Device for generating electrical, magnetic and/or electromagnetic signals for
treating the human body, and method for operating such a device

Description

The invention relates to a device for generating electrical, magnetic and/or
electromagnetic signals for treating the human body, and a method for operating a
device for generating electrical, magnetic and/or electromagnetic signals for

treating the human body.

From experience, devices for generating electrical, magnetic and/or electromagnetic
signals for treating the human body are known, in particular in the form of
electrostimulation devices. Such devices can be operated at different frequencies
in most cases. The success of the application of the devices depends in many
cases on the fact that a suitable treatment frequency is determined and applied
for the respective individual case constellation. This often involves visiting a
specialist with relevant experience and who, taking into account the
circumstances of each individual case, determines and applies a suitable
treatment frequency or recommends this for use. In particular, reference is made
to the devices known from experience, which are marketed under the brand
Timewaver in various implementations. Insofar, only by way of example
reference is made in this respect to the products “Timewaver Frequency“ and
“Timewaver Home". The invention relates in particular to a further development
of such products. All technical features of these products are hereby expressly
referred to, in particular those features which are realized in all the products

mentioned.

The invention is based on the object to provide a device for generating electrical,
magnetic and/or electromagnetic signals for treating the human body and to
provide a method for using such a device which presents a new and easy

possibility to select a suitable treatment frequency.

According to the invention, the solution of the object is achieved with the features of

the independent claims. Further practical embodiments are described in connection



with the dependent claims.

In a device according to the invention for generating electrical, magnetic and/or
electromagnetic signals which can be used with different treatment frequencies
for treating the human body, as means for providing a noise signal which can be
used for the selection of a treatment frequency, an electronic noise element is
provided, the properties of which have an at least partial dependence on at least
one biophysical radiation of the human body. By the term biophysical radiation is
meant in particular all field, radiation and energy forms which can permanently
surround or temporarily surround a human body, for example magnetic fields,
electric fields, electromagnetic fields, infrared radiation, thermal radiation,
acoustic radiation energy and/or mechanical energy. Any biophysical radiation
comprising such fields, radiations and/or energies can - individually or in
combination of several fields, radiations and/or energies - influence the properties

of a noise element suitable for the invention.

Already at this point, reference is made in particular to radiation in the form of
infrared radiation. Infrared radiation includes the spectral range with wavelengths
between 1 mm and 780 nm, which corresponds to a frequency range of 300 GHz to
400 THz.

Particularly suitable for the invention are those electronic noise elements, the

properties of which have a dependence in the spectral range in which the human
body emits infrared radiation or other biophysical radiation, so that a device which
is brought into the vicinity of the human body is influenced by this radiation of the

human body.

Infrared radiation of the human body takes place in particular in the ranges of the
near infrared (NIR) with wavelengths of 0.78 um to 1.4 um (IR-A) and 1.4 um to
3.0 um (IR-B) as well as in the range of medium infrared (MIR) with wavelengths
of 3.0 um to 50.0 um. In this respect, particularly preferred are electronic noise
elements which have a dependence on the corresponding infrared radiation,
especially or exclusively in the abovementioned specific ranges. Explicit
reference is furthermore made to the range with wavelengths of 10.0 um + 9.0
pum, that is, the range between 1.0 um and 19.0 um, more preferred in the range

between 5.0 pym and 15 pm.



As an electronic noise element in the context of the invention is regarded every
electronic component, which outputs an output signal superimposed on the noise
signal in addition to an output signal. In this regard, a distinction is made between
active noise elements and passive noise elements within the scope of this

disclosure.

As a passive noise element in the context of the invention are understood to be
those electronic components which generate a measurable noise signal without an
external energy supply such as a voltage source in the form of a power cable or a
battery. In this regard, reference is made in particular to the p-n junction of infrared
diodes, transistors or other components, which can generate a corresponding noise
independently of the abovementioned power supplies. For the sake of
completeness, reference is made to the fact that even passive noise elements can
optionally be supplied with energy and in particular be applied with an auxiliary
current. For devices according to the invention, such electronic noise elements are
particularly suitable, which, upon application of an auxiliary current of less than 100
WA, generate a detectable increase in the noise range, in particular those noise
elements which, with an auxiliary current of less than 50 pA or less than 30 pA,

provide a corresponding increase of the frequency and/or the amplitude of the noise.

As active noise elements in the context of the invention, those elements are
considered which, for generating a noise signal, inevitably have to be applied with
external energy in the form of a supply voltage or a corresponding current, that is,
an external energy storage. In this regard, reference is made to carbon film

resistors by way of example.

A device according to the invention has the advantage that a noise signal which can
be used to select a treatment frequency, can be influenced individually, in particular
due to biophysical radiation of a body of a person to be treated, such as, e.g.,
infrared radiation, so that, by interaction between a human body of a person to be
treated and a resulting noise influenced by the corresponding radiation of the human
body (e.g., infrared radiation), a suitable selection of a treatment frequency may take

place.

In particular, the invention relates to compact devices (so-called wearables) that can

be positioned and operated in the immediate vicinity of the body, which can be
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carried along on the body and be operated by portable energy storage.

The following features of a device according to the invention are realized - both

individually and in any combination with each other - in advantageous embodiments:

a) A device according to the invention preferably has a connection for a
portable energy storage in the form of a battery. The energy storage can be

permanently installed and/or removed for replacing or charging.

b) The device preferably has a size of less than 20 cm x 10 cm x 5 cm,
preferably a size of less than 10 cm x 10 cm x 3 cm, and particularly

preferred, a size of less than 8 cm x 8 cm x 2 cm.

c) The device preferably has connections for at least two poles (+/-) for
connecting electrodes in order to be able to introduce electrical signals into
a human body via such electrodes. As suitable electrodes, reference is

made in particular to ear clips, adhesive electrodes and hand electrodes.

d) The device preferably has connections for at least two poles (+/-) for
connecting of equipment for the emission of electromagnetic signals. In this
regard, reference is made in particular to the possibility of connecting

magnetic field coils.

e) The device preferably has a connection for charging a portable energy
storage, in particular a connection in the form of a USB socket or in the form

of another screw and/or plug connector.

f) The device is preferably designed to be operated at treatment currents of O
MA to 4000 pA. Particularly preferred, the device is designed to be operated
with treatment currents from 0 pA to 1000 pA. In this context, the term
treatment currents is used to denote the currents that can be introduced into
a human body to be treated by a device according to the invention, that is,

the currents emitted by the device.

g) The device is preferably designed to be operated at treatment frequencies
between 0 Hz and 1 MHz.

h) The device is preferably designed to be able to deliver treatment voltages
between 0 V and 24 V, in particular treatment voltages between 0 V and 12

V and patrticularly preferred between 0 V and 10 V.

In a practical embodiment of a device according to the invention, the means for
providing a noise signal that can be used for selecting a treatment frequency is a
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sensor for detecting an electric, magnetic or electromagnetic field, a sensor for

detecting infrared radiation or a sensor for detecting heat radiation. Two, three or
more such sensors may naturally also be provided. With all the sensors mentioned
above, a noise signal can be generated for a device according to the invention.
This noise signal can be used as a basis for the inventive method still to be
described below. It is thereby advantageous that at least a biophysical radiation of
human, in particular a person to be treated, can influence the noise signal when
the device with the sensor element is brought into the vicinity of the human body.
Thus, the treated person himself can be considered at least partially as a control
or regulation element of such a device, whereby a novel, individual determination
of treatment frequencies is made possible, which takes account of the biophysical

radiation of the person to be treated.

With a suitable optional program, which will be discussed in more detail in the

following, reactions of the human body to an immediately preceding treatment with a
device according to the invention can be taken into account, so that a control method
for selecting the treatment frequency can be carried out while taking into account the

biophysical radiation.

As sensors for magnetic fields, reference is made in particular to Hall sensors

and Wiegand sensors.

In particular, capacitive sensors can be used as sensors for the detection and

consideration of electric fields.

As sensors for electromagnetic fields, reference is made in particular to magneto-

inductive sensors.

For the detection and consideration of infrared radiation, reference is made in

particular to infrared photodiodes and to pyrometers.

And to record heat radiation (MIR), reference is made to germanium photodiodes

and silicon photodiodes.

For the sake of completeness, it is also pointed out again that acoustic energy

(structure-borne noise) can be detected and taken into account, in particular with
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the aid of a noise element in the form of a piezoelectric sensor.

The same applies to mechanical energy, which can be detected and taken into

account, for example, via semi-conductor-based strain gauges.

If a passive noise element is provided, this has the advantage that a
corresponding noise signal is available even without an external power supply in
a particularly efficient and cost-effective manner. Particularly suitable are passive
noise elements, which can optionally also be operated as active noise elements,
in particular in particular by being applied with an auxiliary current as explained
above, if necessary. The application of a corresponding auxiliary current can be
advantageous insofar as the realization of a corresponding device, in particular if
the noise signal is to be digitized for the intended selection, first has to be
prepared in order to make an appropriate selection of the treatment frequency in
a suitable manner.

In particular, reference is made in this context to the possibility of using, as a
means for providing a noise signal that can be used for selecting a treatment
frequency, a sensor for detecting infrared radiation in the form of an infrared
diode or to provide such an infrared diode in a corresponding device, the p-n
junction of which serves as a passive noise element. Such infrared diodes are not
only relatively inexpensive as electronic components, as they are produced in
large quantities in particular also for other applications, but they also have the
advantage that the service life of such infrared diodes is very high, in particular
higher than the expected service life or useful life of a device according to the
invention. Insofar it can be assumed to be highly likely that, through the use of
such an infrared diode, that the device according to the invention will function

safely with respect to the noise signal over a long period of time.

In a further practical embodiment of a device according to the invention, a noise
voltage is provided as noise signal. This means that the so-called noise is
monitored as an output signal of the noise element and is used as a noise signal
of the device according to the invention for the selection of a suitable treatment
frequency. The use of a noise voltage as a noise signal represents an
economically viable alternative to the use of a noise current insofar as the
processing of a signal in the form of a noise voltage is technically simpler and

thus more cost-effective. For this, a high-frequency operational amplifier can be



used for in particular.

Basically, the evaluation of the noise signal is possible in any manner. In practice,
it has proven to be particularly suitable to use means for signal processing for
evaluating the noise signal and to generate a digital data stream of the noise
signal. In this regard, particular attention is paid to means for generating a very
simple digital data stream in the form of a 1-bit data sequence consisting

exclusively of results in the form of a 0 or a 1.

In this context, particular reference is made to the possibility of attenuating the
useful spectrum of the electronic noise element, in particular by using the means
for signal processing and for generating a digital data stream, and to amplify the
noise spectrum. Thus, a higher resolution of the noise can be generated.

In a further practical embodiment of a device according to the invention, means for
the statistical evaluation of the digital data stream and means for determining a
treatment frequency dependent on the statistical evaluation are provided for
evaluating the noise signal. In this context, it has to be taken into account that the
statistical evaluation, due to the at least partial dependence of the noise elimination
on infrared radiation, depends on the arrangement of a device according to the
invention relative to a human body emitting infrared radiation. In other words, the
selection of the treatment frequency is directly dependent on the positioning of a
device according to the invention in the vicinity of a human body, in particular when
the device is positioned so close to a human body that the infrared radiation
emanating from the human body directly reaches the electronic noise element and

thus affects its properties.

The invention also relates to a method for using a device as described above.
According to the method, the device is brought close to the body of a human
body to be treated prior to and/or during use of the device such that the
biophysical radiation of the human body interacts with the electronic noise
element, so that the selection of the treatment frequency takes place in
dependence on the biophysical radiation of the human body to be treated. With
regard to the advantages of the method according to the invention, reference is
made to the advantages already described above in connection with the device

according to the invention. Also in this regard, explicit reference is again made to
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the biophysical radiation in the form of infrared radiation of the human body.

In a practical embodiment of a method according to the invention, the distance of
the device to the body to be treated prior to and/or during the application is
maximally 50 cm. It is assumed that most of the biophysical radiations of a human
body, in particular infrared radiation, will still have an influence on a suitable noise
element in an inventive device at such a distance. However, since the intensity of
the biophysical radiation, in particular of the infrared radiation, is greater with
decreasing distance, it is preferred if the distance between the device and the body
to be treated is at most 25 cm, more preferably maximally 10 cm and particularly
preferred maximally 5 cm. Accordingly, the device according to the method of the
invention is preferably worn directly on the body of a person to be treated, so that
the distance between the noise element and the human body to be treated is

minimized.

In a further practical embodiment of the method according to the invention, the
electronic noise element is subjected to an auxiliary current. In this regard, once
again, reference is again made to the preferred use of a passive noise element in
the form of an infrared diode or a transistor with a corresponding p-n junction. The
application of such an electronic noise element with an auxiliary current has the
advantage that a preparation and digitization of the signal, as described above, for
generating a short-term and simple selection decision regarding the treatment
frequency can be realized easily and inexpensively.

A method according to the invention can be carried out in such a way that prior
to or at the start of the treatment of a human body, a suitable treatment
frequency is first determined as described above and then adjusted by the
device according to the invention. In this case, the treatment can be carried out

over a predetermined period of time with the determined treatment frequency.

In another variant of the method according to the invention, after expiry of a certain
period of time, a new treatment frequency can also be determined and adjusted by
the device. The device according to the invention can have a corresponding
control for this purpose, which comprises a corresponding operating program
which supports a user of a device according to the invention in the implementation

of a corresponding method.



In this respect, a method according to the invention can also be carried out in
such a way that, after a preset period of, for example, 10 seconds, 20 seconds,
30 seconds or any other duration value which is fixed, a new treatment frequency
can determined and adjusted by the device, so that, in each case for a
predetermined period of time, the treatment of the human body takes place with
the respectively determined treatment frequency. For this, in a device according
to the invention, a corresponding program or several programs can be firmly
stored and/or the device can be configured in a programmable manner such that

the user of the device himself can configure and store individual programs.

In particular, in conjunction with the programs mentioned above, a device according
to the invention can be suitable for enabling a regulation of the treatment frequency
to the extent that the infrared radiation of the human body represents a regulation
parameter for the treatment frequency. Thereby, the infrared radiation of the human
body is a regulation parameter (in contrast to a control parameter) in this respect, as
it is to be assumed that there is an interaction between both the treatment frequency
and the human body (including its infrared radiation) and an interaction between the
human body (including the infrared radiation) and the treatment frequency. In
particular — while considering the initial infrared radiation of the human body to be
treated - the determined treatment frequency can lead to the fact that the infrared
radiation of the human body - due to the effect of the electrical, magnetic and/or
electromagnetic signals in the selected treatment frequency — changes during the
period of the first treatment phase and this change in turn leads to a further change
in the next treatment frequency. Depending on the individual case, this can lead to a
change in the treatment frequency after each period of time or to the fact that the
treatment frequency "settles" at a certain frequency value, successively approaching
a certain target frequency value or even assumes a completely different value after

each time period.

It is important that the biophysical radiation of the human body of the treating
person, in particular the infrared radiation, can regulate or control the selection of

the treatment frequency.

One can in particular speak of a control of the treatment frequency in those cases, in

which initially, again taking into account the biophysical radiation of the human body
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of the treating person, a treatment frequency is determined and the device is then
maintained for a certain treatment phase so that there is no feedback of any possibly
changing biophysical radiation, especially infrared radiation, of the human body
during the treatment.

For the sake of completeness, it is pointed out that the treatment frequency can also
be determined and varied by means of other programs during the treatment or
respectively before a treatment. In this regard, reference is made in particular to the
possibility of re-determining the treatment frequencies after a non-predefined period
of time, for example a new regular or irregular potential frequency can be
determined for this and this new treatment frequency can only be adjusted if certain
events occur, for example, when the new potential treatment frequency deviates by

more than 10 percent from the old treatment frequency.

Further practical embodiments and advantages of the invention are described in the

following in conjunction with the drawings. They show in:

Fig. 1 a schematic representation of a device according to the invention; and

Fig. 2 a schematic representation of the operating principle of the device according

to the invention shown in Fig. 1 during use.

Fig. 1 shows a schematic representation of a device 10 according to the
invention. The device comprises a relatively small housing 12 in its geometric
dimensions, so that it can be worn comfortably on the body of a person - and if
desired also hidden. In the exemplary embodiment shown, the outer dimensions
of the housing 12 are 5 cm (length) x 5 cm (width) x 1 cm (depth).

The weight of the represented device is less than 1 kg, in particular less than 800
g and preferably less than 500 g. Due to its size and weight, it can be carried
along by a person - even over longer periods of time - without it being perceived

as a heavy weight load. It is thus a so-called “wearable”.

On the housing 12, a first connection 14a for a positive pole and a second
connection 14b for a negative pole are provided. By way of these connections

14a, 14b, electrodes (not shown), magnetic coils or other additional devices that
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may be suitable for contact or non-contact introduction of electrical, magnetic
and/or electromagnetic signals on a human body of a person to be treated can be

optionally connected.

On the housing 12, a power and data connection 16 is further provided for
charging an energy storage 18 shown only schematically, which is arranged
inside the housing 12 in a protected manner and which is connected to the power
and data connection 16 via electrical lines 20a, 20b. The energy storage 18 is a
rechargeable battery in this exemplary embodiment, the power and data

connection 16 is a USB port.

Further, in the housing 12 is arranged an electronic noise element 22 in the
form of an infrared diode 24, here near an outer side of the housing 12, as
means for providing a noise signal that can be used for selecting a treatment
frequency. This infrared diode 24 can be applied with an auxiliary current via a
line 26 from the energy storage 18 A — not shown in Fig. 1 - passage area in
the form of a recess and/or a housing portion permeable to infrared radiation,

for example in the form of an infrared window is located in the housing 12.

The device 10 comprises further, not shown in detail, elements, in particular an
on/off switch and optional operating buttons. Alternatively, the device 10 can also
have a radio transmitter, which is connected to a control, not shown, and which
makes it possible to wirelessly connect and control the device with a mobile
terminal device, in particular via a mobile telephone (preferably a smartphone), a

tablet PC or another mobile terminal device.

Fig. 2 shows the operating principle of a device 10 according to the invention in a
schematic representation during use. The device 10 is represented in Fig. 2 in a
highly abstracted manner only with the noise element 22 arranged in the housing
12, which in the exemplary embodiment is in the form of an infrared diode 24.
The remaining elements, as, e.g., an energy storage etc. are also present but not
represented in Fig. 2.

When the device 10 is brought into the proximity of a person, not represented, in
particular a person to be treated with the device 10, the infrared radiation of that

person acts directly on the noise element 22 and changes the properties of the
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noise. However, a prerequisite for this is that the distance between the device 10
and the person is sufficiently small, in particular no more than 20 cm, preferably

no more than 10 cm and more preferably no more than 5 cm.

The noise of the noise element 22 influenced by the infrared radiation is now
optionally amplified in a first step A by means of an amplifier 28. In particular, a

known operational amplifier can serve this purpose.

By means of a further optional step B, the noise is then supplied to an AC/DC
converter 30 in an optional step C and finally supplied to a filter 32 in a further

optional step D.

This is followed by a further processing of the noise in a step E by means of a
digitizing device, in particular in the form of a comparator 34, in order to generate a
digitized noise signal in the form of a bit stream, before a selection of a treatment
frequency takes place by means of a statistical evaluation unit 36 in a last optional
step E.

The dashed arrow 38 indicates that the treatment frequency, when applied to the
body, not represented, of the person to be treated, can in turn have a feedback to

a treatment frequency to be newly determined, possibly with the device 10.

The features of the invention disclosed in the present description, in the drawings
and in the claims may be essential both individually and in any desired
combinations for the realization of the invention in its various embodiments. The
invention is not limited to the described embodiments. It can be varied within the
scope of the claims and taking into account the knowledge of the competent

person skilled in the art.
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List of reference numerals

10
12
14a, 14b
16
18
20a, 20b
22
24
26
28
30
32

36
38

Device

Housing

Connection

Current and data terminal (USB)
Energy store (battery)
Line

Noise element
Infrared diode

Line

Amplifier

AC/DC transducer
Filter

Comparator
Evaluation unit

Arrow
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Claims

. A device for generating electrical, magnetic and/or electromagnetic signals,
which can be used with different treatment frequencies for treating the human
body,

characterized in that,

as means of providing a noise signal that can be used for the selection of a
treatment frequency, an electronic noise element (22) is provided, the properties
of which have at least a partial dependence on at least one biophysical

radiation of the human body.

. The device according to the preceding claim, characterized in that, as means
for providing a noise signal that can be used for the selection of a treatment
frequency, at least one sensor for detecting an electrical, magnetic or
electromagnetic field, a sensor for detecting infrared radiation or a sensor for

detecting heat radiation is provided.

. The device according to the preceding claim, characterized in that, as means for
providing a noise signal that can be used for the selection of a treatment frequency,
a sensor for detecting infrared radiation in the form of an infrared diode (24) is

provided, the p-n- junction of which serves as a passive noise element (22).

. The device according to one of the preceding claims, characterized in that a noise

voltage is provided as a noise signal.

. The device according to one of the preceding claims, characterized in that means for
signal processing and for generating a digital data stream of the noise signal are

provided for evaluating the noise signal.

. The device according to the preceding claim, characterized in that means for
statistically evaluating the digital data stream and means for determining a treatment
frequency depending on the statistical evaluation are provided for evaluating the

noise signal.
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7. A method for using a device (10) according to any of claims 1 to 6, characterized in
that the device (10), prior and/or during the use of the device (10), is brought close
to a body to be treated in such a way that the biophysical radiation of the human
body interacts with electronic noise element, so that the selection of the treatment
frequency depending on the biophysical radiation of the body to be treated takes

place.

8. The method according to the preceding claim, characterized in that the distance of
the device (10) to the body to be treated is maximally 50 cm prior and/or during the

treatment.

9. The method according to one of the two preceding claims, characterized in that

the electronic noise element (22) is acted upon by an auxiliary current.

10.The method according to one of the preceding three claims, characterized in that,
after expiry of a set period of time, a new treatment frequency is determined and set
by the device (10)



