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(57) Abstract: A device for providing a magnetic treatment by evok-
ing muscle contraction by a time-varying magnetic field and provid-
ing a RF treatment by heating biological structure. The device in-
cludes an applicator having an RF electrode and a magnetic field gen-
erating device. The device may also include a main unit, a human
machine interface, and a control unit. The control unit adjusts a signal
provided to the RF electrode and creates an RF circuit, and also ad-
justs the signal provided to the magnetic field generating device and
creates a magnetic circuit electrically insulated from the RF circuit.
The RF circuit may include a power source and a power amplifier,
and the magnetic circuit may include an energy storage to supply the
magnetic field generating device with electric current.
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METHODS AND DEVICES FOR AESTHETIC TREATMENT OF
BIOLOGICAL STRUCTURES BY RADIOFREQUENCY AND MAGNETIC
ENERGY

BACKGROUND OF THE INVENTION

[0001] Aesthetic medicine includes all treatments resulting in enhancing a visual
appearance according to a patient’s criteria. Patients want to minimize all imperfections
including, for example, unwanted body fat in specific body areas, improve body shape,
and remove effects of natural aging. Patients require quick, non-invasive procedures that
provide satisfactory results with minimal health risks.

[0002] The most common methods used for non-invasive aesthetic applications are based
on application of mechanical waves, such as ultrasound or shock wave therapy, or
electromagnetic waves, such as radiofrequency treatment or light treatment including
laser treatment. The effect of mechanical waves on tissue is based on cavitation,
vibration, and/or heat-inducing effects. The effect of applications using electromagnetic
waves is based on heat production in the biological structure.

[0003] A mechanical treatment using mechanical waves and/or pressure can be used for
treatment of cellulite or adipose cells. However, such mechanical treatments have several
drawbacks, such as a risk of panniculitis, destruction of untargeted tissues, and/or non-
homogenous results.

[0004] A thermal treatment including heating is applied to a patient for enhancing a
visual appearance of the skin and body by, for example, increasing production of
collagen and/or elastin, smoothing the skin, reducing cellulite, and/or removing adipose
cells. However, thermal treatment has several drawbacks, such as risk of overheating a
patient or even causing thermal damage of unwanted biological structures. A risk of a
panniculitis and/or non-homogenous results may be a very common side effect of
existing thermal treatments. Further, insufficient blood and/or lymph flow during and/or
after the treatment may lead to panniculitis and other health complications after the
treatment. Further, the treatment may be uncomfortable, and may be painful.

[0005] Muscle stimulation by time-varying magnetic field provides several benefits over
known methods for treating biological structures, and allows for non-invasive stimulation

of muscles located beneath other muscles. Further, time-varying magnetic fields may be
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used to provide muscle stimulation to cause muscle contraction through thick layer of
adipose tissue Electrostimulation in order to provide a muscle contraction needs to
deliver an electric current from an electrode, through an adipose tissue, to a nerve and/or
neuromuscular plate linked with the muscle. The adipose tissue has resistivity higher than
the muscle tissue and delivery of electric current from the electrode through insulating
adipose tissue to muscle tissue may be less efficient. Targeting of the electric current to
an exact muscle may not be precise and stimulating muscle may be very difficult nearly
impossible. Additionally, with thicker adipose tissue, electric current delivered by
electrotherapy has to be higher and such high amount of electric current propagating and
dissipating during long distance may be very uncomfortable for a patient. On the other
hand, time-varying magnetic fields induce electric current in the muscle, neuromuscular
plate and/or in the nerve, so targeting and muscle stimulation by time-varying magnetic
field is easier, more precise, comfortable and more effective. Time-varying magnetic
field also enable comfortable stimulation or large number of muscles and/or muscle
groups and applicator may not be in direct contact with the patient’s body that may also
improve hygiene and other parameters of a treatment.

[0006] Combination of a radiofrequency (RF) treatment that provides heating up of
patient’s soft tissue and a magnetic treatment that provides stimulation of patient’s
muscle tissue may have outstanding synergic effect. Combined treatment may provide
improved treatment may result in shorter treatment periods, increase of patient’s comfort
during the treatment, enable to combine different treatment effects with a synergic result,
improve patient safety and others deeply described later in this document.

[0007] To reach the best synergic effect it is preferred to target magnetic treatment
providing muscle stimulation and RF treatment to one body area (e.g. same body area)
wherein at least one RF electrode providing the RF treatment should be flat and/or
correspond with patient’s skin to ensure homogenous heating of the patient’s soft tissue.
To target the RF treatment and the magnetic treatment to the same body area requires to
position a magnetic field generating device and an RF electrode nearby each other, e.g.
with at least partial overlay of the magnetic field generating device and RF electrode.
However, arranging an RF electrode and the magnetic field generating device in close
proximity may be problematic, because the time-varying magnetic field generated by the
magnetic field generating device may induce unwanted physical effects, such as eddy

currents, skin effect and/or other physical effects in the RF electrode. Unwanted physical



CA 03116569 2021-04-14
WO 2020/208590 PCT/IB2020/053427
-3-

effects may cause significant energy loss, inefficiency of such device arrangement and
also heating of the RF electrode, influencing of the device function, such as incorrect
tuning of the device, inaccurate targeting of produced energies, degeneration of produced
magnetic, electromagnetic fields and/or other. The RF electrode may be influenced by the
magnetic field generating device and vice versa.

[0008] A device and method described in this document presents a solution for providing
the RF and magnetic treatment with maximized synergic effect and also preserve safety

and efficiency of the delivered magnetic and RF (electromagnetic) fields.

SUMMARY OF THE INVENTION

[0009] The invention provides a treatment device and method for providing one or more
treatment effects to at least one biological structure in at least one body area. The
treatment device provide a unique opportunity how to shape human or animal bodies,
improve visual appearance, restore muscle functionality, increase muscle strength,
change (e.g. increase) muscle volume, change (e.g. increase) muscle tonus, cause muscle
fibre hypertrophy, cause muscle fibre hyperplasia, decrease number and volume of
adipose cells and adipose tissue, remove cellulite and/or other. The treatment device and
the method may use the application of a radiofrequency (RF) treatment and a magnetic
treatment to cause heating of at least one target biological structure within the body area
and cause muscle stimulation including muscle contraction, within the proximate or same
body area. The treatment device may use an RF electrode as a treatment energy source to
produce RF energy (which may be referred as RF field) to provide RF treatment, and a
magnetic field generating device as a treatment energy source for generating a time-
varying magnetic field to provide magnetic treatment.

[0010] In order to enhance efficiency and safety of the treatment, to minimize energy loss
and unwanted physical effect induced in at least one RF electrode and/or magnetic field
generating device, the device may use the one or more segmented RF electrodes, wherein
the segmented RF electrode means RF electrode with e.g. one or more apertures, cutouts
and/or protrusions to minimize the effects of a nearby time-varying magnetic field
produced by the magnetic field generating device. Aperture may be an opening in the
body of the RF electrode. The cutout may be an opening in the body of the RF electrode
along the border of the RF electrode. Openings in the body of the RF electrode may
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defined by view from floor projection, which shows a view of the RF electrode from
above. The apertures, cutouts and/or areas outside of protrusions may be filed by air,
dielectric and/or other electrically insulating material. The apertures, cutouts and/or
protrusions of the RF electrode may minimize induction of eddy currents in the RF
electrode, minimize energy loss, and inhibit overheating of the treatment device. Further,
the apertures, cutouts and/or protrusions may minimize the influence of the magnetic
treatment on the produced RF treatment. The proposed design of the RF electrode enables
the same applicator to include a magnetic field generating device and a RF electrode with
at least partial overlay, according to the applicator’s floor projection, while enabling
targeting of RF treatment and magnetic treatment to the same area of the patient’s body
with the parameters described herein. Incorporation of an RF electrode and a magnetic
field generating device in one applicator enables enhanced treatment targeting and
positive treatment results with minimal negative effects mentioned above.

[0011] Also mutual insulation of at least one RF circuit and at least one magnet circuit
prevent interaction between electric and/or electromagnetic signals.

[0012] The magnetic field generating device in combination with an energy storage
device enables production of a magnetic field with an intensity (which may be magnetic
flux density) which evokes a muscle contraction. Energy storage device may be used to
store electrical energy enabling accumulation of an electric field having a voltage in a
range from 500 V to 15 kV. The energy storage device may supply the magnetic field
generating device with the stored electrical energy in an impulse of several microseconds
to several milliseconds.

[0013] The method of treatment enables heating of at least one body area where is also
evoked a muscle contraction that minimizes muscle and/or ligament injury, such as
tearing or inflammation. Heating of a skin, a contracted muscle, a contracting muscle, a
relaxed muscle, adipose tissue, adipose tissue, and/or adjacent biological structure of the
treated body area may shift the threshold when a patient may consider treatment to be
uncomfortable.

[0014] Therefore, heating may allow a higher amount of electromagnetic energy, (e.g.
RF and/or magnetic field) to be delivered to the patient’s body in order to provide more
muscle work through muscle contractions and subsequent relaxation. Another benefit of
application of the RF treatment and the magnetic treatment in the same body area is that

the muscle work (provided e,g, by repetitive muscle contractions and relaxation)
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accelerates blood and lymph flow in the targeted area and so improves dissipation of
thermal energy created by the RF treatment. Application of the RF treatment and the
magnetic treatment also improves homogeneity of biological structure heating that
prevents creation of hot spots, edge effects and/or other undesirable effects. The method
of treatment causing muscle stimulation and heating to the same body area may result in
hyperacidity of extracellular matrix that leads to apoptosis or necrosis of the adipose
tissue. The RF treatment may provide selective heating of adipose tissue that leads to at
least one of apoptosis, necrosis, decrease of volume of adipose cells, and cellulite

removal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incorporated herein and form a part of the
specification, illustrate the present disclosure and, together with the description, further
serve to explain the principles thereof and to enable a person skilled in the pertinent art to

make and use the same.

[0016] Figures 1a-1e illustrate exemplary diagrams of a treatment device.
[0017] Figure 1f illustrates exemplary individual parts of a treatment device.
[0018] Figure 2 illustrates an exemplary communication diagram between parts of the

device such as an applicator, a remote control, an additional treatment device and a
communication device.
[0019] Figure 3 illustrates an exemplary communication diagram between a server and
part of the device such as applicators, remote control and additional treatment devices.
[0020] Figure 4 illustrates an exemplary communication diagram between a
communication medium, a therapy generator and a master unit of the treatment device.
[0021] Figure 5 illustrates a communication between a communication medium and a

therapy generator of the treatment device.

[0022] Figure 6 illustrates different views of an exemplary main unit of the treatment
device.

[0023] Figure 7 illustrates an exemplary human machine interface (HMI).

[0024] Figures 8a — 8d illustrate parts of an exemplary applicator from the outer view.

[0025] Figure 9a illustrates an exemplary magnetic field generating device from the

applicator’s floor projection.
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[0026] Figure 9b illustrates a thickness of exemplary magnetic field generating device.
[0027] Figures 10a — 10g illustrate possible locations of an exemplary RF electrode with

regard to a exemplary magnetic field generating device.

[0028] Figure 11 illustrates a floor projection of a location of an exemplary RF electrode
locating with regard to exemplary magnetic field generating device.

[0029] Figures 12 illustrates a floor projection of an applicator including RF electrodes

and a magnetic field generating device with partial overlay according to applicator’s floor

projection.

[0030] Figures 13a - 13b illustrate an exemplary RF electrode with apertures.

[0031] Figure 13c¢ illustrates an exemplary RF electrode with apertures, protrusions and
cutouts.

[0032] Figure 13d illustrates another exemplary RF electrode with apertures and cutouts,

[0033] Figure 13e illustrates an exemplary RF electrode with protrusions.

[0034] Figures 14a — 14e illustrate a parallel pair of bipolar RF electrodes with
protrusions.

[0035] Figures 15a — 15¢ illustrate bipolar RF electrode pairs with protrusions, wherein a

first RF electrode at least partially encircle a second RF electrode of RF electrodes pair.
[0036] Figure 16 illustrates one exemplary protrusion intersecting magnetic field lines

with a difference higher than 0.1 T.

[0037] Figure 17 illustrates an exemplary schema of a magnet circuit.

[0038] Figure 18a illustrates an exemplary schema of electrical elements of treatment
device.

[0039] Figure 18b illustrates exemplary schema of a RF circuit.

[0040] Figure 19 illustrates an exemplary composition of magnetic field including

impulses or pulses.

[0041] Figure 20 illustrates a trapezoidal envelope.
[0042] Figure 21 illustrates different types of muscle stimulation.
[0043] Figure 22 illustrates a supporting matrix for attaching of an applicator and/or an

additional treatment device to a patient’s body.
[0044] Figure 23 illustrates a section of exemplary curved applicator’s first side portion.
[0045] Figure 24 illustrates an exemplary symmetrisation element SYM.

[0046] Figure 25 illustrates an exploded view of applicator elements.
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[0047] Figure 26 illustrates an exemplary spatial arrangement of components within a
main unit of a treatment device.
[0048] Figures 27a — 27d illustrate an example of synchronous application of magnetic
fields.
[0049] Figure 27e illustrates an example of separate application of magnetic fields.
[0050] Figure 28 illustrates an exemplary increasing envelope of magnetic field.
[0051] Figure 29 illustrates an exemplary decreasing envelope of magnetic field.
[0052] Figure 30 illustrates an exemplary rectangular envelope of magnetic field.
[0053] Figure 31 illustrates an exemplary combined envelope of magnetic field.
[0054] Figure 32 illustrates another exemplary combined envelope of magnetic field.
[0055] Figure 33 illustrates an exemplary triangular envelope of magnetic field.
[0056] Figure 34 illustrates an exemplary trapezoidal envelope of magnetic field.
[0057] Figure 35 illustrates another exemplary trapezoidal envelope of magnetic field.
[0058] Figure 36 illustrates another exemplary trapezoidal envelope of magnetic field.
[0059] Figure 37 illustrates an exemplary step envelope of magnetic field.
[0060] Figure 38 illustrates another exemplary step envelope of magnetic field.
[0061] Figure 39 illustrates another exemplary trapezoidal envelope of magnetic field.
[0062] Figure 40 illustrates an example of envelope of magnetic field including
modulation in domain of repetition rate.
[0063] Figure 41 illustrates an exemplary trapezoidal envelope formed from trains of
magnetic field.
[0064] Figure 42 illustrates another exemplary combined envelope of magnetic field.
[0065] Figure 43 illustrates another exemplary combined envelope of magnetic field.
[0066] Figure 44 illustrates two exemplary envelopes of magnetic field with an example
of inter-envelope period.
DETAILED DESCRIPTION
[0067] The present treatment device and method of use provide new physiotherapy

and/or aesthetic treatment by combination of RF treatment and treatment providing
muscle stimulation targeted to various treatment effects, such as rejuvenate, heal and/or
provide remodeling at least part of at least one biological structure of patient’s tissue in at

least one body area.
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The biological structure may be any tissue in a human and/or animal body which
may have of identical function, structure and/or composition. The biological structure
may include or be at least part of any type of tissue like: connective tissue (e.g. tendons,
ligaments, collagen, elastin fibres), adipose tissue (e.g. adipose cells of subcutaneous
adipose tissue and/or visceral adipose tissue), bones, dermis and/or other tissue, such as at
least one neuron, neuromuscular plate (neuromuscular junction), muscle cell, one or more
individual muscles, muscle group, at least part of a muscle fibre, volume of extracellular
matrix, endocrine gland, neural tissue (e.g. peripheral neural tissue, neuron, neuroglia,
neuromuscular plate) and/or joint or part of joint. For the purpose of this application, the
biological structure may be called target biological structure.

A treatment effect provided to at least part of at least one target biological
structure may include muscle contraction (including supramaximal contractions and/or
tetanic contractions), muscle twitch, muscle relaxation and heating of biological
structure). Also, the treatment effect may include e.g. remodelling of the biological
structure, reducing a number and/or a volume of adipose cells by apoptosis and/or
necrosis, muscle strengthening, muscle volume increase, causing of a muscle fibre
hypertrophy, muscle fibre hyperplasia, restoration of muscle functionality, myosatellite
cells proliferation and/or differentiation into muscle cells, improvement of muscle shape,
improving of muscle endurance, muscle definition, muscle relaxation, muscle volume
decrease, restructuring of collagen fibre, neocollagenesis, elastogenesis, collagen
treatment, improving of blood and lymph flow, accelerate of at least part of at least one
target biological structure and/or other functions or benefits. During treatment of body
area by the treatment device, more than one treatment effect may be provided and
variable treatment effects may be combined.

The treatment effect provided to target biological structure may results in body
shaping, improving contour of the body, body toning, muscle toning, muscle shaping,
body shaping, breast lifting, buttock lifting, buttock rounding and/or buttock firming.
Further, providing a treatment effect may result in body rejuvenation, such as wrinkle
reduction, skin rejuvenation, skin tightening, unification of skin colour, reduction of
sagging flesh, lip enhancement, cellulite removing, reduction of stretch marks and/or
removing of scars. The treatment effect may also lead to accelerating of healing process,

anti-edematic effect and/or other physiotherapeutic and treatment result.
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[0071] The treatment device may provide one or more types of treatment energy. wherein
treatment energy may include magnetic field (also referred as magnetic energy) and RF
field (also referred as RF energy) and/or magnetic field (also referred as magnetic
energy). The magnetic field is provided during magnetic treatment. The RF field
provided during RF treatment may include electrical component of RF field and magnetic
component of RF field. The electrical component of RF field may be referred as RF wave
or RF waves. The RF electrode may generate RF field, RF waves and/or other
components of RF field.

[0072] The magnetic field and/or RF field may be characterized by intensity. In case of
magnetic field, the intensity may include magnetic flux density or amplitude of magnetic
flux density. In case of RF field, the intensity may include energy flux density of the RF
field or RF waves.

[0073] A body area may include at least part of patient’s body including at least a muscle
or a muscle group covered by other soft tissue structure like adipose tissue, skin and/or
other. The body area may be treated by the treatment device. The body area may be body
part, such as a buttock, saddlebag, love handle, abdominal area, hip, leg, calf, thigh, arm,
torso, shoulder, knee, neck, limb, bra fat, face or chin and/or any other tissue. For the
purpose of the description the term “body area” may be interchangeable with the term
“body region”.

[0074] Skin tissue is composed of three basic elements: epidermis, dermis and
hypodermis so called subcutis. The outer and also the thinnest layer of skin is the
epidermis. The dermis consists of collagen, elastic tissue and reticular fibres. The
hypodermis is the lowest layer of the skin and contains hair follicle roots, lymphatic
vessels, collagen tissue, nerves and also fat forming a subcutaneous white adipose tissue
(SWAT). Adipose tissue may refer to at least one lipid rich cell, e.g. adipose cell like
adipocyte. The adipose cells create lobules which are bounded by connective tissue,
fibrous septa (retinaculum cutis).

[0075] Another part of adipose tissue, so called visceral adipose tissue, is located in the
peritoneal cavity and forms visceral white adipose tissue (VWAT) located between
parietal peritoneum and visceral peritoneum, closely below muscle fibres adjoining the

hypodermis layer.
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A muscle may include at least part of a muscle fibre, whole muscle, muscle
group, neuromuscular plate, peripheral nerve and/or nerve innervating of at least one
muscle.

Deep muscle may refer to a muscle that is at least partially covered by superficial
muscles and/or to a muscle covered by a thick layer of other tissue, such as adipose tissue
wherein the thickness of the covering layer may be at least 4, 5, 7, 10 or more centimetres
up to 15 cm thick.

Individual muscles may be abdominal muscles including rectus abdominalis,
obliquus abdominalis, transversus abdominis, and/or quadratus lumborum. Individual
muscles may be muscle of the buttocks including gluteus maximus, gluteus medius
and/or gluteus minimus. Individual muscles may be muscles of lower limb including
quadriceps femoris, Sartorius, gracilis, biceps femori, adductor magnus longus/ brevis,
tibialis anterior, extensor digitorum longus, extensor hallucis longus, triceps surae,
gastroenemiis lateralis/medialis, soleus, .flexor hallucis longus, flexor digitorum longus,
extensor digitorum brevis, extensor hallucis brevis, adductor hallucis, abductor halluces,
ab/adductor digiti minimi, abductor digiti minimi and/or interossei plantares). Ligament
may be Cooper’s ligament of breast.

One example may be application of the treatment device and method to patient’s
abdomen that may provide (or where the treatment may eventually result in) treatment
effect such as reducing a number and volume of adipose cells, muscle strengthening, fat
removal, restructuring of collagen fibres, accelerate of neocollagenesis and elastogenesis,
muscle strengthening, improving of muscle functionality, muscle endurance and muscle
shape. These treatment effects may cause circumferential reduction of the abdominal
area, removing of saggy belly and/or firming of abdominal area, cellulite reduction, scar
reduction and also improving of the body posture by strengthening of the abdominal
muscles that may also improve contour of the body, body look and patient’s health.

One other example may be application of the treatment device and method to
body area comprising buttock that may provide (or where the treatment may eventually
result in) treatment effect such as reducing a number and volume of adipose cells,
restructuring of collagen fibres, accelerate of neocollagenesis and elastogenesis, muscle
strengthening, muscle toning and muscle shaping. These treatment effects may cause
waist or buttock circumferential reduction, buttock lifting, buttock rounding, buttock

firming and/or cellulite reduction.
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[0081] Another example may be application of the treatment device and method to body
area comprising thighs that may provide (or where the treatment may eventually result in)
reduction of a number and volume of adipose cells, muscle strengthening, muscle shaping
and muscle toning. The application of the treatment device and method to body area
comprising thigh may cause circumferential reduction of the thigh, removing of saggy
belly and cellulite reduction.

[0082] Still another example may be application of the treatment device and method to
body area comprising arm that may provide (or where the treatment may eventually result
in) reduction of a number and volume of adipose cells, muscle strengthening, muscle
shaping and muscle toning. The application of the treatment device and method to body
area comprising arm may cause circumferential reduction of the abdomen, removing of
saggy belly and cellulite reduction.

[0083] The one or more treatment effects provided to one or more target biological
structures may be based on selective targeting of a RF field ) into one or more biological
structures and providing heating together with application of magnetic field causing
muscle stimulation (including muscle contraction). The RF treatment may cause selective
heating of one or more biological structures, polarizing of extracellular matrix and/or
change of cell membrane potential in a patient’s body. The magnetic field may be time-
varying magnetic field or static magnetic field. When the time-varying magnetic field is
used, the magnetic treatment may be referred as time-varying magnetic treatment. The
magnetic treatment may cause muscle contraction, muscle relaxation, cell membrane
polarization, eddy currents induction and/or other treatment effects caused by generating
time-varying magnetic field in at least part of one or more target biological structures.
The time-varying magnetic field may induce electric current in biological structure, The
induced electric current may lead to muscle contraction. The muscle contractions may be
repetitive. Muscle contraction provided by magnetic field may include supramaximal
contraction, tetanic contraction and/or incomplete tetanic contraction. In addition,
magnetic field may provide muscle twitches.

[0084] The treatment effect provided by using of the treatment device and by application
of magnetic treatment and RF treatment may be combined. For example, reduction of a
number and volume of adipose cells may be achieved together with muscle
strengthening, muscle shaping and/or muscle toning during actual treatment or during a

time (e.g. three or six months) after treatment. Furthermore, the effect provided by using
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of the treatment device by application of magnetic treatment and RF treatment may be
cumulative. For example, the muscle toning may be achieved by combined reduction of a
number and volume of adipose cells may be achieved together with muscle
strengthening.

The method of treatment may provide the treatment effect to at least one of target
biological structure by thermal treatment provided by RF field in combination with
applied magnetic treatment. The treatment effect to a target biological structure may be
provided by heating at least one biological structure and evoking at least a partial muscle
contraction or muscle contraction of a muscle by magnetic treatment.

The method of treatment may enable heating of the body area where the muscle
contraction by the magnetic field is evoked. The heating may minimize muscle injury
and/or ligament injury including tearing or inflammation. Heating of a contracting muscle
and/or adjacent biological structure may also shift the threshold of uncomfortable
treatment. Therefore, heating caused by the RF field may allow a higher amount of
magnetic energy to be delivered into patient’s biological structure to do more muscle
work. Heating of the muscle and/or adjacent biological structure may also improve the
quality of and/or level of muscle contraction. Because of heating provided by RF field,
more muscle fibres and/or longer part of the muscle fibre may be able to contract during
the magnetic treatment. Heating may also improves penetration of muscle stimuli
generated by the magnetic treatment. Additionally, when at least partial muscle
contraction or muscle contraction is repeatedly evoked, the patient’s threshold of
uncomfortable heating may also be shifted higher. Such shifting of the threshold may
allow more RF energy to be delivered to the patient’s body.

Repeated muscle contraction followed by muscle relaxation in combination with
heating may suppress the uncomfortable feeling caused by muscle stimulation (e.g.
muscle contraction). Muscle stimulation in combination with heating may provide better
regeneration after treatment and/or better prevention of panniculitis and other tissue
injury.

Repeated muscle contraction followed by muscle relaxation in combination with
RF heating (according to preliminary testing) may have positive results in treatment
and/or suppressing symptoms of diabetes. The repetitive muscle contraction induced by
provided magnetic field together with heating of the biological structure by RF field may

also improve the outcome of diabetes symptoms or positively influence results of
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diabetes symptoms drug treatment. Success of treatment of diabetes symptoms may be
caused by penetration of high amount of radiofrequency energy deep to patient’s
abdomen area. Such penetration may be caused by simultaneous application of magnet
treatment that may cause suppressing of patient’s uncomfortable feelings related to high
amount of RF energy flux density and increased temperature in the tissue. Also, magnet
treatment may cause polarization and depolarization of patient’s tissue that may also
increase RF energy penetration to patient’s body. The RF treatment and/or magnetic
treatment may influence glucose metabolism or help with weight loss that may suppress
diabetes symptoms. It is a believe that weight loss and exercise of patients with diabetes
symptoms may help suppress diabetes symptoms.

[0089] Application of RF treatment by RF field combined with magnetic treatment by
magnetic field may also positively influence proliferation and differentiation of
myosatellite cells into muscle cells. Tests suggest that magnet treatment including time
periods with different duration, repetition rate and magnetic flux density (e.g. pulses or
trains as defined below) may provide a stimulation needed to start proliferation and
differentiation of myosatellite cells.

[0090] Testing also suggest that method of treatment providing magnetic field including
at least two or at least three successive time periods with different duration, repetition
rate and magnetic flux density (e.g. pulses, bursts or trains as defined below) may provide
a shock the muscle. As a consequence, the regeneration process resulting in proliferation
and differentiation of myosatellite cells may be started and further accelerated by
delivered RF field. Proliferation and differentiation of myosatellite cells may result in
muscle strengthening, -restoration of muscle functionality, increasing muscle volume and
improvement of muscle shape, body tone or muscle tone.

[0091] The method of application of at least partial muscle stimulation or muscle
contraction together with heating to the same body area may result in hyperacidity of the
extracellular matrix. Hyperacidity may lead to apoptosis of adipose tissue and
acceleration of weight loss and body volume loss. Hyperacidity may be caused by release
of fatty acids into the extracellular matrix, wherein the release of fatty acids may be
caused by concentrated high intensity muscle work. Concentrated high intensity muscle
work may be provided by high number of repetitive muscle contractions causes by
application of time-varying magnetic field generated by described magnetic field

generating device and treatment device.
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[0092] The treatment effect of the RF treatment may be enhanced by magnetic treatment,
such as by reducing or eliminating the risk of panniculitis or local skin inflammation
since any clustering of the treated adipocytes may be prevented by the improved
metabolism. The improved blood and/or lymph flow may contribute to removing
adipocytes. The removal of adipocytes may be promoted by a higher number of cells
phagocytosing the adipocytes as well. Synergic effects of magnetic treatment and
radiofrequency (RF) treatment significantly improves metabolism. Therefore, the
possibility of adverse event occurrence is limited and treatment results induced by the
present invention are reached in shorter time period.

[0093] The treatment device and the method of a treatment may provide treatment of the
same patient’s body area, wherein the magnetic treatment and the RF treatment may be
targeted into at least part of one or more biological structures. One or more volumes of
patient’s body tissue affected by targeted RF and/or magnetic treatment may be in
proximity. The volume of at least part of at least one or more affected biological
structures of patient’s body tissue may be defined as a affected tissue volume wherein the
treatment effect provided by treatment device and/or method of treatment described
above takes place. The treatment effect may be caused by repeated muscle contraction
(provided e.g. magnetic treatment) changing of a tissue temperature (provided e.g. RF
treatment), and/or by at least partial polarization and acceleration of molecules in the
patient’s tissue (preferably provided by RF treatment and magnetic treatment). Changing
of a tissue temperature may include e.g. an increasing tissue temperature of at least 3 °C
or4°Cor5°Cor6°Cor7°Cor 10 °C with reference to normal tissue temperature.
Further, changing of a tissue temperature may include an increase or decrease of tissue
temperature in the range of 1 °C to 50 °Cto 2 °C toto 30 °C or 2 °C to 25 °C as
compared to the untreated tissue located in the same or different body area. Changed
tissue temperature may be interpreted as change of temperature in any volume or any area
of the biological tissue.

[0094] Proximity of affected tissue volumes by at least one RF treatment and/or by at
least one magnetic treatment has meaning of a distance between two affected tissue
volumes. At least two proximate affected tissue volumes may have at least partial overlay
wherein 2 % to 15 % or 5 % to 30 % or 2 % to 100 % or 30 % to 60 % or 80 % to 100 %
or 40 % to 85 % of smaller affected tissue volume may be overlaid by larger affected

tissue volume. Also the distance between volumes of affected tissue may be in a range of
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0.01 cm to 10 cm or in the range of 0.01 ¢cmto 5 ¢cm, 0.01 cm to 3 ¢cm, or 0.01 cm to 1
cm. Alternatively, the overlay in the ranges mentioned above may apply for two or more
affected tissue volumes having an identical volume without any differentiation between
smaller or larger tissue volumes.

[0095] Figures 1a — 1e show exemplary schematic diagrams of the treatment device. The
diagrams may apply only to main unit and applicator. The treatment device may include
input interface 103, control system 104, power source 105, power network 106, one or
more treatment clusters 107 and one or more treatment energy sources 108.

[0096] Plurality of treatment energy sources 108 may be coupled to or communicate with
at least one treatment cluster 107. Control system 104 may be coupled to and
communicate with each treatment cluster.

[0097] Shown parts of treatment device in Figures 1a — 1e may be electrical elements of
circuitry. Also, one or more shown parts of diagrams in Figures 1a-1e may include
plurality of individual electrical elements. Electrical elements may generate, transfer,
modify, receive or transmit electromagnetic signal (e.g. electrical) signal between
individual electrical elements. The electromagnetic signal may be characterized by
current, voltage, phase, frequency, envelope, value of the current, amplitude of the signal
and/or their combination. When the electromagnetic signal reaches the treatment energy
source, the respective treatment energy source may generate treatment energy and/or
field.

[0098] Input interface 103 may receive input from a user. Input interface may include
human machine interface (HMI). The HMI may include one or more displays, such as a
liquid crystal display (LCD), a light emitting diode (LED) display, an organic LED
(OLED) display, which may also include a touch-screen display. HMI may include one
or more controlling elements for adjustment or controlling treatment device. Controlling
element may be at least one button, lever, dial, switch, knob, slide control, pointer,
touchpad and/or keyboard. The input interface may communicate or be coupled to control
system, power network.

[0099] The user may be an operator (e.g. medical doctor, technician, nurse) or patient
himself, however the treatment device may be operated by patient only. In most cases,
the treatment device may be operated by the user having an appropriate training. The user
may be any person influencing treatment parameters before or during the treatment in

most cases with exception of the patient.
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Control system 104 may include a master unit or one or more control units.
Control system may be an integral part of the input interface 103. Control system 104
may be controlled through the input interface 103. Control system may include one or
more controlling elements for adjustment or controlling any part or electrical elements of
treatment device. Master unit is a part of treatment device (e.g. applicator and/or main
unit) or electrical element of circuitry that may be selected by the user and/or treatment
device in order to provide master-slave communication including high priority
instructions to other parts of the treatment device. For example, master unit may be a
control unit or part of input interface providing high priority instructions to other parts of
the treatment device. The treatment device may include a chain of master-slave
communications. For example, treatment cluster 107 may include one control unit
providing instructions for electrical elements of the treatment cluster 107, while the
control unit of treatment cluster 107 is slave to master unit. Control system 104 may be
coupled or communicate with input interface 103, one or all power source 105, power
network 106, and/or with one or all treatment clusters present in the treatment device.
The control system 104 may include one or more processors (e.g. a miCroprocessors) or
process control blocks (PCBs).

The power source 105 may provide electrical energy including electrical signal to
one or more treatment clusters. The power source may include module converting AC
voltage to DC voltage.

The power network 106 may represent a plug. The power network may represent
a connection to power grid. However, the power network may represent a battery for
operation of the treatment device without need of a power grid. The power network may
provide electrical energy needed to operation to whole treatment device and/or its parts.
As shown on exemplary diagrams in Figures 1a — le, the power network provides
electrical energy to input interface 103, control system 104 and power source 105.

The treatment cluster 107 may include one or more electrical elements related to
generation of respective treatment energy. For example, the treatment cluster for
magnetic treatment (referred as HIFEM) may include e.g. an energy storage element and
switching device. For another example, the treatment cluster for RF treatment (referred as
RF cluster) may include e.g. power amplified and/or filter.

The treatment energy source 108 may include a specific source of treatment

energy. In case of magnetic treatment, the treatment energy source of magnetic field may
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be a magnetic field generating device e.g. a magnetic coil. In case of RF treatment, the
treatment energy source of RF energy (including RF waves) may be RF electrode.

The treatment device may include one or more treatment circuits. One treatment
circuit may include a power source, electrical elements of one treatment cluster and one
respective treatment energy source. In case of magnetic treatment, the magnetic circuit
may include a power source, HIFEM cluster and magnetic field generating device. In
case of RF treatment, the RF circuit may include a power source, RF cluster and
magnetic field generating device. The electromagnetic signal generated and/or
transmitted within a treatment circuit for RF treatment may be referred as RF signal. The
wiring connecting respective electrical elements of the one treatment cluster may also be
included in the respective cluster. Each of the treatment clusters in Figures la-le
described in the detail below may be any of HIFEM, RF or combination.

The one or more treatment circuits and/or their parts may be independently
controlled or regulated by any part of control system 104. For example, the speed of
operation of HIFEM cluster of one treatment circuit may be regulated independently on
the operation of HIFEM cluster of another treatment circuit. In another example, the
amount of energy flux density of delivered by operation of RF electrode of one treatment
circuit may be set independently from the operation of RF electrode of another treatment
circuit.

Figure 1a shows an exemplary diagram of the treatment device including input
interface 103, control system 104, power source 105, power network 106, two treatment
clusters including treatment cluster A 107a, treatment cluster B 107b, treatment energy
source A 108a and treatment energy source B 108b. In such case, treatment device may
include two treatment circuits. One treatment circuit may include a power source 105,
treatment cluster A 107a and/or treatment energy source A 108a. Another treatment
circuit may include a power source 105, treatment cluster B 107b and/or treatment energy
source B 108b. Treatment clusters 107a and 107b may communicate with each other.

Figure 1b shows an exemplary diagram of the treatment device including input
interface 103, control system 104, two power sources including a power source A 105a
and a power source B 105b, power network 106, two treatment clusters including
treatment cluster A 107a and treatment cluster B 107b, treatment energy source A 108a
and treatment energy source B 108b. In such case, treatment device may include two

treatment circuits. One treatment circuit may include a power source 105a, treatment
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cluster A 107a and/or treatment energy source A 108a. Another treatment circuit may
include a power source B 105b, treatment cluster B 107b and/or treatment energy source
B 108b. Treatment clusters 107a and 107b may communicate with each other.

[0109] Figure 1c shows an exemplary diagram of the treatment device including input
interface 103, control system 104, power source 105, power network 106, two treatment
clusters including treatment cluster A 107a and treatment cluster B 107b and one
treatment energy source 108. In such case, treatment device may include two treatment
circuits. One treatment circuit may include a power source 105, treatment cluster A 107a
and/or treatment energy source 108. Another treatment circuit may include the power
source 105, treatment cluster B 107b and/or treatment energy source 108. Treatment
clusters 107a and 107b may communicate with each other. The shown diagram may
include a magnetic field generating device providing both RF treatment and magnetic
treatment.

[0110] Figure 1d shows an exemplary diagram of the treatment device including input
interface 103, control system 104, power source 105, power network 106, four treatment
clusters including treatment cluster A1 107a, treatment cluster A2 107aa, treatment
cluster B1 107b, treatment cluster B2 107bb and four treatment energy sources including
treatment energy source Al 108a, treatment energy source A2 108aa, treatment energy
source B1 108b and treatment energy source B2 108bb. In such case, treatment device
may include four treatment circuits. First treatment circuit may include a power source
105, treatment cluster A1 107a and/or treatment energy source 108a. Second treatment
circuit may include the power source 105, treatment cluster A2 107aa and/or treatment
energy source A2 108aa. Third treatment circuit may include a power source 105,
treatment cluster B1 107b and/or treatment energy source B1 108b. Fourth treatment
circuit may include a power source 105, treatment cluster B2 107bb and/or treatment
energy source B2 108bb. The treatment energy sources of the first treatment circuit and
second treatment circuit may be positioned in one applicator, while the treatment energy
sources of the third treatment circuit and fourth treatment circuit may be positioned in
another applicator.

[0111] Figure 1e shows an exemplary diagram of the treatment device including input
interface 103, control system 104, two power sources including power source A 105a and
power source B 105b, power network 106, four treatment clusters including treatment

cluster A1 107a, treatment cluster A2 107aa, treatment cluster B1 107b, treatment cluster
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B2 107bb and four treatment energy sources including treatment energy source A1l 108a,
treatment energy source A2 108aa, treatment energy source B1 108b and treatment
energy source B2 108bb. In such case, treatment device may include four treatment
circuits. First treatment circuit may include a power source A 105a, treatment cluster A1l
107a and/or treatment energy source 108a. Second treatment circuit may include a power
source A 105a, treatment cluster A2 107aa and/or treatment energy source A2 108aa.
Third treatment circuit may include a power source B 105b, treatment cluster B1 107b
and/or treatment energy source B1 108b. Fourth treatment circuit may include a power
source B 105b, treatment cluster B2 107bb and/or treatment energy source B2 108bb.
The treatment energy sources of the first treatment circuit and second treatment circuit
may be positioned in one applicator, while the treatment energy sources of the third
treatment circuit and fourth treatment circuit may be positioned in another applicator.

[0112] Figure 1f illustrates individual parts of the treatment device, including a main unit
11 connected or coupled to at least one applicator 12, a remote control 13, an additional
or additional treatment device 14, and/or a communication device 15. The additional
treatment device may be on the same level of independency as the whole treatment
device.

[0113] The treatment device may include a remote control 13. Remote control 13 may
include a discomfort button for safety purposes so that when a patient feels any
discomfort during the treatment, the user may press the discomfort button. When the
discomfort button is pressed, remote control 13 may send a signal to a main unit and stop
treatment. Also, the remote control 13 may inform the user through a human machine
interface (HMI). In order to stop treatment during discomfort, the operation of the
discomfort button may override the instructions from master unit. Alternatively, the
discomfort button may be coupled to or be part of the main unit 11.

[0114] The main unit 11 may be coupled or connected to one or more additional
treatment devices 14 that may be powered by the main unit 11. However, the treatment
device including main unit 11 may be paired by software with the one or more additional
treatment devices 14. Also, one or more additional treatment devices 14 may be also
powered by their own source or sources of energy. The communication device 15,
additional treatment device 14, remote control 13 and at least one applicator 12 may each
communicate with the main unit 11. Communication may include sending and/or

receiving information. Communication may be provided by wire and/or wirelessly, such
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as by internet network, local network, RF waves, acoustic waves, optical waves, 3G, 4G,
5G, GSM, HUB switch, LTE network, GSM network, Bluetooth and/or other
communication methods or protocols.

[0115] The additional treatment device 14 may be any device that is able to provide at
least one type of treatment energy (e.g.: RF field, magnetic field, ultrasound, light, time-
varied mechanical pressure, shock wave, or electric current) to a patient’s body to cause
treatment effect to at least one target biological structure. The additional treatment device
14 may include at least one electrical element generating treatment energy for at least one
treatment e.g. magnet, radiofrequency, light, ultrasound, heating, cooling, massage,
plasma and/or electrotherapy. The additional treatment device 14 may be able to provide
at least one treatment without instructions from the main unit 11. The additional
treatment device 14 may communicate with the main unit 11, communication device 15
and/or other additional treatment devices 14. The additional treatment devices 14 may be
any other device of the same or other company wherein the device may be able to provide
specific one or more type of treatment energy. The additional treatment device 14 may be
an extension of the treatment device , wherein the additional treatment device 14 may
provide treatment energy with parameters defined by the HMI of the main unit 11.

[0116] The communication device 15 may be connected by wire and/or wirelessly to the
main unit 11. The communication device 15 may be a compute, such as a laptop or
desktop computer, or a mobile electronic device, such as a smartphone, or an electronic
tablet The communication device may send and/or receive information linked with a
treatment, functionality of the treatment device, and/or other information. The additional
treatment device 14 and/or the communication device 15 may communicate directly with
the main unit 11 or indirectly with the main unit 11 through one or more additional or
communication devices. In order to provide communication the communication device
may include receiver, transmitter and a control unit to process sent and/or received
information.

[0117] Sent and/or received information from or to an individual part of the treatment
device may include data from communication between communication device 15 and the
main unit 11, data from communication between applicator 12 and the main unit 11, data
from communication between additional treatment device 14 and the main unit 11 and/or
data from communication between the remote control 13 and the main unit 11. Sent

and/or received information may be stored in a black box, cloud storage space and/or
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other storage devices. The black box may be part of the main unit 11 or any other part of
the treatment device. Other storage device may be USB, other memory device and/or also
communication device with internal memory. At least part of sent and/or received
information may be also displayed by HMI. Sent and/or received information may be
displayed, evaluated and/or changed by the user through the HMI and/or automatically by
control system. One type of the sent and/or received information may be predetermined
or current value or selection of one or more treatment parameters or patient information.
Patient information may include e.g. gender of a patient, age and/or body type of the
patient.

[0118] Sent and/or received information may also inform external authorities, like a
support centre, e.g. a service and/or a sale department, that are also subset of
communication devices. Sent and/or received information to external authorities may
include information about the condition of the treatment device, history of one or more
provided treatments, operational history of the treatment device, software update
information, wear out information, durability of the RF electrode, durability of the
magnetic field generating device, treatment warnings, treatment credit/billing
information, such as information of number of paid treatments or credits, and/or other
operation and usage information.

[0119] One possible type of sent and/or received information may be recognition of
connection of one or more applicators 12, the remote control 13, additional treatment
devices 14, and/or communication devices 15, According to information the treatment
device may manually or automatically recognize type of connected additional treatment
device 14 and/or applicator 12. Automatic recognition may be provided by control
system. Based on information about connection of one or more applicators 12, connection
of additional treatment devices 14 and/or communication devices 15, the treatment device
may provide actualization of HMI, show notification about the connection to applicators
and/or possible optimization of new treatment options. Possible optimization of new
treatment options may include e.g. adjusting of at least one treatment parameter,
implementing additional treatment energy source, change of parameters of new treatment
energy source and/or other. The treatment device (e.g. control system) may automatically
adjust or offer adjustment treatment parameters based on newly connected applicator 12
and/or additional treatment devices 14. Recognition of connected applicator 12,

additional treatment device 14 and/or communication device 15 may be based on by
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specific connectors (e.g., a specific pin connector). Also, the recognition of connection
may be provided by a specific physical characteristic like an impedance of connected part
or by a specific signal provided by the applicator or its connected part to the main unit 11.
Connection between individual parts of the treatment device such as the main unit 11, the
applicator 12, the remote control 13, the additional treatment device 14 and/or the
communication device 15 may be provided by wire and/or wirelessly (e.g. by RFID tag,
RF, Bluetooth, and/or light electromagnetic pulses). The applicator 12 may by connected
to the main unit 11 by a wire to be powered sufficiently. Alternatively, the application
may be connected through a wireless connection in order to communicate with the main
unit 11 and/or with communication device 15. Connected applicator 12, additional
treatment device 14 and/or communication device 15 may be recognized by software
recognition, specific binary ID, manual recognition of the parts selected from the list
implemented in the treatment device, and/or by a pairing application.

[0120] The connector side in the main unit 11 may include a unit able to read and/or
recognize information included in the connector side of the applicator and/or connector
side of the additional treatment device, Based on read and/or recognized information, the
applicator and/or the additional treatment device may be recognized main unit 11. The
connector side of the main unit 11 may serve as a first side connector of the connection,
wherein the connection of the applicator or additional treatment device may serve as a
second side connector of the connection. Sending of the information, receiving of the
information and/or recognition of the second side connector by the first side connector
may be based on binary information received by conductive contact between these two
connector sides, by optical reading and/or by recognition provided by the first side
connector. Optical recognition may be based on, for example, reading of specific QR
codes, barcodes and the like for the specific applicators 12.

[0121] The first side connector located in the main unit 11 may include a unit able to
read/recognize binary information implemented in the second side connector of a cable
from the applicator 12 and/or additional treatment device 14. Implemented information in
the second side connector may be stored in an SD card. Based on such implemented
information any part of the treatment device may be recognized by the main unit 11.

[0122] Communication between individual parts of the treatment device (including e.g.
the main unit 11, the remote control, one or more applicators, one or more additional

treatment devices and/or communication devices) may be based on peer-to-peer (referred
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as P2P) and/or master-slave communication. During P2P communication, the individual
parts of the treatment device have the same priority of its commands and/or may
communicate directly between each other. P2P communication may be used during initial
recognition of connected individual parts of the treatment device. P2P communication
may be used between some parts of the treatment device during a treatment, such as
between communication devices.

[0123] Master-slave communication may be used between individual parts of the
treatment device for at least a short time during, before and/or after each treatment of
individual patient. During master-slave communication, one part of the treatment device
may provide commands with the highest priority. The individual part of the treatment
device, e.g. as the main unit 11 may provide commands with the highest priority and is
referred as master unit. The treatment device may include at least one master-slave
communication between an individual electrical element, such as a power source and or
one or more control units, where the one or more control units act as master.

[0124] The master unit may be selected by a user before, after and/or during the
treatment. The user may select master unit from available individual parts or electrical
elements of the treatment device. Therefore, the user may select the main unit 11, the
applicator 12, the remote control 13, the additional treatment device 14 or the
communication device 15 as the master unit. The master unit may be a control unit in
selected present in individual part of the treatment device e.g. a control unit in the main
unit 11. The user may select the master unit in order to facilitate adjusting of treatment
parameters. The user may also select the communication device 15 as a master unit,
wherein the communication device selected as master device may provide control of
more than one treatment device. The main unit 11 may include a control unit as a master
unit that monitor and evaluate at least one parameter of the treatment, such as patient’s
temperature, voltage on individual elements of the treatment device and/or other, that
enable to provide safe treatment even if the connection between. Also, the master unit
may be independent electrical element outside of human machine interface. The master
unit may be controlled by user through human machine interface.

[0125] Alternatively, the master unit may be selected automatically based on a
predetermined priority value of the connected parts of the treatment device. Selected
master unit may remain unchanged and already selected part of the treatment device may

act as the master unit during the whole treatment. However, the selection of master unit
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may be changed during the treatment based on command priority and/or choice of the
user. The master unit may be also determined according to manufacturing configuration
or being dependent on factory reset. For example, the remote control 13 may provide
command with the highest priority to stop the treatment when patient feels discomfort
and the treatment will be stopped without relevance of which individual part of the
treatment device was set as the master unit and set parameters of the treatment.

[0126] Figures 2-5 illustrate several possible master-slave communication schemes that
may be used in communication between the main unit 11 and one or more applicators 12,
remote controls 13, additional treatment devices 14, and/or communication devices 15.
According to Figure 2, one or more therapy generators 201 generate a modified electrical
signal in order to provide a signal to a treatment energy source, such as the RF electrode
and/or the magnetic field generating device. The therapy generators 201 may include a
group of electrical elements or at least two members of the group of electrical elements
present in the circuitry of the treatment device and/or main unit. The group of electrical
elements may include a control unit, power source, system of coaxial cables, one or more
switches, one or more energy storage devices, one or more pin diodes, one or more LC
circuits, one or more LRC circuits, one or more power amplifiers and/or other part of the
treatment device actively modifying electrical signal in controlled manner. The therapy
generator may provide modifying of electrical signal in controlled manner.

[0127] Modifying electrical signal in controlled manner may include e.g. providing
and/or controlling impedance adjustment of provided RF treatment based on impedance
matching measured across patient’s tissue and/or RF electrodes. Actively modified
electrical signal may be interpreted such that electrical signal may have different
parameters, such as frequency, symmetrisation, amplitude, voltage, phase, intensity, etc.
The parameters of electrical signal may be based on requirements of treatment including
the type of the patient, treatment parameters. In addition, the parameters of electrical
signal may be modified on feedback information, such as measured standing wave ratio
of RF energy, temperature of tissue, temperature of RF electrode, temperature of the
inside of the applicator, temperature of the surface of the applicator, electric current and
voltage of individual elements of the treatment device and/or other.

[0128] The diagram of Figure 2 shows a security 203 that prevent any unauthorized
intrusion to the treatment device communication and protects personal user data and/or

account. The security 203 may protect the treatment device from computer viruses,
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unauthorized access and/or protect the communication between individual parts of the
treatment device from reading or change by unauthorized medium or person. The security
203 may provide coding of the information used in communication and/or antivirus
services preventing intrusion of unwanted binary code into the treatment device and/or
communication. The security 203 may correct mistakes created during the
communication. The security 203 may block connection of unauthorized/unwanted
external device to the treatment device.

[0129] The security 203 in Figure 2 may be located in the communication diagram
between the master unit 202 and a communication interface 204. The security 203 may
also be part of an element user 208, a service 207, and/or a sale 206. The security 203
may be located also between the communication interface 204 and a communication
medium 205, the therapy generator 201, and/or may be part of them.

[0130] The communication interface 204 may include hardware and/or software
components that enables to translate electric, electromagnetic, infrared and/or other signal
into readable form to enable communication between at least two parts of the treatment
device and/or other communicating sides or medium. The communication interface 204
may provide communication and/or coding of the information and/or data. The
communication interface 204 may be, for example, a modem or GSM module providing
communication between the treatment device and online network or server. The
communication interface 204 may be part of the master unit 202, the therapy generator
201, and/or other part of the treatment device.

[0131] The communication medium 205 may be medium transferring communication
data. The communication medium 205 may be used in communication between the
treatment device and the user 208, the service 207 and/or the sale 206. The
communication medium 205 may be a wire, SD card, flash memory, coaxial wire, any
conductive connection, server, some kind of network on principle, such as RF waves,
acoustic waves, optic waves, GSM, 3G, 4G, 5G, HUB switch, Bluetooth, Wi-Fi and/or
other medium which may include one or more servers.

[0132] Communication data/information may be redirected to the individual parts of the
treatment device and/or to individual users or services, such as the user 208, the service
207 and/or the sale 206. Communication data/information may be redirected by the
master unit 202, the communication medium 205 and/or the therapy generator 201. For

example, server may filter data for the user 208 and filter other communication
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information that will be redirecting to the service 207 control unit and/or other part of the
treatment device.

[0133] The element called “user 208” of Figure 2 may be a representation of the HMI
controlled by a user. Alternatively, the element called “user 208” of Figure 2 may a
representation of the other communication device (personal computer, laptop, mobile,
tablet, etc.) controlled by user, wherein the communication device may send information
to at least one part of the treatment device and/or receive information from at least one
part of the treatment device. Information provided by this communication channel may
be a type of a treatment protocol, information about treatment effect, actual value and/or
predetermined value of one or more treatment parameters, feedback information,
selection of treated body area, recommendations of behaviour before and after the
treatment and/or other information. At least part of the information may be sent to the
user controlling the treatment device and also to the patient, such as by an software
application for mobile phone, tablet or laptop.

[0134] The service 207 in Figure 2 may represent a service department that has
authorized access to information about the treatment device. The service 207 may be the
service department of the company providing or manufacturing the treatment device
wherein the communication between the service department of the company and the user
may be provided through the HMI, a communication device and/or automatically through
pre-programmed software interface. Information provided by this communication
channel may include wear of individual electrical element of the treatment device,
durability of any RF electrode and/or magnetic field generating device, malfunction of an
individual electrical element, possible software optimization and/or actualization of the
device, providing applications for connection of another additional treatment device
and/or other. Optimization and/or actualization of the treatment device may include e.g. a
remote access to the treatment device software and/or fixing errors.

[0135] The sale 206 in Figure 2 may be a sales department with authorized access to
information about the treatment device. The sale 206 may inform the user about a type of
accessories which may be added to the treatment device. Further the sale 206 may
mediate sales of the plug-in modules and/or mediate sales of accessories of the treatment
device. Furthermore, the sale 206 may provide an offer linked with billing and renting

system. Information exchanged by communication to or from sale 206 may be, for
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example, the number of treatments, time of treatments, and/or type of applied treatment,
information about applicators and/or others.

[0136] The treatment device may include a black box for storing a data regarding the
treatment history, operational history, communication between individual parts of the
treatment device, data from or for a billing and renting system, operational errors, and/or
other information. The data may be accessible to the sale 2006, to the service 207 and/or to
the user 208 via the communication medium (e.g., a storage cloud and/or server). The
treatment device may include a billing and renting system to manage charges for using of
the treatment device and/or respective additional treatment devices. The billing and
renting system may send such information to a provider in order to prepare the billing
invoice. Data from the black box may be downloaded by verified authorized personnel,
such as a service technician, accountant and/or other person with administrator access.
Verification of the authorized person may be provided by specific key, password,
software code of several bits and/or by specific interconnecting cable.

[0137] The billing and renting system may be based on credits subtracted from a user
account. Credits may be predefined by the provider of the treatment device, e.g. a
producer of the treatment device. Credits may be recharged during the time when the
treatment device is in operation and/or may be recharged to online account linked with
one or more treatment devices of the user and/or provider. Credits may be subtracted
according to the selected treatment protocol or body area. Credit value for individual one
or more treatments and/or part of the treatment may be displayed to the user before
treatment starts, during the treatment and/or after the treatment. If the credit in the user’s
account runs out, the treatment device may not enable any further treatment until credits
are recharged. Credits may be used as a currency changed for individual treatment
wherein different treatment may cost a different amount of credits based on the type of
the treatment, the duration of the treatment, the number of used applicators, and/or other
factors. Credits may be also used for renting or buying individual part of the treatment
device, whole treatment device, hardware or software extensions of the treatment device
and/or other consumables and spare parts belonging to the treatment device. Interface
where the credit system may be recharged may be part of the treatment device, HMI
and/or online accessible through website interface.

[0138] One or more software extension (e.g. software applications) may be linked with

the treatment device and method of treatment. One or more software extensions may be
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downloaded to any communication device, such as a smartphone, tablet, computer and/or
other electronic device. The software extension may communicate with the main unit
and/or other part of the treatment device. The communication device with installed
software extension may be used for displaying or adjusting of one or more treatment
parameters or information associated to the treatment. Such displayable treatment
parameters and information associated to the treatment may include e.g. time progress of
the treatment, measured size of treated body area before and/or after individual
treatments, schematic illustrations of applied bursts or trains, remaining time of the
treatment, heart rate of the patient, temperature of patient’s body e.g. temperature of the
body surface, provided types of treatment, type of the treatment protocol, comparison of
patient’s body parameters against previous treatment (e.g., body fat percentage) and/or
actual treatment effect of the treatment (e.g. muscle contraction or muscle relaxation),.
The software extension may be also provided to the patient in order to inform them about
the schedule of treatments, mapping progress between individual treatments, percentile of
treatment results compared to other people and/or recommendations of behaviour before
and/or after the treatment. Recommendations of behaviour may include e.g.
recommendation what volume of water should patient drink during the day, how should
patient’s diet look like, what type and volume of exercise should patient provide before
and/or after treatment and/or other information that may improve results of treatment.

[0139] Communication between individual elements of the communication diagram,
such as the therapy generator 201, the master unit 202, the security 203, the
communication interface 204, the communication medium 205, the user 208, the service
207 and/or the sale 206 may be bidirectional or multidirectional.

[0140] Connection between the user 208, the service 207, the sale 206, communication
medium 205 and/or connection between the therapy generator 201 and the master unit
202 may be secured by the security 203 to provide safe communication and eliminate
errors. The security 203 may be located between the master unit 202 and the
communication interface 204 and/or between the communication medium 205 and the
communication interface 204.

[0141] As shown on Figure 3, another option of remote access communication between
the user 208, the service 207, and/or the sale 206 and the treatment device may be

provided by a server 301. The server 301 may include the security 203. The security 203
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may be implemented in individual access of the user 208, the service 207, and/or the sale
206.

As shown in Figure 4, the communication medium 205 may communicate with
one or more therapy generators 201. One or more therapy generator 201 may
communicate with the master unit 202. The information from the communication
medium 205 may be verified by the security 203 before the therapy generator 201 sends
information to the master unit 202.

Figure 5 shows a schematic diagram of communication between the
communication medium 205 and one or more therapy generators 201A-201D. The
therapy generator A 201 A may communicate with at least one or more therapy generator
201B-201D. Another therapy generator B 201B may also communicate with one or more
therapy generators 201A, 201C, 201D. Therapy generator C 201C may not directly
communicate with the therapy generator A 201 A and may communicate through therapy
generator B 201B. The security 203 may be in the communication pathway between each
therapy generator 201A-201D and/or between the therapy generator 201A and the
communication medium 205.

Figure 6 show the main unit 11 of the treatment device. The main unit 11 may
include a HMI 61, a ventilator grid 62, at least one applicator holders 63a and 63b, at
least one device control 64, applicator connectors 65a and 65b, at least one main power
supply input 66, a curved cover 67 of the main unit 11, wheels 68, a main unit cover
opening 69, a main unit handle 70, and/or a logo area 71. The main power supply input
66 may provide coupling or connection to the power grid or power network.

The ventilator grid 62 of the treatment device may be designed as one piece
and/or may be divided into multiple ventilator grids 62 to provide heat dissipation. The
ventilator grid 62 may be facing toward a person operating the main unit 11, facing the
floor and not being visible and/or ventilator grid 62 may be on the sides of the main unit
11. The floor-facing location of the ventilator grid may be used to minimize disturbing
noise for the patient, because processes like cooling of the main unit 11 and/or electrical
elements powered by electric energy may produce noise. Surface area of all ventilator
grids 62 on the surface of the main unit 11 may be in a range from 100 cm? to 15000 cm?,
or from 200 cm? to 1000 cm?, or from 300 cm? to 800 cm?.

Manipulation with the main unit 11 may be provided by rotating wheels 68 on the

bottom of the main unit 11 and/or by the main unit handle 70. The logo area 71 of the
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company providing the treatment device may be located below the main unit handle 70
and/or anywhere on the curved cover 67 and HMI 61.

[0147] As shown in Figure 6, the front side of the main unit 11 facing the patient may be
designed as a curved cover 67 of the main unit. The front side of the main unit 11 facing
the patient may have no right angles according to floor projection of the main unit 11.
The front side of the main unit 11 facing the patient may be designed as one, two or more
pieces covering the inside of the main unit 11. The main unit 11 with curved facing side
may improve manipulation of the main unit 11 itself nearby patient’s support wherein the
risk of collision main unit 11 and various sensitive body parts of the patient (e.g. fingers)
is minimized. Facing side of the main unit 11 may also include the main unit cover
opening 69. The main unit cover opening 69 may include a thermal camera for
monitoring the temperature of the patient or treated body area, a camera for monitoring
the location of one or more applicators, movement of the patient and/or other. The main
unit cover opening 69 may be represented by opening in the curved cover 67 of the main
unit. The main unit cover opening 69 may include one or more connectors for connecting
additional treatment devices. Further, the main unit cover opening 69 may include one or
more sensors, such as camera, infrared sensor to scan patient’s movement, heating of
treated body area and/or biological structure. Based on information from such sensors,
actual value and/or predetermined value of one or more treatment parameters may be
optimized when patient moves, skin surface reach temperature threshold limit, determine
treated body area and/or other. The front side of the main unit 11 may also include one or
more applicator connectors 65a and/or 65b.

[0148] Applicator connectors 65a and 65b facing the patient may be closer to patient’s
body than applicators connected to side facing the operator (e.g. doctor or technician).
Accordingly the length of the connecting tube 814 connecting the applicator with the
main unit 11 may be minimized. Manipulation with the applicator and/or plurality of the
applicators connected by shorter connecting tubes 814 may be easier than with the
applicator connected with the longer connecting tube 814. The front side of the main unit
11 may have no corners and/or angles and may include at least partially elliptical and/or
circular curvature. The curvature may have a radius of curvature in a range of 20 cm to
150 ¢m, 30 cm to 100 cm, 30 cm to 70 ¢cm, or 40 to 60 cm, An angle of the main unit 11

front side curvature may be in a range of 30 ° to 200 °, or of 50 ° to 180 °, or of 90 ° to
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180 °. The angle of the curvature may be defined with the same principle as it is defined
an angle 30 of a section 26 in Figure 23 as discussed in further detail below.

[0149] The main unit 11 may include one or more an applicator holder e.g. 63a and 63b.
Alternatively, one or more applicator holders may be coupled to the main unit 11. Each
applicator holder 63a and 63b may have specific design for different types of the
applicator. The applicator holder 63a and 63b may each hold a single applicator 12a or
12b. Each applicator holder 63a, 63b may have several functions. For example, the
applicator holders 63a and 63b may be used for pre-heating or pre-cooling of at least part
of the applicator. Further, the applicator holders 63a and 63b may include another HMI
and be used for displaying information about selected treatment, actual value and/or
predetermined value of one or more treatment parameters. Also, the applicator holder 63a
and/or 63b may provide indication whether an applicator is ready to use. Furthermore, the
applicator holder 63a and/or 63b may indicate a current value temperature of at least part
of the applicator. The indication may be provided by color flashing or vibration. The
applicator holder 63a and/or 63b may be used to set actual value and/or predetermined
value of one or more treatment parameters and/or applicator parameters, such as a
temperature of applicator’s part contacting the patient.

[0150] The main unit 11 may include device control 64 for switching on and off the main
unit 11, manual setting of power input parameters and/or other functions. The applicator
connectors 65a and 65b may be used for transfer of electrical and/or electromagnetic
signal from the main unit 11 and applicators. The applicator connectors 65a and 65b may
be used for connecting of one or more applicators (via the connecting tube 814), the
communication device, the additional treatment device and/or memory storage devices
such as USB, SSD disc, diagnostic devices, and/or other memory storage devices known
in the state of art. The applicator connectors 65 (e.g. 65a and/or 65b) for connecting of
one, two or more applicators may be located in the main unit 11 or on the side of the
main unit 11. The length of coaxial cables may be linked with a frequency of transmitted
electrical signal. In order to provide easier manipulation with one or more applicators 12a
and/or 12b, the length of connection from the main unit 11 to e.g. applicator 12a (and
therefore connecting tube 814) should be as long as possible. However, length of at least
one coaxial cable between electrical elements in the main unit 11 may be linked with a
frequency of transmitted electrical signal (e.g. RF signal) sent to at least treatment energy

source (e.g. RF electrode to provide RF energy). Therefore the length of at least one
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coaxial cable inside the main unit (e.g. between a power source and the applicator
connector 65a and/or 65b) may be as short as possible. The length of coaxial cable
located in the main unit 11 may be in a range of 3 cm to 40 ¢cm, or 7 cm to 30 ¢m, or 10
cm to 20 cm. In order to optimize manipulation with one or more applicators 12a or 12b
connected to the main unit 11, the applicator connectors 65a and 65b may be located on
the curved front side of the main unit 11.

[0151] The HMI 61 may include a touch screen display showing actual value and/or
predetermined value of one or more treatment parameters. The touch screen may provide
option to choose the displayed treatment parameters and/or adjust them. The HMI 61 may
be divided into two display sections 61a and selection section 61b. The display section
61a may display actual value and/or predetermined value of one or more treatment
parameters and other information for the user. The selection section 61b of the HMI 61
may be used for selection of treatment parameters and/or other adjustment of the
treatment. HMI may be included in, coupled to or be part of one or more applicators 12,
main unit 11, an additional treatment device 14 and/or in other one or more
communication devices 15.

[0152] The HMI may be included in the main unit 11. The HMI may be fixed in a
horizontal orientation on the main unit 11 or the HMI 61 may be oriented or tilted
between 0 ° to 90 © degrees with respect to a floor or other horizontal support surface.
The angle between the HMI 61 plane and a floor may be adjusted by at least one joint or
may be rotated around at least one Cartesian coordinates. The HMI 61 may be in form of
detachable HMI , e.g. a tablet. The HMI 61 may be telescopically and/or rotationally
adjusted according to one two or three Cartesian coordinates by a holder that may adjust
distance of HMI 61 from the main unit 11 and/or orientation of the HMI 61 with regard
to the main unit 11 and the user. The holder may include at least one, two or three
implemented joint members.

[0153] One HMI 61 may be used for more than one type of the treatment device provided
by the provider. The HMI software interface may be part of the main unit software or part
of the software included in one or more additional treatment devices and/or
communication devices. The software interface may be downloaded and/or actualized by
connection with the communication device, the additional treatment device, flash

memory device, the remote connection with sales, the service and/or the internet.
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Figure 26 shows exemplary layout of the interior of the main unit 11. The interior
of the main unit 11 may include multiple electrical elements control system, one or more
control RF circuits, magnet circuits and/or other elements needed for correct function of
the treatment device. Location of individual elements in the main unit 11 may be
described by Cartesian coordinates with the zero values at the bottom edge of the front
side facing the patient. The main unit 11 may include one or more struts 74. At least two
struts 74 may create an X-shape that may be fixed at its ends to other vertical struts 74 to
create construction for the main unit 11. The main unit 11 may include at least one
cooling system 78 configured to cool electrical element such as one or more control units,
PCBs, power sources, switches, energy storage devices and/or other electrical element of
the treatment device. The cooling system 78 may be used for providing and/or cooling
the cooling fluid provided to the applicator. The SYM element 79 may be located in the
upper third of Z coordinate and at the first third of the X coordinate nonmatter of Y
coordinate. Function of the SYM is explained below. The main unit 11 may also include
one or more cases 72 formed from aluminium or other metal materials. The one or more
cases 72 may provide electrical, electromagnetic and/or radiation insulation (later only as
insulation) of one or more internal parts of the main unit 11 from other part of the main
unit 11. For example, at least part of a RF circuit 73 may be located in the last third of X
and Z coordinates in one of the cases. The power source 75, powering at least part of RF
circuit and/or magnet circuit, may be located in the last third of X coordinate and in the
first third of Z coordinate An energy storage device 76 may be at least partially insulated
from one or more RF circuit. When plurality of magnetic circuits is used, the plurality of
magnet circuits may be at least partially insulated from each. In order to ensure short
length of coaxial cable leading from the energy storage device 76 to applicator connector
65 as mentioned earlier, both elements (energy storage device 76 and applicator
connector 65, e.g. 65a) may be located in the same half of the X and Z coordinate, such
as at the first half of X and Z coordinate. Other electrical elements represented by box 77
of magnet circuit may be located in the first half of X coordinate and second third of Z
coordinate.

Figure 7 shows exemplary display interface 700 of the HMI 61. The HMI 61 may
display one or more applicator symbols 701. One or more applicator symbols 701 and
their colors may represent connection quality, number and/or type of available or

connected applicators, additional treatment devices connected to the main unit 11 and/or
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involved in the treatment. The list 702 may redirect to a page or different display layout
where a list of treatment protocols may be recorded or adjusted. The list 702 of treatment
protocols may include one or more predetermined values of at one or more treatment
parameter (e.g., intensity of magnetic field, intensity of RF field, intensity of magnetic
impulses, intensity of magnetic pulses, , pulse duration, burst duration, composition of
individual burst, duty cycles, shape of envelope, time of treatment, composition of
treatment parts, threshold temperature of the biological structure during the treatment,
and/or other parameters). The list of treatment parameters may include one or more saved
treatment protocols optimized for individual patients or body area. After choosing the
treatment protocol, treatment parameters may be additionally optimized by user. Also, the
treatment parameters may be adjusted by choosing additional patient’s parameters, such
as patient body type (e.g. skinny, slim, average weight, overweight, or obese), or a
patient’s BMI, gender, age group (e.g., younger than 30, 30-39, 40-49, 50-59, 60 and
older). Also, the treatment parameters may be additionally optimized by selecting only of
a part of treatment protocol.

[0156] The HMI 61 may include one or more sliders which may have several functions.
For example, the slider 703 may be used as a navigator for selecting which page of the
interface is being used, such as the list 702, a therapy icon 704, or a records 707. Also,
the slider 703 may be used to indicate how much time is remaining to the end of the
treatment.

[0157] The therapy icon 704 may represent the interface illustrated in Figure 7. A timer
705 may represent treatment duration, remaining time of the treatment, and/or lapsed
time of the treatment. The “Protocol 1” icon 706 may illustrate the type of number of a
protocol selected and/or currently applied or prepared to be applied. The “records” 707
may redirect to another page of the interface with recorded history of treatments,
information regarding treated patients, information regarding billing and renting system,
information regarding billing information and/or credit cost of the treatment. The
“records” 707 may display how many credits are left on the credit account, how many
credits were spent, how long the treatment device was used, and/or other billing
information. An icon illustrated by a symbol “setting” 708 may redirect user to a setting
of the treatment device including the setting of e.g. a melody and/or intensity of the
sound produced by the device and/or brightness of the display. The sound produced by

the treatment device and/or brightness of the display may be different before and/or
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during the treatment. The “settings 708” interface may also enable to change date, time,
language, type and/or parameters of connection between the main unit and the applicator,
the additional treatment device, and/or the communication device. The “setting” 708
interface may include icons for starting a calibration and functionality scan of the
treatment device and its connected parts. The “setting” 708 interface may provide
software information, software history and/or software actualization, a button for
contacting service and/or sending error protocol, type of operation mode (e.g. “basic” or
“expert” with allowed additional setting of the treatment device), possibility to recharge
credits for treatments, restoring to factory setting, and/or other settings.

[0158] Intensity signs 709 may be as illustrated in the form of percentile, number, power
and/or in another format. The intensity signs 709 may be located adjacent to an icon that
may adjust intensity of the treatment energy source. The intensity signs 709 may be
located under, over and/or in an icon (e.g. as a number in an intensity bar 710) and/or as
another visualization that may adjust the intensity of the treatment energy source. Each
intensity bar 710 representing one treatment energy source of provided energy (e.g. RF
field or magnetic field) may have its own intensity signs 709. The treatment device may
include multiple applicators 714, for example, a first applicator A and a second applicator
B may be connected to the main unit of the treatment device. In this way, applicators A
and B may be applied to different muscles in the same muscle group or to pair muscles,
such as a left and right buttock, left and right sides of an abdomen, a left and right thigh,
among other paired muscles or cooperating muscles. Number of connected applicators
and/or additional treatment devices providing the treatment energy may be lower or
higher than two.

[0159] As shown in Figure 7, each applicator may provide magnetic treatment 718 (left
HMI part marked as HIFEM A and HIFEM B for the purpose of Figure 7 and showed in
exemplary interface human machine interface) and/or an RF treatment 712 (right HMI
part marked as RF A and RF B for the purpose of Figure 7 and showed in exemplary
HMI).

[0160] The intensity of each RF field and/or magnetic field may be independently
regulated e.g. by scrolling of individual magnetic intensity scroller 719 and/or RF
intensity scroller 711 through intensity bars 710. One or more scrollers or intensity bars
may be moved independently or may be moved together with another scroller or intensity

bar in order to regulate plurality of magnetic fields, plurality of RF fields together and/or
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plurality of RF and magnetic fields provided by the one applicator together. Also, One or
more scrollers or intensity bars may be controlled independently or may be moved
together with another scroller or intensity bar in order to regulated plurality of magnetic
fields, plurality of RF fields together and/or plurality of RF and magnetic fields provided
by two applicators together. One or more intensity bars 710 may be distinguished by a
color and may be adjusted by intensity scroller 719 or 711 and/or by an intensity buttons
720. The intensity buttons 720 may change (e.g. increase or decrease) RF field and/or
magnetic field intensity by a fixed increment, such as 1% or 2% or 5% or 10% or in a
range from 1% to 10 % or in a range from 1% to 5 % of maximal possible field intensity.
Intensity of the magnetic field and/or the RF field may be adjusted independently for
each treatment energy source. Also, intensity of the magnetic field and/or RF field may
be adjusted by selection and/or connection of one or more applicators, additional
treatment devices and/or treatment energy sources.

[0161] The operation of one or more RF electrodes and/or magnetic field generating
devices may be synchronized and may be controlled by one, two or more intensity
scrollers 719 and/or intensity buttons 720. The treatment may be started by a button start
713 that may be automatically (e.g. after starting the treatment) changed into a button
pause. The treatment may be restarted and/or stopped by button stop 716 during the
treatment. The interface may also show an indicator of a discomfort button 717 that may
be activated by patient through a remote control when the treatment is uncomfortable.
When the discomfort button 717 is activated treatment may be automatically and
immediately interrupted (e.g. paused or stopped). When the discomfort button 717 is
activated the treatment device may provide an human perceptible signal including am
audible alert, including a sound signal. Further, the human perceptible signal may include
a visual alert, including e.g. a flashing color. Based on the discomfort of the patient, the
user may adjust e.g. the treatment parameters or treatment protocol, attachment or
coupling of the applicator. The interface may also include a software power switch 715 to
switch the treatment device on or off.

[0162] As shown in Figure 7, the HMI may include two intensity bars (e.g. 710) for RF
treatment and two intensity bars for magnetic treatment. Further, the HMI may include
two intensity scrollers (e.g. 711) for RF treatment and two intensity bars (e.g. 719) for
magnetic treatment. Furthermore, the HMI may include four intensity buttons for RF

treatment and four intensity buttons (e.g. 720 for magnetic treatment. One intensity
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scroller, one intensity bar and/or two intensity buttons may be provided for one treatment
circuit. Therefore, the Figure 7 may show the HMI of treatment device including two
treatment circuits for RF treatment and two treatment circuits for magnetic treatment.

[0163] The treatment device may include one or more applicators. The treatment device
may include two, three, four, five or more applicators. Each applicator may include at
least one, two or more different treatment energy sources, such as one or more RF
electrodes providing the RF treatment and one or more magnetic field generating devices
providing the magnetic treatment. For example, first applicator may include one RF
electrode and one magnetic field generating device, while the second applicator may
include another RF electrode and another magnetic field generating device. One
applicator may be coupled to the main unit by one connecting tube. The connecting tubes
of different applicator may be interconnected or separated for each applicator.
Alternatively a plurality of applicators may be coupled to the main unit by one common
connecting tube. At least one treatment parameter of at least one applicator may be
changed independently on the other one or more applicators and/or additional treatment
device.

[0164] One or more applicators, additional treatment devices and/or communication
devices may be mechanically connected with the main unit by one or more wires and/or
by the fluid conduits. One or more wires and/or fluid conduits may be located and lead
through the connecting tube. The one or more wires coupled between main unit and the
applicator may be used for transfer of electric signal (representing e.g. RF signal) to RF
electrode positioned in an applicator in order to generate RF energy. The one or more
wires may be used for providing electric current to magnetic field generating device
positioned in the applicator in order to generate impulses of the magnetic field. Same
wire and/or different wires coupling the applicator and the main unit 11 may be used for
communication between the main unit 11 and the applicator 12 and/or for collecting
feedback information. Feedback application may include e.g. measured signal parameters
and/or impedimetric characteristics of the wire before and/or during the treatment. The
fluid conduit between the main unit 11 and the applicator 12 may guide liquid, oil, water,
vapors, gas and/or other temperature regulating cooling fluid.

[0165] One or more applicators may be coupled to patient’s body and/or body area by
one or more straps, one or more belts, or by creating vacuum under the applicator. Also,

applicator may be coupled to the body area by a supporting matrix or by an adhesive
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layer located on at least part of the applicator’s surface and contacting the patient’s body
or clothing. The applicator may be coupled to the body area by pushing the applicator to
patient’s body area or clothing by an adjustable mechanical positioning arm wherein the
applicator may be detachably coupled to positioning arm including at least one, two or
more joints. The belt may be at least partially elastic and may create a closed loop, such
as by hook and loop fasteners (by Velcro), buckles, studs, and/or other fastening
mechanisms may be used for adjusting a length. The belt may be coupled to body area
and may include a fastening mechanism for coupling the applicator to the belt and/or
patient’s skin or clothing. Such fastening mechanism may be for example, a belt with
pockets for the applicator. Coupling the applicator to the body area may include attaching
or positioning of the applicator to the proximity or to the contact with the body area. One
or more applicators may be coupled to the body area before or during the application of
one or more types of treatment, (e.g RF treatment or magnetic treatment). Also, the
applicator may be coupled to the body area, skin or clothing by a cover from soft
material, which may be folded around the applicator and/or the part of the body area.
Furthermore, the applicator may be covered in soft material cover providing other
coupling points for attachment of belt, folding soft material or any other coupling option
mentioned herein.

[0166] The belt may be a length adjustable belt which may be at least partially flexible.
One or more belts may couple or fix and/or attach one, two or more applicators to the
patient’s body or body area. The belt may be coupled to one applicator 800 or one belt
may couple two or more applicators to the patient’s body. When the plurality of
applicators (e.g. two, three or more) are used, one applicator may be coupled to the body
area of the patient by one belt while another applicator may be coupled to the body area
by different belt. Alternatively, a plurality of applicators (e.g. two, three or more) may be
coupled to the body area of the patient by one same belt. At least one applicator coupled
by the belt may be fixed statically with regard to patient’s body for at least part of the
treatment. The at least one applicator that is coupled by the belt to patient’s body may be
repositioned once or more times during the treatment either manually by the operator or
automatically to ensure optimal treatment effect and treatment comfort for the patient.

[0167] Coupling the applicator and/or additional treatment device to a patient’s body
may include placing the applicator in proximity of the patient’s body and/or body area. In

case of proximate coupling, the shortest distance between the applicator and the patient’s
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skin may be in a range of 0.01 cm to 10 cm, or 0.01 cm to 5 cm, or 0.01 to 2 ¢cm, or 0.01
to 1 cm, or 0.01 to S mm, or 0.01 to 2 mm. However, the applicator may be also placed in
direct contact with the patient’s skin. In case of direct contact, there may be no
meaningful distance between the application and the patient’s skin. In case of proximate
or direct contact, the intervening material may be positioned between the applicator and
patient’s skin or clothing or body area. The intervening material may be an air gap, bolus,
supporting matrix, part of the belt, textile, other clothing, gel, liquid absorbing material or
metal.

[0168] Figure 22 depicts an exemplary attachment of the applicator and/or additionally
treatment device 21 to a patient’s body with use of a supporting matrix 22. The
supporting matrix 22, as illustrated in Figure 22, may be shaped as a grid and/or scaffold.
The grid and/or scaffold is at least partially flexible and attached to patient’s body. The
supporting matrix may be used for coupling the applicator and/or additional treatment
device 21 in proximity to the patient’s body in defined location referred as an applicator’s
spot 24 by a fastening member 23. The supporting matrix may be polymeric scaffold-like
in Figure 22, substrate like a textile/polymeric sheet and or other. The fastening member
may be one or more elements such a locking mechanism, hinge, bayonet like system,
Velcro for fastening the applicator and/or additional treatment device 21.

[0169] As shown in Figure 25, the applicator 800 may include one or more parts defining
casing of the applicator, which can be connected to the main unit by connecting tube 814.
Also, the applicator may include one or more parts hidden in the applicator further
defining function and functionality of the applicator. Casing of the applicator may
include different parts e.g. a handle cover 512, a handle 514, a top cover 516, a second
side portion 802 creating bottom cover of the applicator. Handle cover 512 may include a
marker 813 and/or HMI 508 for e.g. displaying and/or adjusting actual value and/or
predetermined value of one or more treatment parameters. The handle 514 may be used
for manipulation with the applicator 800 and/or for coupling the applicator 800 to
patient’s body area. The top cover 516 may define interior of the applicator. The top
cover 516 may include an air opening 504 enabling air flowing to or from the interior of
the applicator to cool electrical elements located in the interior of the applicator. The
electrical elements located inside the interior of the applicator may include e.g. RF
electrode, magnetic field generating device and/or temperature sensor 510. The second

side portion 802 creates a bottom cover of the applicator. The second side portion 802
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may include one or more protruding shapes, grooves and/or other. Power, energy, one or
more electromagnetic signal and/or cooling fluid may be delivered to applicator via
connecting tube 814. In addition, cooling of one or more electrically powered element in
the applicator,(e.g. a magnetic field generating device 900 and/or substrate 113a with at
least one RF electrode) may be provided by a fan 524 fixed to the top cover 516 and/or to
the second side portion 802. The RF electrode substrate 113a may include a temperature
sensor 510 configured to determine a temperature in the applicator, of at least part of
bottom cover 526, of a body area and/or of a biological structure of a patient. The RF
electrode located on the substrate may be connected to pairing element 136 reconnecting
coaxial cables. The pairing element 136 is further described with regard to the Figure 24.
Figure 25 also illustrates a frame 506 that may be used to fix the magnetic field
generating device to the top cover 516 and/or to the second side portion 802. The frame
506 may be configured to eliminate noises and vibrations during magnet treatment.
[0170] The applicator may be designed as shown in exemplary Figures 8a — 8d. The
applicator 800 as illustrated in Figures 8a — 8d may be used for treatment of body area.
[0171] One or more RF electrodes may be located in the applicator 800 between the
magnetic field generating device and patient’s body area. The RF electrode may be
shaped to at least partially match a curvature of the first side portion 801, a second side
portion 802, and/or a curvature of the patient’s body area. The magnetic field generating
device may at least partially match a curvature of the first side portion 801, the second
side portion 802 and/or a curvature of the patient’s body area. The RF electrode and/or
the magnetic field generating device may be curved in order to focus and/or provide
better targeting of the RF treatment and/or magnetic treatment. The first side portion 801
may be configured to maintain the position of the limb within the first side portion 801
during the treatment. The first side portion 801 may provide a stable position and/or
equilibrium for the treated body area. The position of the limb of the patient may be
maintained in the first side portion 801 even though the limb may move by the muscle
contractions. The lateral movement and/or rotation of a limb may be limited due to the
first side portion 801 and/or belt 817 in such way that the limb may be in stable position.
The rotational movement with respect to the applicator 800 may be limited by coupling
the applicator 800 to the body area, at least part the treated body limb by a belt. In
addition, when part of the arm is treated by magnetic and/or RF treatment, at least part of

the limb may be also attached to patient’s trunk to minimize movement of the limb.
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[0172] The second side portion 802 may be located on the opposite side of the applicator
800 with respect to the first side portion 801. The second side portion 802 may be
substantially planar, or the second side portion 802 may be at least partially concave
and/or convex. The applicator 800 may be coupled to the patient by a positioning
mechanism, such as a belt 817, as it is illustrated in the Figures 8a and 8b.

[0173] Figure 8a describes an applicator including the positioning mechanism which may
be fixed in a recess 803 at a first end 804 of the first side portion 801 and a recess 806 at
a second end 805 of the first side portion 801. The positioning mechanism, such as a belt
or strap, may be fastened or its length may be adjusted by a clip 807. The clip 807 may
move around the pin 808 in a clockwise or counter-clockwise direction. The clip 807 may
be biased by a spring. Alternatively, the clip 807 may be locked by a suitable locking
mechanism, or by any other movement restraining manner. The clip 807 may include a
fastener 809 on lower side of the clip 807 for fixing a correct length of the positioning
mechanism. The fastener 809 may be a hook-and-loop fastener, Velcro fastener, pin type
fastener, among other mechanical fasteners. Coupling the applicator 800 to the patient’s
body as described above may be mostly used when the patient’s body area is attached to
the first side portion 801 of the applicator 800. The RF electrode and/or magnetic field
generating device may be shaped to at least partially match a curvature of the first side
portion 801. The RF electrode and/or the magnetic field generating device may be curved
in order to focus and/or provide better targeting of the RF treatment and/or magnetic
treatment.

[0174] Figures 8b and 8c show an applicator including the positioning mechanism which
may be guided perpendicularly to a curvature of the first side portion 801 and/or
perpendicularly to an axis 810 of the applicator. The positioning mechanism may be
positioned or guided through a concavity 815 of the and/or below, through or on a handle
812. Belt 817 may also be guided in any direction through and/or on the applicator 800 to
hold the applicator 800 to the patient’s skin. Coupling the applicator 800 to the patient’s
body as described above may be mostly used when the patient’s body area is attached to
the second side portion 802 of the applicator 800. The RF electrode and/or magnetic field
generating device may be shaped to at least partially match the first side portion 801. The
RF electrode and/or the magnetic field generating device may be flat or curved in order to

focus and/or provide better targeting of the RF treatment and/or magnetic treatment.
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Figure 8b illustrates a top view of an applicator 800. Applicator 800 may include
a marker 813 corresponding with the location of magnetic field generating device within
the applicator 800. The marker 813 may be located above the centre of the magnetic field
generating device. The marker 813 may enable easy and comfortable positioning of the
applicator 800 by the user. A recess in a surface of the applicator 800 may be used as the
marker 813. Alternatively, the marker 813 may be a different surface modification of a
part of the applicator’s cover, such as a different color, different roughness, presence of
one or one light source (e.g. light emitting diode LED), a specific curvature of the
casing of the applicator, logo of the manufacturing or distributing company and/or other.
The casing of the applicator may include at least two colors. A first color may be on
applicator’s casing over the magnetic field generating device to enable correct
positioning of the applicator, and the rest of the applicator may have a second color that
differs from the first color. The color may be interpreted as a paint reflecting and/or
absorbing specific wavelengths of light. Similar to marker 813, applicator may include a
second marker to show a location of the at least one RF electrode.

As shown in in Figures 8b and 8c, applicator may include an outlet 811. The
outlet 811 may enable circulation of the air in the applicator 800 and heat dissipation of
heat generated by at one or more magnetic field generating devices and/or RF electrodes
positioned in applicator and supplied by energy through one or more wire inside of a
connecting tube 814. The connecting tube 814 may also include the fluid conduit that
may provide or guide cooling fluid from the main unit 11 to the applicator 800.

The applicator 800 may further include one or more temperature sensors 816 as
shown for example in Figure 8c. The temperature sensor 816 may protrude from the
casing of the applicator 800 e.g. such as from the surface of the second side portion 802
and/or from the first side portion 801. The temperature sensor 816 may protrude from the
casing of the applicator 800 in order to create higher pressure to part of the treated body
area by the applicator 800 and to provide better measurement of the temperature in the
biological structure, of the body area and/or on the patient’s body.

The second side portion 802 and/or the first side portion 801 may be heated
and/or cooled. Heating of the second side portion 802 and/or the first side portion 801
may be used e.g. at the beginning of the treatment to reach treatment temperature sooner.
Treatment temperature may include temperature of body area and/or biological structure

increased by application of RF waves which may be appropriate for application of
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magnetic field. Cooling or heating by portions of the applicator may be used for
maintaining constant temperature on the patient’s skin. Also, cooling or heating by
portions of the applicator may be used to achieve higher treatment temperatures in the
patient’s biological structure deeper than 0.5 cm under the patient’s skin. Cooling a part
of an applicator that is in contact with the patient (e.g., the second side portion 802 and/or
the first side portion 801 of the applicator) may be used for minimizing a patient’s
sweating. The patient’s skin may be cooled by cooling fluid (e.g. air) flowing and/or
blowing from the applicator and/or other part of the treatment device. Cooling of the
patient’s skin may be provided by thermal diffusion between a cooled part of the
applicator contacting patient’s skin and the patient’s skin. The cooled part of the
applicator may be cooled by cooling fluid flowing in the applicator and/or by Peltier
element using Peltier’s effect.

[0179] Patient’s sweating may be uncomfortable for the patient and may adversely affect
feedback information collection, contact with the applicator and patient’s skin, and/or
lead to lower adhesion of the applicator to the patient’s skin. To prevent sweating of the
patient’s skin, cooling of contact applicator’s area (e.g. first side portion 801 and/or
second side portion 802) may be used. The second side portion 802 and/or the first side
portion 801 may include grooves 819 that may be supplied by cooling fluid through
applicator’s apertures 820 where liquid and/or gas, (e.g. air, oil or water) may flow as
illustrated in Figure 8d. The first side portion or second side portion of the applicator may
include applicator’s holes or applicator’s apertures 820 where air from the applicator 800
may be guided to remove heat, moisture and/or sweat from the patient’s skin. The holes
or apertures may be presented in the grooves 819. The holes may be used for providing
an active substance on the patient. The contacting part of the applicator being in contact
with the body area may include a fluid absorbing material, such as sponge, hydrophilic
material, non-woven organic and/or polymeric textile, which may at least partially
remove sweat from the patient’s skin and/or improve conductivity between the patient
and applicator 800. Reduction of patient’s sweating in at least part of treated body area
may be provided by reduction of sweat gland activity. Reduction of activity of sweat
gland may be provided by application of a pulsed magnetic field, intensive light, heat
shock provided by periodic hypothermia of patient’s skin by applied active substance on

and/or to the patient, such as glycopyrronium tosylate, and/or by other mechanisms.
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[0180] Figure 23 illustrates an exemplary applicator including a concavity. The
applicator may be designed with the first side portion 801 being at least partially convex.
The first side portion 801 may alternatively be V-shaped or U-shaped. The curvature
radius may correspond with a size of the patient’s limb. The second side portion 802 may
alternatively or additionally be at least partially convex.

[0181] The patient may lay in a supine position or sit on a patient support such as a bed, a
couch or a chair. An arm of the patient may be set on the first side portion 801 of the
applicator 800. The first side portion 801 may be in direct contact with the patient and RF
treatment in combination with magnetic treatment may be applied. Also, a strap or belt
may be guided through the concavity 815 to attach the applicator to the patient’s body.

[0182] The first side portion 801 may have at least partial elliptical or circular shape
according to a vertical cross section, wherein the total curvature 25 according to Figure
23 may be defined as part of an ellipse or circle fitted to a curvature of at least part of the
first side portion 801. A section where curvature of the first side portion 801 matches the
fitted ellipse or circle may be called the section 26. The section 26 is defined as an angle
30 between two the line 28 and line 29. The line 28 and the line 29 cross a centre of
symmetry 27 and points 31 and 32 located in the section 26 with the longest distance
according to fitted part of an ellipse or circle copying curvature of the applicator 800. The
centre of symmetry 27 is a centre of fitted ellipse and/or fitted circle. The angle 30
defining section 26 of the first side portion 801 may be at least 5° or in a range from 10°
to 270°, 30° to 235°, 45° to 180°, or 60° to 135°. A curvature radius of at least part of
fitted circle to the first side portion 801 may be in a range of 50 mm to 1250 mm, or in
the range of 10 mm to 750 mm, or in the range of 50 mm to 500 mm, or in the range of
60 mm to 250 mm. The second side portion 802 may be curved on at least part of its
surface wherein the section 26 of the second side portion 802 may be at least 5° orin a
range from 10° to 270°, 30° to 235°, 45° to 180°, or 60° to 135°. Further a curvature
radius of at least part of fitted circle to the second side portion 802 may be in a range of
50 mm to 1250 mm, 10 mm to 750 mm, 50 mm to 500 mm, or 60 mm to 250 mm.

[0183] One or more applicators and/or additional treatment devices may include a bolus
32, as shown for example in Figure 23. The bolus 32 may refer to a layer of material
located between the applicator or RF electrode positioned on the surface of the applicator
and the patient’s body area or skin (including epidermis of patient’s skin or clothing).

The bolus 32 may refer to a layer of material located between the RF electrode positioned
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on the surface of the applicator and the patient’s body area or skin. Also, the bolus 32
may be an independent part from the applicator 800. The bolus 32 may be attached to the
first side portion 801 and/or to the second side portion 802 of the applicator 800. The
bolus 32 may be removable and detachable from the applicator 800. The bolus 32 may be
mechanically coupled to the first side portion 801 and/or to the second side portion 802
of the applicator 800. The bolus 32 may be made of a solid, flexible material and/or a
composition of solid and flexible materials may be used as a bolus. The bolus 32 may
include a fluid material, such as water, gel, or fluid solution including ceramic, metal,
polymeric and/or other particles enclosed in a flexible sac made of biocompatible
material. The bolus 32 may be profiled, wherein a thickness of the bolus 32 as a layer
between RF electrode and patient’s skin may have a different thickness. Thickness of the
bolus 32 may be higher in a location where an energy flux density of the RF treatment
(including RF field) would be high enough to create uncomfortable hot spots and/or non-
homogeneous temperature distribution. The bolus 32 allows for more homogenous
biological structure heating and minimizes edge effects. Edge effects may also be
minimized by different dielectric properties of the bolus across the bolus volume and/or
bolus area. The bolus 32 may have higher thickness under the at least part of the edge of
the RF electrode. The thickness of the bolus under the at least part of the edge of the RF
electrode may be at least 5%, 10%, 15%, or 20% greater than a thickness of the bolus 32
under the at least part of a centre of the RF electrode wherein no apertures, cutout and/or
protrusions are taken into account. The bolus 32 may have a higher thickness under at
least part of the bipolar RF electrode and/or under at least part of a distance between at
least two bipolar RF electrodes. The bolus 32 may be in such locations thicker by about
atleast 5 %, 10 %, 15 %, or 20 % than a thickness of the bolus 32 where the distance
between two nearest points of two different bipolar RF electrodes is at least 5 %, 10 %,
15 %, or 20 % more. The bolus 32 may also improve transfer of treatment energy (e.g.
magnetic field and/or RF field) to at least one biological structure and minimize energy
reflection by providing gradual transition of dielectric properties between two different
interfaces of the applicator and the biological structure. The bolus 32 may profile or focus
the RF field and/or magnetic field to enhance the effect of the treatment , and/or provide
deeper tissue penetration of the treatment.

[0184] The bolus 32 may also be a fluid absorbing material, such as a foam material,

textile material, or gel material to provide better conductivity of the environment between
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the applicator and a patient’s body. Better conductivity of the contact part of the
applicator may be useful for better adjusting of the RF signal of the applied RF treatment
to the patient’s body and/or for better collecting of feedback information. The bolus 32
may mediate conductive contact between the RF electrode and the patient’s skin or body
area. Also, the bolus 32 may serve as a non-conductive or dielectric material modifying
energy transfer to the patient’s body, providing cooling of the patient’s skin, removing
sweat from the patient’s skin and/or providing heating, such as capacitive heating of the
patient’s body. Fluid absorbing material serving as a bolus 32 may also provide better
heat conductivity therefore temperature of the biological structure and/or the applicator
may be faster, easier and more precisely regulated. The bolus 32 may also include
additional RF electrode to provide the RF treatment.

[0185] As mentioned previously, the treatment device may include one, two, three, four,
six or more applicators and/or additional treatment devices providing the magnetic
treatment and/or the RF treatment. Each applicator, additional treatment device and/or
treatment energy source (e.g. magnetic field generating device and/or the RF electrode)
may have its own treatment circuit for energy transfer, wherein each treatment circuit
may be independently regulated in each parameter of provided treatment energy by
control system. Each applicator, treatment device, or treatment energy source may be
adjusted and provide treatment independently and/or two or more applicators, treatment
energy sources, and/or additional treatment devices may be adjusted as a group, and may
be adjusted simultaneously, synchronously and/or may cooperate between each other.

[0186] When the treatment device includes two or more applicators, they may be coupled
to contact or to be proximate to different parts of the body. In one example the first
applicator may be coupled to contact or to be proximate to left buttock while the second
applicator may be coupled to contact or to be proximate to right buttock. In another
example, the first applicator may be coupled to contact or to be proximate to left side of
abdominal area while the second applicator may be coupled to contact or to be proximate
to right side of abdominal area. In still another example the first applicator may be
coupled to contact or to be proximate to left thigh while the second applicator may be
coupled to contact or to be proximate to right thigh. In still another example the first
applicator may be coupled to contact or to be proximate to left calf while the second
applicator may be coupled to contact or to be proximate to right calf. The plurality of

applicators may be beneficial for treatment of cooperating muscles and/or pair muscles.
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[0187] One or more applicators and/or the additional treatment devices may include the
magnetic field generating device (e.g. a magnetic coil) generating magnetic field for a
magnetic treatment. The magnetic field generating device may generate the RF field for
the RF treatment. The essence is that the produced frequencies of the electromagnetic
field has far different values. The magnetic field generating device may produce a
dominant magnetic field vector for the magnetic treatment during lower frequencies of
produced electromagnetic field. However, the magnetic field generating device may
produce a dominant electromagnetic field vector for the magnetic treatment during
higher frequencies of electromagnetic field which may be used for the RF treatment. The
magnetic field generating device in the high frequency electromagnetic field domain may
provide RF field similar to the RF field provided by the RF electrode. When one
magnetic field generating device may be used for providing both the RF treatment and
the magnetic treatment, the difference between frequencies for the RF treatment and the
magnetic treatment production may be in a range from 500 kHz to 5 GHz, or from 500
kHz to 2.5 GHz or from 400 kHz to 800 kHz or from 2 GHz to 2.5 GHz. Also, when one
magnetic field generating device is used for providing both the RF treatment and the
magnetic treatment, the frequencies for the RF treatment may correspond with
frequencies in the range of 100 kHz to 3 GHz, 400 kHz to 900 MHz, or 500 kHz to 3
GHz.

[0188] One or more applicators and/or additional treatment devices may include one or
more RF electrodes and one or more magnetic field generating devices, wherein the RF
electrodes have different characteristics, structure and/or design than the magnetic field
generating device. The RF electrode may operate as a unipolar electrode, monopolar
electrode, bipolar electrode, and/or as a multipolar electrode. One or more RF electrodes
may be used for capacitive and/or inductive heating of biological structure or body area.

[0189] The applicator may include two bipolar RF electrodes. The bipolar electrodes may
transfer the RF field between two bipolar RF electrodes located in at least one applicator.
Bipolar electrodes may increase safety and targeting of provided RF treatment, as
compared to electrodes of monopolar type. Bipolar electrodes may provide
electromagnetic field passing through a patient’s tissue located around and between RF
electrodes, wherein due to impedance matching, it is possible to prevent creation of

standing electromagnetic waves in the patient’s tissue and prevent unwanted thermal
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injury of non-targeted tissue. Also, the distance between bipolar electrodes influences the
depth of RF wave penetration allowing for enhanced targeting of the RF treatment.

[0190] The applicator may include a monopolar RF electrode or more monopolar
electrodes. Monopolar electrodes may transfer radiofrequency energy between an active
electrode and a passive electrode, wherein the active electrode may be part of the
applicator and the passive electrode having larger surface area may be located at least 5
cm, 10 cm, or 20 cm from the applicator. A grounded electrode may be used as the
passive electrode. The grounded electrode may be on the opposite side of the patient’s
body than the applicator is attached.

[0191] The magnetic treatment may be provided by the magnetic field generating device
may be made from a conductive material, such as a metal, including for example copper.
The magnetic field generating device may be formed as a coil of different size and shape.
The magnetic field generating device may be a coil of multiple windings wherein one
loop of the coil may include one or multiple wires. An individual loop of one or more
wires may be insulated from the other turns or loops of one or more wires. Regarding the
magnetic coil, each loop of wiring may be called turn. Further, individual wires in one
turn or loop may be insulated from each other. The shape of the magnetic field generating
device may be optimized with regard to the applicator size and design. The coil may be
wound in order to match at least part of the applicator’s shape according to the
applicator’s floor projection. The coil winding may be at least partially circular, oval
and/or may have any other shapes that match to a shape of the applicator or a portion
thereof. The loops of winding may be stacked on top of each other, may be arranged side
by side, or stacking of the winding may be combined side by side and on top of other
windings. The coil may be flat.

[0192] Figure 9 illustrates a floor projection of an exemplary circular planar magnetic
field generating device 900. The magnetic field generating device 900 may be
characterized by dimensions including an outer diameter D, an inner diameter d, an inner
radius r and an outer radius R. The magnetic field generating device 900 may be further
characterized by areas Al and A2. Area A2 may represent a winding area of the coil
while A1 may represent a magnetic core or area without any magnetic core or windings.

[0193] The area A1 is associated with dimensions r and d. The area A1 may include no
windings of the coil, and may be filled by air, oil, polymeric material. The area A1 may

represent a magnetic core wherein the magnetic core may be an air core. Alternatively,
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the magnetic core may be a permeable material having high field saturation, such as a
solid core from soft iron, iron alloys, laminated silicon steel, silicon alloys, vitreous
metal, permendur, permalloy, powdered metals or ceramics and/or other materials.

[0194] The area A2 is associated with dimensions of outer radius R and outer diameter
D.

[0195] The dimension of inner radius r may be in the range from 1 % to 90 % of the
dimension of outer radius R, or in the range from 2 % to 80 % or from 3 % to 60 % or
from 4 % to 50 %, from 8 % to 30 %, or from 20 % to 40 % or from 30% to 50% of the
dimension of outer radius R. The dimensions of inner radius r and outer radius R may be
used for achieving a convenient shape of the generated magnetic field.

[0196] The outer diameter D of the magnetic device may be in a range of 30 mm to 250
mm, or of 40 mm to 150 mm, or of 50 mm to 135 mm or of 90 mm to 125 mm, and the
dimension of inner radius r may be in a range of 1 % to 70 % or 1 % to 50 % or 30 % to
50 %, 5 % to 25 %, or 8 % to 16 % of the dimension of outer radius R. For example, the
dimension of outer radius R may be 50 mm and the dimension r may be 5 mm. The area
A1 may be omitted and the magnetic field generating device may include only area A2
with the coil winding.

[0197] As discussed, the area A2 may include a plurality of windings. One winding may
include one or more wires. The windings may be tightly arranged, and one winding may
be touching the adjacent winding to provide magnetic field with high magnetic flux
density. The winding area A2 may be in the range from 4 cm? to 790 cm?, from 15 cm? to
600 cm?, from 45 cm? to 450 cm? or from 80 cm? to 300 ¢cm? or from 80 cm? to 150 cm?
or from 80 cm? to 130 cm?.

[0198] Alternatively, the windings may include a gap between each winding. The gap
may be between 0.01 % to 50 %, or 0.1 % to 25 %, or 0.1 % to 10 %, or 0.1 % to 5 %, or
0.001% to 1 % of the dimension R-r. Such construction may facilitate cooling and
insulation of individual winding of the magnetic field generating device. Further, the
shape of the generated magnetic field may be modified by such construction of the
magnetic field generating device.

[0199] The wire of the coil winding may have a different cross-section area. The cross-
sectional area of the winding wire may be larger at the centre of the winding where the
coil winding radius is smaller. Such cross-section area of the wire may be from 2 % to 50

%, from 5 % to 30 %, or from 10 % to 20 % larger than the cross-sectional area of the
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same wire measured on the outer winding turn of the magnetic field generating device,
wherein the coil winding radius is larger. The cross-sectional area of the winding wire of
the magnetic field generating device may be larger on the outer coil winding turn of the
magnetic field generating device where the coil winding radius is larger. Such cross-
sectional area of the wire may be from 2 % to 50 %, from 5 % to 30 %, or from 10 % to
20 % larger than the cross-section area of the same wire measured on the inner turn of the
magnetic field generating device wherein the coil winding radius is smaller.

[0200] The principles and parameters described above may be used in order to modify
the shape of the provided magnetic field to the patient’s body, provide a more
homogenous and/or targeted muscle stimulation (e.g. muscle contraction), reduce
expansion of the magnetic field generating device during the treatment and/or increase
durability of the magnetic field generating device. The magnetic field generating device
may expand and shrink during generation of time-varying magnetic field and this could
cause damage of the magnetic field generating device. Different cross-sectional areas of
used conductive material (e.g. wire, metallic stripe or creating winding of the magnetic
field generating device) may minimize the destructive effect of expanding and shrinking
the magnetic field generating device.

[0201] As discussed above, the cross-sectional area of the used conductive material, (e.g.
wire, metallic stripe and/or creating winding of the magnetic field generating device) may
vary between individual loops of wiring in a range of 2 % to 50 %, or of 5 % to 30 %, or
of 10 % to 20 % in order to improve focusation of the provided magnetic treatment, to
increase durability of the magnetic field generating device, to minimize heating of the
magnetic field generating device, and/or for other reasons.

[0202] Further, stacking of the wiring and/or isolating and/or dilatation layer between
individual conductive windings of the magnetic field generating device may not be
constant and may be different based on the wire cross-sectional area, radius of the
winding, required shape of provided magnetic field and/or other parameters.

[0203] A thickness 901 of the magnetic field generating device 900 shown on Figure 9b
may be in a range of 0.3 cm to 6 cm, or of 0.5 cm to 5 ¢cm, or of 1 cm to 3 cm from the
applicator’s side view.

[0204] A total surface of the magnetic field generating device surface according to the
applicator’s floor projection, i.e. area A1+A2, may be in a range from 5 cm? to 800 cm?,

10 cm? to 400 ¢cm?, 20 cm? to 300 cm? or 50 cm?to 150 cm?.
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[0205] The ratio of the area Al and winding area A2 may be in a range of 0.01 to 0.8, or
0.02 t0 0.5 or 0.1 to 0.3 according to the applicator’s floor projection. The ratio between
the winding area A2 of the magnetic field generating device and the area of RF electrodes
located in same applicator according to the applicator’s floor projection may be in a range
of 0.01to4,0r0.5t03,0r0.5t02,03to1,0r02t00.5,0r0.6to1.7,0r0.8t0 1.5, or
09to1.2.

[0206] Figures 10a -10g show the location of one or more RF electrodes 101 with regard
to at least one magnetic field generating device 900 in an applicator 800. The location of
the RF electrodes 101, 102 and/or the magnetic field generating device 900 may crucially
influence the effectiveness and targeting of the treatment energy sources. The RF
electrodes and magnetic field generating device may be located within the applicator.

[0207] One or more RF electrodes 101, 102 may be located inside of the applicator 800,
as illustrated in the Figures 10a, 10b, 10d, 10e, 10f, 10g and/or outside of the applicator
800, as illustrated in the Figure 10c.

[0208] As shown in Figures. 10a-10e and 10g, at least one RF electrode may be in at
least partial overlay with the area A2 or A1 of at least one magnetic field generating
device according to applicator’s floor projection. Such arrangement may enable the best
synergic effect of the magnetic and RF treatments, improve homogeneity of tissue
heating by the RF treatment, improve targeting of the magnetic and RF treatment, and
also minimize the health risk.

[0209] Figure 10a illustrates a side view of the applicator including at least one RF
electrode and magnetic field generating device. Shown applicator may include the at least
one RF electrode 101 which may be located under the magnetic field generating device
900 in the applicator 800. Figure 10b illustrates an upper view of the same type of
applicator including RF electrode and magnetic field generating device. As shown in
Figures 10a and 10b, the at least one RF electrode 101 may be very thin in order to
reduce unwanted physical effects caused by the time-varying magnetic field. Figure 10b
illustrates that the at least one RF electrode 101 may be almost completely in overlay
with the magnetic field generating device 900.

[0210] Figure 10c illustrates another exemplary applicator including at least one RF
electrode and magnetic field generating device. According to Figure 10c, the at least one
RF electrode 101 may be located outside of the applicator 800, such as on or adjacent to

an exterior surface of the applicator 800. RF electrode outside of the applicator may have
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better insulation from the magnetic field generating device and/or from other conductive
elements radiating electromagnetic field from the applicator. Better insulation may
decrease the influence of unwanted physical effects induced in the at least one RF
electrode 101 by radiating electromagnetic field and/or time-varying magnetic field. One
or more RF electrodes 101 located outside of the applicator as illustrated in Figure 10c
may also have better contact with the patient’s body and so operation of tuning electrical
element of an RF circuit may be improved. Further, transferring of the RF treatment to at
least one patient’s target biological structure may be enhanced.

[0211] Figure 10d illustrates another exemplary applicator including at least one RF
electrode and magnetic field generating device. The at least one RF electrode 101 may be
positioned below the magnetic field generating device 900. Applicator 800 may also
include another at least one RF electrode 102 located above the magnetic field generating
device 900, wherein both RF electrode and magnetic field generating device may be
positioned in one applicator 800. The first side portion 801 having curved at least one RF
electrode 102 in proximity or on its surface may be used for treating a curved body area
(e.g. at least part of thighs, hips, neck and/or arms). The second side portion 802 with a
flat at least one RF electrode 101 in proximity or on its surface may be used for treating
body area where flat or nearly flat side of the applicator will be more suitable, such as an
abdomen area or buttock.

[0212] Figure 10e shows a front side view of a similar applicator 800 as in Figure 10d.
Figure 10e illustrates that the RF electrode 101 may be in fact two electrodes 101a and
101b. The electrodes 101a and 101b may be bipolar electrodes. Therefore, the applicator
may include two bipolar electrodes 101a and 101b below the magnetic field generating
device 900.

[0213] Figure 10f illustrates another exemplary applicator 800 including RF electrode
and magnetic field generating device. The applicator may include one or more RF
electrodes 101 which may have minimal or no overlay with at least one magnetic field
generating device 900 according to applicator’s floor projection. The applicator may
include two RF electrodes 101 having no or minimal overlay with magnetic field
generating device.

[0214] Figure 10g illustrates another exemplary applicator 800 including RF electrode
and magnetic field generating device. The applicator may at least one RF electrode 101

which may be located above the magnetic field generating device 900. The heating
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provided by RF electrode positioned above the magnetic field generating device may be
provided also to magnetic field generating device itself.

[0215] One or more RF electrodes positioned on the one applicator and/or more the
applicators 800 may be placed in contact with the patient. Also, one or more RF
electrodes and/or applicators may be separated from the patient by an air gap, bolus,
dielectric material, insulating material, gel, and/or other material.

[0216] One or more RF electrodes 101, 102 and/or magnetic field generating devices 900
within one applicator may be spaced from each other by an air gap, by material of a
printed circuit board, insulator, cooling fluid, and/or other material. The distance between
the nearest conductive part of the magnetic field generating device and the nearest RF
electrode may be in a range of 0.1 mm to 100 mm or 0.5 mm to 50 mm or 1 mm to 50
mm or 2 mm to 30 mm or 0.5 mm to 15 mm or 0.5 mm to 5 mm. Spacing between the
magnetic field generating device and the RF electrode may be also provided in the form
of an insulating barrier that separate a RF circuit from a magnetic circuit and prevents
affecting one treatment circuit or treatment energy source by other treatment circuit or
other treatment energy source. The magnetic field generating device positioned closer to
patient’s body may be able to stimulate and provide the treatment effect to at least part of
at least one target biological structure more eftectively and deeply than the magnetic field
generating device that is in a larger distance from the patient’s body.

[0217] The magnetic field generating device and/or one or more RF electrodes included
in or on the applicator may be cooled during the treatment. Cooling of the magnetic field
generating device and/or one or more RF electrodes may be provided by an element
based on the Peltier effect and/or by flowing of a cooling fluid, such as air, water, oil
and/or a fluid within the applicator or in proximity of the applicator. The cooling fluid
may be flowed or guided around one or more magnetic field generating devices, one or
more RF electrodes, between the magnetic field generating device and at least part of at
least one RF electrode. Cooling fluid may flow only on the top and/or bottom of the
magnetic field generating device. Cooling fluid may be a fluid, such as gas, oil, water
and/or liquid. The cooling fluid may be delivered to the applicator from the main unit
where the cooling fluid may be tempered. The cooling fluid may be delivered to
applicator and to the proximity of magnetic field generating device and/or RF electrode.

The cooling fluid may be delivered to the applicator by connecting tube coupled to the
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main unit. The connecting tube may include the fluid conduit, which may serve as path
for the cooling fluid between applicator and the main unit.

[0218] The main unit may include one or more cooling tanks where the cooling fluid may
be stored and/or cooled. Each cooling tank may include one or more pumps, wherein one
pump may provide flow of the cooling fluid to one applicator. Alternatively, one pump
may provide flow of the cooling fluid to plurality of applicators (e.g. two applicators).
Further, the main unit may include one cooling tank storing and/or cooling the cooling
fluid for one respective applicator or plurality of applicator. For example, when the
treatment device includes two applicators, the main unit may include one cooling tank
providing the cooling fluid for both applicators. In another example, when the treatment
device includes two applicators, the main unit may include two cooling tanks providing
cooling of the cooling fluid. Each cooling tank may provide cooling of the cooling fluid
to one particular applicator either synchronously or independently. Cooling tank or fluid
conduit may include a temperature sensor for measuring temperature of cooling fluid.

[0219] The fluid conduit may be a plastic tube. The plastic tube may lead from cooling
tank to the applicator and then back to cooling tank. When the treatment device includes
e.g. two applicators, the fluid conduit may lead from the cooling tank to one applicator
and then back to cooling tank while the second fluid conduit may lead from the same or
different cooling tank to second applicator and then back to the cooling tank. However,
fluid conduit may lead from cooling tank to first applicator, then lead to second
applicator and finally to cooling tank.

[0220] When the RF electrode is positioned in the proximity of magnetic field generating
device, the time-varying magnetic field generated by the magnetic field generating device
may induce unwanted physical effects in the RF electrode. Unwanted physical effects
induced by time-varying magnetic field may include e.g. induction of eddy currents,
overheating of RF electrode, skin effect, and/or causing other electric and/or
electromagnetic effects like a phase shift in the RF electrode. Such unwanted physical
effects may lead to treatment device malfunction, energy loss, decreased treatment effect,
increased energy consumption, overheating of at least applicator’s part, e.g., RF
electrode, collecting false feedback information, malfunctioning of signal adjustment
provided to the RF electrode and/or other unwanted effects.

[0221] The described invention provides options, methods or designs how to prevent

and/or minimize one or more unwanted physical effects induced in the RF electrode by
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the magnetic field. The same options methods or designs may help to minimize shielding
of magnetic field by RF electrode. One option may include arrangement of the RF
electrode in minimal or no overlay with the magnetic field generating device according to
the floor projection of the applicator. Another option may include an RF electrode of
special design as described below. Still another option may include reducing of thickness
of the RF electrode. Still another option may include providing the RF electrode from a
conductive material that reduces induction of unwanted physical effects and heating of
the RF electrode. One or more RF electrode providing RF energy during the treatment by
described treatment device may use at least one of these options, at least two options and
or combination of these options and their characterization as described below.

[0222] One option of minimizing or eliminating unwanted physical effects induced in the
RF electrode by a magnetic field may include arrangement of the RF electrode in
minimal or no overlay with the magnetic field generating device according to the floor
projection of the applicator.

[0223] Figure 11 illustrates an example in which the RF electrode 101a may be located
under, next to and/or above the magnetic field generating device 900 and have no or
minimal overlay with the magnetic field generating device 900 according to the
applicator’s floor projection. As shown on Figure 11 the electrode 101a may be located
outside of area A2.

[0224] Figure 12 illustrates another exemplary applicator including a magnetic field
generating device and one or more RF electrode. The applicator 800 may include two RF
electrodes 101a and 101b spaced by gap 113. Two RF electrodes 101a and/or 101b may
be in at least partial overlay 112 with the winding area A2 and or area A1 of the magnetic
field generating device 900 according to the applicator’s floor projection. The partial
overlay 112 is represented by hatched area in the Figure 12. The floor projection may be
represented by a picture of the applicator 800 taken from the bottom of the applicator by
X-ray. Such partial overlay 112 may be in a range from 1 % to 100 %, or from 1 % to
99%, or from 1 % to 70 %, or from 5 % to 50 %, or from 5 % to 40 %, or from 10 % to
30 %, or from 25 % to 100 %, or from 10% to 100%, or from 30 % to 95 %, or from 40
% to 100 %, or from 70 % to 100 %, or from 80 % to 95% or from 30 to 70% of the area
of one RF electrode area according to the floor projection of the applicator. Overlay of

two areas may refer to a ratio between these two different areas.
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[0225] One or more temperature sensors 816a may be located between bipolar RF
electrodes 101a, 101b as illustrated in Figure 12. One or more temperature sensor 816a
may be at least partially encircled by at least one RF electrode 101a and 101b according
to the applicator’s floor projection as illustrated by temperature sensors 816a in Figure
12. The highest amount of RF energy may flow between bipolar electrodes 101a and
101b. Therefore a volume of the body area or the treated tissue between or directly below
bipolar electrodes may have the highest temperature and should be measured as an actual
temperature or temperature reference to predetermined temperature. However, the
temperature sensor may be placed inside applicator or on the surface of the applicator.

[0226] A characteristic shape of the RF electrode may create inhomogeneous temperature
distribution of the heat during the treatment. It may be useful to place the temperature
sensor 816b such that it is not located between RF bipolar electrodes 101a, 101b in such
way that the temperature sensor is not encircled by bipolar electrodes 101a, 101b. The
temperature sensor may be placed inside applicator or on the surface of the applicator.
Also, the temperature sensor 816¢ may be located under the RF electrode. The material of
the first side portion 801 and/or the second side portion 802 covering at least part of the
temperature sensor 816 (e.g. 816a, 816b or 816¢) and contacting the patient’s body may
be manufactured from the same material as the first side portion 801 and/or the second
side portion 802. However, the material of the first side portion 801 or second side
portion 802 covering the temperature sensor 816 may be from a different material than
the remainder of the first side portion 801 or second side portion 802, such as a material
with a higher thermal conductivity, e.g. ceramic, titanium, aluminum, or other metallic
material or alloy. The temperature sensor 816 may be a thermistor. The temperature
sensor 816 (e.g. 816a, 816b or 816¢) may be fixed or coupled to the first side portion 801
and/or second side portion 802 by thermal conductive material, such as a thermal epoxy
layer, with good thermal conductivity. Wire connection between the temperature sensor
816 and rest of the treatment device may be represented by one, two or more conductive
wires with diameter in a range of 0.05 mm to 3 mm, or of 0.01 mm to 1 mm, or of 0.1
mm to 0.5 mm. The wire connection including a conductive wire with described diameter
may be advantageous because of minimizing of thermal transfer between the wire and the
temperature sensor 816. The wire connection to the temperature sensor 816 may have
thermal conductivity in a range of 5 W-m™- K t0 320 W-m™- K, or 6 W-m™- K to
230 Wmt KL or6 Wm!- K1to 160 Wmt K1, or20 Wmt K'to 110 Wm! K,
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or45W-mt- K1to 100 W-m! K, or 50 W-m! K'to95 Wm!K?! A material of
wire connection may be e.g.: nickel, monel, platinum, osmium, niobium, potassium, steel,
germanium, aluminium, cobalt, magnesium copper and/or their alloys. At least part of the
wire connection connected to the temperature sensor 816 may be thermally insulated by
sheathing or shielding, such as by rubber tubing. The temperature sensor 816 may be an
optical temperature sensor, such as an infrared IR thermosensor, which may be part of the
applicator and/or in the main unit. During treatment, the optical temperature sensor may
be located in contact with the patient’s skin or in a range of 0.1 cm to 3 cm, or 0.2 cm to
2 cm from the patient’s skin. The optical temperature sensor may collect information
from the patient’s skin through the optical cable.

[0227] One or more RF electrodes located with at least partial overlay under the
magnetic field generating device may provide synergic effect of the magnetic treatment
and the RF treatment. Stronger or more intensive treatment result may be provided with
RF electrodes located with at least partial overlay under the magnetic field generating
device. The generated RF field and the magnetic field from treatment energy sources in
such configuration may be targeted to the same body area and/or target biological
structures. This may result in better heating of stimulated muscles and adjacent tissues,
better suppressing of uncomfortable feeling caused by muscle stimulation (e.g. muscle
contraction), better regeneration after treatment and/or better prevention of panniculitis
and other tissue injury.

[0228] Another option of minimizing or elimination of unwanted physical effects
induced in the RF electrode by magnetic field may include special design of the RF
electrode.

[0229] It is a part of the invention, that the unwanted physical effects induced by
magnetic field in RF electrode positioned in proximity or at least partial overlay with the
magnetic field generating device may be further minimized or eliminated by using a
segmented RF electrode. The segmented RF electrode may comprise apertures, cutouts
and/or protrusions. The areas of apertures and/or cutouts may be created by air, dielectric
and/or other electrically insulating material. The electrode may comprise various
protrusions. The plurality of apertures and/or cutouts may be visible from the floor
projection of such electrode. Another parameter minimizing or eliminating the presence
of the unwanted physical effects may be the thickness of the RF electrode. If a conductive

material of the RF electrode is thin and an area of the RF electrode is at least partially
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separated by an insulator, loops of eddy currents induced by magnetic field may be very
small and so induction in such areas is minimized.

[0230] The RF electrode may include one or more apertures or cutouts which may
segment the conductive area of the RF electrode and/or perimeter of the RF electrode.
The RF electrode is therefore segmented in comparison to regular electrode by disruption
of the surface area (i.e., an electrode with no apertures or cutouts). The two or more
apertures or cutouts of the one RF electrode may be asymmetrical. The one or more
aperture and cutout may have e.g. rectangular or circular shape. An aperture may be any
hole and/or opening in the electrode area of the RF electrode according to applicator’s
floor projection. The apertures and/or cutouts may have regular, irregular, symmetrical
and/or asymmetrical shape. The apertures and/or cutouts may be filled by e.g. air,
dielectric and/or other electrically insulating material (e.g. dielectric material of printed
circuit board). When the RF electrode includes two or more apertures or cutouts, the
apertures or cutouts may have the same point of symmetry and/or line of symmetry. The
distance between two closest points located on the borders of two different apertures and
cutouts of RF electrode may be in a range from 0.1 mm to 50 mm or 0.1 mm to 15 mm or
from 0.1 mm to 10 mm or from 0.1 mm to 8 mm. When the RF electrode is in at least
partial overlay with magnetic field generating device, the RF electrode may include
larger apertures and cutouts in part of the conductive surface, which is closer to the center
of the magnetic field generating device.

[0231] Figure 13a illustrates an exemplary RF electrode wherein the RF electrode 101
includes an electrode area 119a and defines one or more apertures 117 in the conductive
area of the RF electrode. The apertures 117 may be elongated slots having a rectangular
shape. One aperture 117 may be parallel to another apertures.

[0232] Figure 13b illustrates another exemplary of RF electrode wherein he RF electrode
101 includes an electrode area 119a and one or more apertures 117a and 117b in the
conductive area of the RF electrode. Apertures 117a are not parallel to apertures 117b.

[0233] Figure 13c¢ illustrates another exemplary RF electrode wherein the RF electrode
101 includes an electrode area 119a and combination of one or more apertures 117 in the
conductive area, cutout 115 in the conductive area and protrusion 114 of the RF
electrode.

[0234] Figure 13d illustrates another exemplary RF electrode wherein the RF electrode

101 includes a combination of one or more apertures 117 at the conductive area and the
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cutouts 115 in the electrode area. The lines represent thin line (e.g. single wire) of
electrode area 119a of RF electrode. The RF electrode may be a grid of conductive wires
or mesh of conductive wires. The protrusion 114 may define one or more cutouts 115 at
a perimeter of the electrode.

Figure 13e illustrates another exemplary RF electrode including protrusions and
cutouts. The RF electrode 101 has an electrode area 119a, a border length 119b, and a
plurality of protrusions illustrated as N«. The protrusions may define protrusion cutouts
(e.g. cutout 115 wherein the cutout may be an opening or gap). The RF electrode 101
may include at least two, three or five protrusions 114 (e.g. 114a, 114b) or more. The
protrusions 114 may be separated from one another by cutout 115. Similarly, the RF
electrode 101 may include one, two, three or more protrusion cutouts. A first protrusion
114a and a second protrusion 114b of the plurality of protrusions may be arranged
generally parallel to one another. The protrusions 114 may be spaced at a fixed interval
and may be regularly arranged. Protrusions 114a, 114b may be shaped as rods or pins
having a generally linear shape. Protrusions 114a and 114b may be made of a conductive
material. Cutout 115 may be filled by air, dielectric, or other electrically insulating
material. The distance between protrusions is such distance, that at least one circle 118a
which may be hypothetically inscribed into cutout 115 and between two protrusions 114a
and 114b. The at least one circle 118a may have a diameter in a range from 0.001 to 30
mmm or 0.005 mm to 15 mm, or from 0.01 mm to 10 mm or 0.01 mm to 8 mm or from
0.01 mm to 7 mm, or from 0.01 mm to 5 mm or from 0.01 mm to 3 mm or from 0.01 mm
to 2 mm, wherein each circle may have at least one tangential point located on the first
protrusion 114a and at least one tangential point located on the second protrusion 114b.
Each circle 118a may have different tangential points. The cutout 115 may be
symmetrical and/or asymmetrical along its length. The cutout 115 may create a constant
distance between protrusions 114a and 114b. The distance between protrusions 114a and
114b may not be constant along the length of the protrusions. The smallest distance
between two nearest protrusions 114a, 114b may be with increasing length of the
protrusions increasing and/or decreasing.

The protrusions 114 or cutouts 115 may have symmetrical, asymmetrical,
irregular and/or regular shape. The size, shape and/or symmetry of individual protrusions
114 may be the same and/or different across the RF electrode 101. For example, each

protrusion 114 may have the same shape, the same dimensions, and/or symmetry.
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[0237] The protrusions 114 may be characterized by the hypothetically inscribed circle
118b directly into protrusion. The hypothetically inscribed circle 118b to the protrusion
114 may have diameter in a range of 0.001 mm to 30 mm, or of 0.01 mm to 15 mm, or of
0.2 mm to 10 mm, or of 0.2 mm to 7 mm or of 0.1 to 3 mm. The hypothetically inscribed
circle may not cross the border of the protrusion in which it is inscribed. The magnetic
flux density B measured on at least part of the RF electrode surface area may be in a
range of 0.1 Tto 5 T, orin range of 0.2 Tto 4 T, or in range of 0.3 Tto 3 T, or of 0.5 T to
5T, orinrange of 0.7 Tto 4 T, or in range of 1 T to 3 T. The magnetic flux density B
measured on at least part of the RF electrode surface area may be measured during the
treatment. The RF electrode surface area may include surface area of conductive surface
of the RF electrode.

[0238] The number of protrusions Nz included in one RF electrode means the highest
possible number of conductive areas electrically insulated from each other that may be
created between and/or by two parallel cuts 111 across the surface of the RF electrode.
The distance between two parallel cuts 111 may be in a range of 1 mm to 50 mm or 2 mm
to 35 or 5 mm to 20 mm. The number of protrusions N# may be in range of 5 to 1000, or
of 10 to 600, or of 20 to 400, or of 50 to 400, or of 100 to 400 or of 15 to 200, or of 30 to
100, or of 40 to 150, or of 25 to 75.

[0239] The total number of protrusions in one RF electrode regardless of the parallel cuts
111 may be in the range of 5 to 1000, or of 10 to 600, or of 20 to 400, or of 50 to 400, or
of 100 to 400 or of 15 to 200, or of 30 to 100, or of 40 to 150, or of 25 to 140.

[0240] The total number of apertures or cutouts in one RF electrode regardless of the
parallel cuts 111 may be in the range of 5 to 1000, or of 10 to 600, or of 20 to 400, or of
50 to 400, or of 100 to 400 or of 15 to 200, or of 30 to 100, or of 40 to 150, or of 25 to
140.

[0241] The number of apertures, cutouts and/or protrusions in one RF electrode located
below the coil including its core may be in a range 5 to 1000, or of 10 to 600, or of 20 to
400, or of 50 to 400, or of 100 to 400 or of 15 to 200, or of 30 to 100, or of 40 to 150, or
of 25 to 140.

[0242] Number of an individual protrusions included in one RF electrode may be in
range of 1 to 8000 or of 2 to 8000 or of 5 to 8000 or of 3 to 5000 or of 5 to 1000 or of 5
to 500 or of 10 to 500 or of 5 to 220 or of 10 to 100 in the area of size 2 cm multiplied 1

cm.
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[0243] The magnetic flux density B and/or amplitude of magnetic flux density as
measured on at least part of the RF electrode 101 may be in arange of 0.1 Tto 5T, 02T
to4T,03Tto3T,07TtoS5T, 1 Tto4T,or1.5Tto3 T during the treatment. The

electrode may be defined by a protrusion density p, according to Equation 1,

Equation 1: Pp = %

wherein n symbolize a number of a protrusions intersecting a magnetic field line of force
of magnetic flux density B [T] and I [cm] symbolizes a length of intersected the magnetic
field line of force by these protrusions. The length / may be at least 1 cm long and
magnetic field line of force may have a magnetic flux density B [T] of at least 0.3 T or
0.7 T. The protrusion density according to the treatment device may be in at least part of
the RF electrode in a range of 0.3 cm™ T to 72 em™ T, or of 0.4 cm™ T to 10 cm™ T
Lorof0.4emtTtto7 em™ T orof 0.5 ecm™ - T1to 6 cm™ T, or of 0.8 cm™ T to 5.2
cm™- T,

[0244] Protrusions may be wider (i.e. they may have a greater thickness) where the
magnetic flux density is lower and thinner where magnetic flux density is higher. Further,
protrusion density p, may be higher where the magnetic flux density is higher.

[0245] An electrode area of one or more RF electrodes in one applicator or one additional
treatment device may be in a range from 1 cm? to 2500 cm?, or 25 cm? to 800 cm?, or 30
cm? to 600 cm?, or 30 cm? to 400 cm?, or from 50 cm? to 300 cm?, or from 40 cm? to 200
cm? according to the applicator’s floor projection.

[0246] The RF electrode may have a border ratio. Border ratio may be defined as the
ratio between circumference and area of the electrode. An example of border ratio is
shown in Figure 13e, where the circumference may be depicted as the border length 119b
and area of the RF electrode is depicted by the electrode area 119a of the RF electrode
according to the applicator’s floor projection. The electrode area 119a is the area of the
RF electrode without wires supplying the RF electrodes and without sum of the
circumference of all apertures and/or cutouts. The border length 119b is the sum of
electrode’s circumference and all circumferences of apertures inscribed inside the
electrode, if there exist any. The border ratio of the RF electrode may be in a range of 150
m™ to 20 000 m™ or of 200 m™ to 10 000 m™ or of 200 m™ to 4000 m™ or of 300 m™ to
10 000 m™! or of 300 m™! to 4000 m™ or of 500 m™! to 4000 m™ or 10 m™! to 20 000 m™ or
20 m™ to 10 000 m™ or 30 m™! to 5 000 m™ .
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[0247] According to the applicator’s floor projection, at least one RF electrode may have
a border ratio in a range of 150 m™ to 20000 m™ or of 250 m™! to 10000 m™ or of 200 m™
to 4000 m™! or of 300 m™! to 1000 m™ or of 400 m™! to 4000 m™ or of 400 m™ to 1200 m™
or of 500 m™! t0 2000 m™ or 10 m™ to 20 000 m™ or 20 m™ to 10 000 m™ or 30 m* to 5
000 m! in a locations where a magnetic flux density B on at least part of the RF
electrode’s surface may be in arange of 0.1 Tto 7 T, or of 0.3 Tto ST, orof 0.5t0 3 T,
orof 0.5Tto7 T,orinarange of 0.7 Tto S T, orinrange of 1 T to 4 T. With increasing
magnetic flux density B across the RF electrode area may be an increased border ratio.

[0248] The ratio between the border ratio and the magnetic flux density B on RF
electrode surface area may be called a charging ratio. The charging ratio may be related
to square surface area of RF electrode of at least 1.5 cm? and magnetic flux density in a
range of 0.1 Tto 7T, orof 0.3 Tto5 T,orof 0.5to3 T,orof 1 Tto5 T,orof 1.2 Tto 5
T. The charging ratio of at least part of the RF electrode may be in a range from 70 m™-B-
11030000 m!-B, or from 100 m-B™! to 5000 m-1-B*%, or from 100 m-!-B-! to 2000 m-
LB-L, or from 120 m!* B! to 1200 m™*-B™, or from 120 m™-B-! to 600 m™*-B! or from
230 m™!-B! to 600 m!-B-!. Square surface area of RF electrode may include a surface
area having square shape.

[0249] With higher border ratio and/or charging ratio, induced unwanted physical effects
in the RF electrode may be lower because the RF electrode may include partially
insulated protrusions from each other. With higher border ratio and/or charging ratio,
possible hypothetically inscribed circles into protrusions has to be also smaller and so
loops of induced eddy current has to be smaller. Therefore, induced eddy currents are
smaller and induced unwanted physical effect induced in the RF electrode is lower or
minimized.

[0250] The ratio between an area of one side of all RF electrodes (floor projection) and
one side of all winding areas of all magnetic field generating devices (area A2 as shown
in Figure 9a) in one applicator and according to its floor projection may be in a range of
0.1to15,orof 0.5t08, orof 0.5t04, or of 0.5 to 2.

[0251] As illustrated in Figure 16, if one protrusion 114 is intersected by magnetic field
lines B1 and B2 where absolute value of I1B1l is higher than absolute value of 1Bzl and
IB1l - 1B20.05 < | T, then the protrusion may be divided into three areas by lines of forces

B1 and Bz. In other words, the protrusion 114, as is illustrated in Figure 16, may be
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divided into thirds S1, Sz, S3 that have the same length according to direction of magnetic
field gradient and S1is exposed to higher magnetic flux density than S3. Area S1 may be
placed in the highest magnetic flux density, Sz may be placed in middle magnetic flux
density and S3 may be placed in the lowest magnetic flux density. The maximal
hypothetically inscribed circle ki1 with diameter di inscribed in the area S1 may have
smaller diameter than the maximal inscribed circle k2 with diameter dz inscribed in the
area S3. The diameter d2 may be greater than diameter di of 2% to 1500 %, or of 5% to
500%, or of 10% to 300%, or of 10% to 200%, or of 10% to 100%, or of 5% to 90%, or
of 20% to 70%, or 5% to 20% of the diameter di1. In such case, protrusions may be
thinner where the magnetic flux density is higher, such as at least partially pyramidal
shape of the protrusion may be created. In addition, protrusions may be thinner where
magnetic flux density is higher.

[0252] The RF electrode may have different sizes and shapes. According to the
invention, bipolar electrodes may be parallel electrodes, such as shown in Figures 14a-
14e, or concentric electrodes it is shown in Figures 15a-15¢. The same type of RF
electrodes 101 illustrated in Figures 14a-14e and Figures 15a-15¢ that may be located
close to the second side portion of the applicator may be used as RF electrodes 102
located close to the first side portion and/or for any other one or more RF electrodes.

[0253] Shape and arrangement of RF electrodes of at least one applicator may be based
on size shape and symmetry of body location (anatomy) where at least one applicator will
be attached. Positioning and different shapes of the RF electrode may be beneficial in
order to avoid creating of hot spots, provide homogeneous heating of as large treated
body area, as possibility to avoid needs of moving with one or more applicators.

[0254] Figure 14a illustrates an example of symmetrical positioning of RF electrodes.
Figure 14b illustrates another example symmetrical positioning of RF electrodes. Figure
14c illustrates still another example symmetrical positioning of RF electrodes. Figure 14d
illustrates view of an applicator including symmetrical positioning of RF electrodes.
Figure 14e illustrates a side view of an applicator including example of symmetrical
positioning of RF electrodes.

[0255] According to examples of RF electrodes shown in Figures 14a-14e, the applicator
may include at least one pair of parallel bipolar RF electrodes 101a and 101b spaced by a
gap 113. The RF electrodes are powered by wiring 100a and 100b. As illustrated in
Figures 14a, 14b and 14d, RF electrodes 101a, 101b may be symmetrical, and may be
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mirror images. The shape of individual RF electrodes 101a and 101b may be irregular,
asymmetrical wherein the length and/or area of at least 40%, 50 %, 70%, 90%, or 99% of
all protrusions in one RF electrode may be different. Body anatomy and testing may
prove that such kind of RF electrodes could provide the most comfortable and efficient
treatment of body areas, such as abdomen area, buttock, arms and/or thighs.

[0256] As illustrated in Figure 14c, RF electrodes 101a, 101b may be at least partially
symmetrical according to at least one axis or point of symmetry, such as according to
linear symmetry, point symmetry, and rotational symmetry. For example, each electrode
may be semi-circular or C-shaped. Further, the gap 113 between RF electrodes 101a and
101b may be irregular and/or may be designed according to at least one axis of
symmetry, such as linear axis of symmetry with mirror symmetry. Thus, in case when
electrodes 101a and 101b may be semi-circular, gap 113 may be circular. Use of such
symmetrical electrode may be beneficial for treating body area where such symmetry
may be required to highlight symmetry of body area (e.g. buttocks or hips).

[0257] The gap 113 between RF electrodes 101a and 101b may include air, cooling fluid,
oil, water, dielectric material, fluid, and/or any other electric insulator, such as a substrate
from composite material used in printed board circuits. The RF electrode 101a and 101b
may be formed from copper foil and/or layer deposited on such substrate. The gap 113
may influence a shape of the electromagnetic field (e.g. RF field) produced by RF
electrodes and the depth of electromagnetic field penetration into a patient’s body tissue.
Also, the distance between the at least two RF electrodes 101a and 101b may create the
gap 113 which may have at least partially circular, elliptic and/or parabolic shape, as
illustrated in Figures 14a. The gap 113 may have regular shape for spacing RF electrodes
with constant distance as illustrated in Figure 14b.

[0258] The gap 113 between the RF electrodes 101a and 101b may be designed to
provide a passage of amount in the range of 2% to 70% or 5% to 50% or 15% to 40% of
the magnetic field generated by the magnetic field generating device. The distance
between the nearest parts of at least two different RF electrodes in one applicator may be
in a range of 0.1 cm to 25 ¢cm, or of 0.2 cm to 15 cm, or of 2 cm to 10 cm, or of 2 cm to 5
cm.

[0259] The gap 113 between two RF electrodes may be designed in a plane of the RF
bipolar electrodes wherein the gap 113 may at least partially overlay a location where the

magnetic flux density generated by the magnetic field generating device has the highest
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absolute value. The gap 113 may be located in such location in order to optimize
treatment efficiency and minimize energy loss.

[0260] It should be noted that strong magnetic field having high derivative of the
magnetic flux density dB/dt may induce unwanted physical effects even in the RF
electrode with protrusions, apertures and/or cutouts. The gap 113 may be positioned or
located in the location where the absolute value of magnetic flux density is highest. As a
result, the plurality of RF electrodes positioned around the gap 113 may be then affected
by lower amount of magnetic flux density.

[0261] Plurality of RF electrodes (e.g. two RF electrodes 101a and 101b) may be located
on a substrate 113a as shown in the Figure 14d. Substrate 113a may be used as filler of
the gap 113 between RF electrodes and of one or more cutouts 115. As shown in Figures
14d and 25, the substrate 113a and one or more RF electrodes may be curved into
required shape and/or radius to fit to patient’s body area. RF electrodes 101a or 101b may
be curved along a lower cover 125 of applicator 800, particularly along a curved portion
126 of lower cover 125. As shown in Figure 14d, the substrate 113a may define a
substrate gap 113b for at least one sensor, such as temperature sensor. Substrate gap 113b
may further enable passage of one or more wires, cooling fluid, and/or for implementing
another treatment energy source, such as a light treatment energy source (e.g. LED, laser
diode) providing illumination or additional heating of the biological structure and/or body
area.

[0262] Figures 15a, 15b and 15¢ illustrate two RF electrodes 101a and 101b, wherein at
least one RF electrode 101a may at least partially surround another RF electrode 101b.
The RF electrodes 101a and 101b may be spaced by gap 113 including e.g. substrate
113a with the same insulating properties as described above with respect to Figures 14a-
14e. RF electrode 101b may include a hole 116 in order to minimize shielding of
magnetic field and inducing of unwanted physical effects induced in the RF electrode
101b. The hole 116 may be located in the RF electrode plane where the magnetic flux
density of the magnetic field generated by magnetic field generating device reaches
highest values during the treatment. The hole 116 may be circular, or may have other
shapes, such as oval, square, triangle, or rectangle, among others. The hole 116 may have
an area of 0.05 cm? to 1000 cm?, or 0.05 cm? to 100 cm?, or of 3 cm? to 71 cm?, or of 3
cm? to 40 cm?, or of 3 cm? to 20 cm?, or of 3 cm? to 15 cm?, or of 0.5 cm? to 2.5 cm?. The

RF electrodes may be fully or partially concentric.
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[0263] Figure 15a illustrates two RF electrodes 101a and 101b may which be noncircular
with at least one linear and/or point symmetry. Shown electrodes 101a and 101b may
have no centre of symmetry. Shown RF electrode 101a may include a hole 116 in its
centre where the magnetic flux density is the highest in order to minimize induction of
unwanted physical effect in the RF electrode by magnetic field.

[0264] Figure 15b illustrates two RF electrodes 101a and 101b may have a circular shape
with rotational symmetry. The RF electrodes 101a and 101b may have the same centre of
symmetry. Shown RF electrode 101a may include a hole 116 in its centre where the
magnetic flux density is the highest in order to minimize induction of unwanted physical
effects in the RF electrode by magnetic field.

[0265] Figure 15¢ illustrates two RF electrodes 101a and 110b may have no symmetry
and no centre of symmetry.

[0266] Another option of minimizing or elimination of unwanted physical effects
induced in the RF electrode by magnetic field may include reducing the thickness of the
RF electrode.

[0267] Thickness of the conductive layer of RF electrode of the invention may be in a
range of 0.01 mm to 10 mm, or of 0.01 mm to 5 mm, or of 0.01 mm to 3 mm, or of 0.01
mm to 1 mm, or 0.1 mm to 1 mm, or of 0.005 mm to 0.1 mm, or of 0.01 mm to 0.2 mm.
One type of the RF electrode may be designed by a similar method as printed circuit
boards (PCB) are prepared, wherein a thin, conductive layer may be deposited into and/or
onto a substrate with insulating properties. The substrate may include one, two or more
conductive layers from a material such as copper, silver, aluminum, alloys of nickel and
zinc, austenitic stainless steel and/or other materials, creating the RF electrode. The
thickness of substrate material may be in a range of 0.01 mm to 10 mm, or of 0.01 mm to
5 mm, or of 0.01 mm to 3 mm, or of 0.01 mm to 2 mm, or of 0.1 mm to 2 mm, or of 0.5
mm, to 1.5 mm or of 0.05 mm to 1 mm. The substrate material may be polymeric,
ceramic, copolymeric sheet, phenol resin layer, epoxy resin layer, fiberglass fabric other
textile fabric, polymeric fabric and/or other. The substrate may be at least partially
flexible and/or rigid.

[0268] The RF electrode may be system of thin, conductive wires, flat stripes, sheets or
the like.

[0269] Still another option of minimizing or elimination of unwanted physical effects

induced in the RF electrode by magnetic field may include forming the RF electrode from
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a conductive material that reduces induction of unwanted physical effects and heating of
the RF electrode.

[0270] The RF electrodes may be made of specific conductive materials reducing
induction of unwanted physical effects in the RF electrode. Such materials may have
relative permeability in a range of 4 to 1,000,000, or of 20 to 300,000, or of 200 to
250,000, or of 300 to 100,000, or of 300 to 18,000, or of 1,000 to 8,000. Material of the
RF electrode may include carbon, aluminum, copper, nickel, cobalt, manganese, zinc,
iron, titanium, silver, brass, platinum, palladium and/or others from which may create
alloys, such as Mu-metal, permalloy, electrical steel, ferritic steel, ferrite, stainless steel
of the same. In addition, the RF electrode may be made from mixed metal oxides and/or
fixed powder from metal oxides, metal from m-metal elements to minimize induction of
eddy currents and heating of the RF electrode and also in order to minimize energy loss
of time-varying magnetic field.

[0271] One or more RF electrodes providing RF energy during the treatment by
described treatment device may use at least one options, at least two options and or
combination of options how to minimize or eliminate unwanted physical effects induced
by magnetic field as described above. Also one or more characterization of the option
may be used for manufacture, design and operation of the treatment device of invention.

[0272] The treatment device combining RF treatment with magnetic treatment may
include one or more treatment circuits. The treatment circuit for RF treatment may
include power source, RF electrode and/or all electrical elements described herein for RF
cluster. The treatment circuit for magnetic treatment may include power source, magnetic
field generating device, all electrical elements described herein for magnetic cluster
HIFEM. Plurality of treatment circuits providing same or different treatment may include
common power source. Alternatively, each treatment circuit may include its own power
source. Operation of all treatment circuits may be regulated by one master unit or one or
more control units. The HMI, master unit and/or one or more control unit may be used for
selection, control and/or adjustment of one or more treatment parameters for each
applicator and/or each treatment energy source (e.g. RF electrode or magnetic field
generating device. Treatment parameters may be selected, controlled and/or adjusted by
HMI, master unit and/or one or more control unit independently for each applicator.

[0273] Figure 17 illustrates exemplary electrical elements of a magnetic circuit 400. The

electrical signal passing through the magnetic circuit 400 may be transformed into a form
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of one or more pulses of electrical signal. The electric pulses may be provided to
magnetic field generating device in order to generate impulses of time-varying magnetic
field. Individual electrical elements of the magnetic circuit may be a power source (PS),
an energy storage device (ESD), a switch (SW), magnetic field generating device
(MFGD) and control unit of magnetic circuit (CUM). The magnetic circuit may include
treatment cluster for magnetic treatment called as HIFEM cluster. The HIFEM cluster
may include e.g. ESD, SW and/or CUM. Control unit of magnetic circuit CUM may be
part of the control system. Control unit of magnetic cluster CUM and/or other electrical
element of magnetic circuit may be slave of the master unit. The HIFEM cluster, control
system and/or CUM may provide or control storage of electric energy in ESD by
controlling the amount of stored electrical energy. HIFEM cluster, control system and/or
CUM may provide modification of electrical signal, adjustment of parameters of electric
signal transferred through HIFEM cluster, safe operation of the circuit and/or charging or
recharging of the ESD. For example, the HIFEM cluster or control system may provide
adjustment of magnetic flux density of magnetic field provided by MFGD by adjustment
of voltage and/or current of electrical pulses transferred to MFGD. Modification of the
electrical signal may include a distortion of signal transmitted in magnetic circuit,
envelope distortion in shape, amplitude and/or frequency domain, adding noise to the
transferred electrical signal and/or other degradation of transmitted original signal
entering the magnetic circuit.

[0274] The energy storage device ESD, may accumulate electrical energy, which may be
provided to magnetic field generating device in the form of electric signal (e.g. in form of
high power impulses) of energy. The ESD may include one, two, three or more
capacitors. The ESD may also include one or more other electrical elements such as a
safety element, such as a voltage sensor, a high voltage indicator, and/or discharging
resistors, as shown in Figure 18a. The voltage sensor and the high voltage indicator may
provide feedback information to the switch SW and or to control unit CUM. The
discharging resistor being a part of the may provide discharging of at least one capacitor
in case of hazardous situation. Discharging of one or more ESD may be controlled by the
control unit CUM. Released electrical energy from the ESD may be delivered as high
power impulse and/or pulse to at least part of the magnetic circuit e.g. to the magnetic

field generating device MFGD.
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[0275] A capacitance of energy storage device may be in the range of 5 nF to 100 mF, or
in the range of 25 nF to 50 mF, or in the range of 100 nF to 10 mF, or in the range of 1
uF to 1 mF, or in the range of 5 pF to 500 pF or in the range of 10 uF to 180 pF, or in the
range of 20 pF to 80 pF.

[0276] The energy storage device may be charged on a voltage in a range from 250 V to
50 kV, 700 Vto 5kV, 700 Vto 3 kV, or 1 kV to 1.8 kV.

[0277] The energy storage device may provide a current pulse discharge in a range from
100 A to 5 kA, 200 A to 3 kA, 400 A to 3 kA, or 700 A to 2.5 kA. The current may
correspond with a value of the peak magnetic flux density generated by the magnetic
field generating device.

[0278] By discharging of the energy storage device, a high power current pulse may be
produced with an energy in a range of 5 J to 300 J, 10 Jto 200 J, or 30 J to 150 J.

[0279] The switch SW may include any switching device, such as a diode, pin diode,
MOSFET, JFET, IGBT, BJT, thyristor and/or a combination thereof. The switch may
include a pulse filter providing modification of the electrical signal. The pulse filter may
suppress switching voltage ripples created by the switch during discharging of the ESD.

[0280] The magnetic circuit may be commanded to repetitively switch on/off the switch
SW and discharge the energy storage device ESD to the magnetic field generating device,
e.g. the coil in order to generate the time-varying magnetic field.

[0281] An inductance of the magnetic field generating device may be up to 1 H, or in the
range of 1 nH to 500 mH, 1 nH to 50 mH, 50 nH to 10 mH, 500 nH to 1 mH, or in the
range of 1 pH to 500 pH or in the range of 10 uH to 60 pH.

[0282] The magnetic field generating device may emit no radiation (e.g. gamma
radiation).
[0283] The magnet circuit may include a series connection of the switch SW and the

magnetic field generating device. The switch SW and the magnetic field generating
device together may be connected in parallel with the energy storage device ESD. The
energy storage device ESD may be charged by the power source PS. After that, the
energy storage device ESD may be discharged through the switch SW to the magnetic
field generating device MFGD. During a second half-period of LC resonance, the polarity
on the energy storage device ESD may be reversed in comparison with the power source
PS. As a result, there may be twice the voltage of the power source. Hence, the power

source and all parts connected in the magnetic circuit may be designed for a high voltage
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load and protective resistors may be placed between the power source and the energy
storage device.

[0284] The magnetic field generating device MFGD and an energy storage device ESD
may be connected in series. The magnetic field generating device MFGD may be
disposed in parallel to the switch SW. The energy storage device ESD may be charged
through the magnetic field generating device. To provide an energy impulse to generate a
magnetic impulse (or pulse to generate a magnetic pulse), controlled shorting of the
power source takes place through the switch SW. In this way the high voltage load at the
terminals of the power source PS during the second half-period of LC resonance
associated with known devices is avoided. The voltage on the terminals of the power
source PS during second half-period of LC resonance may have a voltage equal to the
voltage drop on the switch SW.

[0285] The switch may be any kind of switching device. Depending on the type of the
switch, the load of the power source may be reduced to a few Volts, e.g., 1-10 volts.
Consequently, it is not necessary to protect the power source from a high voltage load,
e.g., thousands of Volts. Accordingly, the use of protective resistors and/or protection
circuits may be reduced or eliminated.

[0286] Figure 18b illustrates exemplary electrical elements of an RF circuit 480. The RF
circuit may provide an adjusted and/or modified electromagnetic signal (electrical
signal) to an RF electrode (RFE). The RF circuit may include power source (PS),
treatment cluster for RF treatment (area marked as RF), control unit of RF cluster
(CURF), power amplifier (PA), filter, standing wave ratio combined with power meter
(SWR+Power meter), tuning element (tuning), splitter, insulator, symmetrisation element
(SYM), pre-match and RF electrode (RFE) . Treatment cluster for RF treatment may
include e.g. control unit of RF cluster (CURF), power amplifier (PA), filter, standing
wave ratio combined with power meter (SWR+Power meter) and/or tuning element
(tuning). Control unit of RF circuit CURF may be part of the control system. Control unit
of RF circuit CURF and/or other electrical element of RF circuit may be slave of the
master unit. One or more electrical elements described as a part of RF circuit may be
dismissed, some of the electrical elements may be merged to one with similar function
and/or some of the electrical elements may be added to improve functionality of the

circuit.
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The power source of the RF circuit may provide electric signal of voltage in a
rangeof 1 Vto SkV,or5Vto 140 V,or 10 Vto 120 V, or 15V to 50 V, or 20 V to 50
V.

The CURF may control operation of any electrical element of RF circuit. The
CURF may regulate or modify parameters of the electrical signal transferred through the
RF circuit. Parameters of the signal, e.g., voltage, phase, frequency, envelope, value of
the current, amplitude of the signal and/or other may be influenced by individual
electrical elements of the RF circuit that may be controlled by CURF, control system
and/or electrical properties of individual electrical elements of RF circuit. Electrical
elements influencing signal in the RF circuit may be, for example, a power source (PS), a
power amplifier (PA), a filter, a SWR+Power meter, a tuning, a splitter, an insulator,
symmetrisation element changing unbalanced signal to balanced signal (SYM), pre-
match and/or RF electrode generating RF waves. Modification of the electrical signal
may include a distortion of signal transmitted in RF circuit, envelope distortion in shape,
amplitude and/or frequency domain, adding noise to the transferred electrical signal
and/or other degradation of transmitted original signal entering the RF circuit.

The power amplifier PA may produce RF signal of respective frequency for
generation of RF waves by RF electrode. The power amplifier may be MOSFET,
LDMOS transistor or vacuum tube. The PA may be able to increase an amplitude of
provided signal and/or modified signal to electric signal (e.g. RF signal).

The filter may include one or more filters which may suppress unwanted
frequency of signal transmitted from the power amplifier. One or more filters may filter
and provide treatment with defined band of frequencies. One or more filters may be used
to filter the electrical signal such as electric signal in the RF circuit, according to signal
frequency domain to let pass only band of wanted frequencies. The filter may be able to
filter out unsuitable signal frequencies based on internal software and/or hardware setting
of the filter. The filter may operate according to communication with other one or more
electrical elements e.g. the CURF. The one or more filters may be located between a
power source of RF signal PSRF and the RFE.

The SWR+Power meter may measure output power of RF energy and evaluate the
quality of impedance matching between the power amplifier and applicator. The
SWR+Power meter may include a SWR meter that may measure the standing wave ratio

in a direction of a wave transmission. The SWR+Power meter may include a power meter
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that may measure amplitude of such standing waves. The SWR+Power meter may
communicate with the CURF and/or with the tuning element. The SWR+Power meter
may provide a feedback information in order to prevent creation of the standing wave in
the patient’s body, provide better signal adjustment by the tuning element and to provide
safer treatment and energy transfer to biological structure more effectively in more
targeted manner.

[0292] Tuning element may provide improvement of the impedance matching. The
tuning element may include, e.g. capacitor, LC and/or RLC circuit. The tuning element
may provide controlled tuning of the RF circuit system capacity, wherein the RF circuit
system includes individual electrical elements of the RF circuit and also currently treated
tissue of the patient under the influence of the provided RF waves. Tuning of the RF
circuit may be provided before and/or during the treatment. The tuning element may also
be called a transmatch.

[0293] The symmetrisation element SYM may convert the signal from unbalanced input
to balanced output. The SYM may be a balun and/or a balun transformer including
wound coaxial cable to balance signal between RF electrodes. The SYM element may
provide signal symmetrisation between the first and the second bipolar RF electrode e.g.
by creating A/2 phase shift of the RF signal guided through the coaxial cables to the first
and the second bipolar RF electrode.

[0294] The splitter may split the RF signal transferred/delivered in the RF circuit by a
coaxial cable. Divided signal may have the same phase of each divided signal part and/or
the divided signals may have constant phase shift from each other. For example, the
splitter may provide one part of the RF signal to a first RF electrode and second part of
the RF signal to a second RF electrode of a bipolar electrode. The splitter may be shared
for one two or more independent RF circuits or each RF circuit may have its own splitter.

[0295] An insulator may be combined with the splitter and/or may be located before
and/or after splitter with regard of transporting RF signal to the RF electrode. The
insulator may be electrical insulation of at least part of the RF circuit from the magnetic
circuit. The insulator may be used to minimize influence of the magnetic circuit to the RF
circuit.

[0296] The pre-match may be used in the devices using coaxial cables. The pre-match

may include a small coil, condenser and/or resistor.
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[0297] The RF electrode (RFE), acting as a treatment energy source, may include one or
more unipolar RF electrodes, one or more monopolar RF electrodes and/or one or more
pairs of bipolar RF electrodes.

[0298] The power source PS of the RF circuit, power amplifier PA, filter, SWR-+Power
meter, tuning, SYM, splitter, insulator and/or pre-match may be at least partially and/or
completely replaced by an HF generator supplying the rest of the circuit, including the
RF electrode, with a high frequency electric signal.

[0299] Figure 24 illustrates one of examples of the symmetrisation element SYM. Input
coaxial cable 130 provides electrical signal (e.g. RF signal) to the splitter 131 that may
split RF signal into two branches. The splitter 131 may also include an insulating
element, such as at least one, two, three or more serial connected capacitors creating
insulating length in a range of 4 mm to 100 mm, or 20 mm to 50 mm. The SYM may be
established or represented by the different length of the coaxial cables guided or leading
to pair of bipolar RF electrodes. The difference in length between coaxial cables 132 and
133 in location 11 may be in a range of 0.4 to 0.6, or 0.46 to 0.55 of the A, where A may be
wavelength of the guided RF signal in the coaxial cable 132 and/or coaxial cable 133.
The length of the coaxial cable 132 may be in arange of 1 cm to 5 m, 5 ¢cm to 90 cm or
10 cm to 50 cm. The length of the coaxial cables 132+135b may be in a range of A/4 +
10%, or £5%, or their multiples by positive integer. The length of the coaxial cable 133
may be in a range of 2 m to 12 m, or 2.2 m to 8 m. The length of the coaxial cable 133
may be in a range of /2 + 10%, or +5%, plus the length of cable 132. The length of the
coaxial cables 133+135a may be in a range of 3A/4 + 10%, or +5%. In a summary the
coaxial cables 132+135b are shifted in relation to the coaxial cables 133+135a of W2 +
10%, or £5%.This part of the SYM may cause phase shift 180° of the RF signal delivered
to one RF electrodes 101a and 101b. The RF electrodes 101a and 101b may be part of
one applicator or the RF electrode 101a may be part of first applicator and RF electrode
101b may be part of second applicator. A connector 134 may be used for connecting one
or more applicators to the main unit. The part [> may represent a connecting tube of the
applicator. The length of the coaxial cables 135a and 135b in this connecting tube may be
inarange of 1 mto 6 m, or of 1.1 m to 4 m or of /4 + 10% or +5%. A pairing element
136 may be conductive connection of the conductive shielding part of the coaxial cables
135a and 135b. The pairing element 136 may have a surface area in a range of 0.5 cm? to

100 cm?, 1 cm? to 80 cm? or 1,5 cm? to 50 cm?. The pairing element 136 may include
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material of height electric conductivity, such as copper, silver, gold, nickel, or aluminum,
wherein the impedance of the pairing element 136 may be near to zero. The pairing
element 136 or between pairing element and electrode may be placed a capacitor, resistor
and/or inductor.

The RF circuit and/or the magnetic circuit may be at least partially located in one
or more applicators. The wire connection between the applicator, an additional treatment
device and/or the main unit may be also considered as a part of the RF circuit and/or
magnetic circuit element because of the impedance, resistivity and/or length of the wire
connection. One or more electrical elements of the magnetic circuit shown in Figure 17,
RF circuit shown in Figure 18b and 18a may be dismissed, may be sorted in different
order and/or two or more electrical elements may create one individual combined
electrical element. Adjusting of the signal provided to the RF circuit may be at least
partially provided by or inside another different circuit of the treatment device e.g.:
magnetic circuit and/or other.

Figure 18a illustrates an exemplary schema 180 of electrical elements of
treatment device. The exemplary schema include two independent power sources
including power source for RF treatment (PSRF) and power source for magnetic
treatment (PSM) connected to one power network (PN). The PSRF may provide
electromagnetic signal to two independent treatment clusters for RF treatment RF A
and/or RF B. The PSM may provide electromagnetic signal to one or more clusters of
magnetic treatment HIFEM A and/or HIFEM B. One or more the power sources may be
also powering other parts of the treatment device, such as a human machine interface
(HMI), or the master unit, among others. Each magnetic circuit and/or RF circuit may
have its own control units (CUM A, CUM B and CURF A and CURF B) CURF A and
CUREF B may be control units of RF treatment cluster for RF treatment A (RF A) and
treatment cluster for RF treatment B (RF B).

Control units may include one or more PCBs or microprocessors. One or more
control units may communicate between each other and/or with the master unit that may
be selected as a master unit for other control units in master-slave communication. The
master unit may be the first or only control unit that communicates with the HMI. The
master unit may control units CUM A and CUM B. The master unit may be a control unit
including one or more PCBs and/or microprocessors. Master unit or control unit A (CUM

A) or control unit B (CUM B) may be coupled to human machine interface. Also, the
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master unit may be human machine interface HMI or be coupled to the human machine
interface HMI.

[0303] Figure 18a illustrates two parts of the treatment device, wherein the first part may
provide the RF treatment and the second part may provide the magnetic treatment. Two
parts of the treatment device may be insulated from each other. The treatment device may
include one or more insulated electrical elements and/or parts of the treatment device and
individual circuits from each other in a manner of shielding voltage barrier, distance
barrier and/or radiation barrier. Examples of insulated parts may be represented by a
dashed line in Figure 18a. It is also possible that individual electrical elements of the
treatment device may be insulated from at least one part of the treatment device.
Insulation of such parts and/or electrical elements may be provided by material of high
dielectric constant, by distance of individual parts and/or electrical elements, by system
of capacitors or resistors. Also, any shielding known from electronic, physics, by
aluminium boxes and/or by other manner may be used.

[0304] The RF treatment and/or magnetic treatment may be provided by at least one,
two, three, four or more treatment circuit (which may be located in the main unit) and/or
applicators wherein one treatment circuit may include RF cluster or magnetic cluster.
Each applicator A and B (AP A and AP B) may include at least one electrical element of
one, two or more treatment circuits. Each applicator may include at least one, two or
more different treatment energy sources, such as one or more RF electrodes providing the
RF treatment and one or more magnetic field generating devices providing the magnetic
treatment. As shown in Figure 18a, the treatment device may include first applicator (AP
A) and second applicator (AP B). The first applicator (AP A) may include first RF
electrode (RFE A) from first RF circuit and first magnetic field generating device
(MFGD A) from first magnetic circuit. The second applicator (AP B) may include second
RF electrode (RFE B) from second RF circuit and second magnetic field generating
device (MFGD B) from second magnetic circuit. In different example, first applicator
may include first magnetic field generating device and first pair of bipolar RF electrodes,
while second applicator may include second magnetic field generating device and second
pair of bipolar RF electrodes. Two applicators may be connected to main unit separately
and may be individually positioned to proximity of the body area before or during the

treatment, when they are coupled to the body area in contact with the body area.
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[0305] Figure 18a also illustrates other individual parts of the treatment device, such as
treatment cluster for RF treatment (RF A), treatment cluster for RF treatment (RF B),
treatment cluster for magnetic treatment HIFEM A, treatment cluster for magnetic
treatment HIFEM B in the magnetic circuit, power source for RF treatment (PSRF),
power source for magnetic treatment (PSM), applicator A (AP A), applicator B (AP B).
All parts, except the applicators, may be located in the main unit. Shown splitter,
symmetrisation element (SYM A), and symmetrisation element (SYM B) are parts of two
RF circuits. The splitter shown on Figure 18a may be common for the RF circuits. The
power source for RF treatment (PSRF) may include steady power source of RF circuit
(SPSRF), auxiliary power source of RF circuit (APS RF), power network filter PNFLT
and/or power unit (PU). Individual electrical elements may not be included with other
electrical elements in PSRF. The power source for magnetic treatment (PSM) may
include auxiliary power source A (APS A), auxiliary power source B (APS B), steady
power source of magnetic circuit (SPSM), power pump (PP), board power source A (BPS
A) and/or board power source B (BPS B). Individual electrical elements may not be
included with other electrical elements in PSM. Treatment cluster for magnetic treatment
HIFEM A of the magnetic circuit may include control unit A (CUM A), energy storage
device A (ESD A), switch A (SW A), safety element (SE) and/or pulse filter (PF).
Treatment cluster for magnetic treatment HIFEM B of the magnetic circuit may include
control unit B (CUM B), energy storage device B (ESD A) and/or switch B (SW A).
Although not shown on Figure 18a, the treatment cluster for magnetic treatment HIFEM
B may also include pulse filter (PF) and/or safety element (SE). Individual electrical
elements may be insulated from each other. However, individual electrical elements
and/or circuit parts may be merged and/or shared with other circuit parts. As an example,
one control unit may be at least partially shared with two or more RF circuits and/or
magnetic circuits, and one control unit may regulate power or power network or power
source providing power for the RF circuit and also for the magnetic circuit. Another
example may be at least one auxiliary power source and/or steady power source shared
with at least two RF and/or magnetic circuits.

[0306] Treatment cluster for magnetic treatment HIFEM A may provide magnetic
treatment independently on treatment cluster for magnetic treatment HIFEM B.
Alternatively, the treatment device may include just one treatment cluster for magnetic

treatment HIFEM or the treatment device may include two or more individual treatment
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clusters for magnetic treatment HIFEM, wherein some of the treatment cluster for
magnetic treatment HIFEM may share individual electrical elements such as a control
unit, energy storage device, pulse filter and/or other.

[0307] As shown in Figure 18a, the treatment cluster for magnetic treatment HIFEM, e.g.
HIFEM A, may include the control unit, e.g. CUM A. The control unit, e.g. CUM A, may
control a charging and/or discharging of the energy storage device, e.g. ESD A,
processing feedback information and/or adjusting parameters of individual electrical
elements and/or treatment clusters for magnetic treatment HIFEM. In addition, the
control unit (e.g. CUM A) may control adjusting parameters or operation of electrical
elements, e.g. BPS A from circuit part PSM, switch, PF, ESD A from the treatment
cluster for magnetic treatment HIFEM A and/or processing information from the sensors
in the applicator AP A and/or AP B. The control unit (e.g. CUM A) may also
communicate with another one or more magnetic and/or RF circuits and/or including
master unit. The power source PSM, the energy storage device ESD and/or the switch
SW may be at least partially regulated by the control unit of the magnetic circuit, e.g.
CUM A. The control unit (e.g. CUM A) or master unit and/or one or more individual
electrical elements of the circuit may be regulated by any other electrical element based
on mutual communication between them. The master unit may be able to adjust treatment
parameters of the magnetic treatment and/or the RF treatment based on feedback
information provided from the sensors and/or based on communication with other control
units, e.g. the master unit. One control unit CUM or CURF may regulate independently
one or more circuits providing magnetic and/or RF treatment. At least one control unit
may use peer-to-peer communication and/or master-slave communication with other
control units (e.g. CUM A may be slave control unit of the master unit).

[0308] The treatment device may include one, two, three or more ESD, wherein each
ESD may include one, two, three or more capacitors. One ESD may provide energy to
one, two, three or more treatment energy sources, such as magnetic field generating
devices providing magnetic treatment. Each coil may be coupled to its own respective
ESD or more than one ESD. The ESD may include one or more other electrical elements
such as a safety element SE, such as a voltage sensor, a high voltage indicator, and/or
discharging resistors, as shown in Figure 18a. The voltage sensor and the high voltage
indicator may provide feedback information to the switch SW and/or to control unit, e.g.,

CUM A. The discharging resistor as part of the SE may provide discharging of at least
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one capacitor in case of hazardous situation. Discharging of one or more ESD may be
controlled by the control unit e.g. CUM A or CUM B. The signal provided from the
energy storage device ESD through the switch SW to the magnetic field generating
device may be modified by a pulse filter (PF). The PF may be part of the switch SW
and/or may be positioned between the switch SW and the magnetic field generating
device, e.g., MFGD A. The PF may suppress switching voltage ripples created by the
switch during discharging of the ESD. The proposed circuit may repetitively switch
on/off the switch SW and discharge the energy storage device ESD to the magnetic field
generating device, e.g. the MGFD A in order to generate the time-varying magnetic field.
As shown in Figure 18a, one or more electrical elements of the magnetic circuit and/or
RF circuit may be omitted and/or combined to another. For example, one or more
individual electrical elements of PSRF and/or PSM may be combined to one, but
independency of individual circuits may be decreased. Also electrical elements the PF,
the SE and/or other may be independent electrical element. Also individual treatment
circuits, e.g. RF circuits, may be different from each other as can be seen in Figures 18a
and 18b, wherein electrical elements, such as a filter, a SWR+Power meter, a tuning, a
splitter, an insulator, a SYM and/or a pre-match may be dismissed and/or combined to
one. Dismissing and/or combining of individual electrical elements may results in
decreased efficiency of energy transfer to patients body without tuning, higher energy
loss because of absence the SYM, pre-match and/or tuning, malfunctioning of signal
adjusting in the circuit and incorrect feedback information without the SWR+Power
meter, the splitter and the insulator and/or the treatment device may be dangerous to
patient without the filter, the SWR+Power meter, the SYM and/or the tuning element.
[0309] Control units CUM A and CUM B may serve as slaves of the master unit which
may command both control units CUM A and CUM B to discharge the electrical current
to respective magnetic field generating devices (e.g. MFGD A and MFGD B). Therefore,
the control of each control unit CUM A and CUM B is independent. Alternatively, CUM
B may be slave of the CUM A, while CUM A itself may be slave of master unit.
Therefore, when master unit commands the CUM A to discharge electrical current into
the magnetic field generating device (e.g. MFGD A), the CUM A may command the
CUM B to discharge electrical current to another magnetic field generating device (e.g.
MFGD B) positioned in different applicator. In another alternative, additional control unit

may be positioned between master unit and control units CUM A and CUM B, wherein
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such additional control unit may provide e.g. timing of discharges. By both these
approaches, the pulses of magnetic field may be applied synchronously or
simultaneously.

[0310] When the treatment device includes more than one magnetic field generating
device and method of treatment include using more than one magnetic field generating
device (e.g., a coil), each coil may be connected to respective magnetic circuit. However,
one coil may be connected to plurality of magnetic circuits. Also, the power source PSM
may be used for at least two magnetic field generating devices.

[0311] The power source, e.g. PSM and/or PSRF may provide an electric energy to at
least one or at least one individual electrical element of RF circuit, magnetic circuit,
and/or to other part of the treatment device e.g. to the master unit, HMI, energy storage
device (e.g. ESD A and/or ESD B), to control unit (e.g. CUM A and/or CUM B) and/or
to the switch (eg. SW A or SW B). The power source may include one or more elements
transforming electric energy from the power network connection PN as illustrated in
Figure 18a. Several individual electrical elements of the power source, of the RF circuit
and/or magnetic circuit may be constructed as one common electrical element and do not
have to be constructed as individual electrical elements as illustrated in Figure 18a. Each
RF and/or magnetic circuit may have its own power source and/or at least one electrical
element of the power source powering just one of the RF and/or the magnetic circuit.
Also, at least part of one power source may be powering at least two different circuits
before and/or during at least part of the treatment. The power source may include one or
more parts shared with individual electrical circuits that may be at least partially
electrically isolated from each other.

[0312] One or more electrical elements of the power source for RF treatment (e.g. a
steady power source of magnetic circuit (SPSM), an auxiliary power sources APS A
and/or APS B, a power pump PP, board power supply BPS A and/or BPS B) may provide
electric energy to individual electrical elements of the RF circuit and/or magnetic circuit
directly and/or indirectly. Directly provided electric energy is provided through
conductive connection between two electrical elements wherein no other electrical
element of the circuit is in serial connection between directly powered electrical
elements. Insulating and/or other electrical elements of the circuits such as resistors,
insulating capacitors and the like may be not considered to be an electrical element.

Indirectly powered electrical elements may be powered by one or more other elements
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providing electric energy through any other element that may change parameters of
provide electric energy, such as current value, frequency, phase, amplitude and/or other.

[0313] The power source PSM illustrated in Figure 18a in more detail may include
connection to a power network PN. The PN may provide filtering and/or other adjustment
of an input electric signal from the power network, such as the frequency and current
value. The PN may also be used as an insulating element creating a barrier between the
treatment device and the power network. The PN may include a one or more of
capacitors, resistors and/or filters filtering signal returning from the treatment device The
PN may include a plug or connection to a plug. The PN may be coupled to a plug or
power grid. The PSM may include one or more steady power source (e.g. steady power
source of magnetic circuit SPSM), auxiliary power sources (e.g. APS A and/or APS B),
one or more power pumps PP; and/or one or more board power sources (e.g. BPS A
and/or BPS B). As illustrated in Figure 18a, the treatment device may include at least two
electrically insulated magnetic and/or RF circuits that may be controlled at least partially
independently, e.g. intensity of generated magnetic field by the magnetic field generating
devices MFGD A and the MFGD B connected to treatment clusters for magnetic
treatment HIFEM A and HIFEM B may be different. Steady power source (SPSM) may
provide steady output voltage under different power network conditions. Steady power
source SPSM may be connected to the auxiliary power source (e.g. APS A and/or APS
B). Two auxiliary power sources may be combined and create one electrical element.
Steady output voltage produced by steady power source and/or by auxiliary power source
may be in a range of 1 V to 1000 V, or 20 V to 140 V, or 50 V to 700 V, or 120 V, to 500
V,or240 Vto 450 V.

[0314] One or more auxiliary power sources may be powering one or more control units
of the individual circuits. APS may be also powering one or more board power source
BPS, e.g. BPS A and/or BPS B. APS may be also powering master unit HMI and/or other
elements of the treatment device. Because of APS, at least one control unit and/or master
unit may provide processing/adjusting of the electric signal in RF and/or magnet circuit
precisely, independently and/or also individual electrical element of the treatment device
may be protected from the overload. The board power supply (e.g. element BPS A and/or
BPS B) may be used as a source of electric energy for at least one element of magnetic
circuit (e.g. energy storage device ESD A and/or B). Alternatively, one or more elements

of the power source PSM may be combined and/or dismissed.
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[0315] The power source may serve as high voltage generator providing voltage to a
magnetic circuit and/or RF circuit. The voltage provided by power source may be in a
range from 500 V to 50 kV, or from 700 V to 5 kV, or from 700 V to 3 kV, or from 1 kV
to 1.8 kV. The power source is able to deliver a sufficient amount of electrical energy to
each circuit, such as to any electrical element (e.g. the energy storage device ESD A) and
to the magnetic field generating device (e.g. MFGD A). The magnetic field generating
device may repeatedly generate a time-varying magnetic field with parameters sufficient
to cause muscle contraction.

[0316] According to Figure 18a, RF circuits have their own power source PSRF that may
be at least partially different from the PSM. The PSRF may include element electrical
PNFLT suppressing electromagnetic emission from the internal parts of the PN and/or
from the any part of the RF circuit. Electrical element PNFLT may represent power
network filter. However, PNFLT may be also part of the PN. The PSRF may include
SPSRF providing steady output voltage under different power network conditions to
auxiliary power source of a RF circuit APS RF, control unit of the RF circuit, a power
unit PU and/or other electrical elements using direct current supply. As further illustrated
in Figure 18a, APS RF may include its own mechanism transforming alternating current
to direct current independently to SPSRF. The APS RF may be able to power control unit
of the treatment cluster for RF treatment RF A and/or master unit while SPSRF may
independently power control unit of the treatment cluster for RF treatment RF B. The
power unit PU of the RF circuit may be powering one or more RF circuits or at least one
electrical element of the RF circuit , such as power amplifiers and/or other electrical
elements of the treatment cluster for RF treatment RF A and/or treatment cluster for RF
treatment RF B creating and/or adjusting high frequency signal.

[0317] At least one electrical element described as PSM, PSRF, APS, SPSM and/or
SPSRF may be shared by at least one RF circuit and magnetic circuit.

[0318] Control units CURF may work as slave of the master unit, which may command
CUREF to provide RF signal through RF circuit to RF electrode. In case of two control
units CURF both control units work as slaves of the master unit which may command
both control units CURF to provide RF signal to respective RF electrodes Therefore, the
control of each control unit from possible plurality of CURF independent. Alternatively,
first CURF may be slave of second CURF, while first CURF itself may be slave of

master unit. Therefore, when master unit commands the first CURF to discharge
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electrical current into the first RF electrode, the first CURF may command the second
CUREF to discharge electrical current to second RF electrode positioned in different
applicator. In another alternative, additional control unit may be positioned between
master unit and plurality of control units CURF, wherein such additional control unit may
provide e.g. timing of discharges. By both these principles, the pulses of RF field may be
applied continuously or in pulsed manned.

[0319] Treatment clusters for magnetic HIFEM A and HIFEM B shown in Figures 17,
18a and 18b may be controlled through one or more sliders or scrollers related to HMI
parts marked as HIFEM A and HIFEM B 718 shown on Figure 7. Through related
intensity scrollers, intensity bars and/or intensity sliders shown on human machine
interface HMI, the user may control or adjust speed of operation of one or more electrical
elements of treatment clusters for magnetic energy HIFEM A and/or HIFEM B.

[0320] Also, treatment cluster for RF treatment RF A and treatment cluster for RF
treatment RF B shown in Figures 17, 18a and 18b may be controlled through sliders, bars
or intensity scrollers related to HMI parts marked as RF A and RF B 712 shown on
Figure 7. Through related intensity scrollers, intensity bars and/or intensity sliders shown
on human machine interface HMI, the user may control or adjust speed of operation of
one or more electrical elements of treatment clusters for RF treatment RF A and/or RF B.
Also, by using the related intensity scrollers, intensity bars and/or intensity sliders the
user may control or adjust speed of electrical signal transmission through or between one
or more electrical elements of treatment clusters for RF treatment RF A or RF B.

[0321] The treatment device may include two or more applicator, each applicator may
include one magnetic field generating device and one or two RF electrodes. Inductance of
first magnetic field generating device positioned in first applicator may be identical as
inductance of second magnetic field generating device positioned in the second
applicator. Also, number of turns, winding area and/or area without winding of the first
magnetic field generating device in the first applicator may be identical as number of
turns, winding area and/or area without winding of the second magnetic field generating
device in the second applicator. The first magnetic field generating device in the first
applicator may provide identical magnetic field as the second magnetic field generating
device in the second applicator. The identical magnetic fields provided by plurality of
magnetic field generating devices during same or another treatment sessions may have

same treatment parameters e.g. number of pulses in train, number of pulses in burst, same
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amplitude of magnetic flux density of impulses, same shape of envelope or other.
However, reasonable deviation e.g. from amplitude of magnetic flux density may be
tolerated in the identical magnetic field. The deviation of amplitudes of magnetic flux
density or average magnetic flux density as measured by fluxmeter or oscilloscope may
be in the range of 0.1 % to 10 % or 0.1 % to 5 %.

[0322] Alternatively, the inductance of magnetic field generating devices in both
applicator may be different. Also, magnetic fields provided by plurality of magnetic field
magnetic devices during the same or another treatment sessions may have different
treatment parameters.

[0323] When the treatment device has two or more applicators, each applicator may
include one magnetic field generating device and one or two RF electrodes. The size or
area of one RF electrode positioned in first applicator may be identical to another RF
electrode positions in the second applicator. First applicator and second applicator may
provide identical RF fields provided during same or another treatment sessions, wherein
identical RF fields may have same treatment parameters e.g. wavelength, phase, time
duration and intensity of RF field.

[0324] Alternatively, the size of area of RF electrodes in both applicator may be
different. Also, magnetic fields provided by plurality of magnetic field generating devices
during the same or another treatment sessions may have different treatment parameters.

[0325] Figure 19 shows exemplary composition of magnetic field (e.g. time-varying
magnetic field) provided by the magnetic field generating device. Also, the Figure 19
may show also composition of RF field. Therefore, especially in description of Figure 19,
the term “impulse” may refer to “magnetic impulse” or “RF impulse”. Similarly, the term
“pulse” may refer to “magnetic pulse” or “RF pulse”. Also, term “train” may refer to
“magnetic train”. Term “magnetic train” may include train of magnetic pulses wherein
the train of magnetic pulses may be understood as plurality of magnetic subsequent
pulses wherein one pulse follows another. As the magnetic pulse may include one
magnetic impulse, the term “magnetic train” may include also train of magnetic impulses.
The term “burst” may refer to “magnetic burst”.

[0326] As shown in Figure 19, an impulse may refer to a time period of applied treatment
energy (e.g. magnetic field) with sufficient intensity to cause at least partial treatment
effect, such as an at least partial muscle contraction, muscle contraction, change of

temperature of the biological structure and/or nerve stimulation. The magnetic impulse
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may include one biphasic shape as shown on Figure 19. The magnetic impulse may
include amplitude of magnetic flux density.

[0327] A magnetic pulse may refer to a time period including impulse and passive time
period of the pulse. The magnetic pulse may refer to a time period of one magnetic
impulse and passive time period, i.e. time duration between two impulses from rise/fall
edge to subsequent of following rise/fall edge. The passive time duration of a pulse may
include either applying no treatment energy to the patient’s body and/or application of the
treatment energy insufficient to cause at least a partial treatment effect due to insufficient
treatment energy intensity (e.g. magnetic flux density) and/or frequency of delivered
treatment energy. Such time period may be called pulse duration. As shown on Figure 19,
each pulse may include one biphasic lasting for a time period called an impulse duration.
Alternatively, the impulses or pulses may be monophasic.

[0328] As further shown on Figure 19, the plurality of pulses may form the train. The
train may refer to a plurality of pulses, wherein one train may comprise at least two
pulses wherein pulses follow one by another. Train may last time period lasting T1
shown in Figure 19.

[0329] The magnetic train may include plurality of magnetic pulses in the range of 2
magnetic pulses to 200 000 magnetic pulses or 2 magnetic pulses to 150 000 magnetic
pulses or 2 magnetic pulses to 100 000 magnetic pulses. Magnetic train may cause
multiple at least partial muscle contractions or muscle contractions followed one by one,
at least one incomplete tetanus muscle contraction, at least one supramaximal contraction
or at least one complete tetanus muscle contraction. During application of one train,
magnetic field may provide one muscle contraction followed by muscle relaxation. The
muscle relaxation may be followed by another muscle contraction during the application
of one train. During one train, the muscle work cycle (which may include muscle
contraction followed by muscle relaxation) may be repeated at least twice, three, four or
more times.

[0330] The burst may refer to one train provided during time period T1 and a time period
T2 which may represent a time period when no treatment effect is caused. The time
period T2 may be a time period providing passive treatment where no treatment energy is
applied to a patient’s body and/or applied treatment energy is insufficient to cause the
treatment effect. The time period T3 shown in Figure 19 may represent the time duration

of the burst.
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[0331] The magnetic train of a time-varying magnetic field may be followed by a static
magnetic field and/or the magnetic train may be followed by a time-varying magnetic
field of frequency and/or magnetic flux density insufficient to cause at least a partial
muscle contraction or muscle contraction. For example, the burst may provide at least
one at least partial muscle contraction followed by no muscle contraction. In another
example, the burst provide to at least one muscle contraction followed by no muscle
contraction. The treatment may include a number of magnetic bursts in a range of 15 to
25,000, or in a range of 40 to 10,000, or in a range of 75 to 2,500, or in a range of 150 to
1,500, or in a range of 300 to 750 or up 100,000. The repetition rate in the subsequent
bursts may incrementally increase/decrease with an increment of 1 to 200 Hz, or of 2 to
20 Hz, or of 5 Hz to 15 Hz, or more than 5 Hz. Alternatively, the amplitude of magnetic
flux density may vary in the subsequent bursts, such as incrementally increase/decrease
with an increment of at least 1 %, 2 %, or 5 % or more of the previous pulse frequency.
During application of one burst, magnetic field may provide one muscle contraction
followed by muscle relaxation. The muscle relaxation may be followed by another
muscle contraction during the application of same burst. During one burst, the muscle
work cycle (which may include muscle contraction followed by muscle relaxation) may
be repeated at least twice, three, four or more times.

[0332] Also, a treatment duty cycle may be associated with an application of a pulsed
treatment energy of the magnetic field as illustrated in Figure 19. The treatment duty
cycle may refer to a ratio between time of active treatment T1 and sum of time of an
active and a passive treatment during one cycle Ts.

[0333] An exemplary treatment duty cycle is illustrated in Figure 19. Duty cycle of 10 %
means that T1 of active treatment last 2 s and passive treatment T2 last 18 s. In this
exemplary treatment the period including active and passive treatment period T3 lasts 20
seconds. The treatment duty cycle may be defined as a ratio between T1 and T3. The
treatment duty cycle may be in a range from 1:100 (which means 1 %) to 24:25 (which
means 96 %) or 1:50 (which means 2 %) to 4:6 (which means 67 %) or 1:50 (which
means 2 %) to 1:2 (which means 50 %) or 1:50 to 1:3 (which means 33 %) or 1:50
(which means 2 %) to 1:4 (which means 25 %) or 1:20 (which means 5 %) to 1:8 (which
means 12.5 %) or 1:100 (which means 1 %) to 1:8 (which means 12.5 %) or at least 1:4

(which means at least 25 %).
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An exemplary application of a burst repetition rate of 4 Hz may be the time-
varying magnetic field applied to the patient with a repetition rate of 200 Hz and with a
treatment duty cycle of 50 % in trains lasting 125 ms, i.e. each train includes 25 pulses.
An alternative exemplary application of a burst repetition rate of 6 bursts per minute may
be the time-varying magnetic field applied to the patient with a repetition rate of 1 Hz and
with a treatment duty cycle of 30 % in trains lasting 3 s; i.e., each train includes 3 pulses.

The Figure 19 may also show exemplary composition of magnetic component
provided by the RF electrode.

When the treatment device uses plurality of applicators (e.g. two), each applicator
may include one magnetic field generating device. As each magnetic field generating
device may provide one respective magnetic field, the plurality of applicators may
include different magnetic fields. In that case the amplitude of magnetic flux density of
magnetic impulses or pulses may be same or different, as specified by user through HMI
and/or by one or more control units.

The impulses of one magnetic field provided by one magnetic field generating
device (e.g. magnetic coil) may be generated and applied synchronously as the impulses
of another magnetic field provided by another magnetic field generating device. During
treatment session with the treatment device including two magnetic field generating
device, the impulses of one magnetic field provided by one magnetic field generating
device may be generated synchronously with the impulses of second magnetic field
provided by second magnetic field generating device. Synchronous generation may
include simultaneous generation.

The synchronous generation of magnetic impulses may be provided by
synchronous operation of switches, energy storage devices, magnetic field generating
devices and/or other electrical elements of the plurality of magnetic treatment circuit.
However, the synchronous operation of electrical elements of magnetic treatment circuit
may be commanded, adjusted or controlled by user through HMI, master unit and/or
more control unit.

The Figure 27a shows simultaneous type of synchronous generation of magnetic
impulses on two exemplary magnetic field generating devices. The magnetic field
generating device A (MFGD A) may generate first magnetic field including plurality of
biphasic magnetic impulses 271a. The magnetic field generating device B (MFGD B)

may generate second magnetic field including plurality of magnetic impulses 271b. The
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magnetic impulses of both magnetic fields are generated during the impulse duration 272
of the magnetic impulses 271a of the first magnetic field. Also, the impulse of both
magnetic fields are generated within the pulse duration 273 of the first magnetic field.
Simultaneous generation of magnetic field means that the magnetic impulse 271a of the
first time-varying magnetic field is generated at the same the time as the magnetic
impulse 271b of the second time-varying magnetic field.

[0340] The synchronous generation of magnetic fields may include generating a first
pulse of the first time-varying magnetic field such that the first pulse lasts for a time
period, wherein the time period lasts from a beginning of a first impulse of the first time-
varying magnetic field to a beginning of a next consecutive impulse of the first time-
varying magnetic field and generating a second pulse of the second time-varying
magnetic field by the second magnetic field generating device such that the second pulse
lasts from a beginning of a first impulse of the second time-varying magnetic field to a
beginning of a next consecutive impulse of the second time-varying magnetic field.
Synchronous generation of magnetic field means that the first impulse of the second
time-varying magnetic field is generated during the time period of the first pulse.

[0341] Figure 27b shows an example of synchronous generation of magnetic impulses.
The magnetic field generating device A (MFGD A) may generate first magnetic field
including plurality of biphasic magnetic impulses 271a. The magnetic field generating
device B (MFGD B) may generate second magnetic field including plurality of magnetic
impulses 271b. The magnetic impulses 271b of second magnetic field may be generated
during the pulse duration 273 of pulse of the first magnetic field, but outside of impulse
duration 272 of impulse of first magnetic field.

[0342] Figure 27¢ shows another example of synchronous generation of magnetic
impulses. The magnetic field generating device A (MFGD A) may generate first
magnetic field including plurality of biphasic magnetic impulses 271a. The magnetic
field generating device B (MFGD B) may generate second magnetic field including
plurality of magnetic impulses 271b. The magnetic impulse 271b of second magnetic
field may be generated during the pulse duration 273 of pulse of the first magnetic field.
Also, the magnetic impulse 271b of second magnetic field may be generated during the
impulse duration 272 of pulse of the first magnetic field. The beginning of the magnetic

impulse 271b of second magnetic field may be distanced from the beginning of the
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impulse 271a of the first magnetic field by a time period called impulse shift 274. The
impulse shift may be in a range of 5 1 to 10 ms or 5 ps to 1000 ps or 1 us to 800 ps.

[0343] Figure 27d shows still another example of synchronous generation of magnetic
impulses. The magnetic field generating device A (MFGD A) may generate first
magnetic field including plurality of biphasic magnetic impulses 271a. The magnetic
field generating device B (MFGD B) may generate second magnetic field including
plurality of magnetic impulses 271b. The magnetic impulse 271b of second magnetic
field may be generated within the pulse duration 273 of the pulse of the first magnetic
field. The magnetic impulse 271b of second magnetic field may be generated outside of
impulse duration 272 of the impulse of the first magnetic field. The beginning of the
magnetic impulse 271b of second magnetic field may be distanced from the end of the
magnetic impulse 271a of the first magnetic field by a time period called impulse
distance period 275. The impulse distance period may last in a range of 5 1 to 10 ms or 5
ps to 1000 ps or 1 ps to 800 us.

[0344] Beside synchronous generation, the magnetic impulses of plurality of magnetic
fields may be generated separately. Separated generation of magnetic impulses of
magnetic fields may include generation of impulses of one magnetic field are generated
outside of pulse duration of another magnetic field.

[0345] Figure 27e shows example of separate generation of magnetic impulses. The
magnetic field generating device A may generate first magnetic field including train of
biphasic magnetic impulses 271a having impulse duration 272a. Each magnetic impulse
271a1s part of a pulse having pulse duration 273a. The impulse duration 272a of first
magnetic field may be part of pulse duration 273a of first magnetic field. The train of first
magnetic field may have train duration 276a. The magnetic field generating device B may
another magnetic field including another train of plurality of magnetic impulses 271b
having impulse duration 272b. Each magnetic impulse 271b is part of a pulse having
pulse duration 273b. The impulse duration 272b of second magnetic field may be part of
pulse duration 273b of second magnetic field. The train of second magnetic field may
have train duration 276b. The train having train duration 276a is generated by magnetic
field generating device A in different time than train having train duration 276b is
generated by magnetic field generating device B. Both train may be separated by

separation period 277 may be in the range of 1 ms to 30 s. During separation period 277,
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no magnetic field generating device may be active meaning that the energy storage
device providing current pulses may not store any energy.

[0346] All examples of synchronous or separated generation of magnetic impulses may
be applied during one treatment session. Also, the impulse shift and/or impulse distance
period may be calculated for any magnetic impulse 271b of second or another magnetic
field, which may be positioned according to any example given by Figures 27B-27E. The
impulse shift and/or impulse distance period may be measured and calculated from
oscilloscope measurement. The synchronous generation of magnetic impulses may lead
and be extrapolated to synchronous generation of magnetic pulses and/or trains by two or
more magnetic field generating devices. Similarly, the separated generation of magnetic
impulses may lead and be extrapolated to synchronous generation of magnetic pulses
and/or trains by two or more magnetic field generating devices.

[0347] The adjustment or control provided by master unit and/or one or more control
units may be used for creation or shaping of magnetic envelope or RF envelope. For
example, the magnetic impulses or RF impulses may be modulated in amplitude of each
impulse or plurality of impulses to enable assembly of various envelopes. Similarly, the
amplitude of RF energy may be modulated in amplitude to assemble various envelopes.
The master unit and/or one or more control units may be configured to provide the
assembly of one or more envelopes described herein. Differently shaped magnetic
envelopes and/or RF envelopes (referred herein also as envelopes) may be differently
perceived by the patient. The envelope (or all envelopes as shown on Figures of this
application may be fitted curve through amplitude of magnetic flux density of impulses,
pulses or trains and/or amplitudes of power output of RF impulses of RF waves.

[0348] The envelope may be a magnetic envelope formed from magnetic impulses. The
magnetic envelope formed from impulses may include plurality of impulses, e.g. at least
two, three, four or more subsequent magnetic impulses. The subsequent magnetic
impulses such magnetic envelope may follow each other. In case of such envelope, the
envelope duration may begin by first impulse and end with the last impulse of the
plurality of impulses. The envelope may include one train of magnetic impulses. The
envelope may be a fitted curve through amplitudes of magnetic flux density of impulses.
The envelope formed by magnetic impulses may therefore define train shape according to
modulation in magnetic flux density, repetition rate and/or impulse duration of magnetic

impulses. Accordingly, the envelope may be an RF envelope formed by RF impulses and
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their modulation of envelope, repetition rate or impulse duration of RF impulse of RF
wave.

[0349] The envelope may be a magnetic envelope formed by magnetic pulses. The
magnetic envelope formed by pulses may include plurality of pulses (e.g. at least two,
three, four or more subsequent magnetic pulses), wherein pulses follow each other
without any missing pulse. In such case, the envelope duration may begin by impulse of
first pulse and end with a passive time duration of last impulse the plurality of pulses.
The envelope formed by magnetic pulses may therefore define train shape in according to
modulation in magnetic flux density, repetition rate and/or impulse duration. The
envelope may include one train of magnetic pulses. The train consists of magnetic pulses
in a pattern that repeats at least two times during the protocol. The magnetic envelope
may be a fitted curve through amplitudes of magnetic flux density of pulses.

[0350] The envelope may be a magnetic envelope formed from magnetic trains. The
magnetic envelope formed from trains may include plurality of trains (e.g. at least two,
three, four or more subsequent magnetic trains), wherein trains follow each other with
time duration between the train. In such case, the envelope duration may begin by
impulse of first pulse of the first train and end with a passive time duration of the
plurality of pulses. The plurality of trains in one envelope may be separated by missing
pulses including impulses. The number of missing pulses may be in a range of 1 to 20 or
1 to 10.

[0351] The envelope may be modulated on various offset values of magnetic flux
density. The offset value may be in the range of 0.01 Tto1 Tor0.1to 1 T or 0.2 t0 0.9
T. The offset value may correspond to non-zero value of magnetic flux density.

[0352] During one treatment session, treatment device may apply various number of
envelopes. Two or more envelopes of magnetic field may be combined to create possible
resulting shape.

[0353] In examples mentioned above, the envelope may begin by first impulse. Further,
the envelope continue through duration of first respective pulse including first impulse.
Further, the envelope may end with a passive time duration of last pulse, wherein the last
pulse may follow the first pulse. This option is shown on following figures showing
exemplary shapes of envelope of magnetic pulses. As shown on following figures, the

shape of envelope may be provided by modulation of magnetic flux density. The shape of
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RF envelope may be provided by modulation of amplitude of power or impulses of RF
waves.

[0354] Figure 28 is an exemplary illustration of an increasing envelope 281 formed from
magnetic impulses 282, wherein one magnetic impulse 282 is followed by one passive
time period of the magnetic pulse. Amplitude of magnetic flux density of subsequent
impulses in the increasing envelope is increasing. The amplitude of magnetic flux density
of one impulse is higher than amplitude of magnetic flux density of preceding impulse.
Similarly, the amplitude of magnetic flux density of second impulse is higher than
amplitude of magnetic flux density of the first impulse. The increasing amplitude may be
used for muscle preparation. The envelope duration 283 of the increasing envelope 281
begins from first impulse of the first pulse to end of the passive time duration of last
pulse. Similarly, the amplitude of RF waves may be modulated in amplitude to assemble
increasing envelope 281.

[0355] Figure 29 is an exemplary illustration of a decreasing envelope 291 formed from
magnetic impulses 292. Amplitude of magnetic flux density of subsequent impulses in
the decreasing envelope is decreasing. The amplitude of magnetic flux density of one
impulse is lower than amplitude of magnetic flux density of preceding impulse. Similarly,
the amplitude of magnetic flux density of second impulse is lower than amplitude of
magnetic flux density of the first impulse. The envelope duration 293 of the decreasing
envelope 291 begins from first impulse of the first pulse to end of the passive time
duration of last pulse. Similarly, the amplitude of RF waves may be modulated in
amplitude to assemble decreasing envelope 291.

[0356] Figure 30 is an exemplary illustration of a rectangular envelope 302 formed from
magnetic impulses 303. Amplitude of magnetic flux density of impulses in the
rectangular envelope may be constant. However, the amplitude of magnetic flux density
of subsequent impulses may oscillate around predetermined value of amplitude of
magnetic flux density in range of 0.01 % to 5 %. The amplitude of magnetic flux density
of first impulse may be identical as the amplitude of magnetic flux density of the second
impulse, wherein the second impulse follows the first impulse. The envelope duration
304 of the rectangular envelope 302 begins from first impulse of the first pulse to end of
the passive time duration of last pulse. The rectangular envelope may be used for inducing
of muscle contraction or muscle twitches. Similarly, the amplitude of RF waves may be

modulated in amplitude to assemble rectangular envelope 302.
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[0357] Figure 31 is an exemplary illustration of a combined envelope 311, which may be
hypothetically seen as combination of increasing envelope and rectangular envelope.
Combined envelope 311 includes magnetic impulses 312. Amplitude of magnetic flux
density of impulses in the combined envelope may be increasing for in a range of 1 % to
95% or 5 % to 90 % or 10 % to 80 % of the time duration of the whole combined
envelope. The amplitude of magnetic flux density of subsequent impulses in the
rectangular part of the combined envelope may oscillate around predetermined value of
amplitude of magnetic flux density in range of 0.01 % to 5 %. The envelope duration 313
of the combined envelope 311 begins from first impulse of the first pulse to end of the
passive time duration of last pulse. The combined envelope as shown on Figure 31 may
be used for preparation of muscle and inducing of muscle contraction or muscle twitches.
Similarly, the amplitude of RF waves may be modulated in amplitude to assemble
envelope 311.

[0358] Figure 32 is an exemplary illustration of a combined envelope 321, which may be
hypothetically seen as combination of rectangular envelope and decreasing envelope.
Combined envelope 321 includes magnetic impulses 322. Amplitude of magnetic flux
density of impulses in the combined envelope may be decreasing for in a range of 1 % to
95% or 5 % to 90 % or 10 % to 80 % of the time duration of the whole combined
envelope. The amplitude of magnetic flux density of subsequent impulses in the
rectangular part of the combined envelope may oscillate around predetermined value of
amplitude of magnetic flux density in range of 0.01 % to 5 %. The envelope duration 323
of the combined envelope 321 begins from first impulse of the first pulse to end of the
passive time duration of last pulse. The combined envelope as shown on Figure 32 may
be used for inducing of muscle contraction or muscle twitches and subsequent end of the
muscle stimulation. Similarly, the amplitude of RF waves may be modulated in amplitude
to assemble combined envelope 321.

[0359] Figure 33 is an exemplary illustration of triangular envelope 331, which can be
understood as a combination of the increasing envelope immediately followed by the
decreasing envelope. Triangular envelope 331 may include magnetic impulses 332. The
triangular shape of the envelope may not be symmetrical. Also, the straightness of one or
more lines of the triangular shape may be interrupted by another type of envelope
mentioned herein, e.g. rectangular envelope. One triangular envelope may closely follow

another triangular envelope or be joined to another triangular envelope. By joining two
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triangular envelopes, the resulting envelope may have the saw-tooth shape. The envelope
duration 333 of the triangular envelope 331 begins from first impulse of the first pulse to
end of the passive time duration of last pulse. Similarly, the amplitude of RF waves may
be modulated in amplitude to assemble triangular envelope 331.

[0360] Figure 34 is an exemplary illustration of a trapezoidal envelope 341. The
trapezoidal envelope 341 may include magnetic impulses 342. The trapezoidal envelope
may include increasing (rising) time period Tr, hold time period Tu and decreasing (fall)
time period Tr. During increasing time period, the amplitude of magnetic flux density of
subsequent impulses is increasing. Further, during increasing time period the amplitude
of magnetic flux density of one impulse is higher than amplitude of magnetic flux density
of preceding impulse. During hold time period, the amplitude of magnetic flux density of
subsequent impulses may oscillate around predetermined value of amplitude of magnetic
flux density in range of 0.01 % to 5 %. During decreasing time period, the amplitude of
magnetic flux density of subsequent impulses is decreasing. Further, during decreasing
time period the amplitude of magnetic flux density of one impulse is lower than
amplitude of magnetic flux density of preceding impulse. Hold period may be interrupted
by another hold time period of having different predetermined value of the magnetic flux
density. The envelope duration 343 of the trapezoidal envelope 341 begins from first
impulse of the first pulse to end of the passive time duration of last pulse. Similarly, the
amplitude of RF waves may be modulated in amplitude to assemble trapezoidal envelope
341.

[0361] A trapezoidal envelope may be perceived by the patient as the most comfortable
for muscle tissue stimulation. Trapezoidal envelope respects natural course of muscle
contraction, i.e. the muscle contraction may be time-varying. Strength of natural muscle
contraction increases, holds at the highest strength and decreases. The trapezoidal
envelope corresponds with natural muscle contraction, i.e. the strength of the muscle
contraction may correspond with the magnetic flux density. The magnetic flux density
during the duration of the trapezoidal envelope increases, holds and decreases. Same
shape of envelope may have RF electrode formed from RF impulses having appropriate
amplitude.

[0362] The trapezoidal envelope may be at least once interrupted by one or more
impulses, pulses, bursts and/or trains that do not fit to the trapezoidal envelope shape, but

after this interruption the trapezoidal envelope may continue.
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Also, the trapezoidal envelope may include plurality of trains, e.g. two, three four
or more trains. In case of trapezoidal shape, the envelope may include three trains. The
first train may include impulses with increasing magnetic flux density. Magnetic flux
density of one impulse may be higher than magnetic flux density of the second impulse
following the first impulse. The second train may include impulses with constant
magnetic flux density. However, the operation of the treatment device may not provide
strictly constant magnetic flux density for each impulse, therefore the magnetic flux
density may oscillate in range of 0.1 to 5 %. The third train may include impulses with
decreasing magnetic flux density. Magnetic flux density of one impulse may be lower
than magnetic flux density of the second impulse following the first impulse.

Furthermore. trapezoidal envelope may include plurality of bursts, e.g. two, three
four or more bursts. In case of trapezoidal shape, the envelope may include three bursts.
The first burst may include impulses with increasing magnetic flux density. Magnetic
flux density of one impulse may be higher than magnetic flux density of the second
impulse following the first impulse. The second bursts may include impulses with
constant magnetic flux density. However, the operation of the treatment device may not
provide strictly constant magnetic flux density for each impulse, therefore the magnetic
flux density may oscillate in range of 0.1 to 5 %. The third bursts may include impulses
with decreasing magnetic flux density. Magnetic flux density of one impulse may be
lower than magnetic flux density of the second impulse following the first impulse.

Figure 20 illustrates another exemplary trapezoidal envelope. The vertical axis
may represent magnetic flux density, and the horizontal axis may represent time. A
trapezoidal envelope may be a fitted curve through amplitudes of magnetic flux density
of impulses applied during a train, where Tr is time period with increasing magnetic flux
density called increasing transient time, i.e. the amplitude of the magnetic flux density
may increase. Tu is time period with maximal magnetic flux density, i.e. the amplitude of
the magnetic flux density may be constant. Tr is time period with decreasing magnetic
flux density, i.e. the amplitude of the magnetic flux density may decrease. A sum of Tg,
Tu and Tr may be trapezoidal envelope duration that may corresponds with muscle
contraction.

The trapezoidal envelope may decrease energy consumption. Due to lower energy
consumption, the trapezoidal shape may enable improved cooling of the magnetic field

generating device. Further, the resistive losses may be reduced due to lower temperature
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of the magnetic field generating device. Different repetition rates may cause different
types of muscle contractions. Each type of muscle contraction may consume different
amounts of energy.

[0367] Figure 35 is an exemplary illustration of a trapezoidal envelope 351 including an
increasing time period T1, a first decreasing time period T2 and a second decreasing time
period T3. The trapezoidal envelope 351 includes magnetic impulses 352. Increasing time
period includes impulses with increasing amplitude of magnetic flux density. First
decreasing time period and second decreasing time period includes impulses with
decreasing amplitude of the magnetic flux density. On the shown example, first
decreasing time period follows the increasing time period and precedes the second
decreasing time period. The amplitude of magnetic flux density of subsequent impulses is
shown to decrease more steeply during the second decreasing time period. Alternatively,
the amplitude of magnetic flux density of subsequent impulses may decrease more
steeply during the first decreasing time period. The envelope duration 353 of the
trapezoidal envelope 351 begins from first impulse of the first pulse to end of the passive
time duration of last pulse. Accordingly, the envelope may be a magnetic envelopes
formed from RF impulses. Similarly, the amplitude of RF waves may be modulated in
amplitude to assemble trapezoidal envelope 351.

[0368] Figure 36 is an exemplary illustration of a trapezoidal envelope 361 including a
first increasing time period, a second increasing time period and a decreasing time period.
The trapezoidal envelope 361 includes magnetic impulses 362. First increasing time
period and second increasing time period include impulses with increasing amplitude of
magnetic flux density. First increasing time period and second increasing time period
include impulses with increasing amplitude of the magnetic flux density. On the shown
example, second increasing time period follows the first increasing time period and
precedes the decreasing time period. The amplitude of magnetic flux density of
subsequent impulses is shown to increase more steeply during the first increasing time
period. Alternatively, the amplitude of magnetic flux density of subsequent impulses may
increase more steeply during the second increasing time period. The envelope duration
363 of the trapezoidal envelope 361 begins from first impulse of the first pulse to end of
the passive time duration of last pulse. Similarly, the amplitude of RF waves may be

modulated in amplitude to assemble trapezoidal envelope 361.
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[0369] Figure 37 is an exemplary illustration of a step envelope 371 including a first
increasing time period T1, first hold time period T2, second increasing time period,
second hold time period and a decreasing time period. The step envelope 371 includes
magnetic impulses 372. During first and second increasing time periods the amplitude of
magnetic flux density of subsequent impulses may increase. During decreasing time
period the amplitude of magnetic flux density of subsequent impulses may decrease.
During hold time period the amplitude of magnetic flux density of subsequent impulses
may be constant or may oscillate around predetermined value of amplitude of magnetic
flux density in range of 0.01 % to 5 %. The envelope duration 373 of the step envelope
371 begins from first impulse of the first pulse to end of the passive time duration of last
pulse. Similarly, the amplitude of RF waves may be modulated in amplitude to assemble
step envelope 371.

[0370] Figure 38 is an exemplary illustration of a step envelope 381 including a first
increasing time period T1, first hold time period Ta, first decreasing time period T3,
second hold time period T and a second decreasing time period Ts. The step envelope
381 includes magnetic impulses 382. During increasing time period the amplitude of
magnetic flux density of subsequent impulses may increase. During first and second
decreasing time periods the amplitude of magnetic flux density of subsequent impulses
may decrease. During hold time period the amplitude of magnetic flux density of
subsequent impulses may be constant or may oscillate around predetermined value of
amplitude of magnetic flux density in range of 0.01 % to 5 %. The envelope duration 383
of the step envelope 381 begins from first impulse of the first pulse to end of the passive
time duration of last pulse. Similarly, the amplitude of RF waves may be modulated in
amplitude to assemble envelope 381.

[0371] Figure 39 is an exemplary illustration of another type of trapezoidal envelope 391
including magnetic impulses 392. The trapezoidal envelope may include increasing time
period T1, hold time period T2 and decreasing time period Ts. During increasing time
period, the amplitude of magnetic flux density of subsequent impulses is increasing.
Further, during increasing time period the amplitude of magnetic flux density of one
impulse is higher than amplitude of magnetic flux density of preceding impulse. During
hold time period, the amplitude of magnetic flux density of subsequent impulses may
oscillate around predetermined value of amplitude of magnetic flux density in range of

0.01 % to 5 %. During decreasing time period, the amplitude of magnetic flux density of
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subsequent impulses is decreasing. Further, during decreasing time period the amplitude
of magnetic flux density of one impulse is lower than amplitude of magnetic flux density
of preceding impulse. Hold period may include another hold time period T4 of having
different predetermined value of the magnetic flux density. The envelope duration 393 of
the envelope 391 begins from first impulse of the first pulse to end of the passive time
duration of last pulse. Similarly, the amplitude of RF waves and/or RF impulses may be
modulated in amplitude to assemble envelope 391.

[0372] The envelope may include combined modulation of magnetic flux density and
repetition rate. Figure 40 shows exemplary illustration of rectangular envelope 401 with
constant amplitude of magnetic flux density. The rectangular envelope 401 may include
magnetic impulses 402. Time periods Trr2 and Trr3 shows impulses having higher
repetition frequency than rest of the magnetic impulses during Trr1 shown rectangular
envelope. Shown time periods Trr2 and Trr3 may provide stronger muscle contraction
than the rest of the shown rectangular envelope. However, all shown envelopes may
include modulation in repetition rate domain. The envelope duration 403 of the
rectangular envelope 401 begins from first impulse of the first pulse to end of the passive
time duration of last pulse. Accordingly, the envelope may be a magnetic envelopes
formed from RF impulses. Their amplitude may also form an amplitude, called RF
envelope. Similarly, the amplitude and/or repetition rate of RF impulses may be
modulated in amplitude to assemble envelopes 401

[0373] As mentioned, the envelope may be formed from magnetic trains separated by
one or more missing pulses. Figure 41 shows the envelope formed from magnetic trains
including magnetic impulses 412. As shown, first train including train of impulses with
increasing magnetic flux density has duration T1. Second train of including impulses with
constant or oscillating magnetic flux density has duration T2. Third train of including
impulses with decreasing magnetic flux density has duration T3. The envelope 411
including plurality of trains has trapezoidal shape. The time durations between durations
T1 and T2 or durations T2 and T3 may represent time gaps where the missing pulses
including missing impulses would be positioned. The envelope duration 413 of the
envelope 411 begins from first impulse of the first pulse to end of the passive time
duration of last pulse. Similarly, the amplitude of RF waves or RF impulses may be

modulated in amplitude to assemble envelopes 411.
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[0374] During treatment, the magnetic envelopes may be combined. Figure 42 shows an
example of combination of magnetic envelopes. The increasing envelope 422 having
increasing shape includes train of magnetic impulses 421. The increasing envelope 422
may have duration Tki1. The rectangular envelope 423 includes train of magnetic impulses
421. The rectangular envelope may have duration Te2. The decreasing envelope 424
includes train of magnetic impulses 421. The decreasing envelope 424 may have duration
Tes. A resulting subperiod of treatment protocol formed by combination of the first,
second and third envelope, may provide same or similar treatment effect as trapezoidal
envelope shown e.g. on Figure 34 and Figure 20. A resulting subperiod of treatment
protocol has duration 425 from from first impulse of the first pulse to end of the passive
time duration of last pulse of the treatment subperiod. Similarly, the amplitude of RF
waves and/or RF impulses may be modulated in amplitude to assemble combination of
envelopes.

[0375] Figure 43 illustrates another example of combination of magnetic envelopes,
wherein the decreasing period has different magnetic flux density than rectangular
envelope. This example may illustrate, that combination of magnetic envelopes may
include envelopes with different magnetic flux density. The increasing envelope 432
having increasing shape includes train of magnetic impulses 431. The increasing
envelope may have duration Tg1. The rectangular envelope 433 includes train of magnetic
impulses 431. The rectangular envelope may have duration Tez2. The decreasing envelope
includes train of magnetic impulses 431. The decreasing envelope 434 may have duration
Tes. A resulting subperiod of treatment protocol formed by combination of the first,
second and third envelope, may provide same or similar treatment effect as trapezoidal
envelope shown e.g. on Figures 34 and 20. A resulting subperiod of treatment protocol
has duration 435 from first impulse of the first pulse to end of the passive time duration
of last pulse of the treatment subperiod. Similarly, the amplitude of RF waves or RF
impulses may be modulated in amplitude to assemble combination of envelopes.

[0376] Figure 44 two exemplary envelopes of magnetic field with an example of inter-
envelope period i.e. time period between envelopes. Time period between envelopes may
include time of no magnetic stimulation. However, the time period between envelopes
may include magnetic impulses providing insufficient or unrecognizable muscle
stimulation (including e.g. muscle contraction and muscle relaxation). The magnetic

impulses generated during time period between envelopes may also form envelope. The
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magnetic impulses providing insufficient or unrecognizable muscle stimulation may be
generated by discharging of energy storage device to magnetic field generating coil in
order to discharge the resting capacity. The energy storage device may be then charged
by power source to higher amount of electrical current and/or voltage in order to provide
high power current impulses to magnetic field generating device. Rectangular envelope
442 having duration T1 may include magnetic impulses 441. Trapezoidal envelope 444
having duration T2 may include magnetic impulses 441. The inter-envelope time period
having duration Tep may include envelope 443 (e.g. having decreasing shape) given by
magnetic flux density of magnetic impulses 441 within the inter-envelope time period.
Alternatively, the inter-envelope time period may include single impulses providing
muscle twitches. Accordingly, the envelope may be a magnetic envelopes formed from
RF impulses. Their amplitude may also form an amplitude, called RF envelope. The time
period between RF envelopes may include time of no heating.

[0377] The RF treatment (RF field) may be generated by treatment energy source (e.g.
RF electrode) in continual operation, pulsed operation or operation including cycles. The
continual operation is provided during continual RF treatment. The pulsed operation is
provided during pulsed RF treatment.

[0378] During the continual operation, RF electrode may generate RF field for the whole
treatment or in one time duration during the treatment, as commanded by master unit one
or more control units. The RF electrode may generates RF wave having a sine shape. In
other words, the RF electrode may generate radio frequency waveform having sine shape.
Other shapes are possible, e.g. sawtooth, triangle or square according to amplitudes of RF
wave.

[0379] The continual RF treatment may have one of the highest synergic effects with
provided magnetic treatment due to continual heating of the patient’s target biological
structures, highest effect to polarization of the patient’s target biological structures and to
ensure deep magnetic field penetration and high effect of generated magnetic field to a
patient’s tissue, such as to promote muscle contraction.

[0380] During the pulsed generation the RF electrode may generate RF field for two or
more active time periods of the treatment, wherein the time periods may be separated by
passive time periods. Active time period of pulsed RF treatment may represent the time
period during which the RF electrode is active and generates RF field. The active time

period may be in the range of 1 s to 15 minutes or 30 s to 10 minutes or 5 s to 900 s or 30
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st0 300 s or 60 s to 360 s. The passive time period of RF pulsed treatment may represent
the time period during which the RF electrode is inactive and does not generate RF field.
The passive time period of RF pulsed treatment may be in the range of 1 s to 15 minutes
or 10 s to 10 minutes or 5 s to 600 s or 5 s to 300 s or from 10 s to 180 s. Pulsed
generation and its parameters may vary during the treatment.

[0381] The user may select, control or adjust various treatment protocols of the treatment
device through the control unit or the master unit of the treatment device. Also, the
master unit and/or control unit may select, control or adjust treatment protocols body area
or another option selected by the user. In addition, the master unit and/or control unit may
select, control or adjust treatment various treatment parameters according to feedback
provided by any sensor mentioned above.

[0382] The treatment protocol may include a selection of one or more treatment
parameters and their predetermined values as assigned to respective protocol. Further, the
treatment protocol may include various types of combined treatment by magnetic
treatment and RF treatment.

[0383] Regarding the treatment parameters, the user may control or adjust various
treatment parameters of the treatment device through the control system including master
unit or one or more control units of the treatment device. The master unit and/or control
unit may control or adjust treatment parameters according to treatment protocol, body
area or another option selected by the user. In addition, the master unit and/or control unit
may control or adjust treatment various treatment parameters according to feedback
provided by any sensor mentioned above. The master unit or one or more control unit
may provide adjustment of treatment parameters of magnetic field including magnetic
flux density, amplitude of magnetic flux density, impulse duration, pulse duration,
repetition rate of impulses, repetition rate of pulses, train duration, number of impulses
and/or pulses in train, burst duration, composition of magnetic burst, composition of
magnetic train, number of envelopes, duty cycle, shape of envelopes and/or maximal of
the magnetic flux density derivative. The master unit or one or more control unit may
provide adjustment of treatment parameters of RF field including frequency of RF field,
duty cycle of RF field, intensity of RF field, energy flux provided by RF field, power of
RF field, amplitude of power of RF field and/or amplitude of power of RF waves,
wherein the RF waves may refer to electrical component of RF field. Treatment

parameters may be controlled or adjusted in following ranges.
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[0384] In addition, treatment parameters may include, for example, the treatment time,
temperature of magnetic field generating device, temperature of RF electrode,
temperature of the applicator, temperature of the cooling tank, selection of targeted body
area, number of connected applicator, temperature of cooling fluid (as measured in a fluid
conduit, connecting tube, applicator or cooling tank by an appropriate temperature
sensor), selected body area and/or others.

[0385] Different magnetic flux density, pulse duration, composition of trains and/or
bursts may have different influence on muscle tissue. One part of a magnetic treatment
may cause, for example, muscle training in order to increase muscle strength, muscle
volume, muscle toning, and other parts of the magnetic treatment may cause muscle
relaxation. The signal provided to the RF electrode may be modulated with regard to
capacity of the circuit created by two bipolar RF electrodes and the patient’s body,
preventing creation of standing radiofrequency waves in the applicator and/or a patient,
or other. The modulation of the radiofrequency field may be provided in the frequency
domain, intensity domain, impulse duration, and/or other parameters. The goal of
individual radiofrequency treatment, magnetic treatment and/or their combination is to
reach the most complex and/or efficient treatment of the target biological structure. The
modulation in the time domain may provide active and passive periods of stimulation.
Passive period may occur when the RF treatment and/or magnetic treatment includes a
period with no muscle stimulation and/or no change of temperature or other treatment
effect provided by RF field of target biological structure. During a passive period, there
may not be generated a magnetic field and/or RF field. Also, during a passive period,
magnetic field and RF field may be generated but the intensity of the magnetic field
and/or the RF field may not be sufficient to provide treatment effect of at least one of the
target biological structure.

[0386] The magnetic flux density of the magnetic field may be in a range from 0.1 T to 7
T, or in a range from 0.5 T to 7 T, or in a range from 0.5 T to 5 T, or in range from 0.5 T
to4 T, or in range from 0.5 T to 2 T. Such definition may include the amplitude of
magnetic flux density of the magnetic. Shown ranges of magnetic flux density may be
used for causing muscle contraction. The magnetic flux density and/or amplitude of the
magnetic flux density may be measured by fluxmeter or by oscilloscope.

[0387] A repetition rate may refer to a frequency of firing the magnetic impulses. The

repetition rate may be derived from the time duration of the magnetic pulse. The
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repetition rate of the magnetic impulses may be in the range of 0.1 Hz to 700 Hz, or from
1 Hz to 700 Hz, or from 1 Hz to 500 Hz, or in the range of 1 Hz to 300 Hz or 1 Hz to 150
Hz. As each magnetic pulse includes one magnetic impulse, the repetition rate of
magnetic pulses is equal to repetition rate of magnetic impulses. The duration of
magnetic impulses may be in a range from 1 us to 10 ms or from 3 us to 3 ms or from 3
us to 3 ms or from 3 ps to 1 ms or 10 ps to 2000 ps or 50 us to 1000 ps or from 100 us to
800 us. The repetition rate of impulses may be measured from recording of the
oscilloscope measurement.

[0388] The train duration may be in the range of 1 ms to 300 s or from 1 ms to 80 s or
from 2 ms to 60 s or 4 ms to 30 s, or from 8 ms to 10s, or from 25 ms to 3 s. A time
between two subsequent trains may be in a range of 5 ms to 100 s, or of 10 ms to 50 s, or
of 200 ms to 25 s, or of 500 ms to 10 s, or of 750 ms to 5 s or from 300 ms to 20 s. The
repetition rate may be measured from recording of the oscilloscope measurement.

[0389] The burst duration may be in a range of 10 ms to 100 seconds, or from 100 ms to
15 s, or from 500 ms to 7 s, or from 500 ms to 5 s. The repetition rate of magnetic bursts
may be in a range of 0.01 Hz to 150 Hz, or of 0.02 Hz to 100 Hz, or in the range of 0.05
Hz to 50 Hz, or 0.05 Hz to 10 Hz, or of 0.05 Hz to 2 Hz. The repetition rate may be
measured from recording of the oscilloscope measurement.

[0390] Another parameter to provide effective magnetic treatment and causing muscle
contraction is a derivative of the magnetic flux density defined by dB/dt, where: dB is
magnetic flux density derivative [T] and d¥ is time derivative [s]. The magnetic flux
density derivative is related to magnetic field. The magnetic flux density derivative may
be defined as the amount of induced electric current in the tissue and so it may serve as
one of the key parameters to in providing muscle contraction. The higher the magnetic
flux density derivative, the stronger muscle contraction is. The magnetic flux density
derivative may be calculated from the equation mentioned above.

[0391] The maximal value of the magnetic flux density derivative may be up to 5 MT/s,
or in the ranges of 0.3 to 800 kT/s, 0.5 to 400 kT/s, 1 to 300 kT/s, 1.5 to 250 kT/s, 2 to
200 kT/s, 2.5 to 150 kT/s.

[0392] The frequency of the RF field (e.g. RF waves) may be in the range of hundreds of
kHz to tens of GHz, e.g. in the range of 100 kHz to 3 GHz, or 500 kHz to 3 GHz, 400
kHz to 900 MHz or 500 kHz to 900 MHz or around 13.56 MHz, 40.68 MHz, 27.12 MHz,
or 2.45 GHz.
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An energy flux provided by RF field (e.g. RF waves) may be in the range of 0.001
W/cm? to 1,500 W/em?, or 0.001 W/ecm? to 15 W/em?, or 0.01 W/em? to 1,000 W/cm?, or
of 0.01 W/cm? to 5 W/em?, or of 0.08 W/ecm? to 1 W/ecm? or of 0.1 W/em? to 0.7 W/em?.
The term “around” should be interpreted as in the range of 5 % of the recited value.

The voltage of electromagnetic signal provided by power source of treatment
circuit for RF treatment may be in the range of 1 Vto 5 kV, or 5 Vto 140 V, or 10 V to
120 V,or15Vto 50V, o0r20 Vto 50 V.

The temperature in the biological structure, temperature on the surface of treated
body area, temperature in the body area, temperature of the inside of the applicator,
temperature of the RF electrode and/or temperature of the magnetic field generating
device may be measured e.g. by the temperature sensor 816 implemented in the
applicator shown in Figure 8c. The temperature of the RF electrode and/or magnetic field
generating device may be maintained in a range from 38°C to 150°C, 38 °C to 100 °C, or
from 40 °C to 80 °C, 40 °C to 60 °C or 41 °C to 60 °C, or 42 °C to 60 °C. The
temperature on the surface of treated body area, temperature in the treated body and/or in
the biological structure may be increased to the temperature in a range of 38 °C to 60 °C,
or of 40 °C to 52 °C, or of 41 °C to 50 °C, or of 41 °C to 48 °C, or of 42 °C to 48°C, or of
42 °C to 45 °C. The values of temperature described above may be achieved during 5 s to
600 s, 10 s to 300 s, or 30 s to 180 s after RF treatment and/or magnetic treatment starts.
After that, the value temperature may be maintained constant during the treatment with
maximal temperature deviation in a range of 5°C. 3 °C, or 2 °C, or 1 °C.

At the beginning of the treatment a starting temperature on the patient’s skin
and/or in the biological structure may be increased to the starting temperature in range
from 42 °C to 60 °C, or from 45°C to 54 °C, or from 48 °C to 60 °C, or from 48°C to
52°C and/or to a temperature 3 °C, or 5 °C, or 8 °C above the temperature when
apoptotic process begins but not over 60 °C. After 45 s to 360 s, or after 60 s to 300 s, or
after 120 s to 400 s, or after 300 s to 500 s when the starting temperature was reached, the
intensity of the RF field may be decreased and a temperature on the patient’s skin and/or
temperature in the biological structure may be maintained at the temperature in a range
from 41 °C to 50 °C, or from 42 °C to 48 °C. According to another method of the
treatment, the temperature of the biological structure may be during the treatment at least

two times decreased and increased in a range of 2 °C to 10 °C,2°C to 8 °C, or 3 °C to 6
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°C while at least one applicator is attached to the same patient’s body area, such as an
abdominal area, buttock, arm, leg and/or other body area.

Temperature in the biological structure may be calculated according to
mathematic model, correlation function, in combination with at least one or more
measured characteristic. Such measured characteristic may include temperature on the
patient’s skin, capacitance between RF electrodes, Volt-Ampere characteristic of RF
bipolar electrodes and/or Volt-Ampere characteristic of connected electrical elements to
RF electrodes.

The treatment duration may be from 5 minutes to 120 minutes, or from 5 minutes
to 60 minutes, or from 15 minutes to 40 minutes. During one week, one, two or three
treatments of the same body area may be provided. Also, one pause between two
subsequent treatments may be one, two or three weeks.

The sum of energy flux density of the RF treatment and the magnetic treatment
applied to the patient during the treatment, may be in a range from 0.03 mW/mm? to 1.2
W/mm?, or in the range from 0.05 mW/mm? to 0.9 W/mm?, or in the range from 0.01
mW/mm? to 0.65 W/mm?. A portion of the energy flux density of magnetic treatment
during the simultaneous application of RF treatment and active magnetic treatment may
be in a range from 1 % to 70%, 3 % to 50 %, 5% to 30 %, or 1 % to 20 % of treatment
time.

The power output of RF energy (i.e. RF field) provided by one RF electrode may
be in a range of 0.005 W to 350 W or 0.1 W to 200 W or 0.1 W to 150 W.

Figure 21 illustrates different types of muscle contraction, which may be provided
by treatment device and achieved by application of magnetic field or combination of
magnetic field and RF field. The muscle contraction may differ in energy consumption
and muscle targeting, e.g., muscle strengthening, muscle volume increase/decrease,
muscle endurance, muscle relaxation, warming up of the muscle and/or other effects. The
vertical axis may represent a strength of the muscle contraction, and the horizontal axis
may represent time. The arrows may represent magnetic impulses and/or pulses applied
to the muscle of the patient.

Low repetition rate of the time-varying magnetic field pulses, e.g. in a range of 1
Hz to 15 Hz, may cause a twitch. Low repetition rate may be sufficiently low to enable

the treated muscle to fully relax. The energy consumption of the treated muscle may be
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low due to low repetition rate. However, the low repetition rate may cause for active
relaxation of muscle e.g. between two contractions.

[0403] Intermediate repetition rate of the time-varying magnetic field pulses may cause
incomplete tetanus muscle contraction, intermediate repetition rate may be in a range of
15 Hz to 29 Hz. Incomplete tetanus muscle contraction may be defined by a repetition
rate in a range of 10 Hz to 30 Hz. The muscle may not fully relax. The muscle may be
partially relaxed. The muscle contraction strength may increase with constant magnetic
flux density applied.

[0404] Higher repetition rate of the time-varying magnetic field pulses may cause
complete tetanus muscle contraction. Higher repetition rates may be for example in a
range of 30 Hz to 150 Hz, or 30 Hz to 90 Hz, or 30 Hz to 60 Hz. The complete tetanus
muscle contraction may cause the strongest supramaximal muscle contraction. The
supramaximal muscle contraction may be stronger than volitional muscle contraction.
The energy consumption may be higher. The strengthening effect may be improved.
Further, it is believed that at repetition rates of at least 30 Hz, the adipose cells may be
reduced in volume and/or in number.

[0405] Even higher repetition rate of the time-varying magnetic field pulses over 90 Hz
may suppress and/or block pain excitement transmission at different levels or neural
system and/or pain receptors. The higher repetition rate may be at least 100 Hz, at least
120 Hz, or at least 140 Hz, or in a range of 100 Hz to 230 Hz, or 120 Hz to 200 Hz, or
140 Hz to 180 Hz. The application of time-varying magnetic field to the muscle of the
patient may cause a pain relieving effect.

[0406] High repetition rate of the time-varying magnetic field pulses in a range of 120 Hz
to 300 Hz, or 150 Hz to 250 Hz, or 180 Hz to 350 Hz, or higher than 200 Hz may cause a
myorelaxation effect.

[0407] A quality of the muscle contraction caused by the time-varying magnetic field
may be characterized by parameters such as a contractile force of the muscle contraction,
a muscle-tendon length, a relative shortening of the muscle or a shortening velocity of the
muscle.

[0408] The contractile force of the muscle contraction may reach a contractile force of at
least 0.1 N/cm? and up to 250 N/cm?. The contractile force may be in a range from 0.5
N/cm? to 200 N/cm?, or in the range from 1 N/ecm? to 150 N/cm?, or in the range from 2

N/ecm? to 100 N/cm?.
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[0409] The muscle-tendon length may reach up to 65 % of a rest muscle-tendon length.
The muscle-tendon length may be in a range of 1 to 65 % of the rest muscle-tendon
length, or in a range of 3 to 55 % of the rest muscle-tendon length, or in a range of 5 % to
50 % of the rest muscle-tendon length.

[0410] The muscle may be shortened during the muscle contraction up to 60 % of a
resting muscle length. The muscle shortening may be in a range of 0.1 % to 50 % of the
resting muscle length, or in the range of 0.5 % to 40 % of the resting muscle length, or in
the range of 1 % to 25 % of the resting muscle length.

[0411] The muscle may shorten at a velocity of up to 10 cm/s. The muscle shortening
velocity may be in a range of 0.1 cm/s to 7.5 cm/s, or in the range of 0.2 cm/s to 5 cm/s,
or in the range of 0.5 cm/s to 3 cm/s.

[0412] A time-varying magnetic field may be applied to the patient in order to cause a
muscle shaping effect by muscle contraction. The muscle may obtain increased tonus
and/or volume. Strength of the muscle may increase as well.

[0413] Regarding the types of combined treatment by RF treatment and magnetic
treatment, the treatment device may be configured to provide different treatment energies
(e.g. RF field and magnetic field) in various time periods during one treatment session.
The user may control or adjust the treatment through the HMI. HMI may be coupled to
master unit and/or one or more control units. Also, the master unit and/or control unit
may control or adjust application of different treatment energies according to treatment
protocol, body area or another option selected by the user. In addition, the master unit
and/or control unit may control or adjust application of different treatment energies
according to feedback provided by any sensor mentioned above. Therefore, master unit
and/or one or more control units may control or adjust the treatment and providing of
treatment energies (e.g. RF treatment and magnetic treatment) in various time periods
during one treatment session. All shown types of applications of magnetic treatment and
RF treatment may be provided by treatment device.

[0414] One type of combined application of magnetic treatment with RF treatment may
be simultaneous application. During simultaneous application both magnetic treatment
and RF treatment may applied in same time during whole or most of treatment session. In
one example, simultaneous application may be achieved by application of one or more
sections of magnetic field with application of continuous RF field. In another example,

pulsed magnetic treatment may be applied during continual RF treatment. In still another
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example, simultaneous application may be achieved by continual application of RF
treatment together with e.g. one, or two long train of magnetic pulses. In such case, long
train of magnetic pulses should include magnetic pulses having repetition rate of values
in range of 1 Hzto 15 Hz or 1 Hz to 10 Hz. When only one or two long magnetic trains
are used for the whole treatment session, train duration of such trains may be in the range
of 5 s to 90 minutes or 10 s to 80 minutes or 15 minutes to 45 minutes.

[0415] Muscle contraction caused by the time-varying magnetic field with or during
simultaneous RF treatment may include more affected muscle fibres. Also, the targeted
biological structure (e.g. muscle) may be more contracted with applied lower magnetic
flux density of magnetic field as compared to situation without simultaneous RF
treatment.

[0416] Simultaneous application of the RF treatment and the magnetic treatment into the
same body area may improve dissipation of heat created by the RF treatment. This effect
is based on increased blood circulation in treated body area or vicinity of treated area.
Also, induced muscle work may improve homogeneity of heating and dissipation of heat
induced and provided by RF field.

[0417] Another type of combined application of magnetic treatment with RF treatment
may be separate application. During separate application both magnetic treatment and
RF treatment may applied in different time during treatment session. RF treatment may
be provided before, after, and/or between magnetic envelopes, bursts, trains, pulses
and/or impulses od magnetic treatment.

[0418] The ratio between a time when the magnetic treatment is applied and a time when
the RF treatment is applied may be in a range of 0.2 % to 80 % or 2 % to 60 % or 5 % to
50% or 20% to 60%. The time of applied magnetic treatment for this calculation is the
sum of all pulse durations during the treatment.

[0419] Another type of combined application of magnetic treatment with RF treatment
may be dependent application. Application of one treatment energy may be dependent on
start or one or more treatment parameter of another treatment energy. Dependent
application may be started or regulated according to feedback from one or more sensor.
For example, start of application of RF treatment may be dependent on start of magnetic
treatment or start of train, burst and/or envelope. When the thermal dissipation provided
by a muscle work (including muscle contraction and/or relaxation) is not provided, health

risk of unwanted tissue damage caused by overheating may occur. In another example,
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start of application of magnetic treatment may be dependent on the start, time duration or
intensity of RF treatment. The magnetic treatment may preferably start after the
biological structure is sufficiently heated. The magnetic treatment providing at least
partial muscle contraction or muscle contraction may improve blood and lymph flow,
provide massage of the adjacent tissues and provides better redistribution of the heat
induced in the patient’s body by the RF treatment.

[0420] The treatment protocol may be divided into two or more treatment sections. The
number of treatment section may be in the range of 2 to 50 or 2 to 30 or 2 to 15 for one
protocol.

[0421] Each treatment section of the treatment protocol may include different treatment
parameters and/or types of combined treatment of magnetic treatment and RF treatment
as described above.

[0422] One treatment section may last for a section time, wherein section time may be in
a range of 10 s to 30 minutes or 15 s to 25 minutes or 20 s to 20 minutes. Different
sections may have different treatment effects in one or more treated biological structures,
e.g., a muscle and adipose tissue. For example, one treatment section may provide high
intensity muscle exercise where muscle contractions are intensive and a high number of
such contractions is provided, wherein a higher repetition rate of magnetic pulses with
high energy flux density may be used during one treatment section. Another treatment
section may have a muscle relaxation eftect, wherein the low and/or the high repetition
rate of magnetic pulses may be used and/or also lower magnetic flux density of magnetic
field may be used.

[0423] Treatment protocol may include different setting of power output of RF treatment,
as commanded or controlled by control system of the treatment device. One setting may
be a constant power output, wherein the power output during the treatment protocol may
be same. Another setting may be an oscillating power output of RF treatment. The power
output of RF treatment may oscillate around predetermined value of power output in a
range of 0.1 %to 5 % of predetermined power output. Still another setting may be a
varying power output of RF energy, wherein the power output of RF treatment is varied
during treatment protocol. The variation of power output of RF treatment may be
provided in one or more power output variation steps, wherein one power output
variation step may include one change of value of power output of RF treatment applied

by one or more RF electrodes. The change of power output of RF treatment from one
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value to another value during power output variation step may be in the range of 0.1 W to
S50 Wor 0.1 Wto30 W or0.1 Wto20 W. The power output variation step may have
time duration in the range of 0.1 s to 10 min or 0.1 s to 5 min.

[0424] Regarding the variation of power output of RF energy, the power output of RF
energy may have different values during different time period of treatment protocol.
Therefore, RF treatment may have different value of power output during first time
period followed by power output variation step followed by second time period having
different value of power output of RF treatment. The first time period having one value of
power output of RF treatment may be in a range of 1 sto 15 min or 10 s to 10 min. The
second time period having another value of power output of RF treatment may be in a
range of 1 s to 45 min or 4 s to 59 min or 5 s to 35 min. For example, RF treatment may
have value of power output about 20 W during first time and 10 W during second time
period.

[0425] First exemplary treatment protocol may include two treatment section. First
treatment section may include envelopes of magnetic pulses, wherein the envelopes may
include pulses having repetition rate in the range of 1 to 10 Hz. Envelopes of first
treatment section may have rectangular or trapezoidal shape. Duration of first treatment
section may be from 3 minutes to 15 minutes. Second treatment section may include
envelopes of magnetic pulses, wherein the envelopes may include pulses having
repetition rate in the range of 15 to 45 Hz. Envelopes of second treatment section may
have rectangular or trapezoidal shape. Duration of first treatment section may be from 3
minutes to 15 minutes. The treatment sections may be repeated one after another. The
RF treatment may be applied continuously during the whole treatment protocol. The RF
treatment may include one or two power output variation steps.

[0426] Second exemplary treatment protocol may include three treatment section. First
treatment section may include envelopes of magnetic pulses, wherein the envelopes may
include pulses having repetition rate in the range of 5 to 50 Hz. Envelopes of first
treatment section may have rectangular or trapezoidal shape. Duration of first treatment
section may be from 3 minutes to 15 minutes. Second treatment section may include
envelopes of magnetic pulses, wherein the envelopes may include pulses having
repetition rate in the range of 15 to 45 Hz. Envelopes of second treatment section may
have rectangular or trapezoidal shape. Duration of first treatment section may be from 3

minutes to 15 minutes. Third treatment section may include envelopes of magnetic
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pulses, wherein the envelopes may include pulses having repetition rate in the range of 10
to 40 Hz. Envelopes of third treatment section may have rectangular or trapezoidal shape.
Duration of third treatment section may be from 3 minutes to 15 minutes. The treatment
sections may be repeated one after another. The RF treatment may be applied
continuously during the whole treatment protocol. The RF treatment may include one or
two power output variation steps. The one power output variation step may be initiated in
a range of 1 or 20 minutes after the start of the treatment protocol. In one example, the
one power output variation step may be initiated three minutes after the start of the
treatment protocol.

All of the examples, embodiments and methods may be used separately or in any
combination.

Novel systems and methods have been described. The invention should be
interpreted in the broadest sense, hence various changes and substitutions may be made
of course without departing from the spirit and scope of the invention. The invention
therefore should not be limited, except by the following claims and their equivalents.

List of abbreviations related to Figures 17, 18 and 18a. The (A/B) means that
respective element of the list may be shown with respective letter. For example, ESD
(A/B) means that ESD A and/or ESD B are shown in at least one Figure.

PS power source

ESD (A/B) energy storage device

SW (A/B) switch

HIFEM (A/B) treatment cluster for magnetic treatment

MFGD (A/B) magnetic field generating device

CUM (A/B) control unit of magnetic circuit

APS RF auxiliary power source of RF circuit

PU power unit

SPSRF steady power source of RF circuit

PNFLT power network filter

PSRF power source for RF treatment

RF (A/B) treatment cluster for RF treatment

SYM (A/B) symmetrization element

AP (A/B) applicator

RFE (A/B) RF electrode
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APS (A/B) auxiliary power source

PSM power source for magnetic treatment
BPS (A/B) board power supply

SPSM steady power source of magnetic circuit
PN power network

PF pulse filter

SE safety element

PA power amplifier

CUREF control unit of RF circuit

PCT/IB2020/053427
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CLAIMS

1. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising:

an energy storage device for storing electrical energy;

a magnetic ficld generating device;

a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device, such that a time-varying magnetic
field is generated and causes contraction of a muscle in the body area of the patient;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.1
T to 7 T and repetition rate in a range of 1 Hz to 700 Hz; and

aradiofrequency electrode comprising a plurality of openings configured such that
induction of eddy currents in the radiofrequency electrode caused by the time-varying
magnetic ficld is minimized, wherein the radiofrequency electrode is configured to generate a
radiofrequency field to heat tissue in the body area of the patient, and

wherein a ratio of a perimeter of the radiofrequency electrode to an area of the
radiofrequency electrode is in a range of 150 m™! to 20,000 m™.

2. The device of claim 1, wherein the magnetic field generating device and the
radiofrequency clecirode are separated by an electrically insulating material.

3. The device of claim 1 or 2, wherein the magnetic field generating device

further comprises an air core.

4, The device of any one of claims 1 to 3, wherein the plurality of openings are
located between the body arca of the patient and the magnetic field generating device, and
wherein the number of openings located between the body area of the patient and the

magnetic field generating device is in a range of 10 to 600,

5. The device of any one of claims 1 to 4, wherein the plurality of openings
includes an electrically insulating material or a dielectric material disposed within an opening
of the plurality of openings.

6. The device of any one of claims 1 to 5, wherein an opening in the plurality of
openings comprises a diameter defined by a perimeter of the opening, wherein a maximum

diameter of the opening is in a range of 0.01 mm to 10 mm.
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7. The device of any one of claims 1 to 6, wherein a magnetic flux density
measured on a surface of the radiofrequency electrode during the treatment is in a range of
0.1TtoS5T.

8. The device of any one of claims 1 to 7, wherein a shortest distance between
the magnetic ficld generating device and the radiofrequency electrode is in a range of 0.1 mm
to 100 mm.

9. A device for providing a magnetic treatment and a radiofrequency treatment to
a body area of a patient, the device comprising;

an energy storage device for storing electrical energy;

a magnetic field generating device;

aradiofrequency electrode comprising a plurality of cutouts in a conductive area of
the radiofrequency electrode, wherein the radiofrequency electrode is configured to generate
a radiofrequency field to heat tissue of the patient;

wherein a shortest distance between a point along a perimeter of a first cutout of the
phurality of cutouds and a point along a perimeter of a second cutout of the plurality of cutouts
is in a range of 0.1 mm to SO mm,; and

a contro] system configured to cause the magnetic field generating device to generate
a time-varying magnetic field having a magnetic flux density in a range of 0.1 Tto 7 T and
repetition rate in a range of 1 Hz to 700 Hz that causes a contraction of a muscle in the body
area of the patient;

wherein the control system is configured to cause the radiofrequency electrode to
generate the radiofrequency field to heat tissue of the patient.

10.  The device of claim 9, wherein a number of cutouts in the plurality of cutouts

is in a range of 10 to 600.

11.  The device of claim 9 or 10, wherein a magnetic flux density measured on the
plurality of cutouts during the magnetic treatment is in a range of 0.1 Tto 5 T.

12.  The device of any ong of claims 9 to 11, wherem the radiofrequency clectrode
is a bipolar radiofrequency electrode.

13.  The device of any one of claims 9 to 12, wherein the magnetic field generating

device further comprises a flat coil with an air core.
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14.  The device of any one of claims 9 to 13, wherein a ratio of a perimeter of the
radiofrequency electrode to an area of the radiofrequency electrode is in a range of 150 m™ to
20,000 m.

15.  The device of any one of claim 9 to 14, wherein an electrically insulating
material or a diclectric material is disposed within a cutout of the plurality of cutouts.

16.  The device of any one of claims 9 to 15, further comprising an applicator,
wherein the magnetic ficld generating device and the radiofrequency electrode are arranged
within the applicator.

17. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising:

an energy storage device for storing electrical energy;

a magnetic ficld generating device;

a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device in order to generate a time-varying
magnetic field comprising a magnetic flux density in a range of 0.1 T to 7 T and a repetition

rate in a range of 1 Hz to 700 Hz to cause a muscle in the body area of the patient to contract;

and
an applicator comprising:
a casing;
the magnetic ficld generating device housed in the casing of the applicator;
and

a radiofrequency electrode disposed between the magnetic field generating
device and the body arca of the patient, the radiofrequency electrode comprising a conductive
surface comprising a plurality of protrusions separated from one another, wherein the
radiofrequency electrode is configured to generate a radiofrequency field to heat tissue at the
body area.

18.  The device of claim 17, wherein the magnetic field generating device further

comprises a flat coil with an air core.

19.  The device of claim 17 or 18, wherein the radiofrequency electrode comprises
a metal layer on an insulating substrate.
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20.  The device of any one of claims 17 to 19, wherein the plurality of protrusions
is located below the magnetic field generating device, and wherein a number of protrusions in

the plurality of protrusions is in a range of 10 to 600.

21.  The device of any one of claims 17 to 20, wherein a magnetic flux density
measured on the plurality of protrusions during the magnetic treatment is in a range of 0.1 T
to5T.

22.  Thedevice of any one of claims 17 to 21, wherein the plurality of protrusions
comprises a first protrusion and a second protrusion, and wherein the first protrusion and the

second protrusion are parallel to one another.

23.  The device of any one of claims 17 to 22, wherein a shortest distance between
the magnetic field generating device and the radiofrequency electrode is in a range of 0.1 mm
to 100 mm.

24.  The device of any one of claims 17 to 23, wherein the radiofrequency
clectrode is a bipolar radiofrequency electrode.

25. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body arca of a patient, the device comprising:

an energy storage device configured to store electrical energy;

a magnetic field generating device;

a switching device configured to discharge the electrical encrgy from the energy
storage device to the magnetic field generating device, such that a time-varying magnetic
field is generated and provides muscle contraction to a muscle in the body area of the patient,

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.1
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

aradiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein a body of the radiofrequency electrode comprises a plurality of openings in a
range of 5 to 1000 openings.

26.  The device of claim 25, wherein the magnetic field generating device

COmpIises an air core.

Date Regue/Date Received 2023-03-01



-116 -

27.  The device of claim 25 or 26, further comprising an applicator comprising a

casing, wherein the magnetic field generating device is positioned within the casing.

28.  The device of any one of claims 25 to 27, wherein a shortest distance between
the magnetic field generating device and the radiofrequency electrode is in a range of 0.1 mm
to 100 mm,

29.  The device of any one of claims 25 to 28, wherein the magnetic field
gencrating device and the radiofrequency electrode are separated by an insulating material
and/or an air gap.

30.  The device of any ong of claims 25 to 29, wheremn the radiofrequency
electrode comprises a conductive layer deposited on an insulating substrate, and wherein a

thickness of the conductive layer is in a range of 0.01 mm to 5 mm.

31.  The device of any one of claims 25 to 30, wherein the radiofrequency
electrode further comprises an electrically insulating material and/or a dielectric material
disposed within each opening of the plurality of openings.

32.  The device of any one of claims 25 to 31, wherein the body of the
radiofrequency clectrode further comprises a plurality of protrusions, wherein adjacent
protrusions of the plurality of protrusions define the plurality of openings, and wherein at
least one of the plurality of openings is further defined by a hypothetical circle fitting within
the opening between adjacent protrusions, such that a maximum diameter of the hypothetical
circle fitting within the opening between the adjacent protrusions is in a range of 0.01 mm to

10 mm.

33. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising;

an energy storage device configured to store electrical energy;

a magnetic field generating device;

a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device, such that a time-varying magnetic
field is generated and provides muscle contraction to a muscle in the body area of the patient,

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and
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aradiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein the radiofrequency electrode is configured to be positioned between the
magnetic field generating device and the body area of the patient.

34.  The device of claim 33, wherein the magnetic field generating device and the
radiofrequency electrode are separated by an air gap.

35.  Thedevice of claim 33 or 34, wherein the magnetic field generating device
and the radiofrequency electrode are separated by an insulating material.

36.  The device of claim 35, wherein the insulating material is a part of a printed
circuit board.

37.  The device of any one of claims 33 to 36, wherein a distance between the
magnetic field generating device and the radiofrequency electrode is in a range of 0.5 mm to

50 mm,

38.  The device of any one of claims 33 to 37, wherein the radiofrequency

electrode comprises a conductive wire.

39.  The device of any one of claims 33 to 38, wherein the radiofrequency

electrode comprises a conductive layer having a thickness in a range of 0.01 mm to 5 mm.,

40.  The device of any one of claims 33 to 39, wherein the radiofrequency
electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes.

41.  The device of any one of claims 33 to 40, wherein the radiofrequency
electrode comprises carbon.

42.  The device of any ong of claims 33 to 41, wherein the radiofrequency
electrode is positioned on a substrate, and wherein the substrate comprises a polymer

material,

43,  The device of any one of claims 33 to 42, wherein the radiofrequency
electrode is positioned on a substrate, and wherein the substrate comprises a ceramic

material.
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44, A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising:
an energy storage device configured to store electrical energy;
an applicator comprising:
a casing comprising a top cover and a bottom cover;
a magnetic field generating device housed within the casing; and
a radiofrequency electrode positioned between the magnetic field generating
device and the bottom cover; and
a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device, such that the magnetic field generating
device generates a ime-varying magnetic field to cause a muscle in the body area of the
patient to contract,
wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz, and
wherein the radiofrequency electrode is configured to generate a radiofrequency field
to heat tissue in the body of the patient.

45.  The device of claim 44, wherein the radiofrequency electrode is connected to a
power amplifier configured to generate a radiofrequency signal having a frequency in a range
of 100 kHz to 3 GHz.

46.  The device of claim 44 or 45, wherein the radiofrequency electrode is a first
radiofrequency electrode from a bipolar pair of radiofrequency electrodes positioned within
the applicator.

47.  The device of claim 46, wherein a distance between the bipolar pair of
radiofrequency electrodes is in a range of 0.1 cm to 25 cm.

48.  The device of any one of claims 44 to 47, further comprising a control system
comprising a microprocessor, wherein the applicator further comprises a temperature sensor,

and wherein the temperature sensor communicates with the control system.

49.  The device of any one of claims 44 to 48, wherein the radiofrequency

electrode comprises a conductive layer having a thickness in a range of 0.01 mm to 10 mm,
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50.  The device of any one of claims 44 to 49, wherein the radiofrequency

electrode comprises a conductive layer deposited on an insulating substrate.

51.  The device of any one of claims 44 to 50, wherein the radiofrequency
electrode comprises 5 to 1000 of openings in a body of the radiofrequency electrode.

52.  Atreatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising;

an energy storage device configured to store clectrical energy;

a first applicator comprising;

a first casing of the first applicator;
a first magnetic field generating device housed within the first casing; and
a first radiofrequency electrode comprising a conductive layer;

a switching device configured to discharge the electrical energy from the energy
storage device to the first magnetic field generating device, such that the first magnetic field
generating device generates a time-varying magnetic field to cause a muscle in the body area
of the patient to contract; and

a human machine interface comprising a display interface comprising a plurality of
intensity scrollers, buttons, or sliders,

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Teslato 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz,

wherein the first radiofrequency electrode is configured to generate a radiofrequency
field to heat tissue in the body of the patient,

wherein a first scroller, button, or slider of the plurality of intensity scrollers, buttons,
or sliders is configured to independently control an intensity of the magnetic treatment
provided by the first magnetic field generating device, and

wherein a second scroller, button, or slider of the plurality of intensity scrollers,
battons, or sliders is configured fo independently control an intensity of the radiofrequency
treatment provided by the first radiofrequency electrode.

53.  The device of claim 52, further comprising a second applicator comprising a
second casing, a second magnetic field generating device, and a second radiofrequency
electrode, wherein the first applicator and second applicator are configured to be coupled to
the patient by a belt.
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54.  The device of claim 53, wherein the second magnetic field generating device
is housed within the second casing of the second applicator and configured to generate a
second time-varying magnetic field having a magnetic flux density in a range of 0.1 Tesla to
7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz to cause a muscle in the body area
of the patient to contract,

wherein the second radiofrequency electrode is configured to generate a
radiofrequency field to heat tissue in the body of the patient,

wherein a third scroller, button, and/or slider of the plurality of intensity scrollers,
buttons, and/or sliders is configured to independently control an intensity of the magnetic
treatment provided by the second magnetic field generating device, and

wherein a fourth scroller, button, and/or slider of the plurality of intensity scrollers,
buttons, and/or sliders is configured to independently control an intensity of the
radiofrequency treatment provided by the second radiofrequency electrode.

55.  The device of any one of claims 52 to 54, further comprising:

a main unit comprising the energy storage device, a power source for the
radiofrequency treatment, and a connector fo which the first applicator is connected; and

a connecting tube configured to connect the first applicator to the connector,

wherein the connecting tube comprises at least one wire configured to provide an

electrical signal to the first radiofrequency electrode.

56.  The device of any one of claims 52 to 55, wherein the first applicator further
comprises an outlet configured to dissipate heat generated by the first magnetic field
generating device.

57.  The device of any one of claims 52 to 56, wherein the first magnetic field
generating device is a planar magnetic coil.

58. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising:
an energy storage device configured to store electrical energy;
an applicator comprising:
a casing of the applicator;
a magnetic ficld generating device housed within the casing; and
a radiofrequency electrode comprising a conductive layer;
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a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device, such that the magnetic field generating
device generates a time-varying magnetic field to cause a muscle in the body area of the
patient to contract; and

a human machine interface comprising a display interface comprising:

a plurality of intensity scrollers or buttons;

two intensity bars configured to indicate intensity of the magnetic treatment;
and

two intensity bars configured to indicate intensity of the radiofrequency
treatment,

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Teslato 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz,

wherein the radiofrequency electrode is configured to generate a radiofrequency field
to heat tissue in the body of the patient,

wherein a first scroller or button of the plurality of intensity scrollers or buttons is
configured to independently control intensity of the magnetic treatment provided by the
magnetic field generating device, and is configured to effect a change in one or more of the
intensity bars configured to indicate the intensity of the magnetic treatment, and

wherein a second scroller or button of the plurality of intensity scrollers or buttons is
configured to independently control intensity of the radiofrequency treatment provided by the
radiofrequency electrode, and is configured to effect a change in one or more of the intensity
bars configured to ndicate the intensity of the radiofrequency treatment.

59.  The device of claim 58, wherein the display interface comprises two intensity
scrollers configured to control the intensity of the radiofrequency treatment and iwo intensity

scrollers configured to control the intensity of the magnetic treatment.

60.  The device of claim 58 or 59, wherein the entirety of the radiofrequency

electrode is positioned within the casing of the applicator.

61.  The device of any one of claims 58 to 60, further comprising:

a main unit comprising the energy storage device, a power source for the
radiofrequency treatment, and a connector to which the applicator is connected; and

a connecting tube configured to connect the applicator to the connector,
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wherein the connecting tube comprises one or more wires configured to provide an
electrical signal to the radiofrequency electrode.

62.  The device of any one of claims 58 to 61, wherein the applicator further
comprises an outlet configured to dissipate heat generated by the magnetic field generating

device.

63.  The device of any one of claims 58 to 62, wherein the magnetic field
gencrating device is a planar magnetic coil.

64. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body arca of a patient, the device comprising:

a magnetic field generating device configured to provide a time-varying magnetic
field to the body area of the patient such that a muscle in the body area of the patient is
contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.1
Tesla to 7 Tesla and a repetition rate im a range of 0.1 Hz to 700 Hz; and

a radiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein a body of the radiofrequency electrode comprises a plurality of openings in a
range of 5 to 1000 openings.

65.  The device of claim 64, wherein the magnetic field generating device isa

planar magnetic field generating device.

66.  The device of claim 64 or 65, wherein the magnetic field generating device

comprises a loop comprising multiple wires.

67.  The device of any one of claims 64 to 66, wherein the plurality of openings
includes an electrically insulating material or a dielectric material disposed within an opening
of the plurality of openings.

68. A treatment device for providing a magnetic treatment and a radiofrequency

treatment to a body area of a patient, the device comprising:
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a magnetic field generating device configured to provide a time-varying magnetic
field to the body area of the patient such that a muscle in the body area of the patient is
contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

aradiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein the radiofrequency electrode is configured to be positioned between the
magnetic field generating device and the body area of the patient.

69.  The device of claim 68, wherein the radiofrequency electrode is a first
radiofrequency electrode of a bipolar pair of radiofrequency electrodes.

70.  The device of claim 68 or 69, wherein the radiofrequency electrode comprises
catbon.

71.  The device of any one of claims 68 to 70, wherein the radiofrequency
electrode is positioned on a substrate, and wherein the substrate comprises a polymer
material.

72.  The device of any one of claims 68 to 71, wherein the radiofrequency
electrode is positioned on a substrate, and wherein the substrate comprises a ceramic

material.

73.  The device of any one of claims 68 to 72, wherein the radiofrequency
electrode is positioned on a substrate, and wherein the substrate is flexible.

74.  The device of any one of claims 68 to 73, wherein the radiofrequency

electrode comprises a conductive layer having a thickness in a range of 0.01 mm to 10 mm.

75.  Atreatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising;
an applicator comprising:
a casing comprising a top cover and a bottom cover;

a magnetic field generating device housed within the casing; and
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a radiofrequency electrode positioned between the magnetic field generating

device and the bottom cover; and

wherein the magnetic field generating device is configured to provide a time-varying
magnetic field to the body area of the patient such that a muscle in the body area of the
patient is contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz, and

wherein the radiofrequency clectrode is configured to gencrate a radiofrequency ficld

to heat tissue in the body of the patient.
76.  The device of claim 75, wherein the bottom cover comprises a groove.
77.  The device of claim 75 or 76, wherein the bottom cover comprises a ceramic.

78.  The device of any one of claims 75 to 77, further comprising:

a main unit comprising a connector to which the applicator is connected; and

a connecting tube configured to connect the applicator to the connector,

wherein the connecting tube comprises at least one wire configured to provide an

electrical signal to the radiofrequency electrode.

79.  The device of any one of claims 75 to 78, wherein the radiofrequency
electrode is a first radiofrequency electrode from a bipolar pair of radiofrequency electrodes

positioned within the applicator.

80.  The device of claim 79, wherein a distance between the bipolar pair of

radiofrequency electrodes is in a range of 0.1 cm to 25 cm.

81.  The device of any one of claims 75 to 80, further comprising a control system
comprising a microprocessor, wherein the applicator further comprises a temperature sensor,

and wherein the temperature sensor communicates with the control system.

82. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body arca of a patient, the device comprising:
a first applicator comprising:
a first magnetic field generating device configured to generate a first time-

varying magnetic field to cause a first muscle of the patient to contract; and
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a first radiofrequency electrode configured to generate a first radiofrequency
field to heat tissue in the body of the patient;
a second applicator comprising:
a second magnetic field generating device configured to generate a second
time-varying magnetic field to cause a second muscle of the patient to contract; and
a second radiofrequency electrode configured to generate a second
radiofrequency field to heat tissue in the body of the patient;
a human machine interface comprising a display interface comprising:
a plurality of intensity scrollers or buttons;
a first intensity bar configured to indicate intensity of the first time-varying
magnetic field;
a second intensity bar configured to indicate intensity of the second time-
varying magnetic field;
a third intensity bar configured to indicate intensity of the first radiofrequency
field, and
a fourth intensity bar configmred to indicate intensity of the second
radiofrequency field,
wherein the first time-varying magnetic field and second time-varying magnetic field
have a magnetic flux density in a range of 0.5 Tesla to 7 Tesla and a repetition rate in a range
of 0.1 Hz to 700 Hz,
wherein a first scroller or button of the plurality of intensity scrollers or buttons is
configured to control intensity of the first time-varying magnetic field provided by the first
magnetic field generating device,
wherein a second scroller or button of the plurality of intensity scrollers or buttons is
configured to control intensity of the second time-varying magnetic field provided by the
second magnetic field generating device,
wherein a third scroller or button of the plurality of intensity scroliers or buttons is
configured to control intensity of the first radiofrequency field provided by the first
radiofrequency elecirode,
wherein a fourth scroller or button of the plurality of intensity scrollers or buttons is
configured to control intensity of the second radiofrequency field provided by the second
radiofrequency electrode.
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83.  The device of claim 82, wherein the human machine interface comprises a

symbol of at least one applicator representing number of connected applicators.

84.  The device of claim 82 or 83, wherein the first scroller or button is moved

independently of the third scroller or button.

85.  The device of any one of claims 82 to 84, wherein the first scroller or button is

moved independently of the fourth scroller or button.

86.  The device of any one of claims 82 to 85, wherein the first scroller or button is

moved independently of the second scroller or button.

87.  The device of any one of claim 82 to 86, wherein the first scroller or button is

moved through the intensity bar.

88.  The device of any one of claims 82 to 87, wherein the first applicator
comprises a bottom cover and wherein the radiofrequency electrode is positioned between the

bottom cover and the body area of the patient.

89.  The device of any one of claims 82 to 88, wherein the human machine

interface comprises a display.

90.  The device of any one of claims 82 to 89, wherein the human machine

interface is coupled to a control system.

91.  An applicator for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the applicator comprising:

a magnetic field generating device configured to provide a time-varying magnetic
field to the body area of the patient such that a muscle in the body area of the patient is
contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.1
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

aradiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein a body of the radiofrequency electrode comprises a plurality of openings in a

range of 5 to 1000 openings.
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92.  The applicator of claim 91, wherein the plurality of openings includes an
electrically insulating material or a dielectric material disposed within an opening of the

plurality of openings.

93.  The applicator of claim 91 or 92, wherein the magnetic field generating device

and the radiofrequency electrode are separated by an insulating material and/or an air gap.

94.  The applicator of any one of claims 91 to 93, wherein the applicator is
connectable by a connecting tube to a main unit comprising an energy storage device.

95.  The applicator of any one of claims 91 to 94, wherein the applicator comprises
a handle configured to couple the applicator to the patient by a belt.

96.  The applicator of any one of claims 91 to 95, wherein the applicator is
configured to be coupled to the patient by a belt.

97.  Anapplicator for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the applicator comprising:

a magnetic field generating device configured to provide a time-varying magnetic
field to the body area of the patient such that a muscle in the body area of the patient is
contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

aradiofrequency clectrode configured to generate a radiofrequency ficld to heat tissue
in the body area of the patient,

wherein the radiofrequency electrode is configured to be positioned between the
magnetic field generating device and the body area of the patient.

98.  The applicator of the claim 97, wherein the applicator comprises an opening
configured to allow air flow to an interior of the applicator.

99.  The applicator of claim 97 or 98, wherein the radiofrequency electrode is
deposited on an insulating substrate.

100.  The applicator of any one of claims 97 to 99, wherein the radiofrequency
clectrode is positioned on a substrate, and wherein the substrate comprises a polymer

material.
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101. The applicator of any one of claims 97 to 100, wherein the radiofrequency

electrode is positioned on a substrate, and wherein the substrate comprises a ceramic.

102. The applicator of any one of claims 97 to 101, wherein the radiofrequency

electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes.

103. The applicator of any one of claims 97 to 102, wherein the radiofrequency

electrode comprises a conductive layer having thickness in a range of 0.01 mm to 10 mm.

104. The applicator of any one of claims 97 to 103, wherein the applicator is

configured to be coupled to the patient by a belt.

105.  The applicator of any one of claims 97 to 104, wherein the applicator is

configured to be coupled to the patient by an adhesive layer.

106. The applicator of any one of claims 97 to 105, configured to generate a
radiofrequency field to heat adipose tissue in the body area of the patient.

107.  The applicator of any one of claims 97 to 106, wherein the applicator is

configured to be coupled to the patient by vacuum.

108.  An applicator for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the applicator comprising:
a casing comprising a top cover and a bottom cover;
a magnetic field generating device housed within the casing; and
a radiofrequency electrode positioned between the magnetic field generating
device and the bottom cover; and
wherein the magnetic field generating device is configured to provide a time-varying
magnetic field to the body area of the patient such that a muscle in the body area of the
patient is contracted;
wherein the time-varying magnetic field has a magnetic flux density in a range of 0.1
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz, and
wherein the radiofrequency electrode is configured to generate a radiofrequency ficld

to heat tissue in the body of the patient.

109. The applicator of claim 108, wherein the bottom cover comprises a ceramic.
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110. The applicator of claims 108 or 109, further comprising a fan configured to

provide cooling to an interior of the applicator.

111.  The applicator of any one of claims 108 to 110, wherein the applicator

comprises an opening configured to allow air flow from an interior of the applicator.

112. The applicator of any one of claims 108 to 111, wherein the bottom cover

comprises a groove.

113. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising:

a magnetic field generating device configured to provide a time-varying magnetic
field to the body area of the patient such that a muscle in the body area of the patient is
contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Teslato 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

aradiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein the radiofrequency electrode is positioned next to the magnetic field
generating device.

114. The device of claim 113, wherein the radiofrequency electrode is a first
radiofrequency electrode of a bipolar pair of radiofrequency electrodes.

115. The device of claim 113 or 114, wherein the radiofrequency electrode

comprises a conductive layer having a thickness in a range of 0.01 mm to 10 mm.

116. The device of any one of claims 113 to 115, further comprising an applicator
comprising the magnetic field generating device, and a fan configured to provide cooling to
an interior of the applicator.

117.  The device of any one of claims 113 to 116, wherein the radiofrequency
electrode is a first radiofrequency clectrode of a bipolar pair of radiofrequency electrodes,
wherein the device further comprises a gap in a plane of bipolar pair of radiofrequency
electrodes.
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118. The device of any one of claims 113 to 117, configured to generate a
radiofrequency field to heat adipose tissue in the body area of the patient.

119. The device of any one of claims 113 to 118, wherein the radiofrequency
electrode comprises carbon.

120.  An applicator for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the applicator comprising:

a magnetic ficld gencrating device configured to provide a time-varying magnetic
field to the body area of the patient such that a muscle in the body area of the patient is
contracted;

wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

a radiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein the radiofrequency electrode is positioned next to the magnetic field
generating device.

121.  The applicator of claim 120, wherein the radiofrequency electrode is a first
radiofrequency electrode of a bipolar pair of radiofrequency clectrodes.

122.  The applicator of claim 120 or 121, wherein the radiofrequency electrode

comprises a conductive layer having a thickness in a range of 0.01 mm to 5 mm.

123.  The applicator of any one of claims 120 to 122, further comprising a fan
configured to provide cooling to an interior of the applicator.

124.  The applicator of any one of claims 120 to 123, wherein the radiofrequency
electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes,
wherein the device further comprises a gap in a plane of bipolar pair of radiofrequency

electrodes.

125. The applicator of any one of claims 120 to 124, configured to generate a
radiofrequency field to heat adipose tissue in the body area of the patient.

126. A treatment device for providing a magnetic treatment and a radiofrequency

treatment to a body area of a patient, the device comprising:
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an applicator comprising:
a casing comprising a top cover and a bottom cover;
a magnetic ficld generating device housed within the casing; and
a radiofrequency electrode positioned next to the magnetic field generating
device; and
wherein the magnetic field generating device and the radiofrequency electrode
are positioned between the top cover and the bottom cover;
wherein the magnetic field generating device is configured to provide a time-varying
magnetic field to the body area of the patient such that a muscle in the body area of the
patient is contracted;
wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz, and
wherein the radiofrequency electrode is configured to generate a radiofrequency field

to heat tissue in the body of the patient.

127.  The device of claim 126, wherein the radiofrequency electrode is a first

radiofrequency electrode of a bipolar pair of radiofrequency electrodes.

128.  The device of claim 126 or 127, wherein the radiofrequency electrode

comprises a conductive layer having a thickness in a range of 0.01 mm to 10 mm.

129.  The device of any one of claims 126 to 128, further comprising a fan

configured to provide cooling to an interior of the applicator.

130. The device of any one of claims 126 to 129, wherein the radiofrequency
clectrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes,
wherein the device further comprises a gap in a plane of bipolar pair of radiofrequency

electrodes.

131. The device of any one of claims 126 to 130, configured to generate a

radiofrequency field to heat adipose tissue in the body area of the patient.

132.  An applicator for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the applicator comprising:
a casing comprising a top cover and a bottom cover;

a magnetic field generating device housed within the casing; and
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a radiofrequency electrode positioned next to the magnetic field generating
device; and
wherein the magnetic field generating device and the radiofrequency electrode
are positioned between the top cover and the bottom cover;
wherein the magnetic field generating device is configured to provide a time-varying
magnetic field to the body area of the patient such that a muscle in the body area of the
patient is contracted;
wherein the time-varying magnetic field has a magnetic flux density in a range of 0.1
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz, and
wherein the radiofrequency electrode is configured to generate a radiofrequency field

to heat tissue in the body of the patient.

133.  The applicator of claim 132, wherein the radiofrequency electrode is a first

radiofrequency electrode of a bipolar pair of radiofrequency clectrodes.

134.  The applicator of claim 132 or 133, wherein the radiofrequency electrode

comprises a conductive layer having a thickness in a range of 0.01 mm to 10 mm.

135.  The applicator of any one of claims 132 to 134, further comprising a fan

configured to provide cooling to an interior of the applicator.

136. The applicator of any one of claims 132 to 135, wherein the radiofrequency
electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes,
wherein the device further comprises a gap in a plane of bipolar pair of radiofrequency

electrodes.

137.  The applicator of any one of claims 132 to 136, wherein the magnetic field

generating device is a planar magnetic coil.

138. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising:

an energy storage device configured to store electrical energy;

amagnetic field generating device;

a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device, such that a time-varying magnetic

field is generated and provides muscle contraction to a muscle in the body area of the patient,
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wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate in a range of 0.1 Hz to 700 Hz; and

aradiofrequency electrode configured to generate a radiofrequency field to heat tissue
in the body area of the patient,

wherein the radiofrequency electrode is configured to be positioned next to the

magnetic field generating device.

139. The device of claim 138, wherein the magnetic field generating device and the
radiofrequency electrode are separated by an air gap.

140. The device of claim 138 or 139, wherein the magnetic field generating device

and the radiofrequency electrode are separated by an insulating material.

141.  The device of any one of claims 138 to 140, wherein the radiofrequency

electrode comprises 4 conductive layer having a thickness in a range of 0.01 mm to 10 mm.

142. The device of any one of claims 138 to 141, wherein the radiofrequency

clectrode comprises a conductive wire.

143. The device of any one of claims 138 to 142, wherein the radiofrequency
clectrode is a first radiofrequency clectrode of a bipolar pair of radiofrequency electrodes.

144, The device of any one of claims 138 to 143, further comprising an applicator,
and whercin the radiofrequency electrode is a first radiofrequency electrode from a bipolar
pair of radiofrequency electrodes positioned within the applicator.

145. The device of any one of claims 138 to 144, wherein the radiofrequency
electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes,
wherein the device further comprises a gap in a plane of bipolar pair of radiofrequency
clectrodes.

146. The device of any one of claims 138 to 145, wherein the radiofrequency

clectrode comprises carbon.

147. The device of any one of claims 138 to 146, configured to generate a
radiofrequency field to heat adipose tissue in the body area of the patient.
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148.  The device of any one of claims 138 to 147, wherein the magnetic field
generating device is a planar magnetic field generating device.

149. A treatment device for providing a magnetic treatment and a radiofrequency
treatment to a body area of a patient, the device comprising;
an energy storage device configured to store electrical energy;
an applicator comprising:
a casing comprising a top cover and a bottom cover;
a magnetic field generating device housed within the casing; and
a radiofrequency electrode positioned next to the magnetic field generating
device; and
a switching device configured to discharge the electrical energy from the energy
storage device to the magnetic field generating device, such that the magnetic field generating
device generates a time-varying magnetic field to cause a muscle in the body arca of the
patient to contract,
wherein the time-varying magnetic field has a magnetic flux density in a range of 0.5
Tesla to 7 Tesla and a repetition rate m a range of 0.1 Hz to 700 Hz, and
wherein the radiofrequency electrode is configured to generate a radiofrequency field
to heat tissue in the body of the patient.

150. The device of claim 149, wherein the magnetic field generating device and the
radiofrequency electrode are separated by an air gap.

151. The device of claim 149 or 150, wherein the magnetic field generating device

and the radiofrequency electrode are separated by an insulating material.

152. The device of any one of claims 149 to 151, wherein the radiofrequency

electrode comprises a conductive layer having a thickness in a range of 0.01 mm to 10 mm.

153. The device of any one of claims 149 to 152, wherein the radiofrequency
electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes.

154. The device of any one of claims 149 to 153, wherein the radiofrequency
electrode is a first radiofrequency electrode from a bipolar pair of radiofrequency electrodes
positioned within the applicator.
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155. The device of any one of claims 149 to 153, wherein the radiofrequency
electrode is a first radiofrequency electrode of a bipolar pair of radiofrequency electrodes,
wherein the device further comprises a gap in a plane of bipolar pair of radiofrequency
electrodes.

156. The device of any one of claims 149 to 155, configured to generate a
radiofrequency field to heat adipose tissue in the body area of the patient.

157. The device of any one of claims 149 to 156, wherein the magnetic field
generating device is a planar magnetic field generating device.
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