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Structure for therapeutic applications

The present invention relates to a structure for therapeutic applications, in particular, to
L a layered structure for wellness, relaxation, or fitness, all according to the preambles of

the independent claims.

5 Technological background

Therapeutic applications are offered as treatments to patients for medical or relaxation

purposes. Massages are ideal therapies for patients suffering from stress, muscular ten-

sion and back pain. _Therapeutic whole body or partial body massages using targeted

® : forces in order to relax the muscles to soothe stiffness or cramps and to relive back and
10 joint pain, muscle tension, muscular imbalances, stress-related muscular tension, or cer-

vical migraine. Beneficial warmth may stimulate the entire metabolism. Help can be

achieved for example by dry water massages.

L2 | Dry water massage or other water devices are known. These are devices that usually
perform effective massage treatment automatically. Separated from the water by a rub-

15  ber mat, a patient lies on warm water. From nozzles, which can be moved, water jets are
pumped from below against the rubber mat on which the patient is lying. A treatment with
a certain pressure and a treatment time of approximately 1 min to 45 min can be set
individually via a keyboard or via chip cards with fixed or pre-programmed programs.

Fixed massage functions, defined massage areas and maésage courses can be defined
20 and called up accordingly. Storage on a chip card is possible. The water temperature
o can usually be adjusted in steps from approx. 20°C to 40°C. .

During an application, the warmth of the water radiates into deep tissue layers and pro-

motes the blood circulation of the patient. The power of the water activates the metabo-

lism, loosens the muscles, releases tension and hardenings. An advantage of this spe-
& - 25  cial therapy is that it is carried out without stressing the circulation or after-swéating.
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The concept of dry water massage can be used for therapy and prevention. The following
therapeutic demands are made on such devices: pain relief, muscle relaxation, elimina-
tion of muscular imbalances, increase or decrease of muscle tone, local increase of

__blood_circulation and metabolism,_loosening of subcutaneous cell tissue, venous and
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lymphatic decongestion, reflective relief of pain, loosening of scar tissue, activation or
attenuation of the vegetative nervous system, increase of the efficiency of subsequent

therapeutic measures.

These requirements are achieved by the massage effect of the water jets, which produce
the massage effect from one or more jets under the patient support, and by the warming
effect.

The massage effect of the water and the heat transfer via the patient support to the
patient represents a considerable enrichment in the treatment of back pain patients.

Compared to underwater massage, overwater or dry water massage systems or devices
have the advantage that the patient does not have to go into the water and therefore

does not have to remove bandages, gauze bandages, etc.

The patient support is provided by a mat made of a coextruded natural rubber material.
There are problems with the surface quality and there are certain limits to the strength.

In general, there is a need for advancements in this field of technology.

Summary of the invention

It is an object of the invention to provide a structure or support for therapeutic applica-
tions. It is another object of the invention to provide a method of forming such a structure.
It is a further object of the invention to provide a mat with improved properties for thera-.

. peutic applications. It is yet another object of the invention to provide an improved hy-

dromassage device.

At least one of these objects is achieved by the features according to the independent
claims. Further particular embodiments are indicated in the dependent claims and the

description.
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A first aspect of the invention relates to a structure for therapeutic applications that com-
prises at least one layer with sensor elements and may comprise heating elements. A
first force affects the layer from one side and a'second force affects the layer from the
other side. Different forces are applied from the two sides.

In a further aspect of the invention a mat is provided that comprises the structure. The
mat can be used for various therapeutic applications, for example, for wellness, relaxa-
tion, sport or fitness applications.

Another aspect of the invention relates to a hydromassage device with a movable jet or
jets. The device comprises a frame and the structure that is arranged as area of support,
for instance as reclining surface substantially horizontally, on one side and for receiving

the moveable jet or jets from the other side.

In the context of the present invention a hydromassage device shall be understood as
comprising all types of devices that provide a kinetic force through the means of a me-
dium onto a body or body part for therapeutic or wellness purposes. The medium is pref-
erably a fluid which can be propelled for instance as a jet towards the body or body part.
In a particularly preferred embodiment, the present inven_tion relates to devices employed
for physical therapy and physical stimulation through kinetic force, encompassing im-
pulses onto, kneading, working and/or impacting a body or body part with a jet. In a
particularly preferred embodiment, the fluid comprises water or essentially consists of

water.

Further in the context of the present invention the mat is to be understood as a mat being
placed between a source of the kinetic force of the medium and the recipient, i.e. the
body or body part. Therefore, a part at least of said kinetic is transmitted onto the body
or body part through the mat. In a particularly preferred embodiment, the medium, in
particular the fluid, is completely contained and the mat presents a contact surface of a

‘therapeutic device according to the present invention with which the body or body part

can be made to receive the kinetic force applied by the medium.

The sensor elements are arranged such that the first and second forces are detectable.
The first force is generally created through contact by a patient or person laying, sitting,
or standing on the structure; thus, the first force can be considered generally created
through gravity or pressure. In other words, the patient or a user at or on the structure
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creates a certain pressure from one side, for instance from the top. In this example, the
pressure of the first force is created by the weight of the user. In general, the first force
is created through physical contact between a patient and the structure.

In a particular embodiment the sensor elements enable detection of a position. This can
be achieved for instance by the sensor elements comprising position or positioning sen-
sors as these can be used to detect user features, such as body shape or size. With that
a body contour recognition and body outline or shape detection can be achieved which
can be used for individual user adapted therapeutic applications. Alternatively, or addi-
tionally, the position detection can be achieved by a force sensing.

The second force is generally created through pressure to the patient or person laying
or sitting on or at the structure. in other words, the user on or at the structure receives
pressure forces to parts of the body, usually from the bottom. This pressure of the second
force is a jet-pressure force created by a jet, preferably a water jet with a treatment pres-
sure of 0.5 - 4.0 bar. The jet-pressure can be created by nozzles. From such nozzles,
which can be moved in the same longitudinal movement and in some embodiments in-
dependently or in the same way, water jets are pumped from below against the structure
on which the patient or user is lying. Thus, in a particular embodiment, the sensor ele-
ments comprise pressure sensors that detect impact forces such as the jet-pressure.
Together with the detected body shape or size, the jet-pressure can be controlled and
adapted. Further, with the detection of the body shape or size, an individual user can be
identified, and, based on a predetermined therapy scheme, a respective program can be
applied. This can lead to the nozzles being targeted with a defined jet-pressure to such
parts of the body where a treatment is most effective. An intensity can be adjusted and
controlled accordingly.

In a particular embodiment, the sensor elements comprise sensors capable of sensing
a temperature and/or a temperature change. This can be achieved by temperature sen-
sors, for instance. In a particular embodiment, the temperature sensor comprises a sens-
iﬁg means selected from the group consisting of negative temperature coefficient (NTC)
thermistor, resistance temperature detector (RTD), thermocouple and semiconductor-
based sensing.

When the sensor elements comprise temperature sensors a temperature can be sensed

and measured. This can further support regulation of the temperature by a therapeutic
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device. The temperature can be adjusted by activating or deactivating one or more heat-
ing elements, for instance by means of a control logic and/or processing unit.

For example, a water heating system can be incorporated in a therapeutic device, either
as being part of the structure and/or as being part of a medium, such as the fluid. The
heating can then for instance be more uniformly dispensed because the heating system
is integrated into the structure or mat in an energy-saving manner. This can also help at
reducing cooling efforts of the entire device. The entire water in the frame does not need
to be heated which saves electrical energy. The heating within the structure or mat is not
only more comfortable for the user, the controlling and influencing with the help of the
temperature sensors is also faster. That means a desired temperature can be achieved

and provided quicker with-out the need to heat massive volumes of water.

With the arrangement of the sensor elements various functions such as position recog-
nition or size recognition of the user can be realized. An automatic adjustment of the
travel paths of the jet, pressure recognition and control of the water jet could be realized
by means of corresponding sensors in the structure or mat. Also, only certain areas can
be heated. Alternatively, various areas or portions might be heated to different tempera-

tures.

The sensor elements can be arranged in different layers. This has the advantage that
sensors of the same type are positioned within one layer whereas other sensors are
within further layers. It might also be advantageous to arrange different sensors and/or
heating elements within the same layer, such that the structure can be kept thin.

If the at least one layer comprises light emitting diodes (LEDs) then light effects can be
created that help to guide a patient on the correct positioning. The LEDs can make the
application or the device more attractive. The LEDs can be arranged within the same
layer as the sensor and/or heating elements thereby reducing the thickness of the struc-
ture. However, the LEDs can also be arranged in different layers for production or effect
purposes. With the help of the LEDs signals or instructions can be given to the users,
e.g. to move or to change position. This might be advantageous if a patient is enjoying
music or sounds via a headphone or other sound sources that should not be interrupted
by voice or sound signals. The light effects might signal a certain progress or the end of

the therapeutic application.
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The structure may comprise electrical connections for electrical signals. The signals can
be transferred from the structure to a separate or integrated controller. Such a controller
unit may process the signals from the various sensors with respect to pressure or tem-

perature. The electrical connections might have different thicknesses. The electrical con-

nections to the heating elements might be thicker to allow a suitable current for the heat-

ing purposes.

If the structure comprises different fibres or threads, including optical fibres, desired prop-
erties can be achieved, e.g. colour or stability. For example, when the structure consists
of a fabric into which the different fibres are woven together in several layers, then cor-
responding properties such as density, tensile strength, or OF properties can be
achieved. In addition, position sensors, pressure sensors, heating elements, LEDs, etc.
with the corresponding electrical connections can be integrated into the fabric to create
a kind of smart mat. The strength of the mat with certain elastic fibres could be in-creased

considerably.

Optical waveguides or optic fibres in the structure could be used for light effects, but also

for detection and measurement.

The structure or mat can be arranged between at least a body part of a user and an
impacting force. If the structure is thin a direct transfer of the massage or jet forces to
and into the body parts is achievable. Different massage types can be provided through
the structure or mat, such as parallel massage, mirror image massage, circle massage,

or parallel stroke massage.

if the at least one layer is sandwiched between an upper layer and a lower layer, then
the one layer is protected by the upper and lower layers. More than three layers might
be advantageous, depending on the applications and use.

When the lower layer comprises an elastic waterproof film, the structure is protected and
a patient on the structure or support remains dry. If the layer does not leave or leak
though any water and possess waterproof properties, the overlaying layers can have
eléctrical connections to lead electrical signals and current in order to function without

any short circuit.
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According to another aspect a method of forming a structure for therapeutic applications
is provided. The method comprises the steps of weaving a plurality of fibres into a fabric
and adding sensor elements and heating elements between the fibres to form at least
one layer that is affectable or influenceable with a first force from one side and a second
force from the other side. The sensor elements can detect different forces.

A further aspect of the invention relates to a method for operating a therapeutic device
comprising the structure with the steps of providing a processing unit with sensor data
indicative of a first force affecting a layer from one side and with sensor data indicative
of a second force affecting the layer from the other side, providing at least one means
for applying the second force to the layer, and adapting the second force reflective of the
sensor data indicative of the first force affecting the layer from one side and the sensor
data indicative of the second force affecting the layer from the other side.

The means for applying the second force to the layer is preferably a jet and the second
force is a jet-pressure force created by the jet, in particular by a water jet with a treatment

pressure.

The first force can be created through a physical contact between a patient and the

structure.

A body shape or size of a patient can be identified by means of sensor data indicative of
a first force, and, based on a predetermined therapy scheme, a respective program can
be applied, in particular whereby an adapting the 'second force comprises a targeting
nozzles to parts of the body of the patient based on a body shape or size identified.

The adapting can comprise an adjusting and controlling of an intensity of the second
force dependent on the sensor data indicative of the first force affecting the layer from
one side and the sensor data indicative of the second force affecting the layer from the

other side.
Brief Description of the Drawings

In order to facilitate better understanding of the present invention, reference is made
below to the drawings. These show only exemplary embodiments of the subject matter

of the invention.
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In the figures and the associated description, identical or functionally analogous parts or
elements are provided with the same reference numerals. The same or identical signs
or symbols denote the same or identical elements.

Fig. 1 shows a schematic representation of a structure.

Fig. 2 shows a further schematic representation of the structure with impacting
forces.

Fig. 3 shows a further schematic representation of the structure with LEDs.

Fig. 4 shows a schematic representation of another structure with multiple layers.

Fig; 5 shows a schematic representation of a further structure with multiple layers.

Fig. 6 shows a schematic representation of a hydromassage device.

Fig. 7 shows a schematic representation of a hydromassage device impacting

forces from both sides.

Fig. 8 shows a schematic representation of a structure with electrical connections

and a central control or processing unit.

Fig. 9 shows a schematic representation of a hydromassage device with a patient
on the structure.

Fig. 10 shows a schematic representation of a massage device with a patient on the

structure.

Detailed Description

Figure 1 shows a cross section of a structure 10 for therapeutic applications. The struc-
ture 10 comprises an upper layer 1, a middle layer 2, and a lower layer 3. The structure
10 is formed as a mat 4 that has certain characteristics. The three-layer woven mat 4
contains various fibres in different layers. The upper layer 1 is a resist or protective coat-
ing. The middle layer 2 comprises various sensor elements 5, 6, 7. In the same layer are
arranged position sensors 5, pressure sensors 6, temperature sensors 7, and heating
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elements 8. All sensors and elements have electrical or other connections (not shown).
The lower layer 3 comprises an insulating coating. As illustrate in the figure the middle
fayer 2 is sandwiched between the upper layer 1 and the lower layer 3.

In an embodiment of the present invention different fibres, also referred to as threads,
are woven together in the several layers 1, 2, 3 in order to achieve respective properties,
e.g. to achieve tightness, tensile strength, or a respective structure or colour. Advanta-
geously, the position sensors 5, the pressure sensors 6, and the heating elements 8 are
integrated into the fabric that results in the mat 4 with the appropriate connections in
order to create a kind of smart mat. Each layer 1, 2, 3 may have a certain thickness,

preferably in the range of millimetres to some centimetres.

Figure 2 shows a further embodiment of structure 10 with the upper layer 1, the middle
fayer 2, and the lower layer 3, but with a modified arrangement of the elements, i.e.
sensor elements 5, 6, 7 and heating elements 8. The structure 10 forms the mat 4. The
middle layer 2 comprises the various sensor elements 5, 6, 7 and the heating elements

8.

Forces 11, 12 may act from both sides on the mat 4 and thus particularly on the middle
layer 2. From the top first forces 11 act on the middle layer 2. From the bottom second
forces 12 act on the middle layer 2. It is noted that the forces 11, 12 influence and act on
all layers of the mat 4, but the detection of the forces takes place by the sensor elements
5, 6 in the middle layer 2. The sensor elements 5, 6 are arranged such that the first and

" second forces 11, 12 are detectable. The arrangement of the sensor elements 5, 6, 7

and heating elements 8 may follow a certain pattern. It is particularly favourable to ar-
range more position sensors 5 in areas where a patient is potentially reclined, whereas
areas, e.g. at the edges or corners can be omitted or the density of the position sensors
5 can be reduced. Electrical signals are sent or transmitted via electrical connections to

and from a control unit or central processing unit (not shown in Fig. 2).

The first force 11 is created through gravity by a patient or person laying or sitting on the
mat 4. In general, a user on the mat 4 creates a certain pressure from the top. This

pressure is created by weight of the user.

By measuring the pressure of the first forces 11 the exact position of a user can be
determined. That means, that user features like the size or body contour of the user can
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be determined, and an application to the user can be applied and adapted accordingly.
Individual user adapted therapeutic applications can be offered which are tailor made for

specific needs or desires of a user.

The second force 12 results from a massage instrument or device with a moving drum
or a jet. Such impact forces are detected by the pressure sensors 6. Electrical signals
from the pressure sensors 6 are sent via the electrical connections to the control unit or
central processing unit (shown in Fig. 8). In general, the second force 12 is a force that
acts from the outside on the mat 4 and consequently to a patient on the mat 4. The
second force or forces 12 are created and applied for the therapeutic effect, e.g. mas-

sage effect.

The temperature sensors 7 help to determine and measure the temperature at the middle
layer 2. The temperature sensors 7 send electrical signals via the electrical connections
to the control unit or central processing unit for processing. The heating elements 8 are
heated accordingly, i.e., based on the detected and measured temperature the heating

elements 8 are activated to heat up the mat 4.

Figure 3 shows a further embodiment of structure 10 with the upper layer 1, the middle
layer 2, and the lower layer 3. The structure 10 forms the mat 4. The middle layer 2
comprises the various sensor elements 5, 6, 7, the heating elements 8, and light emitting
diodes 9. The LEDs 9 are arranged within the middle layer 2 but could also be arranged
separately on or within another layer. All elements have connections to the outside (not

shown).

The LEDs 9 create light effects which guide a patient on the mat 4 for exact positioning.
The LEDs 9 can also make an application or the device more attractive. The LEDs 9 can
for example guide a user on the first lay down or the correct positioning of an arm or leg.
By indications of LED signals, the users can be given instructions, e.g. where to move

an arm or when an application has finished.

Figure 4 shows a further embodiment of structure 10 with multiple layers. The structure
10 forms the mat 4 with at least five layers. The structure 10 comprises a top layer 1a
with a protective coating, the upper layer 1, a third layer 2a, a fourth layer 2b, a fifth layer
2¢ and the lower layer 3. The LEDs 9 are here arranged at the upper layer 1 in order to
allow a direct light emission towards the reclining surface though the top layer 1 with the
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protective coating. The third layer 2a comprises the heating elements 8. The fourth layer
2b comprises two sensor elements 5, 7, namely the position sensors 5 and the temper-
ature sensors 7. Underneath, the pressure sensors 6 are arranged within the fifth layer
2¢. Finally, the lower layer 3 is located at the bottom of the stack. In general, any kind of
combination of the various elements and layers is possible. It might be advantageous to
have certain sensors and/or elements in one layer whereas other sensors and/or ele-
ments are in a separate layer. An advanced manufacturing process may even allow to

- arrange all elements in one layer such that a thin, but robust mat 4 can be provided.

| Figure 5 shows yet a further embodiment of structure 10 with muitiple layers. The struc-

ture 10 with five layers forming the mat 4. The structure 10 comprises the upper layer 1,
a second iayer 2a, a third layer 2b, a fourth layer 2c and the lower layer 3 as the fifth
layer. No LEDs are integrated. The upper layer 1 is a protection layer to the surface on
which a patient will be positioned. The second layer 2a comprises the position sensors
5 for precise detection of the patient. The third layer 2b comprises two components 7, 8;
the temperature sensors 7 and the heating elements 8 are arranged within the same
layer. It might be advantageous for the manufacturing process to have the temperature
senso.r 7 and the heating elements 8 in the same layer. Below the third layer 2b, the
préssure sensors 6 are arranged within the fourth layer 2c. The lower layer 3 consists of
a water-resistant film that is explained in more detail below.

Figure 6 shows a cross-section of a hydromassage device 20. In this embodiment the
structure 10 comprises the upper layer 1, the middle layer 2, and the lower layer 3. Im-
pacting first forces 11 are created from the top by a patient (not shown) on the mat 4.
The lower layer 3 of the mat 4 is in direct contact with water 13 that is contained in a
frame 14. The structure 10 is substantially horizontal as the mat 4 is on top of the water
13. The lower layer 3 has an insulating coating. This material is waterproof in order to
not allow the other layers to become wet or effected by the water 13. The water 13 is
arranged in a tank that is located within the frame 14. It is particularly advantageous that
the water 13 in the tank does not need to be heated for comfort. This reduces energy.
The heating is enabled directly within the mat 4 through the heating elements 8 to about

20 to 40 degrees Celsius.

The tank is filled with over 300 litres of water. The pressure strength, massage type and

areas can be individually controlled for each treatment by the patient, but also controlled
fully automatically through a control unit as described with reference to Figure 8 below.
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The hydromassage device 20 provides various massage types such as parallel mas-

sage, mirror image massage, circle massage, or parallel stroke massage. Further, mas-
sage areas are selectable or applied through detection such as shoulder and/or neck
massage, whole body, back, lumbar area, legs, etc. The duration of an application is
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usually in a range up to 45 minutes. The intensities of the pressure can be individually
selected, but with the help of the pressure sensor 6 the pressure can be controiled in an
optimized way.

Figure 7 shows the hydromassage device 20 of Fig. 6 with two massage jets from the
bottom exerting the second forces 12. Generally, from movable nozzles (not shown), the
water jets 21 are pumped from below against the mat 4 on which a patient 21 is lying.
The second forces 12 are detected by the preésure sensors 6. Electrical signals from the
sensors 5, 6 are sent via electrical connections to the control unit or central processing
unit. A treatment with defined pressure against areas is performed in response to the

determined position of the patient through the position sensors 5.

Figure 8 illustrates the structure 10 with the middle layer 2 and electrical connections 16,
17 to a control unit or central processing unit 15. First electrical connections 16 connect
the sensor elements 5, 6, 7 to the central processing unit 15. The LEDs 9 are also con-
nected through the first electrical connections 16 to the central processing unit 15. Sec-
ond elec_:trical connections 17 connect from the control unit 15 to the heating elements 8.
The second electrical connections 16 are adapted to the current or power needs of the
heating elements 8. That means in practice that the second electrical connections 17are
thicker than the first electrical connections 16.

The sensor elements 5, 6, 7 communicate with the central processing unit 15. The central
processing unit 15 which can be connected to a network and further to the Internet ena-
bles various applications and treatments. As indicated above different massage types
can be provided and various massage areas be addressed.

The position sensors 5 detect the position of user or certain parts of the body which
require a treatment. The position sensors 5 might be adapted to detect the hardness of
tissue or muscles. In response to that specific applications to certain areas or muscles
with deﬂned‘types and pressure are applied, all processed and controlled through the
central processing unit 15. Software programs with specific code can be applied. The
use of self-learning or adapting programs will reshlt in more optimized applications for
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the benefit of the patient who receives a treatment that is individually most suitable and

not a standard program.

The pressure sensors 6 detect the jet pressure from below. The jet pressure, i.e. the
mtensnty and the movement of the jet are controlled by the control or central processing
unit 15. Based on the detected body contour of the patient a treatment program is applied
that is most effective to the patient. With the help of the pressure sensors 6 the pressure

intensity can be controlled in an optimized way.

The position sensors 5 and pressure sensors 6 can be realized by piezoelectric sensors.
Such piezoelectric sensors use the piezoelectric effect to measure changes in pressure,
acceleration, strain, or force by converting them to an electrical charge. Piezoelectric
sensors do not require any power to continuously monitor an environment. They offer
stable and repeatable accurate electrical output. With such sensors also the weight of a
patient can be determined. Based on that, the jet pressure might be adapted.

The temperature sensors 7 help to determine and measure the temperature at the middle
layer 2. The temperature sensors 7 deliver an electrical signal as a measure of the tem-
perature and could be arranged within any other layer but are arranged where the tem-
perature is detectable in an optimal way. The temperature sensors 7 send electrical sig-
nals via the first electrical connections 16 to the control or central processing unit 15 for
processmg The heating elements 8 are heated through respective power applied to the
second electrical connections 17. The heating and cooling process is. controlled and
adapted by the control or central processing unit 15. That means based on the detected
and measured temperature the heating elements 8 are activated to heat up the structure
10.

Figure 9 shows a schematic representation of a hydromassage or jet device 20 with a
user 21 on the structure 10. As illustrated in the figure the user or patient 21 reclines on
the mat 4 and enjoys a therapeutic application in the form of a water jet massage through
impacting forces, the second forces 12, created through nozzles 22. The patient 21 him-
self creates certain pressure from the top whereby the resulting first forces 11 are de-
tected and measured by the position sensors 5. The structure 10 is arranged between
the body of the patient or user 21 and the impacting force 12. The pressure sensors 6
detect the jet pressure as the second forces 12 from below. The jet pressure, the move-
ment of the jet, and the temperature are controlled by the control or central processing
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unit 15 (not shown in the figure). Based on a program and the detected body contour of
the patient a treatment is applied that is most effective for the patient.

As indicated above the structure 10 can be a fabric into which different fibres are woven.
The structure 10 for therapeutic applications is produced by weaving a plurality of fibres
into the fabric, adding sensor elements 5, 6, 7 and heating elements 8 between the fibres
to form at least one layer 2. The layer 2 is affectable with the first force 11 from one side,
usually form the top, and the second force 12 from the other side, usually from the bot-
tom. The mat 4 can be realized as an e-textile combining electronic devices such as the
sensor elements 5, 6, 7 and heating elements 8 with textiles. The electronics with active
and passive elements are integrated direétly into the textile substrates. The conducting
textile weaves are connected to the control or central processing unit 15. Printing tech-
niques could be applied to create the sensor elements 5, 6, 7 and heating elements 8.

Figure 10 shows a schematic representation of a massage device 24 with a patient 21
on the structure 10. The massage device 24 comprises moving drums 25. As illustrated
in the figure the patient 21 in positioned on the mat 4 horizontally and enjoys a therapeu-
tic application in the form of a massage through impacting forces, the second forces 12,
created through the moving drums 25. The patient 21 himself creates certain pressure
from the top whereby the resulting first forces 11 are detected and measured by the
position sensors 5. The structure 10 is arranged between the body of the patient or user
21 and the impacting force 12. The pressure sensors 6 detect the pressure as the second
forces 12 from the moving drums 25. The pressure, the movement of the drums 25, and
the temperature are controlled by the control or central processing unit 15 (not shown in
the figure). Based on a program and the detected body contour of the patient a treétment
is applied that is most effective for the patient. The arrangement of the mat 4 is flexible,
depending form where the second forces 12 are applied. The means the mat 4 can also
be applied if the patient 21 is sitting, standing, or in an inclined position.

The embodiments described and shown can be combined with each other and are in-
tended to illustrate one or more ways to practice and implement the present disclosure.
It is further noted that the foregoing description of the specific embodiments of the subject
matter disclosed herein has been presented for purposes of illustration and description
and is not intended to limit the scope of the subject matter set forth herein. It is fully
contemplated that other various embodiments, modifications and applications will be-
come apparent to those of ordinary skill in the art from the foregoing description and
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accompanying drawings. Thus, suéh other embodiments, modifications, and applications
" are intended to fall within the scope of the following appended claims. Further, those of
ordinary skill in the art will appreciate that the embodiments, modifications, and applica-
tions that have been described herein are in the context of particular environment, and
the subject matter set forth herein is not limited thereto, but can be beneficially applied
in any number of other manners, environments an.d purposes. Accordingly, the claims
set forth below should be construed in view of the full breadth of the novel features and

techniques as disclosed herein.
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List of references

upper layer
middle layer
lower layer

mat

5, 6, 7 sensor elements

10
11
12
1‘3
14

15

16

17

5 position sensors

6 pressure sensors

7 temperature sensors
heating elements

light emitting diodes (LEDs)
structure

first force

seqond force

water

frame

control or central processing unit

first electrical connections

second electrical connections

16 | 21
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20 hydromassage device
21 patient or user

22 nozzles

23  water jet

24 massage device

25 moving drum
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Claims

10.

11.

A structure (10) for therapeutic applications comprising:

at least one layer (2) with sensor elements (5, 6, 7), wherein a first force (11) affects
the layer (2) from one side and a second force (12) affects the layer (2) from the

other side.

The structure (10) of claim 1, wherein the layer further comprises heating elements

(8).

The structure according to any one 6f claims 1 or 2, wherein the sensor elements
(5, 6) are arranged to detect the first and second (11, 12) forces.

The structure according to any preceding claim, wherein the sensor elements (5,

6, 7) comprise position sensors (5) for detecting user features.

The structure according to any preceding claim, wherein the sensor elements (5,

6) comprise pressure sensors (6) for detecting impact forces.

The structure according to any preceding claim, wherein the sensor efements @)

comprise temperature sensors (7) for determining a temperature.

The structure according to any precedihg claim, wherein the sensor elements (5,
6, 7) are arranged in different layers.

" The structure according to any preceding claim, wherein the at least one layer (2)

comprises light emitting diodes for light effects.

The structure according to any preceding claim, further comprising electrical con-

nections for electrical signals.
The structure according to any preceding claim, further comprising different fibres.

The structure according to claim 10 consisting of a fabric into which the different

fibres are woven.
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12.

13.

14.

15.

16.

17.

18.

The structure according to any preceding claim, the structure being arranged be-
tween at least a body part of a user and an impacting force.

The structure according to any preceding claim, wherein the at least one layer (2)
is sandwiched between an upper layer (1) and a lower Iayer (3).

The structure according to any preceding claim, wherein the lower layer (3) com-

prises an elastic waterproof film.
A mat (4) comprising a structure (10) according to any preceding claims 1 to 14.

A hydromassage device with a movable jet comprising a frame (14) and the struc-
ture according to any of the claims 1 to 14, the structure (10) being arranged sub-
stantially horizontally as reclining surface on one side and for receiving the move-

able jet from the other side.

A method of forming a structure (10) for therapeutic applications, the method com-

prising:
weaving a plurality of fibres into a fabric; and

adding sensor elements (5, 6, 7) and heating elements (8) between the fibres to
form at least one layer (2) that is affectable with a first force (11) from one side and

a second force (12) from the other side.

A method for operating a therapeutic device comprising a structure according to
any of the claims 1 to 14, comprising the steps of:

a. providing a processing unit (15) with sensor data indicative of a first force
(11) affecting a layer (2) from one side and with sensor data indicative of
a second force (12) affecting the layer (2) from the other side;

b. providing at least one means for applying the second force (12) to the

layer (2); and

c. adapting the second force (12) reflective of the sensor data indicative of
the first force (11) affecting the layer (2) from one side and the sensor
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19.

20.

21.

22.

23.

data indicative of the second force (12) affecting the layer (2) from the

other side.

The method according to claim 17, whereby the means for applying the second
force (12) to the layer (2) is a jet (23) and the second force (12) is a jet-pressure
force created by the jet (23), in particular by a water jet (23) with a treatment pres-

sure.

The method according to claim 17 or 18, whereby the first force (11) is created
through a physical contact between a patient (21) and the structure.

The method according to any one of claims 17 to 19, whereby a body shape or
size of a patient (21) is identified by means of sensor data‘indicative of a first force
(11), and, based on a predetermined therapy scheme, a respective program is ap-
plied, in particular whereby an adapting the second force (12) comprises a target-
ing nozzles (22) to parts of the body of the patient (21) based on a body shape or

size identified.

The method according to any one of claims 17 to 20, whereby an adapting com-
prises an adjusting and controlling of an intensity of the second force (12) depend-
ent on the sensor data indicative of the first force (11) affecting the layer (2) from
one side and the sensor data indicative of the second force (12) affecting the layer
(2) from the other side.

The method according to any one of claims 17 to 21, whereby the structure com-
prises temperature sensors (7) for determining a temperature, the method com-
prising the further step:

a. Sensing a temperature by means of at least one temperature sensor (7)
in the structure, and

b. Controlling the temperature by means of heating elements (8) controlled
by the central processing unit (15).
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Abstract

Disclosed is a structure (10) for therapeutic applications comprising at least one layer (2)
with sensor elements (5, 6, 7) and heating elements (8). A first force (11) affects the layer
(2) from one side and a second force (12) affects the layer (2) from the other side. The
forces are detectable. .The sensor elements (5, 6, 7) can comprise, for example, position

sensors 6, pressure sensors 7, and temperature sensors.

(Figure 2)



Unverindaoriiches Exemplar

Exempiaira inva srizble
P100550CH

Eeamplare immutabiie

/40
2 5 7 5 7
[ L [
73 ] XX RO XK X XXX XX )
2y X A1 WO X A1 N O\X L1 )%
3 AN A IR
VARVED R
Fig. 1
A1 A1

R

N
~F UXX X KX KA AKX AKX KA
z E':ZIX XAXE:IXAX,O XAXCIXAXO ) | *

/!( T AT TSN

N

UW\_

Fig. 2



iches Exemplar

invariable

® Esemplare limmutabile

Y

£

P100550CH

9

i

f

/
A O W)
7/

XK KKK K )

1

TX[TAOT
-////////{/////////

O/ T X

[ A

XXX AKX

.

s

X T X T X

T 2e
oL 3

]
L

O O 2=

ST SE o S X
1

o O

)

C
T

L

A

T X T X T X1
OO
X - .
N

T

oo

/
|

|

Fig. 4



. P L. [ AP Y ~
Unverandariicnes

Exemplar

Eeompiars immotabie Ploossoc @
40 <
N s s :
[ A
I X XX XX X))
22— A M A /A AL Al [
gd~X O X O/ X X 4 °
2~ [~ [ ¢
3 ~F ///////////////////// )
L .
Fig. 5 °
o
7 ~><><><><><><><>< ><><><>< .
2~ IXATOTAX A
3. /////////////////////
I A
BT T —  |a
- o ®




Unvamnm ~hes Exemplar
EBxem 32 &l Wa[iig P100550CH
Esemplare ammutaw

/457

3
>xxxMx*xwxxxxx>
Z ~¥ S _

A5

Fig. 8



~as Bxemplal
wariable

P100850CH










