furtherincludes afirst porous sheet, a second
porous sheet and a conductive pad. The wires are dis-
posed between the first porous sheet and the second
porous sheet. The first porous sheet is disposed adjacent
to the water-absorbing layer. The conductive pad is con-
nected to the wires through pores of the second porous
sheet.

[0010] Inoneembodiment, a material of the conductive
pad is selected from at least one element in agroup con-
sisting of conductive plastic gum, conductive gel, con-
ductive plastic, conductive ink, conductive paint and car-
bon film.

[0011] Inoneembodiment, the smart nursing consum-
able includes smart nursing pants, a smart diaper, a
smart nursing pad, a smart sanitary napkin or smart
gauze.

[0012] The present invention also provides a physio-
logical monitoring device, which includes the aforemen-
tioned smart nursing consumable, a transceiver assem-
bly and a monitoring module. The transceiver assembly
is removably coupled to the smart nursing consumable.
The transceiver assembly includes an impedance sensor
and a signal processing module. The impedance sensor
is electrically connected to the wires and configured to
sense an impedance value between the wires so as to
obtain a plurality of time-dependent impedance values
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and a time-dependent impedance change. The signal
processing module is electrically connected to the im-
pedance sensor and configured to convert the time-de-
pendent impedance value and the time-dependent im-
pedance change sensed by the impedance sensor into
a notification signal, wherein the notification signal indi-
cates active conditions of the smart nursing consumable.
The monitoring module is configured to receive the noti-
fication signal provided by the transceiver assembly.
[0013] In one embodiment, the transceiver assembly
further includes a physiological signal sensor. The phys-
iological signal sensor is electrically connected to the sig-
nal processing module and configured to sense a phys-
iological signal of a care receiver.

[0014] In one embodiment, the physiological signal
sensorincludes an acceleration sensor. The acceleration
sensor is disposed close to the smart nursing consuma-
ble and configured to sense at least one of a heart rate
and a respiration rate of the care receiver.

[0015] In one embodiment, the physiological signal
sensor includes a thermal resistor. The thermal resistor
is disposed close to the smart nursing consumable and
configured to sense a skin temperature of the-care re-
ceiver.

[0016] In one embodiment, the physiological signal
sensor includes a bioelectric sensor. The bioelectric sen-
sor is disposed close to the smart nursing consumable
and configured to sense a heart rate of the care receiver.
[0017] In one embodiment, the absorbent body has a
diaper shape. The transceiver assembly further includes
aclamp body, and the clamp body is configured to clamp
a belt of the absorbent body.

[0018] In one embodiment, the transceiver assembly
further includes a wireless signal transmitter. The wire-
less signal transmitter is electrically connected to the sig-
nal processing module and configured to transmit the
notification signal.

[0019] In one embodiment, the monitoring module in-
cludes a reminder element.

[0020] In one embodiment, the monitoring module in-
cludes a monitoring data transfer element.

[0021] The skin temperature may increase with a se-
verity of a wound infection of the care receiver.

[0022] In the smart nursing consumable according to
the embodiments of the present invention, because the
sensor module is disposed above the absorbent body,
urination or excretion of the care receiver can be detected
and determined according to the sensed signal, thereby
facilitating the determination of the care receiver's con-
ditions. Further, because the aforementioned smart nurs-
ing consumable is employed, the physiological monitor-
ing device of the present invention can further analyze
and predict the excretions and the physiological condi-
tions of the care receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present disclosure will become more read-
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ily apparent to those ordinarily skilled in the art after re-
viewing the following detailed description and accompa-
nying drawings, in which:

FIG. 1 is a perspective schematic view of a smart
nursing consumable and a transceiver assembly in
accordance with an embodiment of the present in-
vention;

FIG. 2 is a cross-sectional schematic view of a smart
nursing consumable in accordance with an embod-
iment of the present invention;

FIG. 3 is a block diagram of a physiological monitor-
ing device in accordance with an embodiment of the
present invention; and

FIG. 4 is a block diagram of a physiological monitor-
ing device in accordance with another embodiment
of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0024] The present disclosure will now be described
more specifically with reference to the following embod-
iments. It is to be noted that the following descriptions of
preferred embodiments of this disclosure are presented
herein for purpose of illustration and description only. It
is not intended to be exhaustive or to be limited to the
precise form disclosed.

[0025] The presentinvention provides a smart nursing
consumable for a care receiver and for detecting impor-
tant physiological signhals therefrom and collecting excre-
tions (such as urine, feces, etc.) or other body fluids (such
as sweat or blood, etc.) of the care receiver. The smart
nursing consumable of the present invention may be im-
plemented as smart nursing pants, smart diapers, smart
nursing pads, smart sanitary napkins for menstruation or
smart gauze for covering wounds; and the presentinven-
tion is not limited thereto. In addition, the smart nursing
consumable of the present invention may be further im-
plemented as mats or packaging materials for collecting
excretions of the care receiver. The smart nursing con-
sumable of the present invention will be exemplarily im-
plemented as a smart nursing diaper, and the structures
and functions thereof will be described in detail as follow.
[0026] FIG. 1 is a perspective schematic view of a
smart nursing consumable and a transceiver assembly
in accordance with an embodiment of the present inven-
tion. FIG. 2 is a cross-sectional schematic view of the
smart nursing consumable in accordance with the em-
bodiment of the present invention. Please refer to FIG.
1andFIG. 2. In the present embodiment, the smart nurs-
ing consumable 100 can be coupled to the transceiver
assembly 130, and the transceiver assembly 130 is re-
usable. The smart nursing consumable 100 includes an
absorbent body 110 and a sensor module 120. The ab-
sorbent body 110 includes a waterproof layer 112 and a
water-absorbing layer 113 disposed on the waterproof
layer 112. The sensor module 120 is disposed above the
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water-absorbing layer 113. The sensor module 120 in-
cludes a plurality of wires 122. The transceiver assembly
130 is removably coupled to the absorbent body 110.
[0027] Inthe present embodiment as shown in FIG. 1
and FIG. 2, the sensor module 120 includes a conductive
pad 124 connected to the wires 122, thereby facilitating
the electrical connection between the sensor module 120
and the transceiver assembly 130. Specifically, the ab-
sorbent body 110 has a diaper-like shape. The transceiv-
er assembly 130 may further include a clamp body 134
configured to clamp a belt 111 of the absorbent body
110. The clamp body 134 may be a flexible circuit board
or a rigid circuit board, and the present invention is not
limited thereto. In addition, the absorption body 110 may
further include a water draining layer 115. The water
draining layer 115 is disposed above the water-absorbing
layer 113, and the sensor module 120 is disposed on the
water draining layer 115. The sensor module 120 further
includes a first porous sheet 121 and a second porous
sheet 123. The wires 122 are disposed between the first
porous sheet 121 and the second porous sheet 123, and
the first porous sheet 121 is disposed adjacent to the
water-absorbing layer 113. To facilitate water permea-
tion, both of the first porous sheet 121 and the second
porous sheet 123 may be formed with a plurality of even-
ly-distributed pores. The first porous sheet 121 and the
second porous sheet 123 may be non-woven fabric or
other porous non-absorbing materials, such as gauze
fabric, and the present invention is not limited thereto.
The conductive pad 124 is disposed on the second po-
rous sheet 123 and connected to the wires 122 through
the pores of the second porous sheet 123 (only three
pores 125 are exemplarily shown in FIG. 2), thereby fa-
cilitating the electrical connection between the conduc-
tive pad 124 and the wires 122. The first porous sheet
121 and the second porous sheet 123 contribute to mois-
ture isolation. The water draining layer 115 contributes
to liquid drainage, so that liquids can be quickly and ef-
ficiently drained to the water-absorbing layer 113. In ad-
dition, the sensor module 120 in the present embodiment
as showninFIG. 1is exemplified by including three wires
122; however, the quantity of the wires 122 is not limited
in the present invention. In other words, the sensor mod-
ule 120 may include two wires 122 or more than three
wires 122 in another embodiment. It is to be understood
that the sensing area of the sensor module 120 increases
with the quantity of the wires 122. The wires 122 may
metal wires or metal films. The material of the conductive
pad 124 may be conductive plastic gum, conductive gel,
conductive plastic, conductive ink, conductive paint or
other liquid conductive material. In one embodiment, the
material of the conductive pad 124 is carbon film. in ad-
dition, it is to be understood that the conductive pad 124
may contain two or more of the aforementioned materi-
als.

[0028] FIG. 3isablockdiagram ofaphysiological mon-
itoring device in accordance with an embodiment of the
present invention. As shown in FIG. 3, the physiological
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monitoring device of the present embodiment includes a
monitoring module 200, the above-described transceiver
assembly 130 and the above-described smart nursing
consumable 100. The transceiver assembly 130 of the
present embodiment may further include an impedance
sensor 131 and a signal processing module 133. The
impedance sensor 131 is electrically connected to the
wires 122 of the smart nursing consumable 100 and is
configured to sense the impedance value between the
wires 122 so as to obtain a plurality of time-dependent
impedance values and a time-dependent waveform-like
impedance change. The signal processing module 133
is electrically connected to the impedance sensor 131.
The signal processing module 133 is configured to store
and convert the time-dependent impedance values and
the time-dependent impedance change sensed by the
impedance sensor 131 into a notification signal, which
indicates active conditions of the smart nursing consum-
able 100. Namely, according to the notification signal,
the active conditions (such as the level of liquid absorp-
tion, and whether changing the smart nursing consuma-
ble 100 has become necessary, etc.) of the smart nursing
consumable 100 can be analyzed. In the presentembod-
iment, the transceiver assembly 130 may further include
a wireless signal transmitter 136. The wireless signal
transmitter 136 is electrically connected to the signal
processing module 133 and configured to transmit the
notification signal and stored data.

[0029] The impedance sensor 131 and the signal
processing module 133 may be disposed in the clamp
body 134 (shown in FIG. 1) and electrically connected
with each other through the circuit of the clamp body 134.
The clamp body 134 in FIG. 1 may further include a con-
necting member 135. The connecting member 135 is
connected to the conductive pad 124, thereby facilitating
the electrical connection between the impedance sensor
131 and the wires 122. In the present embodiment, when
urine or feces permeate to the wires 122, the impedance
value between the wires 122 changes accordingly, and
the impedance sensor 131 is used to sense the changes
in the impedance value.

[0030] The wires 122 are disposed above the water-
absorbing layer 113. Therefore, in each urination, the
urine would sequentially pass through the second porous
sheet 123, the wires 122, the first porous sheet 121, and
eventually be absorbed by the water-absorbing layer
113. When the urine permeates to the wires 122, the
impedance value between the wires 122 would exhibit a
significant change; then, the impedance change is nar-
rowed when the urine permeated to the wires 122 is grad-
ually absorbed by the water-absorbing layer 113; and
eventually the impedance between the wires 122 returns
to the original value when the urine is completely ab-
sorbed by the water-absorbing layer 113. As a result, in
every urination the impedance sensor 131 can sense a
time-dependent waveform-like impedance change.
Through the waveform-like impedance change, the time
and duration of each urination are recorded and ana-
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lyzed; and consequently, the number of times and fre-
quency of urination, as well as the amount of urine, etc.
are obtained. As a result, detection, determination and
prediction of the health condition of the care receiver,
such as urination frequency or urinary tract infections,
are facilitated. In addition, when the care receiver ex-
cretes, the feces would pass through the pores of the
second porous sheet 123 and stick to the wires 122 or
the areas between the wires 122; and therefore, the im-
pedance value changed due to the excrements would
not return back to the original value. As a result, every
time an unrecoverable impedance is observed, excretion
of the care receiver can be determined. Further, accord-
ing to the quantity of the wires 122 having short circuit,
areas of the smart nursing consumable 100 wetted by
urine or other liguids can be determined. Further, the
smart nursing consumable 100 of the present invention
may be implemented with specific technical features to
measure reactance or resistance by frequency or to an-
alyze PH values, thereby facilitating the sensing and de-
termination of the care receiver’'s physiological condi-
tions. Therefore, it is to be understood that the present
invention is different from the prior art, in which only the
threshold value of resistance is measured.

[0031] In the smart nursing consumable 100 of the
present embodiment, because the sensor module 120 is
disposed above the absorbent body 110, the urination or
excretion of the care receiver can be detected and de-
termined according to the waveform of the sensed signal,
thereby facilitating the determination and prediction of
the care receiver’s conditions. In addition, to provide
comfort without any foreign body sensation and to pre-
vent the sensor module 120 from blocking liquid perme-
ation, the present invention employs the wires 122 in-
stead of the conductive tapes used in the prior art. In a
preferred embodiment, the width of the wire 122 ranges
from 0.05 millimeter (mm) to 1 mm. Having such widths,
the wires 122 tend to fall into the pores of the first porous
sheet 121 and the second porous sheet 123, leading to
poor connection between the wires 122 and the connect-
ing member 135 of the clamp body 134, therefore, the
conductive pad 124 is employed to avoid the occurrence
of the aforementioned situation and the resulted error
signal. In addition, by using the first porous sheet 121
and the second porous sheet 123 to wrap around the
wires 122, the wires 122 are prevented from direct con-
tact with the care receiver’s skin and the water draining
layer 115, thus avoiding the error signal. In addition, the
wire 122 may be made of alloy to avoid wire breakage.
In one embodiment, the wire 122 is made of tin-copper
alloy, but the present invention is not limited thereto.
[0032] When applied to smart gauze for covering
wounds, the smart nursing consumable 100 of the
present invention may be used to sense and analyze
whether the wound is bleeding and whether the bleeding
is excessive and tomeasure the carereceiver’s skin tem-
perature to determine whether an inflammation is
present. The monitoring module 200 is configured to re-
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ceive the notification signal provided by the transceiver
assembly 130. The monitoring module 200 may include
awireless signal transmitter 210 and a signal processing
module 220 that are electrically connected with each oth-
er. In the present embodiment, the signal processing
module 133 of the transceiver assembly 130 converts
the impedance values between the wires 122 and the
time-dependent impedance change sensed by the im-
pedance sensor 131 into the notification signal. The wire-
less signal transmitter 136 of the transceiver assembly
130 then transmits the natification signal to the monitor-
ing module 200. The monitoring module 200 receives the
notification signal through the wireless signal transmitter
210 thereof. Finally, the signal processing module 220
of the monitoring module 200 analyzes the notification
signal, such as analyzing the time-dependentimpedance
values and changes sensed by the impedance sensor
131, to determine the physiological behaviors (such as
urination, excretion or sweating) of the care receiver.
[0033] Inaddition, the monitoring module 200 may fur-
ther include a reminder element 230. The reminder ele-
ment 230 is configured to issue a timely alarm, such as
that for reminding the caregivers to change the smart
nursing consumable 100, in accordance with a received
sensing result outputted from the signal processing mod-
ule 220 according to the notification signal. In the present
embodiment, because the transceiver assembly 130 is
removably coupled to the smart nursing consumable 100,
the transceiver assembly 130 can be recoupled to a new
smart nursing consumable 100 from a dirty smart nursing
consumable 100, consequently lowering the costof nurs-
ing care and avoiding waste of valuable resources. Spe-
cifically, the reminder element230 s electrically connect-
ed to the signal processing module 220, and the signal
processing module 220 may control the reminder ele-
ment 230 to issue an alarm timely in accordance with the
sensing results. In one embodiment, the reminder ele-
ment 230 is an acoustic warning device or an optical
warning device configured to issue alarms by whistling
or flashing lights, respectively. Itis to be understood that
the type and quantity of the reminder element 230 is not
limited in the present invention.

[0034] In one embodiment, analysis of the time-de-
pendent impedance values and changes sensed by the
impedance sensor 131 is performed by the monitoring
module 200. In another embodiment, the analysis of the
time-dependent impedance change may be performed
by the signal processing module 133 and the analysis
result is then converted into the notification signal. Fur-
ther, in another embodiment, the monitoring module 200
and the transceiver assembly 130 can communicate with
each other via wired connection, instead of using the
wireless signal transmitters 136 and 210.

[0035] In addition, the monitoring module 200 of the
present embodiment may further include a monitoring
data transfer element 240. The monitoring data transfer
element 240 is configured to transfer the obtained mon-
itoring data and warning signals to the caregiver's com-
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puter 310 or other portable electronic devices, such as
smart mobile phones, tablets or smart watches, thereby
providing instant reminders to the caregiver. In another
embodiment, the monitoring data transfer element 240
may be integrated into the wireless signal transmitter
210.

[0036] FIG.4 isablockdiagram ofaphysiological mon-
itoring device in accordance with another embodiment
of the present invention. As shown in FIG. 4, the physi-
ological monitoring device of the present embodiment is
similar to the physiological monitoring device of FIG. 3.
A difference lies in that the transceiver assembly 130a
of the present embodiment further includes a physiolog-
ical signal sensor 132. The physiological signal sensor
132 is electrically connected to the signal processing
module 133 and configured to sense physiological sig-
nals, such as heart rate, respiration rate and skin tem-
perature, of the care receiver. In general, the care receiv-
er’'s physiological conditions can be monitored through
the heart rate, the respiration rate or the skin temperature
of the care receiver. For example, if a wound infection of
the care receiver is getting severe, the sensed skin tem-
perature of the care receiver would increase. The phys-
iological signhal sensor 132 may include one sensor or a
plurality of sensors with different sensing capabilities. In
one embodiment, the physiological signal sensor 132 is
an acceleration sensor, which is disposed close to the
smart nursing consumable 100 and configured to sense
the heart rate and/or respiration rate of the care receiver.
In other words, the physiological signal sensor 132 may
sense the heart rate or the respiration rate of the care
receiver; or, the physiological signal sensor 132 may
sense the heart rate and the respiration rate of the care
receiver simultaneously. The aforementioned accelera-
tion sensor may be a single-axial acceleration sensor, a
dual-axial acceleration sensor, or a tri-axial acceleration
sensor. In another embodiment, the physiological signal
sensor 132 is a thermal resistor, which is disposed close
to the smart nursing consumable 100 and configured to
sense the skin temperature of the care receiver. In still
another embodiment, the physiological signal sensor 132
is a bioelectric sensor, which is disposed close to the
smart nursing consumable 100 and configured to sense
the heart rate of the care receiver based on the biocelec-
tricity generated by muscle contraction. It is to be under-
stood that the aforementioned types of the physiological
signalsensor 132 are provided for an exemplary purpose
only, and the type and quantity of the physiological signal
sensor 132 are not limited in the present invention.
[0037] Inthe present embodiment, the signal process-
ing module 133 converts the impedance value between
the wires 122 sensed by the impedance sensor 131 and
the physiological signal sensed by the physiological sig-
nal sensor 132 into the notification signal. The wireless
signal transmitter 136 of the transceiver assembly 130a
then transmits the notification signal to the monitoring
module 200. The monitoring module 200 then receives
the notification signal through the wireless signal trans-
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mitter 210 thereof. Finally, the signal processing module
220 of the monitoring module 200 analyzes the notifica-
tion signal, such as analyzing the time-dependent imped-
ance values and changes sensed by the impedance sen-
sor 131 to determine the physiological behaviors (such
as urination, excretion or sweating) and analyzing the
physiological signals sensed by the physiological signal
sensor 132 to determine the physiological conditions
(such as heart rate, respiration rate and skin tempera-
ture) of the care receiver.

[0038] Inthe present embodiment, the transceiver as-
sembly 130a includes the impedance sensor 131 and
the physiological signal sensor 132. Therefore, the trans-
ceiver assembly 130a is able to monitor notonly the phys-
iological behaviors (such as urination, excretion, or
sweating) but also the physiological conditions (such as
heart rate, respiration rate and skin temperature) of the
carereceiver. As aresult, through the physiological mon-
itoring device of the present embodiment that is capable
of monitoring the physiclogical behaviors and the phys-
iological conditions atthe same time, the health condition
of the care receiver can be monitored and predicted in
real time and therefore burden of the caregivers is re-
duced. In addition, because the smart nursing consum-
able 100 is disposed close to the care receiver’s skin,
the transceiver assembly 130a would also be close to
the care receiver’s skin once the transceiver assembly
130a is connected to the smart nursing consumable 100.
Therefore, measurement accuracy of the physiological
signals (such as heartrate, respiration rate and skin tem-
perature) of the care receiver is improved.

[0039] While the disclosure has been described in
terms of what is presently considered to be the most prac-
tical and preferred embodiments, it is to be understood
that itis intended to cover various modifications and sim-
ilar arrangements included within the scope of the ap-
pended claims which are to be accorded with the broad-
est interpretation so as to encompass all such modifica-
tions and similar structures.

Claims

1. A smart nursing consumable (100) removably cou-
pledto atransceiver assembly (130, 130a), compris-

ing:

an absorbent body (110), comprising a water-
absorbing layer (113); and

a sensor module (120),

characterized in that

the sensor module (120) is disposed above the
water-absorbing layer (113) and comprises a
plurality of wires (122), afirst porous sheet(121),
a second porous sheet (123) and a conductive
pad (124), wherein the conductive pad (124) is
disposed on the second porous sheet (123), the
wires (122) are disposed between the first po-
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rous sheet (121) and the second porous sheet
(123), the first porous sheet (121) is disposed
adjacentto the water-absorbing layer (113), and
the conductive pad (124) is connected to the
wires (122) through pores (125) of the second
porous sheet (123).

The smart nursing consumable (100) according to
claim 1, wherein the absorbent body (110) further
comprises a water draining layer (115), the water
draining layer (115) is disposed above the water-
absorbing layer (113), and the sensor module (120)
is disposed on the water draining layer (115).

The smart nursing consumable (100) according to
anyone of the preceding claims, wherein a material
of the conductive pad (124) is selected from at least
one elementin a group consisting of conductive plas-
tic gum, conductive gel, conductive plastic, conduc-
tive ink, conductive paint and carbon film.

The smart nursing consumable (100) according to
anyone of the preceding claims, wherein the smart
nursing consumable (100) comprises smart nursing
pants, a smart diaper, a smart nursing pad, a smart
sanitary napkin or smart gauze.

A physiological monitoring device, comprising:

the smart nursing consumable (100) according
to anyone of the preceding claims;
the transceiver assembly (130, 130a) compris-

ing:

an impedance sensor (131), electrically
connectedto the wires (122) and configured
to sense an impedance value between the
wires (122) soasto obtain a plurality of time-
dependent impedance values and a time-
dependent impedance change;

a signal processing module (133), electri-
cally connected to the impedance sensor
(131) and configured to convert the time-
dependentimpedance values and the time-
dependent impedance change sensed by
the impedance sensor (131) into a notifica-
tion signal, wherein the notification signal
indicates active conditions of the smart
nursing consumable (100); and

a physiological signal sensor (132), electri-
cally connected to the signal processing
module (133) and configured to sense a plu-
rality of physiological signals of a care re-
ceiver; and

a monitoring module (200), configured to re-
ceive the notification signal provided by the
transceiver assembly (130, 130a).
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10.

1.

12.

The physiological monitoring device according to
claim 5, wherein the physiological signal sensor
(132) comprises an acceleration sensor, the accel-
eration sensor is disposed close to the smart nursing
consumable (100) and configured to sense at least
one of a heart rate and a respiration rate of the care
receiver.

The physiological monitoring device according to an-
yone of claims 5to 6, whereinthe physiological signal
sensor (132) comprises a thermal resistor, the ther-
mal resistor is disposed close to the smart nursing
consumable (100) and configured to sense a skin
temperature of the care receiver.

The physiological monitoring device according to an-
yone ofclaims 5to 7, whereinthe physiological signal
sensor comprises a bioelectric sensor, the bicelec-
tric sensor is disposed close to the smart nursing
consumable (100) and configured to sense a heart
rate of the care receiver.

The physiological monitoring device according to an-
yone of claims 5 to 8, wherein the absorbent body
(110) has a diaper-like shape, the transceiver as-
sembly (130, 130a) further comprises a clamp body
(134), and the clamp body (134) is configured to
clamp a belt of the absorbent body (110).

The physiological monitoring device according to an-
yone of claims 5 to 9, wherein the transceiver as-
sembly (130, 130a) further comprises a wireless sig-
nal transmitter (136), the wireless signal transmitter
(136) is electrically connected to the signal process-
ing module (133) and configured to transmit the no-
tification signal.

The physiological monitoring device according to an-
yone of claims 5 to 10, wherein the monitoring mod-
ule (200) comprises a reminder element (230).

The physiological monitoring device according to an-
yone of claims 5 to 11, wherein the monitoring mod-
ule (200) comprises a monitoring data transfer ele-
ment (240).

Patentanspriiche

1.

Ein intelligentes Pflegeverbrauchsmaterial (100),
das I8sbar an einer Sender-Empfanger-Anordnung
(130, 130a) gekoppelt ist, umfassend:

einen absorbierenden Kdrper (110), der eine
Wasserabsorptionsschicht (113) umfasst; und
ein Sensormodul (120),

dadurch gekennzeichnet, dass

das Sensormodul (120) Uber der Wasserab-
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sorptionsschicht (113) angeordnet ist und eine
Vielzahl von Kabeln (122), eine erste pordse
Schicht (121), eine zweite pordse Schicht (122)
und ein leitfahiges Pad (124) umfasst, wobeidas
leitfahige Pad (124) auf der zweiten pordsen
Schicht (122) angeordnet ist, die Kabel (122)
zwischen der ersten por&sen Schicht (121) und
der zweiten pordsen Schicht (122) angeordnet
sind, die erste pordse Schicht (121) benachbart
zur Wasserabsorptionsschicht (113) angeord-
net ist, und das leitfahige Pad (124) durch Poren
(125) der zweiten pordsen Schicht (122) mitden
Kabeln (122) verbunden ist.

Das intelligente Pflegeverbrauchsmaterial (100)
nach Anspruch 1, wobei der absorbierende Kdrper
(110) zudem eine wasserfiihrende Schicht (115) um-
fasst, die wasserflhrende Schicht (115) Uber der
Wasserabsorptionsschicht (113) angeordnet ist und
das Sensormodul (120) auf der wasserfiihrenden
Schicht (115) angeordnet ist.

Das intelligente Pflegeverbrauchsmaterial (100)
nach einem der obenstehenden Anspriiche, wobei
als Material des leitfahigen Pads (124) eines aus
mindestens einem Element in einer Gruppe gewahlt
wird, die aus leitfahigem Kunststoffgummi, leitfahi-
gem Gel, leitfahigem Kunststoff, leitfahiger Tinte,
leitfahiger Farbe und Kohlenstofffolie besteht.

Das intelligente Pflegeverbrauchsmaterial (100)
nach einem der obenstehenden Anspriiche, wobei
dasintelligente Pflegeverbrauchsmaterial (100) eine
intelligente Pflegehose, eine intelligente Windel, ein
intelligentes Pflegepad, eine intelligente Hygiene-
binde oder ein intelligentes Gaze umfasst.

Ein physiolegisches Uberwachungsgerdt, umfas-
send:

das intelligente Pflegeverbrauchsmaterial (100)
nach einem der vorstehenden Anspriiche;

die Sender-Empfanger-Anordnung (130, 130a),
umfassend:

einen Impedanzsensor (131), der mit den
Kabeln (122) elektrisch verbunden und zum
Erfassen eines Impedanzwerts zwischen
den Kabeln (122) konfiguriert ist, um eine
Vielzahlvon zeitabh&ngigen Impedanzwer-
ten und eine zeitabhangige Impedanzande-
rung zu erhalten;

ein Signalverarbeitungsmodul (133), das
mit dem Impedanzsensor (131) elektrisch
verbunden und zum Umwandeln der zeit-
abhangigen Impedanzwerte und der zeitab-
hangigen Impedanzanderung, die von dem
Impedanzsensor (131) erfasst werden, in
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10.

ein Benachrichtigungssignal konfiguriert
ist, wobei das Benachrichtigungssignal die
aktiven Zustande des intelligenten Pflege-
verbrauchsmaterials (100) anzeigt; und
einen  physiclogischen  Signal-Sensor
(132), der mit dem Signalverarbeitungsmo-
dul (133) elektrisch verbunden und zum Er-
fassen einer Vielzahl von physiologischen
Signalen eines Betreuers konfiguriert ist,
und

ein Uberwachungsmodul (200), das zum Emp-
fangen des von der Sender-Empfénger-Anord-
nung (130, 131a) gesendeten Benachrichti-
gungssignals konfiguriert ist.

Das physiclogische Uberwachungsgerat nach An-
spruch 5, wobei der physiologische Signal-Sensor
(132) einen Beschleunigungssensor umfasst, wobei
der Beschleunigungssensor nahe zum intelligenten
Pflegeverbrauchsmaterial (100) angeordnet und
zum Erfassen mindestens einer Herzfrequenz und
einer Atmungsrate des Pflegebedirftigen konfigu-
riert ist.

Das physiologische Uberwachungsgerét nach ei-
nem der Anspriiche 5 bis 6, wabei der physiologi-
sche Signal-Sensor (132) einen Heizwiderstand um-
fasst, wobeider Heizwiderstand nahe zum intelligen-
ten Pflegeverbrauchsmaterial (100) angeordnet und
zum Erfassen einer Hauttemperatur des Pflegebe-
dlrftigen konfiguriert ist.

Das physiologische Uberwachungsgerét nach ei-
nem der Anspriiche 5 bis 7, wabei der physiologi-
sche Signal-Sensor (132) einen bioelektrischen
Sensor umfasst, wobei der bioelektrische Sensor
nahe zum intelligenten Pflegeverbrauchsmaterial
(100) angeordnet und zum Erfassen einer Herzfre-
qguenz des Pflegebedirftigen konfiguriert ist.

Das physiologische Uberwachungsgerét nach ei-
nemder Anspriiche 5 bis 8, wobei der absorbierende
Kdérper (110) eine windelahnliche Form aufweist, die
Sender-Empfanger-Anordnung (130, 130a) zudem
einen Klemmkdrper (134) aufweist und der Klemm-
kérper (134) zum Einklemmen eines Riemens des
absorbierenden Korpers (110) konfiguriert ist.

Das physiologische Uberwachungsgerét nach ei-
nem der Anspriiche 5 bis 9, wobei die Sender-Emp-
fanger-Anordnung (130, 130a) zudem einen draht-
losen Signalubermittler (136) umfasst, der drahtlose
Signalibermittler (136) mit dem Signalverarbei-
tungsmodul (133) elektrisch verbunden und zum
Ubertragen des Benachrichtigungssignals konfigu-
riert ist.
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Das physiologische Uberwachungsgerst nach ek
nem der Anspriiche 5 bis 10, wobei das Uberwa-
chungsmodul (200) ein Mahnungselement (230)
umfasst.

Das physiologische Uberwachungsgerst nach ei-
nem der Anspriiche 5 bis 11, wobei das Uberwa-
chungsmodul (200) ein Ubertragungselement fiir die
Uberwachungsdaten (240) umfasst.

Revendications

1.

Un consommable de soin intelligent (100) couplé de
maniére amovible a un ensemble émetteur-récep-
teur (130, 130a), comprenant:

un corps absorbant (110) comprenant une cou-
che absorbant d’eau (113); et

un module capteur (120),

caractérisé en ce que

le module capteur (120) est disposé au-dessus
delacoucheabsorbantd’eau(113) etcomprend
une pluralité de cables (122), une premiére cou-
che poreuse (121), une deuxiéme couche po-
reuse (122) et un tampon conducteur (124), le
tampon conducteur (124) est disposé sur la
deuxiéme couche poreuse (122), les cables
(122) sont disposés entre la premiére couche
poreuse (121) et la deuxiéme couche poreuse
(122), la premiére couche poreuse (121) adja-
cente a la couche d'absorption d’eau (113).), et
le tampon conducteur (124) est connecté aux
cables (122) a travers des pores (125) de la se-
conde couche poreuse (122).

Le consommable de soin intelligent (100) selon la
revendication 1, dans lequel le corps absorbant
(110) comprend en outre une couche de drainage
d'eau (115), la couche de drainage d’eau (115) est
disposée au-dessus de la couche absorbant I'eau
(113), et le module capteur (120) est disposé sur la
couche de drainage d’eau (115).

Le consommable de soinintelligent (100) selon 'une
guelconque des revendications précédentes, dans
lequel un matériau du tampon conducteur (124) est
choisi parmi au moins un élément d’'un groupe cons-
titué par une gomme plastique conductrice, un gel
conducteur, un plastique conducteur, une encre con-
ductrice, une peinture conductrice et un film de car-
bone.

Le consommable de soinintelligent (100) selon'une
des revendications précédentes dans lequel le con-
sommable de soin intelligent (100) comprend un
pantalon d’allaitement intelligent, une couche-culot-
te intelligente, un coussinet d’allaitement intelligent,
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une serviette sanitaire intelligente ou une gaze intel-
ligente.

Un dispaositif de surveillance physiologique, compre-
nant:

le consommable de sain intelligent intelligent
(100) selon l'une quelconque des revendica-
tions précédentes;

'ensemble émetteur-récepteur (130,
comprenant:

130a)

un capteur d'impédance (131), connecté
électriqguement aux cables (122) et configu-
ré pour détecter une valeur d'impédance
entre les cables (122) de maniére a obtenir
une pluralité de valeurs d’'impédance dé-
pendantes du temps et un changement
d'impédance dépendant du temps;

un module de traitement de signal (133),
connecté électriquement au capteur d’im-
pédance (131) et configuré pour convertir
les valeurs d’'impédance dépendantes du
temps et la variation d’'impédance dépen-
dant du temps détectée par le capteur d’'im-
pédance (131) en un signal de notification,
le signal de notification indiquant les condi-
tions actives du consommable de soin in-
telligent (100); et

un capteur de signal physiologique (132),
connecté électriguement au module de trai-
tementde signal (133) et configuré pour dé-
tecter une pluralité de signaux physiologi-
qgues d’une personne soignée; et

un module de surveillance (200), configuré pour
recevoir le signal de notification fourni par I'en-
semble émetteur-récepteur (130, 131a).

Le dispositif de surveillance physioclogique selon la
revendication 5, dans lequel le capteur de signal phy-
siologique (132) comprend un capteur d’accéléra-
tion, le capteur d’accélération estdisposé a proximité
du consommable de soin intelligent (100) et confi-
guré pour détecter au moins une fréquence cardia-
que et une fréquence respiratoire du patient.

Le dispositif de surveillance physiologique selon
I'une quelconque des revendications 5 a 6, dans le-
quel le capteur de signal physiologique (132) com-
prend une résistance thermique, la résistance ther-
mique est disposée a proximité du consommable de
soin intelligent (100) et est configurée pour détecter
une température cutanée de la personne soignée.

Le dispositif de surveillance physiologique selon
I'une quelconque des revendications 5 a 7, dans le-
quel le capteur de signal physiologique comprend
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un capteur bioélectrique, le capteur bicélectrique est
disposé a proximité du consommable de soin intel-
ligent (100) et configuré pour détecter une fréquence
cardiague de la personne soignée.

Le dispositif de surveillance physiologique selon
I'une quelconque des revendications 5 a 8, dans le-
quel le corps absorbant (110) a une forme de cou-
che-culotte, I'ensemble émetteur-récepteur (130,
130a) comprend en outre un corps de serrage (134),
et le corps de serrage (134) est configuré pour fixer
une ceinture du corps absorbant (110).

Le dispositif de surveillance physiologique selon
I'une quelconque des revendications 5 a 9, dans le-
quel I'ensemble émetteur-récepteur (130, 130a)
comprend en outre un émetteur de signaux sans fil
(136), 'émetteur de signaux sans fil (136) est con-
necte électriquement au module de traitement de
signal (133) et configuré pour transmettre le signal
de natification.

Le dispositif de surveillance physiologique selon
I'une quelconque des revendications 5 a 10, dans
lequel le module de surveillance (200) comprend un
élément de rappel (230).

Le dispositif de surveillance physiologique selon
'une guelconque des revendications 5 a 11, dans
lequel le module de surveillance (200) comprend un
élément de transfert de données de surveillance
(240).
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