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(7) ABSTRACT

The invention relates to a device (1) for detecting vital signs
comprising a sensor (2) and a power supply module (3),
which sensor (2) has at least one detection means (5, 6, 7, 8)
configured to detect a vital sign from the group comprising
oxygen content of the blood, body temperature, skin mois-
ture, conductivity of the skin, pulse, and a first (10) com-
munication module, and the power supply module (3) has a
second communication module (20) and a power source
(21), and a wireless communication link (4) exists between
the first (10) and second communication module (20), and
the sensor (2) is provided in the form of an elastically
deformable, rebounding thin-film sensor, and the commu-
nication link (4) is configured for transmitting power and
measured values or measurement data.

12 Claims, 2 Drawing Sheets
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1
DETECTION DEVICE FOR VITAL SIGNS

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a national phase entry under 35
U.S.C. § 371 of International Application No. PCT/AT2009/
000003, filed Jan. 9, 2009, published in German, which
claims the benefit of Austrian Patent Application No. A
29/2008, filed Jan. 9, 2008. The disclosures of said appli-
cations are incorporated by reference herein.

The invention relates to a device for detecting vital signs.

In order to provide permanent medical monitoring of a
person or to monitor a training program or keep a log, it is
necessary to detect vital signs at regular intervals. In order
to make the process as pleasant as possible for the person
being monitored, it is of particular advantage to design a
monitoring device so that it is inconspicuous to the wearer
of the device. It is of particular advantage that such a
monitoring device should not restrict the freedom of move-
ment of the wearer or should do so to only a negligible
degree. It is also of advantage to ensure that operation
continues for as long as possible.

Patent specification WO 2006/005169 Al discloses a
device and a method of monitoring vital signs, where the
patient wears an evaluating device on the wrist and an
optical detection device is held in the hand. The optical
detection device is designed in the form of a ring, for
example, which is worn around a finger, preferably the
thumb.

Patent specification WO 2005/048830 Al discloses a
device for detecting vital signs. To this end, the device is
disposed in a housing, and metal contact electrodes are
provided on the external face of the housing. In order to
detect vital signs, the user must manually apply the device
to a point of the body. The detected data is transmitted via
a long-range communication means to a contact person in a
control center, for example.

The disadvantage of the devices known from the prior art
is that a device has to be worn on the wrist and the detection
means has to be held in the hand. It is also a disadvantage
if the device has to be held or applied against the body by
the user in order to take measurements. The known devices
are also usually of a not inconsiderable size and thus
significantly restrict the user’s freedom of movement or
allow only a severely limited amount of movement during
the measuring operation.

The objective of the invention is to propose an autarchic
device by means of which vital signs can be detected
continuously over a long period, and a means for detecting
the vital signs can be positioned on the wearer’s body so that
it does not restrict the wearer’s freedom of movement or
does so to only a negligible degree.

The objective of the invention is achieved due to the fact
that the sensor is provided in the form of an elastically
deformable and rebounding thin-film sensor and the com-
munication link is programmed to transmit power and
measured values or measurement data

Opting for a thin-film sensor, the individual active layers
are applied to a substrate by vapor deposition and/or print-
ing. The main advantage resides in the fact that these thin
layers can be adapted particularly well to the deformations
of the sensor. Since the sensor of the detection device
proposed by the invention is disposed on body parts and is
also subjected to dynamic deformations due to the move-
ment of the body, it is of vital importance to ensure that the
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sensor is not damaged due to mechanical stress when used
for its intended purpose in order to ensure reliable operation.

Likewise with respect to wearer comfort and hence accep-
tance by the user. it is of advantage if the communication
link is able to transmit electrical power and data. Detection
means detecting vital signs require electrical power which
must be supplied to the sensor, and this usually takes place
via a power source. However, the disadvantage of known
power sources is that, for reasons relating to capacity, they
are of a not inconsiderable volume and weight and therefore
restrict wearing comfort when fitted on the sensor so that the
user regards the sensor as an annoying part. Due to low
capacity, the disadvantage of a small volume power source
is that it can be used for a very limited period only. Since the
electrical power is transmitted to the sensor via the com-
munication link, the sensor can be made to a significantly
more compact and lightweight design without limiting the
period during which the detection device proposed by the
invention can be used to any major degree.

A particular advantage can be gained if the first commu-
nication link is based on the near field of the skin. Opting for
this design means that the sensor can be placed at any point
of the body without having to worry about wiring. In
particular, the advantage of this embodiment is that the
sensor can preferably be placed at those body positions
where the vital signs to be detected can be detected particu-
larly readily. The sensor can also be positioned so that it is
afforded protection or it can also be positioned so that it does
not restrict the wearer’s freedom of movement. This is of
particular advantage when detecting training data because
the sensor can be positioned accordingly so that it does not
restrict the natural movements of the person training,

It is also of advantage if the range of the first communi-
cation link can be set to prevent interference from a second
detection device worn by another patient.

In another advantageous embodiment, the first commu-
nication link may also be provided in the form of a high
frequency connection of short range, for example an HF
connection in the license-free ISM range (Industrial, Scien-
tific, and Medical Band) of 868 respectively 915 MHz.
Opting for a communication link in this frequency range
means that there are numerous communication devices such
as transmitter/receiver circuits available, due to their wide-
spread use.

Another advantageous embodiment enables the oxygen
content of the blood to be determined by means of pulse
oximetry. In order to run the pulse oximetry method, it is
necessary to have a detection means comprising a source for
electromagnetic radiation and an electromagnetic radiations
detector. With this, capillary vessels are illuminated with
light of different wavelengths and the respective different
absorption rates are correlated with one another. By estab-
lishing a ratio and comparing it with reference values, the
degree of oxygen saturation can be determined, and this
evaluation can then be run in an external evaluation device,
for example. In order to take the measurement, light with a
wavelength in the range of 660 nm and in the range of 940
nm is used. Ambient light may also be used if necessary.

The radiation source may be any light-emitting semicon-
ductor components but light emitting diodes are used by
preference. As the detector, it is preferable to use a photo
transistor although all other photo-sensitive electronic com-
ponents could also be used.

In other embodiments, the detection means may also
detect vital signs such as blood pressure or blood sugar
content, for example. A major advantage of these embodi-
ments is that these vital signs can also be detected non-
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invasively, and in particular an optically operated detection
system as claimed enables such vital signs to be detected. It
would also be conceivable to provide a detection means for
detecting breathing frequency.

A particularly practical advantage can be gained if the
detection means is made up of organic and/or inorganic
semiconductor components. In terms of the preferred appli-
cation of the sensor, detection means comprising organic
semiconductor components offer a particular advantage in
that they can be manufactured particularly easily, quickly
and inexpensively. With respect to environmental issues and
disposal, organic semiconductors offer an additional advan-
tage in that they do not require any processes which involve
high energy consumption or high temperature processes and
the sensor can be disposed of without risk to the environ-
ment. In situations where vital signals have to be detected
continuously, the detection means of the sensor can become
dirty, thus impairing or limiting the functionality of the
sensor or even rendering it unusable. Given the advantages
outlined above, it is now possible to design a disposable
sensor, so that it is no longer necessary to clean a dirty sensor
and instead, it can be replaced immediately by a new sensor.

Organic semiconductor components and in particular
organic light-emitting diodes and organic photo-transistors
have long been known from the prior art and therefore
require no further description here.

In the case of another advantageous embodiment, the
detection means may also be provided in the form of
inorganic semiconductor components or a combination of
organic and inorganic semiconductor components.

Based on another embodiment, the sensor is provided in
the form of a flat support layer on which the detection means
is disposed. The advantage of an elastically deformable and
rebounding flat support layer is that it can be adapted
particularly well to the surface structure on which the sensor
is disposed. The support layer may be made from PEN or
PET, for example.

In the case of another advantageous embodiment, the flat
support layer may be of an electrically insulating type, in
which case the detection means can be applied to the support
layer without an additional electrically insulating protective
layer. Another advantage is the fact that the support layer is
preferably supplied as a film material on a roll, offering a
particularly rational method of producing the sensor, espe-
cially using continuous processing.

Based on another advantageous embodiment, the opti-
cally acting detection means may also be disposed on the flat
face of the support layer facing away from the body part. If
the support layer is transparent or semi-transparent at least
in the spectral range of the radiation source or the radiation
detector, there is no need for the detection means to be
placed on the body surface where it is exposed to a greater
risk of becoming dirty.

A very decisive advantage can be obtained if the detection
means is printed on a flat face of the support layer. Detection
means produced by printing processes, for example inkjet
printing, screen printing or stamping are particularly inex-
pensive. The particular advantage of printing processes is
that they can be adapted to changing requirements very
rapidly and flexibly, so that even small numbers of items can
be produced economically. It is also possible to produce
complex structures of the type needed for semiconductor
components much more easily and quickly with printing
processes. In particular, the detection means can be printed
onto prefabricated components.

Based on another advantageous embodiment, the detec-
tion means is made up of organic semiconductor compo-
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nents. Organic semiconductor materials are particularly
practical for use in printing processes and enable layouts to
be obtained which can not be obtained using inorganic
semiconductor materials, or can be so only with great
difficulty. For example, during a first printing operation, a
portion can be left free and another material printed into it
in a second printing operation. If using inorganic materials,
complex lithography and etching processes would have to be
used.

In terms of user friendliness, it is of advantage to opt for
an embodiment in which the sensor can simply be fitted and
removed. In a manner generally known, a cuff'is designed so
that it is at least of a length in its longitudinal extension
which is necessary to enclose the requisite circumference.
The cuff may be a closed cylindrical cuff, in which case the
fine adjustment to the circumference is preferably obtained
using elastic portions. However, the cuff may also be a
developed cylinder, in which case the cuffis designed to suit
the circumference to be enclosed and is positioned on it by
means of a retaining means.

Also of advantage is another embodiment in which the
cuff has a closure element designed to emit a trigger signal.
It is then only necessary to measure the vital signals when
the sensor is applied to a body part. If the closure element
is designed to emit a trigger signal, this signal can be used
to activate the detection device, after which vital signals are
detected periodically. This embodiment advantageously pre-
vents incorrect measurements. For example, the sensor can
become detached from the body unnoticed, after which vital
signals will no longer be detected and an alarm could be
used to indicate such a state, for example. As defined in the
claim, however, a trigger signal is generated if the sensor
becomes detached from the body and an alarm alert due to
the absence of vital signs is suppressed. The trigger signal
triggered if the sensor inadvertently becomes detached from
the body could also be used to alert the wearer to this fact.
The claimed embodiment therefore offers a significant
increase in operating safety and comfort for the user.

As proposed by the invention, power is transmitted from
the power supply module to the sensor via a wireless
communication link. If a storage is provided in the first
communication module for electrical power, detection
means which require higher power consumption can be
fitted on the sensor. As proposed by the invention, vital signs
are not detected continuously but in a pre-selectable time
pattern, for example every minute. Since only a limited
amount of power can be transmitted via the wireless com-
munication link, the claimed embodiment offers an advan-
tage in that the power storage can be charged during the
pauses between measurements. During measurements, the
detection means are supplied with electrical power by the
power storage. The measuring cycles are selected so that the
time between measuring operations is enough for the power
storage to be charged with enough power to enable the next
measuring operation to be run.

The power storage is provided in the form of a capacitive
storage or an electrochemical storage element. A particularly
advantageous embodiment is one in which the power storage
is provided in the form of a thin-film element or a polymer
accumulator because a power storage of this type can be
produced by printing.

Based on another advantageous embodiment, the first and
second communication module has a device for transmitting
and/or receiving electromagnetic radiation. The transmitter
and/or receiver device is configured so as to transfer elec-
trical power, control signals and detected measurement
values applied to the first and second communication mod-
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ule to an electromagnetic field so that the wireless commu-
nication link is established between the first and second
communication module.

Based on yet another embodiment, the communication
link is established on the basis of the near field of the skin.
In this case, the transmitter and/or receiver device of the first
and second communication modules must be configured so
that the electromagnetic radiation can be coupled with the
transport medium, namely the skin. Since electrical power
has to be transmitted via the communication link in order to
supply the sensor in addition to measured values and control
signals, a frequency of 100 kHz for the electromagnetic
alternating signal has proved to be of particular advantage.

The transmitter and/or receiver device may be provided in
the form of an antenna, for example, or a printed strip
conductor antenna. A transmitter and/or receiver device
based on this design can advantageously be fitted very easily
on the sensor or integrated in it.

Also of advantage is an embodiment in which the power
source is provided in the form of an element from the group
comprising a chemical element, an inorganic or organic
solar cell. Since the power supply module is disposed at a
distance from the sensor, in other words the wearer’s free-
dom of movement is barely restricted at all, a device with a
higher capacity may also be used as the power source. In
particular, widely available, inexpensive and very high
capacity chemical elements may be used. To permit autar-
chic power operation of the detection device proposed by the
invention, it is also of advantage if the power source is a
solar cell, in particular an organic solar cell. The particular
advantage of organic solar cells is that they are particularly
inexpensive and can be manufactured economically, espe-
cially if manufactured by printing processes.

A decisive advantage of the claimed embodiment is that
the supply of electrical power to the sensor takes place via
the power supply module. Since it is not necessary to
provide a power source on the sensor, it can be made to a
particularly compact design, which is of advantage in terms
of gaining high acceptance on the part of the user because a
compact sensor does not or only slightly restricts freedom of
movement and is therefore not perceived as annoying.

In order to process the detected measurement values, it is
of advantage to provide the power supply module with an
evaluation device. The vital signals detected by the detection
means are therefore available as so-called raw data, which
must be processed in readiness for determining the data.
This processing task can then advantageously be dealt with
by the evaluation device of the power supply module. In the
example of detecting the oxygen content of the blood,
brightness values are detected, for example. Based on the
known method of pulse oximetry, the individual brightness
values for different spectral components are correlated with
one another and this task can be handled by the evaluation
device, which means that the evaluation device will be
capable of providing values proportional to the oxygen
content. However, the evaluation device may also be con-
figured so that it aggregates the periodically detected vital
signs in order to enable a long-term trend to be determined.
In another advantageous embodiment, the evaluation device
may also have an alarm device, for example, which alerts the
wearer if a vital sign rises above or drops below a threshold
value.

In order to run the routine of processing the measurement
values, it is of advantage if the evaluation device has a
control unit and a memory. Rules can be stored in the
memory, which can be loaded by the control unit and run in
order to run the routine of processing the detected vital
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signs. The control unit may also be provided in the form of
a micro-computer and the memory may be a volatile or
non-volatile memory module. The memory may also be
configured so that it temporarily stores detected and pro-
cessed vital signs until the next data synchronization.

The detection device proposed by the invention may be
operated independently, in which case monitoring, evalua-
tion and optionally alerting the wearer to alarms can be
handled on an autarchic basis without the intervention or
involvement of a data evaluation device. The detection
device proposed by the invention may also be configured so
that it allows personal vital data to be evaluated by an
analysis device. In this case, it is of particular advantage if
the power supply module has a third communication mod-
ule. This third communication module is preferably config-
ured to establish a wireless communication link, although it
would also be conceivable to connect an analysis device by
cable. In any event, the third communication module is
configured to convert the detected and optionally processed
measurement values of the vital signals into a format that
permits transmission.

In accordance with another advantageous embodiment,
the third communication module is configured to establish a
data link with a data distant end of a data analysis unit. The
data link may be provided in the form of a wireless com-
munication link operating in the local range, for example
RFID, Bluetooth, IrDA. The third communication module
and the data distant end thus have a transmitter and/or
receiver device. However, the data link may also be a
hard-wired communication link, for example USB.

Another advantageous embodiment can be obtained if the
third communication module is a memory module, as
claimed. In order to transmit the detected vital signals to the
data analysis unit, the user, but more especially the power
supply module, must be in the vicinity of the data distant end
of the data analysis unit in order to establish the data link.
If the third communication module has a memory module,
the detected vital signals can be temporarily stored for a
definable period by the capacity of the memory module and
will not be transmitted to the data analysis unit until later
when a data link is established. This is of particular advan-
tage if vital signs have to be detected for long periods
because the wearer of the detection device proposed by the
invention can not be expected to establish the data link with
the data analysis unit in order to synchronize the detected
vital signs too often. Particularly preferred is an embodiment
in which the memory module holds the stored contents
without a supply of electrical power.

The advantage of wearing the power supply module in or
on the user’s clothing is that the power supply module is
positioned so that it is as inconspicuous as possible but does
not restrict the user’s freedom of movement. However, the
power supply module may optionally also be disposed on
the body surface, for example by attaching it to an elastic
strap. It is of particular advantage to dispose the power
supply module on the body surface if the communication
link is established by the near field of the skin because it is
possible to obtain a particularly good coupling and uncou-
pling of the electromagnetic fields on the skin surface.
However, in order to establish a communication link by
means of the near field of the skin, direct skin contact is not
necessary and in particular, it is sufficient for the power
supply module, in particular the second communication
module, to be placed within a close range of several cm
distance from the skin surface.

With a view to obtaining autarchic operation of the
detection device for the longest possible time and in par-
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ticular with a view to obtaining as compact as possible a
sensor, it 1s very much of advantage if the power supply
module is configured to activate the sensor. Vital signs do
not have to be detected continuously and detection on a
periodic basis will suffice, for example every minute. To
enable a sensor design that is compact and consumes as little
energy as possible, it is therefore of advantage is this time
control is not run on the sensor, which would require a
permanent power supply, and instead, the sensor is activated
by an external time transmitter. The power supply module
may therefore incorporate a time transmitter, which activates
the sensor periodically via the communication link. The time
transmitter is preferably disposed in the evaluation device or
comprises it. Activation may operate in such a way that a
signal with a special frequency is emitted by the second
communication module, to which an activation device in the
first communication module is selective and thus activates
the detection means. Once the vital signs have been
detected, they are transmitted via the communication link to
the power supply module and the sensor is deactivated
again. The power-consuming operation of detecting the vital
signs is therefore active for only a short period of the entire
operating time, resulting in a significant extension of the
usage time due to the lower power consumption, thereby
also enabling more compact modules to be used.

The invention will be described in more detail below on
the basis of examples of embodiments illustrated in the
appended drawings.

These show schematic diagrams as follows:

FIG. 1a shows an embodiment of the flexible sensor of the
detection device proposed by the invention;

FIG.. 15 shows an embodiment of a power supply module
according to the invention;

FIG.. 1c shows the embodiment of the flexible sensor
from FIG. 1a in a looped-around and closed position;

FIG. 2a shows a person wearing several embodiments of
the detection device; and

FIG. 25 shows a data analysis unit which can synchronize
with the detection device to obtain the detected vital signs.

Firstly, it should be pointed out that the same parts
described in the different embodiments are denoted by the
same reference numbers and the same component names and
the disclosures made throughout the description can be
transposed in terms of meaning to same parts bearing the
same reference numbers or same component names. Fur-
thermore, the positions chosen for the purposes of the
description, such as top, bottom, side, etc., relate to the
drawing specifically being described and can be transposed
in terms of meaning to a new position when another position
is being described. Individual features or combinations of
features from the different embodiments illustrated and
described may be construed as independent inventive solu-
tions or solutions proposed by the invention in their own
right.

All the figures relating to ranges of values in the descrip-
tion should be construed as meaning that they include any
and all part-ranges, in which case, for example, the range of
1 to 10 should be understood as including all part-ranges
starting from the lower limit of 1 to the upper limit of 10, i.e.
all part-ranges starting with a lower limit of 1 or more and
ending with an upper limit of 10 or less, e.g. 1 to 1.7, or 3.2
to 8.1 or 5.5 to 10.

Figs. 1a, 1b, and 1c illustrate the detection device 1
proposed by the invention, comprising a sensor 2 and power
supply module 3, and a short-range wireless communication
link 4 exists between these two.
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The sensor 2 has a means 5 for detecting the oxygen
content of the blood, a means 6 for detecting body tempera-
ture, a means 7 for detecting skin moisture and a means 8 for
detecting the conductivity of the skin, for example. The
sensor 2 further comprises a first communication module 10
and optionally a closure element 11 configured to act with
the closure element 33 to secure the sensor 2 around an
object. FIG. 1c shows the sensor 2 in a looped-around and
closed position with the closure element 33 engaging
through the closure element 11.

The means 5 for detecting the oxygen content of the blood
is provided in the form of an electromagnetic radiation
detector 12 and at least one source of electromagnetic
radiation 13. The detection means 5 detects the oxygen
content of the blood using the method of pulse oximetry. To
this end, electromagnetic radiation with a first wavelength in
the optically visible range, for example in the range of 660
nm, is emitted by a radiation source 13, and electromagnetic
radiation in another wavelength range, for example in the
range of 940 nm, is emitted by a second radiation source.
Due to the hemoglobin saturated with oxygen, the radiation
is weakened to a different degree in each case. The radiation
detector 12 is photosensitive in the entire wavelength range
of the light emitted by the radiation source 13 and generates
an output signal or an electric voltage proportional to the
intensity of the incident electromagnetic radiation. The
detector may also vary its resistance or some other electrical
variable depending on the intensity of the incident electro-
magnetic radiation. The radiation source 13 is preferably
provided in the form of a light-emitting diode (LED) and the
radiation detector 12 is preferably provided as a quantum
detector, for example a photo-detector or photo-diode. In the
case of one particularly preferred embodiment, the radiation
source 13 and the radiation detector 12 are organic semi-
conductors or organic semiconductor components, which
are printed onto a flat face 14 of the support layer 15. The
printing methods used to produce organic semiconductors
are, for example, inkjet printing, screen printing, stamp
printing. The advantages of using a printing method are that
the components and structures to be created can be produced
particularly easily, inexpensively and to individual designs.
Printing methods do not require any particularly energy-
intensive production steps, for example evaporation under a
high vacuum, and printing methods also enable layered
structures of semiconductor materials to be produced, which
would not be possible if using inorganic semiconductors, or
would be so but only at great expense. In particular, the
components to be produced can also be printed onto semi-
finished parts at a later stage.

The means for detecting body temperature is provided in
the form of an electronic component, for example, and the
value of at least one electrical variable is dependent on
temperature. For example, heat or cold conductors may be
used, but also electronic semiconductor components for
measuring temperature because the current/voltage curve of
a semiconductor junction is dependent on temperature.

The means for detecting skin moisture may be designed
so that an infrared radiation source, for example an IR-LED,
emits light which hits the skin and is reflected by the upper
skin layers. The higher the water content of the skin layer,
the greater the amount of infrared light reflected. By opting
for an appropriate design and disposition of the radiation
source 13 and detector 12 of the means 5 for detecting the
oxygen content of the blood, skin moisture can also be
detected by the detection means.

In order to determine the conductivity of the skin, a
harmless electrical voltage is applied to two electrodes of the
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detection means 8, for example, and the electrical current
flowing through the skin is measured. In another advanta-
geous embodiment, the conductivity of the skin can also be
determined by determining the water content of the skin
using the detection means 7.

The first communication module 10 is also disposed on
the sensor 2. The transmitter and/or receiver device 16 is
preferably provided in the form of an antenna for irradiating
and receiving electromagnetic radiation in the free ISM
range of 868 respectively 915 MHz. A power storage option-
ally provided in the first communication module may be
provided in the form of a double-layer capacitor. It has a
very high power density and a very low self-discharge rate.
The communication module 10 or the power storage 17 is
configured to supply the detection means 5, 6, 7, 8 with
electrical power. The individual detection means are there-
fore connected to the communication module 10 or power
storage 17 via an electrical connecting wire 18.

The sensor 2 is preferably designed as a cuff’ which is
placed around a body part, and in order to secure the cuff on
the body part, the cuff is closed by means of a closure
element 11. When the cuff is closed by the closure element
11, a trigger signal is generated and emitted and is trans-
mitted via the communication link 4 to the power supply
module 3. From this trigger signal, the power supply module
knows that the sensor has been fitted and in particular detects
when the sensor is removed. The advantage of this embodi-
ment is that vital signs can not be detected unless the sensor
is fitted. In particular, this also prevents erroneous failure
alarms in the absence or cessation of vital signs if the cuff
is removed.

The support layer 15 of the sensor is preferably provided
in the form of a flexible, flat material. The detection means
5, 6, 7 and 8 may therefore be disposed on the flat face 14
of the support layer 15 so that they are in direct contact with
the skin surface when the cuff is fitted. However, it would
also be possible to cover the detection means with a pro-
tective layer but in this case, there must always be respective
portions in which the active variable can be input and output
to and from the detection means. In the case of another
advantageous embodiment, the support layer 15 may be
provided in the form of a transparent or semi-transparent
material, for example, such as PET or PANI. The advantage
of this design is that optically operated detection means can
also be placed on the flat face of the support layer facing
away from the skin surface without impairing the optical
active signals. It is particularly preferable to opt for a design
in which the detection means 5, 6, 7 and 8 as well as the first
communication module 10 are printed onto the flat face 14
of the support layer 15. This is of particular advantage if the
detection means are provided in the form of electronic
components made from organic semiconductor material.

The power supply module is provided in the form of a flat
support layer 19, for example, on which the second com-
munication module 20, power source 21, an evaluation
device 22 and a third communication module 23 are dis-
posed. The second communication module 20 has a trans-
mitter and/or receiver device 24 for transmitting and receiv-
ing an electromagnetic wave constituting the
communication link 4. The power supply module 3 is
configured to supply the sensor 2 with electrical power via
the communication link 4 and to receive from it the mea-
surement values of the detected vital signs. Control data may
also be transmitted if necessary, for example the activation
signal at the sensor and/or the trigger signal of the closure
means.
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The power source 21 is preferably provided in the form of
electrochemical power storage means such as batteries and
accumulators. In the case of one advantageous embodiment,
the power source may also be provided in the form of a solar
cell, and more preferably an organic solar cell. A particularly
preferred design is one where the power storage is produced
by a thin-film process, for example a printable polymer
accumulator.

It is of particular advantage if the power consumption of
the sensor, in particular the detection means, is very low
because during measurement pauses, the power storage has
to be supplied with electrical power again by a power
transmission via the skin. The smaller the amount of elec-
trical power which has to be transmitted, the lower the level
of electromagnetic fields to which the human body is
exposed. In this connection, the International Radiation
Protection Association (IRPA) has set threshold values for
field intensities which may be allowed to act on the human
body. In particular, a threshold value of 80 mW/kg was set
for the Specific Absorption Rate (SAR) a threshold value of
250 mA/m? (rms) for the current density (S).

In a particularly advantageous manner, the device pro-
posed by the invention enables the sensor to be reliably
supplied with electrical power without the human organism
being exposed to excessive radiation, whilst nevertheless
providing a sufficiently high detection rate of vital signs.

In order to evaluate and process the detected vital signs,
the power supply module may also have an evaluation
device 22 comprising at least a control unit 25 and a memory
26. For example, in order to determine the oxygen content
of the blood, it is necessary to compare and evaluate two
measured values detected in different spectral ranges. To this
end, operating instructions can be stored in the memory 26,
which are loaded by the control unit 25 and run, as a result
of which a measurement figure is determined representing
the oxygen content of the blood. It would naturally also be
possible to store other operating instructions. With a view to
enabling monitoring over long periods, the measurement
figures determined in this manner can also be stored in the
memory 26, the advantage of which is that the user only has
to transmit the detected data to the data analysis unit at
infrequent intervals.

In order to transmit the detected vital signs to the data
analysis unit, the power supply module 3 has a third com-
munication module 23 which is configured to establish a
data link to a data distant end of a data analysis unit. This
data link is preferably operated by a wireless, short-range
connection, for example Bluetooth, RFID, IrDA. The third
communication module 23 may also have a memory 27,
which is of particular advantage if no evaluation device 22
is provided, for example, or the storage capacity of the
evaluation device is not sufficient to store the detected vital
signs temporarily between the individual synchronization
operations with the data analysis unit. It is particularly
preferable if the memories 26, 27 are provided in the form
of non-volatile memory modules because the detected vital
signs will be saved even if the power source 21 fails.

FIGS. 2a and 25 illustrate a synchronization operation of
the detected vital signs with a data analysis unit. The
detection device proposed by the invention is worn by the
person 28, and the sensor 2 can be worn on the lower arm,
in particular in the region of the wrist, or also in the region
of the upper body as shown in FIG. 2a. However, the sensor
2 may specifically be disposed in all body positions where
the detection of vital signs can advantageously be readily
and reliably detected. The sensor 2 may therefore be
designed as a cuff which is closed and hence positioned by
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a closure element when fitted on the body part. However, on
a body part where the sensor based on a cuff' design is
awkward or restricts the wearer’s freedom of movement to
too great a degree, the sensor may also be positioned on a
body part by means of a retaining device 29.

The power supply module 3 may advantageously be
positioned anywhere where it does not restrict the freedom
of movement of the wearer 28 or does so to only a negligible
degree. Since the communication link 4 is preferably estab-
lished by the near field of the skin, it is merely necessary to
ensure that the power supply module 3 is positioned so that
the transmitter and/or receiver device 24 1s able to secure a
sufficient coupling between the irradiated electromagnetic
wave and the skin surface.

The data link 30 to the data distant end 31 of the data
analysis unit 32 shown in F1G. 25 is established via the third
communication module 23. The data analysis unit may be
provided in the form of a commonly available computer
system. Such a computer system is programmed to run a
software program in order to evaluate the detected vital
signs transmitted across the data link 31.

The data link 30 may be configured so that synchroniza-
tion of the detected vital signs is started automatically, as
soon as the user 28 is positioned in the vicinity of the data
distant end 31. In particular, however, the data link 30 is
configured so that only an authorized power supply module
3, in particular an authorized third communication module
23, can establish a data link to the data distant end 31. This
prevents unauthorized or fraudulent recording of personal
vital signs by unauthorized third parties.

The embodiments illustrated as examples represent pos-
sible variants of the device for detecting vital signs, and it
should be pointed out at this stage that the invention is not
specifically limited to the variants specifically illustrated,
and instead the individual variants may be used in different
combinations with one another and these possible variations
lie within the reach of the person skilled in this technical
field given the disclosed technical teaching. Accordingly, all
conceivable variants which can be obtained by combining
individual details of the variants described and illustrated are
possible and fall within the scope of the invention.

For the sake of good order, finally, it should be pointed out
that, in order to provide a clearer understanding of the
structure of the device for detecting vital signs, it and its
constituent parts are illustrated to a certain extent out of
scale and/or on an enlarged scale and/or on a reduced scale.

The objective underlying the independent inventive solu-
tions may be found in the description.

Above all, the individual embodiments of the subject
matter illustrated in Figs. FIGS. 1 and 2 constitute indepen-
dent solutions proposed by the invention in their own right.
The objectives and associated solutions proposed by the
invention may be found in the detailed descriptions of these
drawings.
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1 Detection device
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3 Power supply module

4 Communication link
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6 Means for detecting body temperature
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10

15

20

25

30

35

40

45

50

55

60

65

12

12 Electromagnetic radiation detector
13 Source of electromagnetic radiation
14 Flat face

15 Support layer

16 Transmitter and/or receiver device
17 Power storage

18 Electrical connecting wire

19 Support layer

20 Second communication module
21 Power source

22 Evaluation device

23 Third communication module

24 Transmitter and/or receiver device
25 Control unit

26 Memory

27 Memory

28 User, person, wearer

29 Retaining device

30 Data link

31 Data distant end

32 Data analysis unit

The invention claimed is:

1. A device for detecting vital signs, the device compris-

ing:

a flexible sensor and a power supply module, the flexible
sensor being configured as a cuff and having at least
one detector designed to detect a vital sign selected
from the group consisting of oxygen content of the
blood, body temperature, skin moisture, conductivity of
the skin, and pulse;

wherein the at least one detector is provided in the form
of flexible organic semiconductor material;

wherein the flexible sensor further comprises a first com-
munication module comprising an antenna for trans-
mitting and/or receiving electromagnetic radiation;

wherein the power supply module comprises a second
communication module and a power source, the second
communication module comprising a transmitter and/
or receiver device for electromagnetic radiation;

wherein the power supply module is configured to be
disposed in or on clothing of or on a body surface of a
user;

wherein a first wireless communication link exists
between the first and second communication modules,
which first wireless communication link is provided in
the form of the near field of the skin and is adapted to
transfer measured values or measurement data from the
antenna of the first communication module of the
flexible sensor to the transmitter and/or receiver of the
second communication module of the power supply;

wherein the first wireless communication link provided in
the form of the near field of the skin is further adapted
to transfer electrical power from the transmitter and/or
receiver of the second communication module of the
power supply module to the antenna of the first com-
munication module of the flexible sensor,

wherein the flexible sensor is provided in the form of an
elastically deformable and rebounding thin-film flex-
ible sensor;

wherein the cuff has a closure element designed to emit a
trigger signal as a control signal via the first wireless
communication link from the first communication
module of the sensor to the second communication
module of the power supply module independent of
power transmitted to the sensor;

wherein the power supply module is configured to acti-
vate the at least one detector of the flexible sensor; and
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wherein the detector is configured to detect vital signs

periodically.

2. The detection device according to claim 1, wherein the
at least one detector is designed to detect the oxygen content
of the blood and is provided in the form of at least one source
of electromagnetic radiation and an electromagnetic radia-
tion detector.

3. The detection device according to claim 1, wherein the
flexible sensor is provided in the form of a flat support layer
on which the at least one detector is disposed.

4. The detection device according to claim 3, wherein the
support layer is of a transparent or semi-transparent design.

5. The detection device according to claim 3, wherein the
at least one detector is printed onto a flat face of the support
layer.

6. The detection device according to claim 1, wherein the
first communication module has a storage for electrical
power.

10
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7. The detection device according to claim 1, wherein the
power source is provided in the form of an element selected
from the group consisting of chemical elements, an inor-
ganic solar cell, and an organic solar cell.

8. The detection device according to claim 1, wherein the
power supply module has an evaluation device.

9. The detection device according to claim 8, wherein the
evaluation device comprises a control unit and a memory.

10. The detection device according to claim 1, wherein the
power supply module has a third communication module.

11. The detection device according to claim 10, wherein
the third communication module is configured to establish a
data link to a data distant end of a data analysis unit.

12. The detection device according to claim 10, wherein
the third communication module has a memory module.
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