EP 1 653 850 B1

(19)

Europaisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 1 653 850 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A61B 5/00(2006.01) A61B 5/0205 (2006.01)
22.12.2010 Bulletin 2010/51
(86) International application number:
(21) Application number: 04785430.2 PCT/ZA2004/000091
(22) Date of filing: 04.08.2004 (87) International publication number:
WO 2005/011491 (10.02.2005 Gazette 2005/06)
(54) DEVICE FOR MONITORING THE CONDITION OF A HUMAN BEING
VORRICHTUNG ZUR UBERWACHUNG DER BEFINDLICHKEIT EINES MENSCHEN
DISPOSITIF SERVANT A CONTROLER L’ETAT D’UN ETRE HUMAIN
(84) Designated Contracting States: (72) Inventor: Pietersen, Johannes de Klerk
AT BEBG CHCY CZDE DK EE ES FIFR GR HU 0157 Centurion (ZA)
IEIT LI LU MC NL PL PT RO SE SI SKTR
(74) Representative: Fichter, Robert Arno
(30) Priority: 04.08.2003 ZA 200300949 Dennemeyer & Associates S.A.
08.08.2003 ZA 200306138 55, rue des Bruyeéres
24.10.2003 ZA 200308285 1274 Howald (LU)
(43) Date of publication of application: (56) References cited:
10.05.2006 Bulletin 2006/19 DE-A- 4 214 263 DE-A- 10 005 526
US-A- 5 749 365 US-A1- 2002 008 630
(73) Proprietor: Pietersen, Johannes de Klerk US-A1-2002 124 295 US-B1- 6 450 168

0157 Centurion (ZA)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 653 850 B1 2

Description
Field of the Invention

[0001] Thisinvention relates to a device for monitoring
one or more indicators relating to the health or comfort
of a human being and for communicating the sensed in-
formation to a caretaker of the human being.

Background to the Invention

[0002] Monitors for sensing the heart rate, breathing
or other vital functions of a hospitalized person are well-
known in the art. Devices for home use have been de-
veloped to aid in the care of infants or elderly persons to
monitor breathing, heart rate, and the like. These devices
are however often too complicated to be operated by an
unskilled person and/ or cause discomfort to the person
being monitored.

[0003] In US 5,400,012, a breathing monitor is dis-
closed for detecting Sudden Infant Death Syndrome
(SIDS) in infants caused by apnoea, which monitor in-
cludes an enclosure that is attached to the torso of an
infant using a strap. The enclosure is supported by and
isolated from the infant’s torso by a fluid filled bladder
coupler such that there is no direct contact between the
enclosure and the torso of the infant. A monitor including
a piezoelectric element is connected to the fluid coupler
and a battery powered electronic circuit contained in the
enclosure flashes an LED as the infant breathes and
sounds and alarm should the infant fail to exhale for a
predetermined period of time. An adjustable strap con-
nector for the strap provides visual indication of the strap
being correctly attached and a limited range of motion is
permissible between the strap and the enclosure when
the infant breathes.

[0004] In US 4,146,885 a hospital bed or mattress for
infants including a respiration monitor and alarm to detect
apnoea is disclosed. The infant’s breathing causes slight
displacements of portions of its body which in turn trans-
mit dynamic recoil forces to the bed on which the infant
is resting.

[0005] US2002/12429 discloses clothing provided
with a fabric panel to retain a sensor unit. In an inner
surface of the fabric pocket has an opening to enable die
sensor unit deceived within the pocket to maintain direct
contact with a skin surface of a patient over a thoracic
heart region.

[0006] US2002/008630 discloses a system and meth-
od for detecting acceleration of a body. The system com-
prises a sensor and a controller that comprises a profes-
sor. The sensorincludes a plurality of acceleration meas-
uring devices located in a housing. The housing has a
clip for locating the housing on a user.

[0007] The monitors disclosed in the prior art suffer
from a number of drawbacks. A most basic disadvantage
of known monitors is that securing the device to the body
of an infant is a cumbetsome task which does not en-
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courage use of the device. Known devices are in addition
uncomfortable to wear, easily become displaced in use
and require a skilled user.

[0008] The inventor therefore believes that a need ex-
ists for a device for monitoring various indicators relating
to the health or comfort of an infant or grown person and
for communicating information to a caretaker of rhe infant
or grown person and which device overcomes at least
some of the disadvantages of the prior art.

Summary of the Invention

[0009] According to the invention, there is provided a
device for continuously monitoring one or more indicators
relating to the health or comfort of a person, as defined
by the appended claims.

[0010] The desired indicator may be selected from the
group including: breathing, heartbeat, temperature, and
humidity.

[0011] The sensing means may be locatedinahousing
of the device.

[0012] The device may include a clip extending from
the housing so that it is attachable to the waistband of
an item of clothing worn by the person being monitored.
In the case of an infant, the device may be attached to a
waistband of a diaper worn by the infant. In the case of
an adult, the device may be attached to a waistband of
an undergarment worn by the adult.

[0013] The sensing means for sensing and measuring
breathing of the person may be in the form of a pressure
transducer which in use is located between the item of
clothing and the skin of the person wearing the device.
The pressure transducer may measure pressure exerted
on it by the lifting and falling of the skin of the breathing
person. When the pressure exerted on the pressure
transducer occurs in irregular intervals or ceases for a
predetermined period of time, this may activate the com-
municating means.

[0014] When the pressure transducer measures pres-
sure that occurs inirregular intervals or ceases for a pre-
determined period of time, it may activate a stimulating
means aimed at encouraging the person to breathe nor-
mally either prior to or simultaneously with activating the
communicating means. The stimulating means may be
in the form of a conventional vibrating mechanism that
causes the housing of the device to vibrate.

[0015] The sensing means for sensing and measuring
the breathing of a person may be sufficiently sensitive to
additionally sense the heartbeat of a person. When an
irregular heartbeat or a cessation in heartbeat is sensed,
this may activate the communicating means.

[0016] The device may include a further sensing
means for sensing temperature and which in use is lo-
cated between the item of clothing and the skin of the
person wearing the device. The temperature sensor may
continuously sense and measure temperature and may
activate the communicating means should the measured
temperature be below or above a predetermined value
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or value range.

[0017] Additionally, a sensing means for sensing tem-
perature and which is in use located exterior the item of
clothing of the person wearing the device, may be pro-
vided. The values measured by the two temperature sen-
sors may be compared continuously so as to calculate
the rate of heat loss of the person wearing the device.
When the rate of heat loss falls below or rises above a
predetermined value orrange of values, this may activate
the communicating means.

[0018] The device may include yet a further sensing
means for sensing and measuring humidity and that is
in use located between the item of clothing and the skin
of the person wearing the device. When the value of the
humidity rises above a certain predetermined value, this
may activate the communicating means.

[0019] Additionally, a sensing means for sensing hu-
midity and which is in use located exterior the item of
clothing of the person wearing the device, may be pro-
vided. The values measured by the two humidity sensors
may be compared continuously so as to be able to as-
certain when the humidity level between the item of cloth-
ing and skin of the person rises above a desired value
at which stage the communicating means may be acti-
vated.

[0020] The humidity sensor may be in the form of a
conductivity sensor. As an increase in humidity leads to
an increase in conductivity, when the conductivity rises
above a predetermined value, the communicating means
may be activated.

[0021] The sensing and measuring of humidity is par-
ticularly useful when the device is used to monitor an
infant, in that an increase in humidity indicates a soiled
diaper which can then be changed timeously by a care-
taker of the infant before any discomfort is caused.
[0022] The communicating means may include one or
more of the following: an audible alarm, a visual signal
such as a flashing light, and a radio signal transmitted to
a suitable remotely located receiver.

[0023] The housing and clip may be manufactured
from any suitable synthetic plastics material.

[0024] The device may include a power source in the
form of, for example, batteries located in the housing.
[0025] The device may include an interface on the
housing to permit setting of the various values or value
ranges at which the communicating means is to be acti-
vated and for switching the device on and off. The hous-
ing may be provided with a cover for covering the inter-
face so as to inhibit the device from accidentally being
turned off or reprogrammed during use.

[0026] The device may be provided with a data storage
device for storing the information sensed by the sensing
means. A user may retrieve the stored data at any time
for the purpose of analysis.

[0027] The invention extends to an item of clothing
which includes a device as described above.
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Detailed Description of the Invention

[0028] The invention will now be described by way of
the following non-limiting examples with reference to the
accompanying drawings.

[0029] In the drawings:-

Figure 1 shows a first isometric view of a device in
accordance with the present invention;

Figure 2 shows a second isometric view of the device
of Figure 1;

Figure 3 shows an isometric view of the device of
Figure 1 in use when attached to the diaper of an
infant; and

Figures 4, 5, and 6 show cross sectioned side views
showing details of three alternative constructions of
a device in accordance with the present invention.

[0030] Inthedrawings, reference numeral 10 generally
indicates a device for continuously monitoring one or
more indicators relating to the health or comfort of a per-
son 12 in accordance with the present invention. In the
embodiment shown the person 12 is an infant.

[0031] The device 10 includes one or more sensing
means for sensing and measuring a value of one or more
desired indicators and a communicating means 13 com-
municating an alarm signal when the measured value is
above or below a predetermined value orrange of values,
wherein the device 10 is adapted to be attached to an
item of clothing 14 of the person 12.

[0032] The desired indicator includes breathing, tem-
perature, and humidity.

[0033] The sensing means is located in a housing 16
of the device 10. The device 10 includes a clip 18 ex-
tending from the housing 16 so that it is attachable to the
waistband 20 of an item of clothing 14 (in this case a
diaper) worn by the person 12 being monitored.

[0034] The sensing means for sensing and measuring
breathing of the person 12 is in the form of a pressure
transducer which in use is located between the item of
clothing 14 and the skin of the person 12 wearing the
device 10. The pressure transducer measures pressure
exerted on it by the lifting and falling of the skin of the
breathing person 12. When the pressure exerted on the
pressure transducer occurs in irregular intervals or ceas-
es for a predetermined period of time, this activates the
communicating means 13.

[0035] When the pressure transducer measures pres-
sure that occurs inirregular intervals or ceases for a pre-
determined period of time, it activates a stimulating
means aimed at encouraging the person 12 to breathe
normally either prior to or simultaneously with activating
the communicating means 13. The stimulating means is
in the form of a conventional vibrating mechanism that
causes the housing 16 of the device 10 to vibrate.
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[0036] Thedevice 10includes afurther sensing means
for sensing temperature and which in use is located be-
tween the item of clothing 14 and the skin of the person
12 wearing the device 10. The temperature sensor con-
tinuously senses and measure temperature and acti-
vates the communicating means 13 should the measured
temperature be below or above a predetermined value
or value range.

[0037] The device 10 includes yet a further sensing
means for sensing and measuring humidity that is in use
located between the item of clothing 14 and the skin of
the person 12 wearing the device 10. When the value of
the humidity rises above a certain predetermined value,
this activates the communicating means 13.

[0038] The humidity sensor is in the form of a humidity
sensor that measures the percentage humidity present
in the air. The humidity sensor is an electronic compo-
nent. When the humidity rises above a predetermined
value, the communicating means 13 is activated.
[0039] The sensing and measuring of humidity is par-
ticularly useful when the device 10 is used according to
the embodiment shown, in that an increase in humidity
indicates a soiled diaper which can be changed timeously
by a caretaker of the infant before any discomfort is
caused as soon as the communication means 13 is ac-
tivated.

[0040] The communicating means 13 includes an au-
dible alarm 22 as well as a flashing light 24.

[0041] The housing 16 and clip 18 are manufactured
from any suitable synthetic plastics material.

[0042] The device 10 includes a power source in the
form of batteries located in the housing 16.

[0043] Thedevice 10includes aninterface (not shown)
on the housing 16 to permit setting of the various values
or value ranges at which the communicating means 13
is to be activated and for switching the device 10 on and
off. The housing 16 is provided with a cover 26 for cov-
ering the interface so as to inhibit the device 10 from
accidentally being turned off or reprogrammed during
use.

Referring now to Figure 4:

[0044] The device 10 includes a housing 30 defining
a chamber 31 for housing the electronic circuitry of the
device 10. The housing 30 is manufactured from any suit-
able non-toxic, hypoallergenic, synthetic plastics mate-
rial.

[0045] The device 10 includes a user interface panel
32 using known technology in electrical communication
with the electronic circuitry. Detail of the user interface
panel 32 (not shown) includes one or more push-button
switches (of the type typically used in membrane key-
pads) for enabling and disabling the device, or for chang-
ing the settings of the device. The interface panel 32 fur-
ther accommodates one or more light-emitting diodes,
liquid crystal displays or other components for visual in-
dications.
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[0046] An electronic printed circuit board 33 is located
in the housing 30. Various components, including a pow-
er source (typically a long-life or rechargeable battery)
are affixed to the board 33. For safety reasons the hous-
ing 30 of the device 10 is permanently sealed to inhibit
access to the components housed therein. However, it
could also be manufactured in such a way that the user
can gain access to the power source in order to replace it.
[0047] A sound transducer 34 for generating an audi-
ble alarm, such as a piezo-electric element is also includ-
ed in the housing 30. An opening 35 in the housing 30
permits sound generated by the sound transducer 34 to
escape from the chamber 31. Other methods of gener-
ating audible alarms and transmitting them through the
housing 30 are possible and need not involve an opening.
[0048] A suitable material 36 is used to affix piezo-
electric element 37 to the device 10. The element 37 can
also be used as a spacer to adapt the thickness of piezo-
electric element 37 to the recess depth. Alternatively, the
piezo-electric element 37 can also be glued directly to
the device 10.

[0049] The piezo-electric element 37 is in electrical
communication with the electronic circuitry of the device
10. Applying fluctuating pressure to such an element 37
generates a corresponding fluctuating electronic poten-
tial that can be measured by the circuitry.

[0050] A suitable spacer 38 between piezo-electric el-
ement 37 and an outer membrane can be incorporated.
[0051] Slot 39 is configured and dimensioned to ac-
commodate a the top edge of a diaper, allowing the sen-
sor to rest against the body of an infant in order to meas-
ure changes in pressure associated with, for example,
breathing. Once fitted, a typical disposable diaper’s
"waistband" section creates a supple but snug structure
around the infant’s torso. As the infant breathes its ab-
domen will press more and less forcefully against this
waistband section of the diaper, in unison with its breath-
ing effort. Because the device 10 is secured to this waist-
band section, fluctuations of the pressure exerted by the
infant's abdomen will cause fluctuations of pressure
against the portion of the device 10 that is located on the
inside of the diaper.

[0052] An outerflexible membrane 40 is manufactured
from a suitable material such as polyester or polycarbon.
Pressure applied to this membrane 40 is transmitted
through 38 (if present) to 37, allowing measurement of
such pressure by the device 10.

[0053] Cavity 41 accommodates a sensor assembly.
Cavity 41 is smaller in area than outer membrane 40, to
permit an overlap 42. Outer membrane 40 is affixed to
this flange by suitable means such as waterproof glue,
to preventing ingress of moisture into the device 10.
[0054] Motor 43 includes and offset weight attached
to spindle, commonly used for "silent ring" of cellular tel-
ephones. The offset weight causes a vibration when the
motor 43 is energized, said vibration being transferred
to the housing 30 of the device. This vibration is used to
provide tactile stimulation to the skin of the infant under
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situations deemed necessary. Other means of causing
tactile stimulation may be used.

Referring now to Figure 5:

[0055] In Figure 5, reference numerals 50 to 55, 59
and 63 represent the same elements as reference nu-
merals 30 to 35, 39 and 43 in Figure 4 and will therefore
not be described further.

[0056] A suitable substrate 56 for a sensor is provided
and is typically a membrane as used in flexible electronic
circuitry, i.e. polyester or polycarbonate, suitably affixed
to the device 10.

[0057] A deposit of suitable electrically resistive mate-
rial 57 such as graphite paint, typically used in electronic
component manufacturing, is in electrical communication
with the circuitry of the device 10. A deposit 58 of suitable
electrically conductive material such as conductive silver
paint, typically used in electronic component manufac-
turing, is located on element 60. The deposit 58 is of a
suitable size and shape corresponding to and aligned
with that of deposit 57 over an area preferably stretching
from the center of cavity 61 towards the edges of said
cavity 61.

[0058] A flexible membrane 60, typically polyester,
polycarbonate or similar as used in flexible electronic cir-
cuit manufacturing, and preferably hypoallergenic to pre-
vent contact dermatitis covers deposits 57 and 58.
[0059] Pressure exerted on the membrane 60 will
cause it to flex towards membrane 56. If sufficient pres-
sure is applied, the two membranes 56 and 60 will make
contact. With even more pressure the contact area be-
tween the two membranes 56 and 60 will become larger.
The electrical resistance of 57 can be measured. Forcing
the two membranes 56 and 60 together will allow deposit
58 to make contact with 57. Because deposit 58 has a
lower resistance than deposit 57, changing the contact
area between deposits 57 and 58 will cause the meas-
ured resistance of deposit 57 to change accordingly, de-
creasing as more of deposit 58 makes contact with it and
increasing as less of deposit 58 comes into contact with
it. In practice a slight bulge (not shown) introduced below
deposit 57 will cause it to remain in contact with deposit
58, allowing very slight pressures on deposit 58 to be
measured.

[0060] Spacer 62 between flexible membranes 56 and
60 creates a cavity of suitable dimensions. Spacer 62
can be coated with adhesive on both sides to allow easy
assembly of the sensor as a unit, and can be made of
the same materials used for membranes 57 and 60.

Referring now to Figure 6:

[0061] A more complicated device 10 can be made by
manufacturing a cavity 65 opposite the sensor, on the
inside of the "clip" section. A third membrane 66 can then
be affixed to that side so that it completely covers the
cavity 65. A port 64 can also be made through the clip
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so that it connects the cavity between this membrane
with the area behind membrane 57. If the port and cavity
so described are then filled with fluid (and provided that
portion of membrane 56 that is located underneath the
graphite deposit is not permanently affixed to the housing
30 of the device 10), pressure exerted by the waistband
of the diaper on membrane 66 will be transferred through
the membrane by the fluid to the underside of membrane
57, pressing 57 towards 60 and allowing pressure from
both sides of the clip to be measured. Such a sensor is
expected to be more sensitive than those disclosed in
the embodiments of Figures 4 and 5.

[0062] It is to be appreciated, that the invention is not
limited to any specific embodiment or configuration as
hereinbefore generally described or illustrated.

Claims

1. A device (10) for continuously monitoring one or
more indicators relating to the health or comfort of a
person (12), the device including: one or more sens-
ing means for sensing and measuring a value of one
or more desired indicators; and
a communicating means (13) for communicating an
alarm signal when the measured value is above or
below a predetermined value or range of values,
wherein the device includes a housing (16, 30, 50)
and a clip (18) adapted for attaching the housing to
an item of clothing (14) of the person in use, and
wherein said clip can be located between the item
of clothing and the skin of the person in use,
characterised in that at least one pressure sensing
means is incorporated in the clip.

2. Adevice as claimed in claim 1, wherein the indicator
is selected from the group including: breathing,
heartbeat, temperature and humidity.

3. A device as claimed in claim 1 wherein the item of
clothing (14) is selected from the group including: a
conventional diaper, and a conventional undergar-
ment.

4. A device as claimed in claim 2 wherein the sensing
means for sensing breathing of the person is in the
form of a pressure transducer.

5. Adevice as claimed in claim 4, wherein the pressure
transducer measures pressure exerted on it by the
lifting and falling of the skin of the breathing person
(12) and, when the pressure exerted on the pressure
transducer occurs in irregular intervals or ceases for
a predetermined period of time, the communicating
means (13) are activated.

6. A device as claimed in claim 5 wherein, when the
pressure transducer measures pressure that occurs
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in Irregular intervals or ceases for a predetermined
period of time, it activates a stimulating means aimed
at encouraging the person (12) to breathe normally
either prior to or simulataneously with activating the
communicating means (13).

A device as claimed in claim 6, wherein the stimu-
lating means is in the form of a vibrating mechanism
that causes the housing (16, 30, 50) of the device
(10) to vibrate.

A device as claimed in any one of claims 4 to 7,
wherein the sensing means for sensing and meas-
uring the breathing of a person (12) is sufficiently
sensitive to additionally sense the heartbeat of a per-
son and wherein when an irregular heartbeat or a
cessation of heartbeat is sensed, the communicating
means (13) is activated.

A device as claimed in claim 1, wherein sensing
means for sensing temperature, which can be in use
located between the item of clothing and the skin of
the person wearing the device and an additional tem-
perature sensing means, which can be in use located
tothe exterior of the item of clothing (14) of the person
(12) wearing the device, are provided so that the
values measured by the two temperature sensing
means can be compared continuously so as to cal-
culate the rate of heat loss of the person wearing the
device wherein, when the rate of heat loss falls below
or rises above a predetermined value or range of
values, the communicating means (13) is activated.

A device as claimed in claim 1, wherein sensing
means for sensing humidity, which can be in use
located between the item of clothing and the skin of
the person wearing the device and an additional hu-
midity sensing means, which can be in use located
tothe exterior of the item of clothing (14) of the person
(12) wearing the device, are provided so that the
values measured by the two humidity sensing means
can be compared continuously so as to be able to
ascertain when the humidity level between the item
of clothing and skin of the person rises above a de-
sired value at which stage the communicating means
(13) is activated.

A device is claimed in any one of claim 1 or claim
10, wherein the humidity sensing means is in the
form of a conductivity sensor so that when the con-
ductivity measured rises above a predetermined val-
ue, the communicating means (13) is activated.

A device as claimed in any one of the preceding
claims, wherein the communicating means (13) in-
cludes one or more of the following: an audible alarm,
a visual signal and a radio signal transmitted to a
suitable remotely located receiver.
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14.

15.

16.

17.

10

A device as claimed In claim 1 wherein the housing
(16, 30, 50) and clip (18) are manufactured from a
synthetic plastics material.

A device as claimed in claim 1 wherein the device
(10) includes a power source.

A device as claimed in claim 1 wherein the device
(10) includes an interface on the housing (16, 30,
50) to permit setting of the predetermined value or
range of values at which the communicating means
(13) is activated and for switching the device on and
off.

A device as claimed in claim 15 wherein the housing
(16, 30, 50) is provided which a cover for covering
the interface so as to inhibit the device (10) from
accidentally being turned off or reprogrammed dur-
ing use.

A device as claimed in claim 1 wherein the device
(10) includes a data storage device for storing infor-
mation sensed by the sensing means.

Patentanspriiche

1.

Vorrichtung (10) zum kontinuierlichen Uberwachen
eines oder mehrerer Indikatoren beziiglich Gesund-
heit oder Komfort einer Person (12), wobei die Vor-
richtung umfasst: ein oder mehrere Abtastmittel zum
Abtasten und Messen eines Wertes eines oder meh-
rerer gewlnschter Indikatoren; und

ein Kommunikationsmittel (13) zum Mitteilen eines
Alarmsignals, wenn der gemessene Wert unter oder
Uber einem vorherbestimmten Wert oder Wertebe-
reich liegt, wobei die Vorrichtung ein Gehause (16,
30, 50) und eine Klammer (18), die dazu geeignet
ist, um im Gebrauch das Gehéause an einem Klei-
dungsstiick (14) der Person festzuklammern, um-
fasst, und wobei die Klammer sich im Gebrauch zwi-
schen dem Kleidungsstlick und der Haut der Person
befinden kann,

dadurch gekennzeichnet, dass mindestens ein
Druckabtastmittel in die Klammer integriert ist.

Vorrichtung nach Anspruch 1, wobei der Indikator
aus der Gruppe ausgewahlt wird, umfassend: At-
mung, Herzschlag, Temperatur und Feuchtigkeit.

Vorrichtung nach Anspruch 1, wobei das Kleidungs-
stlick (14) aus der Gruppe ausgewahlt wird, umfas-
send: eine herkdmmliche Windel und ein herkdmm-
liches Unterwascheteil.

Vorrichtung nach Anspruch 2, wobei die Abtastmittel
zum Abtasten der Atmung der Person in Form eines
Drucksensors vorliegen.
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Vorrichtung nach Anspruch 4, wobei der Drucksen-
sor den Druck misst, der darauf durch das Anheben
und Absenken der Haut der atmenden Person (12)
ausgedlbt wird, und wenn der auf den Drucksensor
ausgeUbte Druck in unregelmaBigen Abstanden er-
folgt oder wahrend einer vorherbestimmten Zeit-
spanne aufhort, die Kommunikationsmittel (13) ak-
tiviert werden.

Vorrichtung nach Anspruch 5, wobei, wenn der
Drucksensor einen Druck misst, der in unregelma-
Rigen Abstéanden vorkommt oder wahrend einer vor-
herbestimmten Zeitspanne aufhort, er ein Stimulati-
onsmittel aktiviert, das darauf abzielt, die Person
(12) zum normalen Atmen zu bewegen, entweder,
bevor die Kommunikationsmittel (13) aktiviert wer-
den, oder gleichzeitig dazu.

Vorrichtung nach Anspruch 6, wobei das Stimulati-
onsmittel in Form eines vibrierenden Mechanismus
vorliegt, der das Gehause (16, 30, 60) der Vorrich-
tung (10) vibrieren Iasst.

Vorrichtung nach einem der Anspriiche 4 bis 7, wo-
bei das Abtastmittel zum Abtasten und Messen der
Atmung einer Person (12) empfindlich genug ist, um
zudem den Herzschlag einer Person abzutasten,
und wobei, wenn ein unregelmafliger Herzschlag
oder ein Aufhéren des Herzschlags abgefihlt wird,
das Kommunikationsmittel (13) aktiviert wird.

Vorrichtung nach Anspruch 1, wobei ein Abtastmittel
zum Abtasten einer Temperatur, das sich im Ge-
brauch zwischen dem Kleidungsstiick und der Haut
der Person, welche die Vorrichtung tragt, befinden
kann, und ein zusatzliches Temperaturabtastmittel,
das sichim Gebrauch aulRen an dem Kleidungsstiick
(14) der Person (12), welche die Vorrichtung tragt,
befinden kann, bereitgestellt werden, so dass die
Werte, die von den beiden Temperaturabtastmitteln
gemessen werden, kontinuierlich verglichen werden
kdénnen, um die Warmeverlustrate der Person, wel-
che die Vorrichtung tragt, zu berechnen, wobei,
wenn die Warmeverlustrate unter einen vorherbe-
stimmten Wert oder einen Wertbereich sinkt oder
dartber hinaus ansteigt, das Kommunikationsmittel
(13) aktiviert wird.

Vorrichtung nach Anspruch 1, wobei ein Abtastmittel
zum Abtasten von Feuchtigkeit, das sich im Ge-
brauch zwischen dem Kleidungsstick und der Haut
der Person, welche die Vorrichtung tragt, befinden
kann, und ein zusatzliches Feuchtigkeitsabtastmit-
tel, das sich im Gebrauch aufien an dem Kleidungs-
stlick (14) der Person (12), welche die Vorrichtung
tragt, befinden kann, bereitgestellt werden, so dass
die Werte, die von den beiden Feuchtigkeitsabtast-
mitteln gemessen werden, kontinuierlich verglichen
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werden kénnen, um festzustellen, wann der Feuch-
tigkeitspegel zwischen dem Kleidungsstiick und der
Haut der Person Uber einen gewlnschten Wert hin-
ausgeht, wobei das Kommunikationsmittel (13) zu
diesem Zeitpunkt aktiviert wird.

Vorrichtung nach einem der Anspriiche 1 oder 10,
wobei das Feuchtigkeitsabtastmittel in Form eines
Leitfahigkeitssensors vorliegt, so dass, wenn die ge-
messene Leitfahigkeit iber einen vorherbestimmten
Wert ansteigt, das Kommunikationsmittel (13) akti-
viert wird.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei das Kommunikationsmittel (13) ein
oder mehrere der folgenden Elemente umfasst: ei-
nen horbaren Alarm, ein optisches Signal und ein
Funksignal, das an einen geeigneten, entfernt auf-
gestellten Empfanger tUbertragen wird.

Vorrichtung nach Anspruch 1, wobei das Gehause
(16, 30, 50) und die Klammer (18) aus einem syn-
thetischen Kunststoff hergestellt sind.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
(10) eine Energiequelle umfasst.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
(10) eine Schnittstelle auf dem Gehause (16, 30, 50)
umfasst, um die Einstellung des vorherbestimmten
Wertes oder Wertbereichs zu ermdglichen, bis das
Kommunikationsmittel (13) aktiviert wird, und um die
Vorrichtung ein- und auszuschalten.

Vorrichtung nach Anspruch 15, wobei das Gehause
(16, 30, 50) mit einem Deckel versehen ist, um die
Schnittstelle zu bedecken, um ein Ausschalten oder
ein versehentliches Umprogrammieren der Vorrich-
tung (10) im Gebrauch zu verhindern.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
(10) eine Datenspeichervorrichtung zum Speichern
von Informationen, die von den Abtastmitteln erfasst
werden, umfasst.

Revendications

Dispositif (10) pour surveiller en continu un ou plu-
sieurs indicateurs concernant la santé ou le confort
d’'une personne (12), le dispositif comprenant : un
ou plusieurs moyens de détection pour détecter et
mesurer une valeur d’un ou de plusieurs indicateurs
souhaités ; et

un moyen de communication (13) pour communi-
quer un signal d’alarme lorsque la valeur mesurée
est au-dessus ou au-dessous d’une valeur ou d’'une
plage de valeurs prédéterminée, dans lequel le dis-
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positif comprend un boitier (16, 30, 50) et une attache
(18) adaptée pour attacher le boitier a un vétement
(14) de la personne en cours d’utilisation, et dans
lequel ladite attache peut en cours d'utilisation étre
située entre le vétement et la peau de la personne,
caractérisé en ce qu’au moins un moyen de détec-
tion de pression est intégré dans I'attache.

Dispositif selon la revendication 1, dans lequel I'in-
dicateur est sélectionné dans le groupe
comprenant : la respiration, le battement du cour, la
température et 'lhumidité.

Dispositif selon la revendication 1, dans lequel le vé-
tement (14) est sélectionné dans le groupe
comprenant : une couche conventionnelle et un
sous-vétement conventionnel.

Dispositif selon la revendication 2, dans lequel le
moyen de détection pour détecter la respiration de
la personne se présente sous la forme d’un trans-
ducteur de pression.

Dispositif selon la revendication 4, dans lequel le
transducteur de pression mesure la pression exer-
cée sur celui-ci par le soulevement et I'abaissement
de la peau de la personne (12) quirespire, et lorsque
la pression exercée sur le transducteur de pression
survient a des intervalles irréguliers ou cesse pen-
dant une période de temps prédéterminée, les
moyens de communication (13) activés.

Dispositif selon la revendication 5, dans lequel, lors-
que le transducteur de pression mesure une pres-
sion qui survient a intervalles irréguliers ou cesse
pendant une période de temps prédéterminée, il ac-
tive un moyen de stimulation visant a encourager la
personne (12) a respirer normalement, soit avant
d’activer les moyens de communication (13), soit en
méme temps que I'activation.

Dispositif selon la revendication 6, dans lequel le
moyen de stimulation se présente sous laforme d’un
mécanisme vibreur qui amene le boitier (16, 30, 50)
du dispositif (10) a vibrer.

Dispositif selon 'une quelconque des revendications
4 a 7, dans lequel le moyen de détection pour dé-
tecter et mesurer la respiration d’'une personne (12)
est suffisamment sensible pour détecter en plus le
battement du coeur d’une personne, et dans lequel,
lorsqu’un battement du coeur irrégulier ou une ces-
sation du battement du coeur est détecté(e), le
moyen de communication (13) est activé.

Dispositif selon la revendication 1, dans lequel un
moyen de détection pour détecter une température,
qui peut en cours d’utilisation étre situés entre le vé-
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tement et la peau de la personne portant le dispositif,
et un moyen de détection de température supplé-
mentaire, qui peut en cours d’utilisation étre situé a
I'extérieur du vétement (14) de la personne (12) por-
tant le dispositif, sont fournis de sorte que les valeurs
mesurées par les deux moyens de détection de tem-
pérature puissent étre comparées en continu de fa-
con a calculer le taux de perte de chaleur de la per-
sonne portant le dispositif, dans lequel, lorsque le
taux de perte de chaleur descend au-dessous ou
monte au-dessus d’une valeur ou d’'une plage de
valeurs prédéterminée, le moyen de communication
(13) est activé.

Dispositif selon la revendication 1, dans lequel un
moyen de détection pour détecter de 'humidité qui
peut en cours d'utilisation étre situé entre le véte-
ment et la peau de la personne portant le dispositif,
et un moyen de détection d’humidité supplémentai-
re, qui peut en cours d’utilisation étre situé a I'exté-
rieur du vétement (14) de la personne (12) portant
le dispositif, sont fournis de sorte que les valeurs
mesurées par les deux moyens de détection d’hu-
midité puissent étre comparées en continu de fagon
a pouvoir établir quand le niveau d’humidité entre le
vétement etla peau de la personne monte au-dessus
d’une valeur souhaitée, a quel stade le moyen de
communication (13) est activé.

Dispositif selon I'une quelconque des revendications
1 ou 10, dans lequel le moyen de détection d’humi-
dité se présente sous la forme d’un capteur de con-
ductivité de sorte que quand la conductivité mesurée
monte au-dessus d'une valeur prédéterminée, le
moyen de communication (13) est activé.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le moyen de communica-
tion (13) comprend un ou plusieurs des éléments
suivants : une alarme audible, un signal visuel et un
signal radio transmis a un récepteur adéquat, situé
a distance.

Dispositif selon larevendication 1, dans lequelle boi-
tier (16, 30, 50) et I'attache (18) sont fabriqués a
partir d’'une matiére plastique synthétique.

Dispositif selon la revendication 1, dans lequel le dis-
positif (10) comprend une source d’énergie.

Dispositif selon la revendication 1, dans lequel le dis-
positif (10) comprend une interface sur le boitier (16,
30, 50) pour permettre le réglage de la valeur ou de
la plage de valeurs prédéterminée a laquelle le
moyen de communication (13) est activé et pour met-
tre le dispositif en et hors service.

Dispositif selon la revendication 15, dans lequel le
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boitier (16, 30, 50) est muni d’'un couvercle pour cou-
vrir l'interface de fagon a empécher une mise hors
service ou une reprogrammation accidentelle du dis-
positif (10) en cours d’utilisation.

Dispositif selon larevendication 1, dans lequel le dis-
positif (10) comprend un dispositif de stockage de
données pour stocker des informations détectées
par les moyens de détection.
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Figure 3
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